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DYNAMO DRIVING BY GAS ENGINES. 


IT would appear from the Electrical World of New York 
that in America there is not yet much use for producer gas, 


but most gas engines are worked by petroleum products or 
by illuminating gas, the English practice with gas producers 
being euch as would astonish an’ American central station 


engineer, the English record ‘of 650 watt-hours at the 


gwitch-board per pound of ‘coal being quoted as a sample 
to compare with American figures of 150 to 300. The 
difficulty with the gas engine is that when coupled 
direct its variation of speed causes flicker—a 2 per 
cent. variation giving a distinct flicker in an in- 
candescent lamp. Without a storage battery to give 
steadiness, a gas engine ought to have at least one active 
stroke every two revolutions, and this demands, in a not 
fully loaded engine, that the fuel should be varied in place 
of the spæd being governed by cut-out explosive strokes, 
With slack link belts to dynamos having heavy fly-wheels; a 
good deal of the kick of an engine is smoothed out, so to 
speak, but direct driving is really called for, and this 
demands some kind of flexible coupling which will allow an 
engine to vary 180° from the dynamo. 

A powerful steel spring is suggested, as this would avoid 
the loss due to a slipping ooupling. If such a spring 
coupling could be employed, it would appear to us that it 
should be strong, and should be wound up to the normal 
torque of the engine, its strength being such that, if allowed 
motion bitween stops, say, the full circle apart, the kick of 
the engine should not move the spring up to it3 forward stop. 
There should, of course, be a fly-wheel on each side of the 
coupling, as if only one wheel were employed the coupling 
would tend to move through too large an angle. 

It is probable that experiment would show that a strong 
helical spring of some length would prove more satisfactory 
than the fiat spirally-wound clock type of spring. The 
advantage of the helical spring is that it may be made com- 
pound, a second, or even a third spring coming into play as 
the first coil became stressed to its limits, 

The foregoing objections urged against gas engines lose 
much of their foroe where there are more than one at work. 
In a lighting station they may all be loaded near to the 
maximum excepting one to be put in or out as the load curve 
rises or falls, In a power station the question is more 
difficult, The engines ought not to be ran fully loaded, 
but must have a considerable reserve of power in the 
shape of idle strokes, or the sudden accession of load might 
bring a station to a standstill. Fluctuation of current is, 
however, not so serious as in a lighting station. There 


should also be a very considerable stored energy in the 


mechanical sense provided by fly-wheels. Heavy fly-wheels 
are great power destroyers, by reason of their bearing fric- 
tion. It would be wise, we think, if some of the existing 
forms of roller bearings were taken into consideration by 
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electrical engineers, with & view to the reduction of this 
form of loss. 

A successful roller bearing would soon be followed by 
greater weight of fly-wheels and by a greatly extended use of 
gas eng in as. The fluctuation of speed can be kept down to 
any desired minimum. It is simply a question of weight. 


Tus battery—by far the largest that 

40) bon Accusndlator. has ever been installed—has been supplied 
to the Chicago Elison Company by the 

Electric Storage Bittery Company, of Philadelphia. Each 
cell, or tank of elements in parallel, weighs about 6,200 lbs., 
exclu ive of conductiog wires. There are 166 of these cells 
to be connected in series as may be required; 60 of them 
being “end celle,” to meet the necessity for a wide variation 
of P.D. at the terminals. The weight of the whole battery, 
without accessories, would thus be 459 tons 9 cwt. 32 Ibs. 
The dimensions of the“ cells” or tank receptacles are 213 
inches for width, 793 inches for length, and 433 inches for 
height. The cells are installed, with every necessary pre- 
caution in regard to strength of foundations, &c., in the 
basement of the building, 139, Adams Street, Chicago, which 
was the site of the original generating plant of the E dison 
Company. The storage battery plant occupies 4, 200 square 
fect of ficor spice. The Adams S:reet building, it should 
be mentioned, was completed in 1888; but, after several 
additions had been made to the original power plant, 
it was found that, owing to the rapid development 
of the company's business, a new power house was 
absolutely required. The large Harrison Street station 
was therefore erected; and, in 1894 the Adams Street 
plant was transferred; the premises being now used 
by the company as offices and as a centre of distribution, as 
well as for the installation of the accumulator plant in the 
basement. Current is received at these premises from the 
Harrison Street power station through a trank line feeder 
8,500 feet in length. The battery is charged from two 
200-kw. machines ; the P.D. for charging and for trans- 
mission of the current over the trunk line from Harrison 
Street being 180 vo'ts, At Adams Street 83 cells are, or 
may be, connected on each side of a three-wire distributing 
system. It would appear, therefore, that the cells are 
connected in double series for charge and in single series 
for discharge. “The battery,” it is stated, “is called 
upon to deliver 140 volts on each side at the end of dis- 
charge, and in case of an emergency to deliver current at a 
maximum of 120 vo'ts when fully charged.” Each cell 
contains 87 plates, 154 inches x 32 inches. The per- 
oxide plates are of the * standard Manchester type," 
which are identical in every respect with what are 
known in this country as “R” type chloride plates. 
The capacity of the cells is 22,400 ampere - hoars when 
the time of discharge is 8 hours, or 18,750 when the 
time of discharge is 11 hours Taking the former 


capacity, the ratio of ampere-hours to pounds gross 


weight would be 5200 = 86, which is a very high 
valne for a so-called “chloride” cell. The specific rate of 
discharge, or ratio of amperes to pound gross weight, when the 


time is 8 hours would be a = '45. When the time is 
redaced to 1} hours this ratio becomes 4200 = 174, 
9 


which is also a very fair figure for a “chloride” battery. 
And, what adds to its comparative value, the density of 
current, or the amperes per square inch of peroxide surface 
is by no means very high— working out as 025. The 


interest centering in this battery is not dependent merely 
upon its size. A point had been reached in the development 
of the work of the Chicago Company, when a new invest- 
ment, either in machinery or in an accumulator, bad of 
necessity to be made. The conditions were considered 
favourable for the adoption of the battery alternative ; and, 
if the results fully justify this selection, a step of consider- 
ab'e importance, technically and financially, will have been 
made. To us» the racy phraseology of our American 
cousins, its chief duty is to “take care of the peak of the 
load,” which in winter, during the period of short days, 
obtains a prominence of about 12,000 amperes at about 
4.45 p.m., which prevails during a period of from 45 
minutes to an hour and a quarter. In summer, the battery 
will be kept “floating on the circuit” during the day, 
keeping the engines working at the mo:t economical rate. 
It will thus act as a regulator; and the care required in 
the regulation of pressure at the generating station will be 
very much lessened. | 


Ir is with considerable surprise that 
we hear that the capital required for 
the Great Northern and City Under- 
ground Electric Line has for a second time not been 
forthooming in response to the promoters’ invitation. The 
causes may be various. It is just possible as the Waterloo 
and City lioe is expected to be opened the first or second 
week in July, that the investing public favours a policy of 
more baste less speed, and will wait until the experience of 
the City and South London line has been supplemented by 
the working of the Waterloo and City line, and possibly the 
Central London also, before venturing further. The investor ig 
naturally more chary of electric railway undertakings than 
he is of electric lightirg concerns, and the reason of this 
is apparent, The excellent practical work done in electric 
lighting and the profits to be secured are matter of more 
general knowledge among the public than are the advantages 
and economies resulting from the use of electric traction. 
Is it too much also to say that the attitude and statements 
of the chairmen and directors of the Metropolitan and 
Metropolitan District lines in regard to the employment of 
electricity in heavy railway work, may have had a very im- 
portant effect upon the minds of the railway investor in 
regard to the Great Northern and City? The Metropolitan 
lines have been and are being watched by all railway men 
as well as electrical engineers with oonsiderab'e intereat, and, 
therefore, the recent pronouncement of the management 
of the lines has, of course, been widely circulated. The 
directors have said unhesitatingly that the time is 
not ripe for the employment of electricity in railway 
work, a statement which our friends across the Atlantic 
are inclined to ridicule, and a statement which is 
proven by our Oity and South London and Liverpool 
overhead lines to be not altogether accurate. The Metro- 
politan companies have relegated the subject to the care of 
experts who are to watch the progress of electric traction on 
their behalf, and farther, as stated by us last week, experi- 
ments are to be made with electricity. It is very likely that 
the investor prefers, before taking up further stock in 
“underground electrics,” to see the result of those experi- 
ments. Bat it is in many ways a pity that the Metropolitan 
companies’ statements should have conveyed the erroneous 
impression to the British public that the time has yet to 
come when electricity can be employed with success on short 
lines of the character of the proposed Great Northern and 
City. It must not be thought that we are in favour of any 
and all underground electric schemes which have baen or 
may be guggested, but on the other hand, we are sorry to see 
promising undertakings fall through because of an erroneous 
impression on the part of the public. 


Underground Rail- 
ways and Investors. 


Vol 43 No. 1,076, Jorv 1, 1898.] 


THE ELECTRICAL REVIEW. : 8 


COWPER-COLES’S REGENERATIVE ELEC- 
TRO-ZINCING PROCESS. 


taltz is a greyish amorp ous substance, and must not be 
i i It is obtained as a sublimal 


terminals of the generator being 6 volts. A bye-piss is 
68 80 that the solution can be circulated without 
aving to pass through the regenerating tanker, 


CALCIUM OARBIDE AND ACETYLENE GAS. 


I. REPORT or PROF. LEwes’s PAPER. 
IT. NOTE ON ACETYLENE PATENTS. 


A PAPER was read before the members of the London rection 
of the Society of Chemical Industry on Monday evening 
(June 6th) by Prof. Vivian Lewes, upon the Generation of 
Acetylene Gas from Calcium Carbide. The paper was 
* read only in a somewhat technical significance of the 
word, since Prof. Lewes delivered his remarks without refer- 
ence to any notes, and enlivened them with flashes of 
humour which no doubt will be lacking in the printed 
version. As calcium carbide is one of the moat interesting 
products of the electric furnace, and as acety'ene gas is 
regarded by many enthusiast», including some 500 inventors, 
as a dangerous rival to electricity, we make no apology for 
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present in the electrolyte in passing through the filter bed 
is neutralised. If the zinc dust is allowed to get into the 
electrolyte it is found to increase the electrical resistance. 
A zino sulphate solution containing 12:59 acid, after passing 
through a fiiter bed containing 10 per cent. zinc dust, was 
found to contain only 68 per cent. of free sulphuric acid. 
In this way the solution can readily be kept up to its normal 
state, and quite free from impurities in suspension, which has 
been found to be one of the chief causes which lead to the 
formation of zinc sponge. The regenerating tanks are con- 
nected to the depositing vat by a system of piping, the elec- 
trolyte flowing into the bottom of the depositing tank by 
gravity, the lighter liquid being drawn off over a sill at the 
end or in the corner of the vat. O ae tank discharges the 
regenerated solution whilst the other is being filled by a small 
rotary pump. This arrangement is clearly shown in the 
figure, which illustrates a plant recently erected for Mr. Peter 
Brotherhood. The electrolyte is composed of 40 ozs. of 
rnc sulphate to the gallon of water, and bas a specific 
gravity of 1:1770 (=19 per cent. of crystallised zinc sul- 

te). The anodes are made of lead, and the current 
— 5 is 17 amperes per square foot, the E. M. F. at the 


devoting some space in this issue to a condensed report of 
Prof. Lewes's lecture. 

Impurities of Acetylene.—The most dangerous impurities 
of acetylene generated from commercial calcium carbide are 
the combinations of hydrogen with pho:phorus and silicium, 
expressed by the chemical formula PH, and Si H,. As regards 
the former, the percentages found varied from mere traces up 
to 2:0 per cent., the mean being 60 per cent. The latter 
impurity was never found in any very appreciable amount, 
the worst sample containing only *01 per cent. Si. 

Prof. Lewes attempted to separate from the orystalline 
carbide the solid impurities yielding the phosphoretted 
hydrogen on treatment with water, but the nodules which 
were supposed to contain the phosphorus, oa analysis, proved 
to be chiefly silicide of iron. 

Experiments were next instituted to find the limit beyond 
which the admixture of phosphoretted hydrogen with the 
acetylene might lead to spontaneous ignition and explosion. 
This was found to be 80 per cent. of the former gas. The 
conclusion drawn from these experiments is, therefore, that 
no danger of explosion from this cause exists with acetylene 

from commercial carbide. 
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Best Form of Generator.—The chief series of experiments 
were made, however, in order to determine the temperature 
conditions insids generators of three different types, during 
generation of the gas. In these experiments carbide con- 
taining 89 per cent. to 93 per cent. of the true carbide was 
used, and a thermo-conple was employed to determined the 
temperature attained. Temperatures varying from 400? up 
to 780? C. were observed; the highest temperature being 
registered with the apparatus in which the conditions 
approximated to those found in generators of Class I., $.e., 

ose in which water was allowed to fall slowly upon a large 
mass of carbide. 

In one case the temperature rose to over 800° C., and the 
gas given off contained uve cent. bydrogen and 11 per 
cent. methane, Benzene tarry products were in every 
case produced by theee high temperatures; and a diminution 
iu the volume of- acetylene liberated pound of carbide 
resulted from the polymerisation of the acetylene which 
yielded these producta. The high temperatures also pro- 
moted tke formation of steam which passed over with the 
acetylene, and on condensation gave an £queous solution of 
ammonium sulphide and other chemical compounds, most 
destructive to painted metal work. Prof. Lewes stated that 
these high temperatures could not produce any explosive 
results in the general body of acetylene gas while under 
normal pressures, but if from any cause the pressure should 
rise to two atmospheres, danger would result. Since econo- 
mical advantages resulted from keeping the temperature, 
during generation of the gas, as low as possible, the 
generators of Class III. are recommended. In these, the 
carbide, in small amounts, is dropped at intervals into a 
large volume of water, ard is caught some distance from the 
bottom of the vessel upon a perforated metal diaphragm, 
while & constant flow of water is maintained through the 
apparatus. 

Burning Acetylene Gas.—The final series of experimenta 
made by Prof. Lewes were direct d towards discovering the 
cause of the smoky flame which all acetylene burners give 
after continuous use. 

This, he considers, is due to the saturation of the steatite 
of the burner with the benzene pens as an impurity in the 
acetylene, and to the gradual decomposition of this by the 
heat of the flame. An experiment was shown, in which a 
ST burner (the best of those yet invented) was supplied 
with comparatively par acetylene, aud afterwards with 
acetylene containing benzene vapour. In the former case 
the flame was satisfactory and of great illuminating power; 
in the latter, a smoky flame was at once uced, and the 
candle-power of the flame dropped considerably. The remedy 
for smoky flames was, therefore, in Prof. Lewes's opinion 
to keep down the amonnt of benzene present in the gas, and 
this was to be effected by attention to the conditions of gene- 
ration, and, by choice, of a generator of Class III. 

In the discussion which followed Prof. Lewes’s lecture, 
the only point which came in for serious criticism was that 
connecting the smoky flame with the presence of benzene in 
the gas. Those who referred to this, pointed out that, as acety- 
lene was being used in conjunction with oil gas as an illu- 
minant upon some of the German State rail ways, it could only be 
8 question of adapting the burner to the particular mixture 
of gazes to be used. Among those who joined in the dis- 
oussion were Dr. Clowes, Mr. Boverton Redwood, and Mr. 
Worth, of the Calcium Carbide and Acetylene Illuminating 
Company. The meeting was well attended, and the lecture 
and experimenta were followed with keen intereat, 


CALCIUM CARBIDE AND ACETYLENE PATENTS.: 


The Patent Office figures for 1897 show that inventors 
have been devoting even greater attention than in previous 
years to the production of calcium carbide, and to forms of 
apparatus for the generation and utilisation of acetylene gas. 
The numbers of applications for patents, and the numbers of 
patents granted by the British Patent Office during the 
period 1894—97 have been as follows :— 


Patent applications. Patents granted. 
1894 — 3 ids xe but 3 
1895 eee eee 35 eee eee eee 95 
1896 wae see 180 dee ese cee 90 
1897 sii 808 269 m Sis Aie 104 
Totals [11] 487 ees eee eee 222 


pare the comparatively slight ecrutiny of the British 
Patent Office has resulted in the rejection of more than one- 
half of the applications, the total number of patents granted 
is far in excess of that shown by any other country, and 
probably not one-fourth of the total of 222 could be 
upheld if subjected to the test of the law courta. 

The following figures giving the total number of patents 
granted up to August, 1897, in various foreign countries 
are taken from the Elek/rochem. Zeits., May, 1898, and are 
of interest for comparative purposes: — B 

Germany 21 patents and 88 useful designs. 

Switzerland 67 patents. | 

United States 91 patents. 

. The emall army of inventors who are now experimenting 
with calcium carbide must create a oonsiderable demand for 
the product, and it would be exceedingly interesting to know 
what proportion of the present output is consumed in this 
wa 


y. 

We cannot say that we have much faith in the pecuniary 
value of any one of the 222 British patents, and we fer 
fail to see why so much time and energy should be dev 
by inventors to the designing of acetylene generators, 

If it can be proved that acetylene is a safe and convenient 
illuminant, is also cheaper than either oil, electricity, or 
coal-gas, its use will extend, and it will certainly not 
demand very high inventive abilities to design a satisfactory 
generator; in fact, almost any chemical engineer could be 
trusted to uce one. We wait, not for the generutor, but 
for f that acetylene, as an illuminant, is as safe, as con- 
venient, and as economical as those mentioned above; and 
this proof is, we venture to eay, still lacking. 


STEAM USING PLANT. 


Mr. J. A. JECKELL, the borongh electrical ergineer of 
South Shields, presented a paper at the recent meeting 
of the Municipal Electrical Association, which we print in 
another place, of a useful and suggestive description, 
drawing attention to various points in ice which 
suggeat themselves as worthy of thought. He drew 
attention to the losses due to length of steam pipes which 
are much greater than in a steamship, because in an elec- 
trical station the length of steam pipe is so great. When 
under light load the steam pipe loss may be a large per- 
centage of the total consumption of steam. This brings us 
onoe again to the subject of ring mains and duplicate pipes, 
arrangements which add enormously to the area of pipes and 
cooling surfaces of valves, of which there are so many in a 
duplicate main. We are strongly of opinion that steam 
pipes should be short, and that they should be so and 
well arranged as to avoid any reasonable probability of 
breakdown. | 

The author divides engines under the four heads of high 
and low speed enclosed vertical, and low speed horizontal 
and vertical. 
; this pre- 


of power can tèus be placed in a small area, and such 
stations are usually erected where land is valuable. The 
direct current dynamos do not lend themselves to low speed 
as readily as alternators, and no public station exists in 
England with direct coupled dynamos and low speed engines, 
though there are a few private plants. Both slow and high 
id engines, when once used, seem to b» re d when 
extensions are made, a sign that both types have given such 
satisfaction that a change is not considered desirable. Asa 
rule oil consumption is less with enclosed engines, notable 
exceptions being Leeds and Oxford. 

As regards the direct driving of air pumps on high speed 
engines, we do not agree it is not practicable. An air pamp 
will run, if properly designed with regard to certain gravit 
effects, at much higher speeds than are generally credite 
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We have run air pumps at speeds of nearly 1,000 feet 
minute with — SES di ber 

type of low spe:d partly enclosed engines are 
looked on as part of the alternator plant they are devised to 
drive. No.3 ire is looked on as a good useful type, though 
rather higher desirable in steam consumption. 

No. 4 typ» is the marine type self-contained with all 
pamps, the power to drive which was thus obtained at the 
cheapest rate possible. The author claims to have been the 
fist to call for engines with steam consumption calculated on 
the average of full, three-quarter and half-load consumptions. 

In a carefully conducted test made on the South Shields 
engines they are claimed to have shown a mechanical efficiency 
of 89 20 98 per cent. The addition of the jacket water to the 
total water consumption adds about 7 per cent. to this 
on heavy loads ard 10 per cent. on light loads. The total 
water consumption was thus 18 89 and 12:5 Ib.. respectively 
for heavy and light loads. The water per B. H. P. is 14:9 to 
187 lbe., and these economical results are partially due 
to the excellent vacuum. 

A somewhat unnecessary elaboration is made in tle 
tabalar figures by giving the results both with and without 
the friction due to the brake wheel, which, after all, was only 
the engine fly-wheel. The alternators driven by these triple 
expansion engines are ironclad and looked on as 10 per cent. 
less efficient than copper armatures. Yet the result of 24 
lbs. of steam per kilowatt-hour is distinctly good as an 
average of full, three-quarter, and half-load. The author 
talks a good deal about these engines being economical at 
pe oes bat they would have been more so if they had not 

too big for their work. Undoubtedly they were too 
big, far on a load stated t» have been 20 per cent. above full 
load the water consumption per kilowatt-- our was only 23:2 
Ibs. At fall load it was 25 75, at three-quarter load it was 
25°65, and at half load it wes 27°3. Obviously, full load 
was only five-sixths of the real full load. Indeed, we have 
no means of knowing whether even the 120 per cent. load 
could not have been increased, and still show less water per 
kw. Mr. Jeokell calls this overloading. We think this is 
misleading. No engine cau strictly be said to be overloaded 
oe as it shows better economy with the bigger loads, 


from the best. The author's design of engine which finds 
an economy on a 20 per cent. overload cannot be accepted as 


commercially good. They are simply too bi most 
teem engines are too big for their work, simply because of 


the iclous habit of rating them on the basis of coal per 
LH.P., a 5 which overlooks the fact that the biggest 


engines friction di and that the 
friction diagram is practically identical at all powers, and is 


therefore a very serious item in lightly loaded engines. 
When brake horse-power cannot be ascertained friction should 
de assumed at 10 to 20 per cent., according to the style of 
engine, and an assumed consumption per B.H.P. the 


basis of calculation in place of per I.H.P. As a rule, however, 
a friction di can be obtained. If engineers would give 


attention to the ratio of the friction diagram to the 

of best commercial efficiency in different types of 

engine, it would be found possible to state the economic load 
“a multiple of the friction load, the economic load bein 

from five to ten times the frictional H.P. Insome tabulated 

testa given by the author an inverted triple-expansion engine 

of 145 I. H. P. gave about 113 B. H. P., the ratio being thus 

126 a figure which we cannot but think showed that either 
the engines had too much friction, bein haps new, or the 

e . A d 

Yet, curiously enough, as though to contradict our argu 

i i H. P. 


ment, this same engine when only loaded to 122 I 


dowd a ratio of IIS. the addition of 6 B. H. P involving 


an addition of 23 I.H.P. The only difference on the 
ines was that the jackets were not used in the first teat 
they were used in the second test. Apparently the use 
d the jackets enable one I. H.P. to be obtained with 


12°54 lbs. of water as against 18:7 lbs. withont jackets, 
a merely nominal difference which at first sight points to the 
uselessness of a jacket. But when we note the water con- 
sumption per brake H.P. the effect is striking. Without the 
jackets the water consumed was 19:67 lbs. With the jackets 
it was only 15°513 lbs. Only the first two cylinders were 
jacketed. The inference is that piston friction is reduced 
by the use of the jacket, and if substantiated by further 
ience we must look to the jacket as an economy even if 

it do not appear so by the test of the I.H.P. The significance 
of the figures has not called for any remark from Mr. Jeckell, 
p because of an error in the table which gives the 
H. P. ratio of the non-jacketed test about 10 per cent. too 
high. We strongly suspect, also, another serious error in the 
figures given for the jacketed testa. The spring balance 
adn 4:77 Ibs. on the brake strap should obviously have 
47:7. The true B. H. P. would thus become 102, and 


the ratio to I.H.P. 120 in place of 100 fo such extent 


114 
modifying our figures, but still leaving ample room for our 
arguments, 

The errors are not printer's errors, for they are carried 
through dependent calculations giving much better resulta 
than were really obtained. 

We fully agree with the author in his remarks re con- 
densing plant, and the drawbacks of separate plant driven 
by independent and often less economical engines. Inde- 
pendent plant usually involves either such engines, or, if in 
a large station, a long exhaust main. True, in a large 
station the condenser engine may be big enough to be of 
economical type, but there is the poor vacuum due to the 
exhaust main, and where possible each engine should have 
its own self-contained condensing arrangements. 

Similarly, pumping plant, when auxiliary, is apt to be 
wasteful. Pumps are, when direct acting, most wasteful of 
steam, a point pretty well emphasised by the author's 
figures. Pumpe are even more wasteful than they are cal- 
culated to be, because of the short-stroking of the pi:tons, 
which is so common a defect. Undoubtedly the question of 
the steam consumption of auxiliary plant is one which 
demands more attention than is bestowed on it. Naval men 
are beginning to find ont something of the waste of such 
plant, and it is no worse at sea than it is on land. 


THE 220-VOLT LAMP IN PRACTICE. 


By J. C. FISH. 


WE have been interested in an article which appears in the 
current issue of your valuable journal, on page 487, entitled 
“ English Experience with 220-Volt Lampe,” which points 
out the difficulties ienced in the use of lamps of high 
voltage, a8 discov and experienced by Mr. Binswanger 
Byng, and described pd him in & paper read before the 
Leadon Institation of Electrical Engineers. 

It is true that the lamp manufacturers in all parts of the 
world have been compelled, in order to meet the wishes of 
their trade, to supply 220-volt lamps at given candle-powers 
in bulbs which should not be noticeably different from the 
bulbs used in the ordinary 110-volt lamp. The difficulties 
as shown by Mr. Byng are difficulties that have made it 
to a unsatisfactory to make high voltage lampe. 
The Shelby Electrio Company, however, have secured 
F its them to use a 

ed carbon, made in the manner that is in certain 
respeots different from other carbons and still permit it to be 
stowed away in the small bulb. This company is treating or 
flashing all of the filaments they use in 220-volt lamps, and 
consequently they get a much more even result at higher 
efficiency and less drop in candle-power than it has been 
possible to attain w making lamps under the old 
principles. 

A reference has been made to testa made by Mr. Robertson, 
which show that the unflashed carbon loses in candle-power 
about 42 per cent., and in efficiency abont 35 per cent. 


* New York Electrical Engineer, 
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Tests made by the Shelby Electric Company on various . 


makes of 220-volt lamps eubstantiate the statements made 
by Mr. Robertson, and tests made on the treated carbons 
used by this company show that a lamp of 220 volts can be 
made that will give just as gool satisfaction in regard to 
life, efficiency and maintenance of candle-power as it is 
possible to obtain with any lamp of 110 volta. 

The accompanying engraving illustrates how the Shelby, 
lamp is made, showing that the 5 as stated in 
the article referred to, although conceded to be general, 
have been overcome by the Shelby Company. The separation 


between the leading-in wires is in excess of J inch and thus 
the difficulty referred to by Mr. Byng as a vital one, is over- 
come. Electrostatic effects which Mr. Byng truthfally stated 
increased with the voltsge, have also been overcome by 
insulating the leading-in wires throughout, and consequently 
the ji Edison effect or leakage current," which leads to ghort 
circuiting, is entirely overcome. 

In the tests made by the Shelby Electric Company it has 
been demonstrated very thoroughly that a paste connection 
or deposit of paste on the anchors, cannot gat isfactorily 


ured in a high voltage lamp, as the carbon is necessarily so — 


thin that the least amount of oxygen permitted to enter the 
lamp will certainly destroy it. This has also necessitated 
the use of platinum wire for anchors, A 220-volt lamp must 
be made in a manner that provides for all of the disadvan- 
tages as set forth in Mr. Byng's paper, but as the Shelby 
lamps embody principles by which all of these disadvantages 
have been overcome, we think it is not fair to say that 
220-volt lamps are rot a sucoess. 

The Shelby Electric Company, it may be added, have pro- 
duced for experimental purposes, a number of 500, volt 
lamps, and they claim that patents which they have oovering 
the manner of making these lamps will protect them from 
bəing met in competition should the time ever come when a 
500-volt lamp should be needed. 


PROTEOTION OF STEAM HEATED 
SURFACES. 


IuroRTANT as the subject is, the question of £0-called nor- 
conductors of heat has fallen more into the hands of 
interested traders than of engineers, and the result is a host 
of substances on the market—all the best, of course—from 
which there are no figures to enable a selection to be made. 
At & recent meeting of the American Institute of Mechanical 
Engineers Mr. C. L. Norton presented a paper on coverings, 
dealing with investigations made at the requeat of Mr. 
ech Atkinson during a part of the years 1896 and 

It was sought to find the relative efficiency of various 


and constant until the 


kinds of steam pipe covering, the fire risk attendant on their 
use, and the gain in economy from inorease of thickness, and 
the financial return to be expected from a given oatlay. The 
author thinks his method was original. 

He heated the pipe internally by electricity, the amount of 
which can be measured with accuracy. If a pipe maintains 
a certain fixed temperature under a given current, it is 
obvious that it must be radiating just the amount of heat 
given by the current, a given current always producing a 
definite amount of heat. The heating apparatus consists of 
wire coils in oil, and steam pipes of different diameters. 

Thus a piece of pipe, 18 inches long and 4 inches 
diameter, is filled with cylinder oil, and capped at each end. 
A coil of wire, a stirrer, and a thermometer are introduced. 
Stirring must be briek, and an allowance cae made for 
the frictional heat developed by the stirrer. The apparatus 
is hung by cords, and the thermometer read by a telescope. 


Current is turned on until the desired temperature is 
reached, when the current is gradually diminished until the 


wished for temperature is found to be maintained without 
varying more than a tenth of a degree in 80 minutes. Our- 
rent readings are taken every half-minute, and the heat 
units lost are thus computed for the bare pipe. 

À covering is then put on, and the amount noted by which 
current may be further diminishel for the same temperature 
maintenance. Six honrs is the minimum time allowed for 
the covering to become “soaked ” with heat. Some covers, 
notably those wholly or partially of wool, do net. become dry 
ve been six or eight days exposed 
to 200 lbs. steam. Sulphate of lime compounds are slow 
driers. The results of several tests are given in Table I., and 
are described briefly as followa :— 


TABLE I. 

"NAE | oA 
833548 2 | Ot 

cer a| ga BSE 

D — — 8.8 g 2 M | Se 5 i 

Specimen. Name, 2822 x9 288 

=] 3 | ‘7 Oo 9.8 a E 

8 2 888 a 03.7 
a la 5j 8 

A Nonpareil cork standard ... 2 20 159 | 100, 27 
B Nonpareil cork octagonal ... 238 | 172 80 16 
C Manville high pressure.. | 233 |. 172 125 54 
D Magnesia. . | 245| 177 112 35 
E Imperial asbestos ... ..| 249 | 180; 172 45 
F W. B. sige’. eee ..| 262 | 189 112 59 
G Asbestos air cell ..| 277 | 200 | 1:12. 35 
H Manville infasorial earth ... | 2:8) | 202 150 
I Manville low pressure. | 2'87 | 297 125  ... 
J | Manville magnesia asbestos | 2:88 | 208 | 150 65 

K MagDpabestos 985 . . | 291 210 112. 48 
L Moulded sectional ... ..| 300 | 217 | 113 41 
M Marsden infusorial earth ... | 311 | 225 | 100 60 
N Marsden infusorial earth ... | 327 | 237 | 100, 43 
O Asbestos fire board ... .. 338] 241 | 112 35 
P Calcite | = ..| 361 | 261| 1:2) 66 
Bare pipe 4 (1884 | 100 side | T 
| 


A consists of granulated cork pressed in a mould at high 
temperature, and then submitted to a fireproofing process. 

B is similar, bnt is made up of several strips of cork instead 
of two semi-cylindrical sections. mE 

C is an inner jacket of earthy material and an outer jacket 
of wool felt. 

D is a moulded sectional cover about 90 per cent. car- 
bonate of magnesia. 

E is an air cell cover of asbestos paper indented, the 
indentations serving to keep the thin sheets of paper apart, 
thereby holding a considerable amount of air to be held 
throughout the body of the cover. 

F is a wool felt with a lining of asbestos paper. - 

G is made up of thin sheets of asbestos paper, fluted or 
corragated, and stuck together with silicate of soda. 

H is a plastic cover of infusorial earth. | 

I is a low pressure covering similar to F. 

J is a plastic cover. It contains only a slight amount of 
carbonate of magnesia. 

K is a moulded cover, about 45 per cent. carbonate of 
oe rim and a considerable 5 carbonate of lime. 

is mainly sulphate of lime and 20 per cent. of car- 
bonate of magnesia, and a thick sheet of felt board covering. 

M is largely inf usorial earth from California. 
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- N is similar to M, but with 45 per cent. of carbonate of 


mag 
0 is similar to G, but has larger ocells and much more 
alicate of soda, is very hard and strong. 

P is a sectional moulded cover, mainly sulphate of calcium, 
with an outer layer of felt board. 

& 18 a good non-conductor, and it is often absent 
from coverings which are named magnesic. Many so-called 
magnesia coverings are chiefly lime sulphate. 

Covers O and P oontained less than 5 per cent., of mag- 
meia D contained fully 80 per cent. 

Table II. gives the saving in dollars effected by the 
various covers. It is computed on the basis of coal at $4 
evaporating 10 Ibs. of water with the pipes kept hot 8,100 
hours a year, or 10 hours daily for 310 days. Usually a 
cover will pay its cost in a year of 3,100 hours. Mr. Norton 
i mati fed that cork is safe to use. He has exposed it to 
the heat of 850 Ibs. steam for three months with no sign of 


TABLE IT. 
| , Saving per 
: , Baving 

Lines PEDE | 200 tbe | B. T. U. 150 24, f. 

A : Nonpareil cork standard. 220 11°64 | $37.80 

B Nonpareil cork octagon sl — 2938 11°46 37.20 

O | Manville sectional, HP. ...' 238 | 1146 | 37.20 

D xs — 245 | 1139 | 369) 

E Imperial asbestos . 2:49 11°35 36.80 

F "W.B" .. 262 | 1122 | 3640 

G Asbestos air oell ...  .., 277 | 11°07 | 3600 

H  ,Manviile infusorialearth ... — 2:80 11:04 35.85 

I Manville low pressure. 287 | 1097 | 35.65 

J  ; Manville magnesia asbestos | 2°88 10°96 35.60 

K = | 291 | 1093 | 35.50 

L  ! Moulded sectional | 3°00 10:84 35.20 

M Marsden No. 2 3'11 10:73 34.85 

N | Marsden No. 1 9 27 10:57 34.60 

O | Asbestos fire board 333 10 51 34.20 

P > Calcite 3°61 10°23 33.24 

Bare pipe 13 84 0 00 Ses 

change, and to 100 lbs. temperature for two : 
Magnesia is, of course, indestructible, but it is not safe to 
pat upon a steam pipe hair, felt, or wool in Ei form, and 
wool, though good, is no better than other and safe coverings. 
If a cover will last for five years its economic thickness is 
linch, but if a life of 10 years be ex a thickness of 
2 inches may be used. It is unreliable to judge of the 


efficiency of a cover by the sensation of heat to the hand. 
The sensation is entirely dependent upon the nature of the 
sarface. Nor can a thermometer be so attached to a cover- 


FFV great 
lom. done, a section covering ought to be applied to 
cover these exposed parts. 


NEW APPARATUS OF THE ELECTRICAL 
COMPANY. 


We have recently had an opportunity of examining some 
of the newest apparatus which has been put on the market 
by the Electrical CAE . Aro lighting is a subject that 
has been specially studied by this company and ite allied 


establishment in Germany, and it is thus enabled to 


introduce various forms of lamps to meet different conditions. 
For some reason or other the small arc lamp is not much 
favoured in this country, bat there must be many places in 
which such a lamp would be icularly useful if one could 
be obtained. It has been held that small lamps were unsatis- 
factory in one or more respects, bat in face of the drawbacks 
that are supposed to exist, it is rather noteworthy that they 
would have been used so largely on the Continent. The 
type of lamp made by the Electrical Company which has 
earned a large measure of popularity is known as the 
“Luna,” and the principle can be applied equally well for 
direct and alternating currents. he action of the 


mechanism (which is shown in one of the annexed illus- 
trations) is that a current passes through the coil and 
attracts the armature which carries a gibbet-shaped arm, 


M DUUM (HU 


SECTION OF ArLTEBNATING WaTT-HOUR METER. 


the movement of this arm releases a clock spring, the 
tension of which operates a rack and pinion. When the 
carbons are brought together the armature falla back, a 


PLAN OF ALTERNATING WatTT-HOUR METER. 


counterweight exercising a permanent pull, and this action 
bas the effect of operating the mechanism in a reverse 
direction thus striking the arc. It might be mentioned 


ALTERNATING WATI-HOUR METER. 


that the release of the armature tends to wind up the spring. 
This description applies to the shunt lamp, but to make 
the lamp of a differential type, a form of standard coil 
is merely added. 

It often happens that in small establishments only one arc 
lamp is required, and to obviate the waste of energy that 
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must arise when putting one lamp on a 100-volt circuit, the 
Electrical Company arrange five incandescent lamps, which, 
while acting as a resistarce, are fulfilling a useful function. 

There are other interesting electrical devices which have 
been introduced by the Electrical Company, but we will, for 
the moment, content ourselves by referring to an alternating 
current meter made by this company. 


DrGBAM OF CIRCUIT: ALTERNATING CURRENT WATT-HOUB 


The meter measures direct in Board of Trade unite, and 
is of the motor type. | 
à The motor is constructed as follows :—The field, E, 
possesses four poles, with four corresponding pole-pieces, 


b 
h 


up J 
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Latest Type Dmror OURRENT SHUNT AND DIFFERENTIAL 
Lusa Arc Lamp. 


each having an extension on one side, all of which point in 
the same direction. The series winding, H, is of the 
5 type; the shunt winding, N, is laid in frames inside 
e poles. i] 
As the amount of current of the shunt circuit is controlled 
by an inductive resistance, W,, which can be regulated, the 


speed of the motor can be arranged so as to admit of the 
consumption bein 
kilowatt-hours, and the necessity for multiplication with a 
constant is obviated. 

The armature core, Es, remains stationary; the armature 
is formed of a bell-shaped piece of copper, a. The weight 
of the rotating portion is abont 50 grammes, The disposi- 
tion is such, that part of the weight of 
the bell-shaped piece of copper is coun- 
teracted (Thomson effect), so that the 
actual weight of the revolving portion 
is less than 50 grammes, The work 
of the motor is controlled by the damp- 
ing device (the disc D), which rotates 
between permanent is. 

In order to make the meter as gengi- 


tive as ble, even under a very 
light load, the armature is 80 arran 
that its torque, by reason of the above- 
mentioned extension of the pole-pieces, 
is somewhat greater than the mecha- 
nical friction, so that the armature 
under the influence of this force would rotate continuously 
by the action of the shunt, although only at an extraordi- 
narily slow speed. To prevent the meter from running idle 
in this manner, a small piece of iron wire is attached to the 
damper, so as to be attracted by the permanent magnets. 
It is so bent that the meter remains motionless so long as no 
main current passes through, however violently it may be 
shaken, 

Nevertheless, the slightest action of the main current 
suffices to cause the meter to etart. After being switched 
out of circuit the rotating portion completes one more revo- 
lution, until arrested by the action of the permanent magnets 
upon the above-mentioned piece of iron. It is claimed that 
the meter can be relied upon with absolute certainty to register 
under even J per cent. of the maximum load. | 

There being neither collector nor brushes on this appa- 
ratus, the only serious mechanical resistance is the friction in 
the lower bearing; and in the construction of this bearing 
special care is devoted. 

Meters constructed upon the Ferraris principle do not 

always take into account the lag of phase in inductive 
circuits, but only that ocourring in the shunt circuit within 
the meter itself. To measure inductive circuits with accuracy 
it 18 necessary that the artificial difference of phase in the 
shunt shall amount to exactly 90°. 
In the more recent construction, this lag of phase of 90° 
1s attained by adding to that of the separate choking coil 
the lag in the motor itself, arising from the non-inductive 
resistance, W,, which is connected in parallel with the shunt 
Winding of the motor. 


METER. 


Thus it is said that this watt-hour meter takes into 


account the lag of phase quite as accurately as a wattmeter, 


and. retains its accuracy even if the potential deviates con- 


siderably from the normal. 

The readings of the meter depend upon the number of 
alternations; it is therefore necessary to calibrate the meter 
in accordance with the periodicity adopted by each individual 
central station. 

The inconveniences connected with the meters hitherto in 
use, viz., of having to read off the figures from several dials, 
are obviated in the present meter by the introduction of a 
counting mechanism with cyphers, which spring into place. 
This new mechanism is constructed with such care, that even 
if all the wheels are engaged, no diminution of the sensitive- 
ness is ptible. 

We refer in another issue to other apparatus made by 
this company. 


COTSWORTH’S ARC LAMP. 


Ir is somewhat lte in the day to hear of an alleged novelty 
in arc lamp mechanism. Arc lamp patents have been as 
numerous as blackbarries in autumn duria the past 25 years, 
and a Patent Office search in arc lamp specifications is one of 
the most laborious to undertake, but a very casual glance 
discloses the fact that nothing essentially new has been 
discovered in arc lamp mechanisms for many . Hun- 
dreds of variations on the few well-known old fundamental 


read off direct in hectowatt-hours or 
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devices for arc lamp regulators have been shown and 
described, and scores have been made, 

The Cotsworth lamp belongs to the numerous family of 
arc lamps regulated by a brake and wheel, but we fail to see 
any novelty about it. 

No doubt it will work as well as all previous lampe of 
seme kind and construction, but it has nothing to specially 
recommend it before the numerous aro lamps well known to 

eers. 


make his choice of hundreds of designs for aro lampe 
regulated by a brake, the patents for which have become 
pablic property, and many of the designs so available are, 
m oar opinion, capable of making much superior lamps to 
the one under review. 


this were true and any electrical engineer could be convinced 
of some i vantages in the lamps, a demand for 
them might be 

The cheapnes 


obe can be raised and lowered by one hand. Of 
course, that is an obvious advantage in cases where a one- 


falling rapidly on release. dash on the globe will 
cost andi when added to even 9 lamp, and in 
practice another dashpot will probably be found necessary on 

The invention most wanted at pen by E 
makers is one to enable them to sell the lampe. It 
is probably not known to many enthusiastic inventors 
that it oosts more to push and sell things like arc 
lamps than it does to make them, unless the maker can 
secure & monopoly and get his own prices without competi- 
tion. At the day we see no chance for any monopoly 
in arc Pe either cheep or dear, with or without daahpots, 
on the globe. | | 


STANDARD CANDLE-POWER OF INCAN- 
DESCENT LAMPS. | 


Your committee has been able to have tested in the most careful 
manner, through the courtesy of Prof. W. L. Puffer, of Boston, 16 
incandescent lamps from 11 different makers. The lamps were 
obtained directly from. the makers or their authorised agents and 
were known to be for test. 


These lampe were all sold for 16-C.P., 110 volts, no watts specified, 


and may be fairly assumed to represent the product which would be 
do consumers who did not desire the lamps for test, although 

ane of lamps came with the bases marked to show the point 
to be f urned toward the photometer screen. 
On test, lampe, 33 in all, averaged 14:1 mean normal O. P., 
sed abcut 117 mean sph. O.P. Only one batch of three averaged 
over 16 pormal O.P. One batch fell below 11 normal O.P. and two 
below 12 normal O.P. Five makers fell below 145 normal O.P. 
The highest average of any batch was 16 99, the lowest 1062. The 


Niro go of the (On Tee seg cape a gres 
Lamps” . Louis , Chairman), presen e 
National Electric Light Association Convention, Chicago, June, 1898. 


a consumption of energy was almost exactly 4 watts," the 
lowest $79 watts per candle, and two batches ran over 5 watts. It 
should be noted the voltage was determined by a Weston volt- 
meter her compared with Clark cells and each lamp was marked 
at its marked voltage (110). 

A separate series of tests showed that these lamps on the average 
gave their mean sph. O.P., when measured under rotation with their 
axes tilted 44° and 24’ from the vertical toward the photometer, 
thus confirming closely your committee's estimate of 45° as a proper 


angle. 

A series of testa on p of rotation showed that the best 
results were obtained with a of 200 to 250 revolutions per 
minute, and that the lamps would readily stand this s 

of the lamps showed bad spherical distribution, which 
seems to be quite needless since it is merely a matter of proper pro- 
portioning the form of the filament. 

Ofan equal number of batches of 32-0.P. lamps only one batch 
averaged 32 normal O.P., the majority falling to from 26 to 28 C.P. 
The 32-O.P. lamps averaged slightly greater efficiency, but were 
otherwise much like the 16-O.P. size. 

From this investigation the fact stands ont that the incandescent 
lamp sold for 16-C.P. is, on the whole, a lamp which is often giving 
considerably less than its rated C.P. even when new. Some of these 
lamps would probably show a temporary increase of C.P. after, say, 
50 hours’ burning, but the committee has not extended the research 
in tbis direction as yet, and adheres to the opinion that the initial 
candle. power is the only practicable commercial test, and any in- 
crease consequently is simply to be regarded as a device for keeping 
the lamp a little longer from its inevitable decay. | 

From these and other data kindly furnished by manufacturers and 
obtained from various other reliable sources, your committee is con- 
vinced that the need of a uniform rating is even greater than it 
concluded in the preliminary report of last year, and that a rating 
test in order to be effective must involve measurement of candle- 
power (f lamps in more than one direction. Neither mean hori- 
zontal nor mean spherical candle-power, nor candle-power in any one 
direction, will define a lamp well enough to insure adherents to the 
rating. Your committee therefore recommends that incandescent 
lamps be required to conform both toa standard mean normal candle- 
power and toa mean candle-power when revolved with the axis tipped 
45°, this representing the spherical distribution. It recommends 
that the limits for the mean normal C.P. be 15 and 17:5 C.P. Unless 
the minimum be as high as 15 there will certainly be found a ten- 
dency to produce lamps near the lower limit. The 45° C.P. 
should be at least 85 per cent. of this minimum. This is not an 
excessive requirement and will tend to prevent working near the 
lower limit of horizontal C.P. unless with a lamp very good in other 


respecta. | 

d 5 has 5 a pa gl iir 3s N 
of which it proposes to build, test, and put at t posal of the 

Association with directions for proper use. E "E 

It suggests that testing be by sample, a lot of ten lamps being taken 
from each barrel. Of these no lamp when run at its marked voltage 
shall show less than 15 or more than 17:5 O.P. mean horizontal, when 
rotated at 200 to 250 revolutions per minute; and no lamp shall give 
when thus rotated at 45° inclination less than 85 per cent. of the 
above minimum. | | 

The committee will make arrangements for standard lamps as 
5 in the preliminary reporta to go with the standard photo- 
meter. 

Mr. Burleigh moved that the report of the committee be adopted, 
that this committee be discharged and another committee be 
appointed to continue the work. Motion carried. 

The president appointed as a committee: Chairman, James I. Ayer, 
5 Louis A. Ferguson, of Chicago; and Calvin W. Rice, of 

yn. 


LEGAL. 


MicANITR INSULATOR PATENTS. 


— THB CHANCERY DIVISION. 


Bnronn Mr. Justice Kekewich, in the Ohancery Division, the 
case of the Mica Insulator Company v. the Electrical Oompany, 
Limited, came on for hearing on Saturday. It was an action 
brought by the plaintiff company to restrain infringement by 
the defendants, who are a company carrying on business in London, 
and are agents for the meine Elektricitite Gesellschaft, 
of Berlin, who manufacture, among other electrical appliances, 
mica insulators, of their patent granted on June 2nd, 1892, for 
& product known as “micanite.” Defendants denied that the 
invention was novel, or that it was proper subject matter 
for a patent, and in their pleadings they set out that a 
patent for the invention claimed in iffs’ cation was 
grante to Robert Wood on June 1st, 1892. They also relied upon 
enry Potta Scott's Patent 3,099 of 1876, and on the United Btates 
patent granted to Elihu Thomson, and, further, upon the 
public use before 1892 of overlapping scales of mica on fibrous 
material, cemented with shellac or other gum, and instanced especi- 
ally used by Siemens Bros. & Co. since 1880, the Brush Electrical 
Company since 1890, and some half dozen other firms, 

Mr. Fletcher Moulton, Q.O., Mr. A. E. Jenkins, Q.C., and Mr. Ward 
Coldridge were counsel for the plaintiffs, and Mr. T. Terrell, Q.C., 
and Mr. A. J. Walter for the defendants. "e 

Mr. Janxins, in opening the case, said the plaintiffs were assignees, 


p 
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sued as such, of a patent granted to Arthur Henry Salisbury Dyer 
for an invention described as an electrical insulating sheet, the 
material of which was claimed as a new product. Mica was of great 
value for electrical insulating purposes, but the objections to its use 
anterior to tbis patent were, that the large scales which were then 
necessary to make sheets of it were exceedingly costly, and, owing to 
its being brittle and fragile, it was not adaptable for shaping into 
different forms. Sheets were frequently formed by joining up pieces, 
superimposed on muslin or other fabric, to hold the pieces together. 
Mica used in that way was never in very thin pieces, and there was a 
good deal of waste. What Dyer had done in this invention, which 
was American in origin, was to devise a plan whereby was used what 
he would call the elementary scales, 4e, scales as thin as it was 
possible to get them, which might yet be handled and utilised for 
building up this electrical insulating material. By an ingenious use 
of these elementary scales, together with shellac or copal varnish, or 
other substance of like nature, the patentee had made a product 
which might be likened, for some purposes, to a bale of cloth. This 
could be handed to electricians, who by moulding it while warm and 
then rapidly chilling it could shape it to any form they pleased. 
The process of manufacture was to take these very thin scales of non- 
comminuted mica, which previously had been thrown away as waste, 
lay them flat on an iron plate, and then coat them with the shellac 
or varnish, next imposing another layer, and repeating the process 
until the sheet was of sufficient thickness, when it was rolled under 
very heavy hydraulic pressure. The separate mica scales lay parallel 
to each other and overlapped at every edge, so there was a direct 
transverse resistance to tne electrical discharge. Plaintiffs claimed 
this to be an absolutely rew article of commerce, and under its name 
of “ micanite " it was now used by practically all the large electrical 
engineering firms in the country, who recognised that it filled a want 
which electricians had long felt. Defendants sold sheets built up of mica, 
which to the eye looked the same as those made by the plaintiffs and 
possessed the same property of flexibility, and which, counsel sub- 
mitted, were clearly an infringement of plaintiffs’ patent. 

Plaintiffs’ witnesses were then called. 

Mr. W. M. MonpzY, consulting engineer, of 166, Victoria Street, 
Westminster, said he was a member of the Council of the Institute of 
Electrical Engineers, formerly chief electrician to the Brush Elec- 
trical Company, and at the present time consulting engineer to the 
Brush and other companies. Mica was used for the purpose of 
insulating against very high pressures, and & year or two before the 
date of this patent, was customarily arranged on sheets of paper, 
canvas, or cloth, the large scales of mica so used being comparatively 
expensive. It was then called “mica cloth," the scales of mica used 
being about the thickness cf stout notepaper, held together, to some 
extent, by copal or challac varnish. That material was very fragile; 
it could not be worked or moulded, as it would break on being bert 
at sharp angles, and was not lasting. Enormous quantities of mica 
trimmings were then wasted, which could now be utilised by this 
patent. 

What was the cost of mica ?—It varied enormously, according to 
the size of the flakes. These large sheets might cost 503. per Ib., 
while oor fragments would be purchased for a fraction of a penny 
per pound. 

ITNESS, further examined, said in this process it made no differ- 
ence if, in clearage, the elementary mica scales were punctured, 
because they over arpoi with many other pieces. In his opinion this 
invention was invaluable. There was no substance which could 
approach it in quality, and for certain classes of electrical work he 
knew of no material which could take its place. It was not only 
satisfactory, but cheao. It was largely used between the part to be 
insulated and the bed-plate or frame of the machine. 

Orose-examined by Mr. TERRELL: Mica was a mineral, laminated, 
and a very good electrical insulator. It was well-known property 
that a substance which would not bend without fracture when thick, 
would bend when thin. That was common knowledge, and applied 
to mica, and the fact of mica bending under these conditions was 
known to scientific men before this patent. It was also known before 
the patent that copal varnish, shellac, or similar gums had insu- 
lating properties, and that they would liquify under heat. 

What do you say the invention is in Dyer's patent ?—It is a process 
practically by which waste mica cuttings are made into a valuable 

igh insulating material. 

It starts, does it not, with taking a piece of mica, called pE À 
mica, which means exceedingly thin pieces ?—Yes; it means — 
ingly small pieces. 

You notice that the second claim in the specification was not 
limited to elementary scales?— Wrrwmss understood that the object 
of overlapping was to maintain the mica insulation. 

Was that new at the date of the specification ?—No. 

Then the next step is the use of a gum for the purpose of getting 
the mica scales to bind together, is that new ?—No. 

WrirNESS was handed up a commutator ring composed of mica 
strips joined with shellac or „and said he should not be surprised 
to learn that it was exhibited before the date of this patent. 

Is the only difference between that and the matter of this patent 
that the films of mica in the patent are called elementary films, and 
here the films are thicker, and that the films of mica overlap in 
every direction in the patent, whereas in this ring they only overla 
in one direction?—There is another difference, that this exhibit 
would cost shillings and & micanite ring pence. 

And that the films of mica are larger?—Yes, and much more 
costly. WrrMESS admitted that the building up of flakes of mica for 
insulating purposes was common before the patent. Wood’s patent 
was for large thin flakes of mica tacked on Japanese paper. 

E TERRELL called for the four infringements which were 
eged. 

Mr. COLDRIDGE : I may save time if I say that for the purpose of 
the trial I rely on one infringement only. 


Mr. TERRELL: I want the other three, because they will show the 
differences I wish to point out. 

Mr. Justice KExEWICH: You are entitled to have them, but for 
my purpose the one will be enough. 

The alleged infringement, a large sheet composed of mica about 
4 inch in thickness, was then handed to witness, who was asked, 
" Except in its extra thickness and the absence of Japanese paper, 
can you draw any distinction between this and the sheets made under 
Wood's patent ? " 

WrrNESS: Only the difference that this is made out of a number of 
small irregular pieces, and Wood's sheets are made of large and more 
regular pieces. 

Mr. DucALD CLABEB, examined by Mr. Cor pnmen, said he had 
made a number of experiments on micanite, and compared the pro- 
perties of micanite with the substance known as built up” mica at 
the date of the patent. The pieces given to him were used by elec- 
tricians before the date of micanite. He had taken these things and 
measured the thickness of the scales of which they were built up, 
and found they were from five to 10 times the thickness of the 
laming used by the plaintiffs. 

Mr. Justice KzkzwicH: Have I got to decide the question of 
whether, if you can make a material with very thin pieces of mica, 
it is an invention to make it of very much thinner pieces. 

Mr. Col DD said that that was not quite the plaintiffs’ sub- 
mission. He was going to show that when the small elementary 
scales were used, they got an entirely different material than when 
thicker were used. 

WrrTNESS, further questioned, said, in his opinion, micanite was a 
novelty. He considered micanite to be & good material, and with 
important differences and p es from other material In mi- 
canite they had & material which could be worked like metal or wood, 
or any other material which could be mechanically manipulated. 
Before the date of micanite they could not get such a material: Bo 
far as he knew, Dyer was the first to discover this material. 

Mr. Justice KekEwioH: Is this alleged invention useful for any 
other purpose except that for electrical insulation ?—No. 

Mr. Justice KsxewioH: That is what I thought. 

The Wrrxras on Saturday was cross-examined by Mr. TERRELL, 
and said he did not think that before s invention mica was 
known to be as flexible as it turned out to be. ) ' 

You do not suggest that thin films of mica were first made by 
Dyer ? —Oh, no. 

The idea of making a rigid substance out of layers of material stuck 
together with shellac and iron-pressed and rolled and drilled was old? 
— Yes. 

In fact, that isthe manufacture of the ordinary top hat. 

Mr. Justice KBkzwicH: Do you make top hats of mica? 

Mr. TERRELL: No, my lord. I think, however, it would make a 
very nioe top hat. witness): That would be a very rigid top hat, 
and a non-conduotor of electricity ?— Yes. | 

In this invention the inventor has introduced sheets of mica in place 
of cork ?—Yes. 

And that is the invention ?—No; that is a part of it, but the 
fundamental part of the invention was the placiog together of ex- 
tremely thin and irregular pieces. | 

Oross-examined as to Wood's patent, WrrNESS said that Wood 
mentioned several layers in his specification on a sarface of paper, 
and when he began to “mould up," the paper would burn out or char. 
Wood did not give directions in his fication for the extreme 
thinness that was found in plaintiffe' specification. It was clear that 
Wood contemplated bending mica, but with paper, the outer surface 
of which would burn out. Witness saw no reason for believing that 
Wood intended to mould. | . 

Do you know that these mica sheets, with paper, were originally 
alleged to be infringements of Dyer's patent, and that that claim was 
abandoned ?—Yes, and I may you that I do not consider them 
infringements myself. 

Mr. Justice KEkEwicH: Would any competent workmen, do you 
think, know what elementary scales of mica were without explana- 
tion ?—I do not think he would. s 

Mr. TERRELL: As a matter of fact, is there any such thing as 
elementary scale ?—Wrrnzss did not think there was. 

Boott's specification of 1876 directed that mios should be heated to 
cherry red, which would cause it to lose its elasticity and drive off 
impurities. Then it was attached to thin paper or fibrous 
material 


Mr. TERRELL: That is a direct anticipation of Wood. Plaintiffs 
themselves say so. - | | 

Re-examined by Mr. Fru Movurton: In your opinion is 
there anything in Scott's or Thomson’s specifications which published 
the invention in Dyer’s?—None whatever. In neither was there 
anything which indicated that you could mould the product with 
heat, which was one of the most important es of micanite. 
In all defendants’ exhibits he saw nothing which could be bent to 
8 angles, as could micanite, without losing ita good qualities. 

. James BwreBORNE said he bad had large ence in elec- 
trical manufactures. Large pieces of mica would be better than 
micanite when used flat, but were very costly, lcss adaptable, and 
could not be used to cover a surface with umi anges effectively. 
None of the alleged prior anticipations were, in his opinion, built up 
in the eame way as micanite. 

Cross-examined by Mr. Warran: If Wood's patent had named the 
use of very thin scales, it would have had the same quality for bend- 
ing as micanite, except for the fibrous material employed, which was 


essentially inextensible. 


Mr. P. W. D'Arrom, M. I. M. E., M. L E E., said he was chief 
engineer and manager of the Deptford station of the London Elec- 
trical Company, where electrical machines were run at very high 
pressure. fore micanite was introduced, great difficulty was expe- 
rienced in obtaining protective insulators to prevent sparking across 
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the poles at a pressure of something like 10,000 volts. Moulded 


micanite caps were employed to protect the poles in the machinery 
at Deptford t tested up to 18,000 to. 20,000 volts, and answered this 
perpose perfectly. 


Tae hearing was resumed on Wednesday, when Mr. Morpzy, re- 
called, produced specimens of mica built up on paper and cloth, and 
wed for insulating in transformers, which showed deterioration by 
reason of charring or carbonieation of the fibrous material. 

Mr. Justice EmxwwicH: How long bave these been in service ?— 
Abcot three or four years. 

Mr. TERRELL: The scales are very thin, they are stuck together 
with shellac, they overlap, and this bnilt-up material was used before 
1593, the date of this patent ?—Yes. 

Wrrames was shown various rings and other appliances moulded 
tid expressed an opinion genemily that they would, mate echelon 
s an y ey won e 
insulators, but Mond detur more or lessafter 18 months' use. 

sem Mr. FreTCHER MourLTON: We do not use mica 
= 1 for high temperatures as a rule for moulding not 


Is micanite subject to any of these disadvantages ?—Not at all. 

Mr. Nursom Jurnas, foreman at the plaintiffs’ works, explained 
from the witness box the method of moulding a commutator ring 
from a sheet of micanite, and also transformer caps. Moulding was 
tflected by goring the sheet and by a single pressure only. 

Mr. CHARLES BPARES, electrical engineer, and one of the managing 
directors of Ferranti's, said micanite was found cf especial utility at 
Ferranti's works for machines generating over 10,000 volts pressure. 
Before micanite was invented ebonite and woodite were used for 
similar inaulat ions, but were very unreliable. Micanite passed tests 
ot 22,000 or 23,000 volts with failures of something under 1 per cent., 
wheress with ebonite or woodite at such pressures, the failures were, 
in cases, as much as 90 per cent. 

Have these micanite transformer caps worked satisfactory since 
1895?—I have never Yom rdi 1 Witness apes bas mica- 
nite a most important inven or pressure work, and superior 
to any other material.  Ferranti's were never able to use the various 


Did micanite strike you as an advance, a novelty, as something you 
had not aeen before ?- Certainly. d 

Cros-examined : Witnese’s firm, when making experimental use of 
a new mica cloth ocmbination, were threatened by the plaintiff com- 
pany with an action for infringement of their patent, but it came to 


Mr FLETCHER Mouron: That is plaintiffs’ case, my Lord. 
Mr. TRRRELL said he did not to address his Lordship now, 
y to call attention to the form of the pleadings. Plaintiffs 
suing on two patents, Wood's and Dyer’s. Defendants 
cations they bad put in, Thomson’s and Soott’s, 
certain number of prior users. They also alleged as 
Dyer, that there was a prior grant to Wocd. Plaintiffs 
out Wood altogether, and went on suing on Dyer's patent 
ow they wished to make out that Wood’s was a bad patent. 
asked his Lordship to say that it was an admitted fact that 
been anticipated these things, and that plaintiffs’ 
now go behind that. 3 
Justice KEKBWICH : Yes, he cannot do so, 
witnesses were then called to prove first prior use by 
Brash Electrical Company. 
Rrowasp Woop, in said he was employed in the 
i of the Brush Electrical 
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the material was moulded by drying and pressing. Wrrunss remem- 
Dolus so moulded, and the 

used, also, round the commutator bush. . 
Hmmm SawrxR said from 1882 to 1896 he was engaged in the 
Belvedere Road works of the Brush Electrical Company, and made 
these mica sheets under the direction of the last witness. His orders 
were to get from the stores the cheapest mica kept there, which 
sometimes would be sq inches, and sometimes 


mall irregular pieces. t into the thinnest 
pice De could gef, ay tat On & DONO; ppl» ; lap each edge 
of the mica over, and so keep on until a had been built up of 
ficient thickness, and about 3 feet square. It was then put between 
boards under a weight. Witness also made sheets of overlapping 
mies on paper and longoloth. When he had time he often the 
sheet in a hot oven. 


i 
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UTHERLAND, formerly a workman employed by the Brush 
Company, testified to using the built-up mica sheets with- 
owt eloth or paper from 1889 onwards. Orose-examined: He had 
wed this bare mica on alternator magnets and transformers. 

Mr. TERRELE said he would now call evidence of prior use by 


Mr. EDwanp F. H. LauckmnT said he had been engaged for 37 
years with Messrs. Siemens Bros., and was now superintendent of 


the works. In 1873 he was chief of the cable department, and from 
1380 to 1892 chief of the electric light ent. They had used 
in the construction of condensers in 1873. At that time the 


mica 

mica was split into thin speete, coated with varnish, and cased in 
foil In ros. started using mica to make rings for 
commutator ends, thin flakes joined up with shellac, withont paper 
or cloth, the ends of the top layer overlapping the butted ends of 


other layers. 
3 Pmmor Widdms, of Mesers. Wiggins & Co., Tower 


Hill and the Minories, said his firm were the largest dealers in mica 
in the world. In 1869 Ferranti's were anxicus to use mica for some 
of their high pressure machines, and asked witness what he could do 
in the way of making up sheets of mica, suggesting the use of some 
thick gum. Witness built up a sheet partly of pieces cf waste mica 
they had from a telephone order, hin flakes which were cverlapped 
at every edge, layer sfter layer, until the proper thickness was 
attained. At the end of 1891 witness exhibited at the Crystal Palace 
a commutator ring made of mica ia the same way, except that shellac 
in the place of gum arabic, was uced. Witness's firm made various 
articles of mica for electrical purposes, and also compass cards, formed 
of waste mica sheets joined with some gum, prior to 1892. 

Mr. ARTHUR: Have you found any difficulty in moulding mica 
sheets containing either paper or muslin ?—None whatever. It is 
rather better, in fact, with the cl.th than without it. 

Oross-examined by Mr. FLETCHER MourrcN: In the sheets made 
on Ferranti’s trial order, the outside mica plates were comparatively 
large and regular, but small brcken pieces were used inside. "Their 
commutator rings in 1891 were built up on a wooden core from 
shaped pieces of mica. 

As far as I underatand, with the exception of the middle of 
Ferranti's trial plate, you bad shaped pieces «f mica to build up all 
your articles ?— WiTNESS assented, except that the compass cards 
were made up of thin scraps gummed down. 

Mr. TuRRELL observed that he had now tendered evidence as to 
what certain persons had done before the date of panara i 
and all the rest of his objections were, that other people had done 
the same thirg. He felt his case would not be strengthened by mere 
repetition. He proposed to call Prof. Sit vans Thompson; that 
would be his case. 

Mr. FLETCHER MourTON said some of this evidence had taken him 
by surprise, and he should ask at the end of defendants’ case for an 

journment. l 

Mr. Justice KgxxwicR: No, no! You will have to substantiate 
a SIE and I warn you I am not at all likcly to grant an adjourn- 
ment. | 

The hearing was concluded on Wednesday morning and judgment 
was delivered. The plaintiffs case was stated to have failed, and 
the action was accordingly dismissed with ccets. We shall priat the 
judgment next wee 


COOPER v. ELECTRICAL INSTALLATION Company, LIMITED, AND 
OTHERS. 


Ix the Court cf Appeal on Wednesday, the Master of the Rolls and 
Lord Justice Chitty heard an appeal by the plaintiffs from an order 
made by Mr. Justice Ohannell in June. Mr. 8. Cox appeared for the 
ap and Mr. G. Wallis for the respondent. 

. Cox explained that there were two defendant companies in the 
action, but one had y disappeared, and had been succeeded 
by the O’Brien Company. The matter was before the Oourt of 
Appeal in May. It was then struck out with leave to amend certain 
particulars. The plaintiff complained that the defendants had not 
only broken a negative but also an implied affirmative covenant. 
He also complained that the defendants had not kept proper books 
of accounte, and had refused the plaintiff access and inspection of 
the accounts. 

P MASTER OF THB ROLLS: Tell us what Mr. Justice Channell 

Mr. Cox: He came to a view diverse to the view I presented to bim. 
The defendants asked his Lordship to strike out the statement of 
claim on the ground that it disclosed no reasonable ground of action. 
It was not for plaintiff to show that he was in a position to support 
everything for which he asked, so lonz as he showed that there 
was something substantial. The one thing really worth fighting about 
was the safety wall plug. 

Mr. WALLIS said the material fact was the assignment against 
patent. It was not an assignment by a patentee to some one who 

no right to work the punt It was not really an assignment 

at all. In February, 1898, the Electric Company was granted a sole 
licenss. It was, in fact, an exclusive right to work the patent during 
the whole term. There was really no questicn cf any other patent 
except the safety wall plag. 

The MasrEB or THE Rorrs said he could not find any allegation 
in Mr. Cox's speech which entitled the appellant to relief. 

The hearing was adjourned. 


MzROIBR v. BENNETT. 


At the Manchester County Court on Friday last, before his Honour, 
Judge Parry, an action in which Mr. Maunsell Mercier, of the Green- 
gate Electric Works, Salford, and Mr. F. F. Bennett, electrical 
engineer, Victoria Buildings, Manchester, was heard. Plaintiff 
sought to recover a balance of £27 12s. 7d., for work and labour 
done, and materials provided for, in connection with the installa- 
tion of the electric light at St. Helens (Lancs.), Town Hall. 
About November, 1896, the defendant Bennett entered into a con- 
tract with the St. Helens Corporation to fit up the electric light at 
the Town Hall, and that subsequently he made certain arrangements 
with Mercier to carry out the work, and whatever profit there was 
should be divided between them. About March, 1897, the plaintiff, 
Mercier, arranged with a gentleman named Thornton to take over 
that part of his business, including the contracts which were 
being carried out at that time by Mr. Mercier. It turned out. 
however, that Thornton had not the means to do this, and plaintiff 
ultimately executed the work, but the defendant Bennett had 
received the money. 

His Homousn asked why Mr. Bennett did not pay the money into 
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Cour for defendant said that the defence was in the nature of 
a set-off, and that it was a matter of account. 
' Having heard witnesses on both sides, bis Honour gave judgment 
in favour of Mr. Mercier for the amount claimed, with costs. 


BUSINESS NOTICES, &o. 


Electrical Wares Exported. 


Warr Eupme Juna 2197, 1897. | Wr Ema Jon Aer, 1898. 

: & 4. £ 4. 
Archangel - „ 290 0 | Adelaide, ise .. 261 0 
Bangkok Ses „ 12 0 Alexandria Tel. mat... 52 0 
Calcutta... ; .. 187 0 Amsterdam .. 170 0 
Cape Toon 820 O | Archangel 885 .. 879 0 
Colombo... 24 0 Auckland es, 17 0 
Delagoa Bay .. 18 0 | Bombey... E .. 145 0 
Durban 4 37 0 Boulegre . ET . DO 
Gothenburg  .. , 60 0 | Buenos Ayres ... .. 40 0 
Ibrail "m" . 19 O IT! ” Teleg. mat. 147 0 
Lyttleton 23 0 | Calcutta "E .. 42 0 
9 0 | Cape Town = .. 868 0 
Otago  ... 18 0 | Durban ... as .. 468 0 
Panama ... n .. 186 0 i Teleg. mat. 552 0 
Port Elizabeth ... 308 0 | East London oe 46 0 
St. Petersburg ... . 100 0 Gothenburg .. 49 0 
Santos. Teleg. mat. 53 0 Korsor. Sub. cable . 3,500 0 
Stockh ass 590 0 Leghorn... «3s .. 45 0 
ü Teleg. mat. 414 0 | Melbourne. Teleg. mat. 287 0 

Bvdney .. yes .. 125 0 North Atlantic. Teleg. 

Wellin és .. 100 0 cable ... us 26,280 0 
Yokohama m: „ 28 0 Port Elisabeth. .. 20 0 
Rotterdam wa .. 80 0 

| Shanghai.  Teleg. mat. 363 0 

| Singapore. Teleg. mat. 198 0 

| tockholm. Teleg. mat. 398 0 

Sydney. Teleg. mat... 41 0 

Wellington *. 157 0 

| Yokohama  ..  .. 979 0 

Total £8,419 0 Total £35,565 0 


Electrical Wares Exported. 
Win Eupine June 28TH, 1897. | Wir Em June 28TH, 1898. 


£ s. E — 
Adelaide "e . 658 0 Adelaide "T 261 0 
Alexandria... $i 0 NE . 25 0 
" Telephones 72 0 Antwerp. Elec. fuse. 876 0 
Am es - 0 : Bombay... - .. 9860 0 
Bombey... aes „ 10 0 Boulogne e : 14 0 
Brussels... = . 20 O| Calcutta i « 141 0 
Buenos Ayres ... . 65 0 Cape oo n oe 122 0 
tta 805 . 406 C0 | Colombo sse we WAL 0 
Cave Towa eee ees 183 0 Durban eee eee LEA 98 0 
Cologne ... - .. 455 0 " Teleg. mat.. 569 0 
Colombo... ees (XE) 50 0 Ham eee see 310 0 
Copenhagen  ... .. 85 0 Lisbon . 1,000 0 
ees [IL eee 339 0 ! Malta eee ess eee 160 0 
East London... ... 85 O| „ Teleg. mat. 117 0 
Fremantle 390 0 Melbourne iss .. 48 0 
Gibraltar vis .. 10 0 North Sea. Teleg. cable 9,448 0 
Hong Kong... . 945 0 Port Elisabeth...  ... 112 0 
Launceston  ... 142 0 Rotterdam "T .. 48 0 
Madras ... iis .. 9300 0 Santos - 0 
Malaga eee ees een 25 0 | 90 Teleg. mat. ees 35 0 
Melbourne es .. 195 0 Bt. Petersburg ... .. 117 0 
Mombassa is . 14 0 Singapore ake *. 187 0 
wee av 0 és Teleg. mat... 63 0 
Penang. Teleg. mat. ... 119 0 | Sues. Teleg. mat. 41 0 
P eee see eee 40 0 y e.e eee eee: 594 0 
Port Elisabeth ... .. 969 0 »  Teleg. mat. 168 0 
[I1] ee 30 0 [IX] eee 20 0 
Bt. Petersburg . 1,089 0 | Vera Crus ES .. 16 0 
Shanghai [IIl ees 0 Vigo. Teleg. mat. ee 11 0 
Singapore ats - 5 0 Yokohama bei .. 983 0 
Bydney ... i 0 
Vigo. Teleg.cable 36,000 0 
Wellin sas » 175 0 
Yokohama eis ius 0 
" Teleg. wire. 163 0 
si is js 0 
Total £45,387 0 Total £15,555 0 


Annual Outing.—On Saturday the employés of the 
Reason Manufacturing Company, Limited, of Brighton, had their 
annual outing to Patching Pond. 


Bankruntcy Proceedings.—A receiving order has been 


made at the London Bankruptcy Court against E. A. Ingold, electrical 
engineer, 60, Wandsworth Bridge Road, Walham Green. The petition 
wss presented by Mesers. Thorneycroft & Co., solicitors, acting on 
behalf of the Phaeton Electrical Company, Limited, Watling Street, 
E.C. No particulars transpired regarding liabilities or assets, 


Books Received. —“ Indicator Handbook" by C. N 
Pick worth. Published by Emmott & Oo., Limited, Manchester. 

“ Heat Efficiency of Steam Boilers,” by Bryan Donkin. Pu 
by Chas. Griffin & Co., Limited, London. Price 25s. 

" Practical Organic Chemistry," by Geo. George, F.0.8. Publish 
by W. B. Olive, University Oollege Press, London. 1s. 6d. 


Business Announcement.—The business of Meesra, 
A. Hirst & Son, electricians, electrical engineers, &c., at Dawsbury, is, 
to be taken over by Messrs. A Hirst & Bon, Limited, a new company 
which has just been registered. 

Changes of Address.—The Wheeler Condenser and. 
Nugineering Company have not removed to 171, Queen Victoria; 
Street, as stated in our last issue, but to larger premises at No. 179. 


| 

The Synchronome Syndicate, Limited, has removed from Victoria, 
Street, Westminster, to more convenient manufacturing premises at 
82 and 84, Clerkenwell Road, H. O. | 


Dissolution of Partuership.—Messrs, R. Booth and 
H. W. Revenshaw, carrying on business as engineers, at 110, Cannon | 
Street, E. O., have dissolved partnership by mutual consent. : 


The Eades Electric Car.—Upon the invitation of the 
Manchester Carriage and Tramways Company representatives of the 
Moss Side District Council witnessed the trial on the 24th ult. of 
the “ sample car” which has been specially fitted for electric running 
on the overhead trolley system. As no portion of the tramway 
system is at present prepared for electric traction the car used was 
fitted up with accumulators and two 15-horse-power motors, Mr. 
Eades and his son were in charge. It is understood that negotia- 
tions are pending fora number of these experimental care to be 
placed on various routes of the existing tramway system. 


Ediswan Fittings.—The Edison & Swan United Elec- 
tric Light Company, who are shortly to issue a very complete 
catalogue of high voltage fittings, &c., send us advance 
and illustrations of a number of their standard high and low voltage 
fittings which will be included therein. These notes include details 
of (1) the H.V. tumler switch of the new inverted closer type, having 
an extra long break and an increased space between the terminal 
blocks, the form of contact being the patent 0 
the terminals being of the direct wiring barrel type 
screw; (2) H. V. S.P. porcelain switch of which the principal features 
are that the porcelain cover entirely protects all the metal parts, and 
the handle being of porcelain there is no chance of getting a shock. 
The terminals are of the direct wiring or barrel type with side 
clamping screws, and are separated from each other and from the 
central spindle by porcelain walls which fit right on to the porcelain 
cover when it is screwed on, thus preventing sny possibility of an 
arc forming between the contacts. e contact bar is laminated, and 
makes a good rubbing contact. (8) H. V. S P. porcelain switch for 
use on branch circuits for motors, arc lamps, &. The opposite poles 
are separated by a high porcelain wall which practically forms two 
separate chambers when the cover is in position. The distance 
between the contact terminals and the length of break in ample for 
voltages up to 250. 'The terminals are of the direct barrel 
type with side clamping screws, and the whole of the metal parts 
are entirely enclosed by the porcelain cover. The bandle projects 
through the side of the cover, and being entirely of ebonite prevents 
any chance of a shock. (4) H. V. 2-pin wall plug, the te poles 
being embedded in porcelain, and the terminal connecti 
by porcelain walls, the long break fuse being passed throu 
the walls. The terminals are of the direct wiring type, the wires 
being fixed by side clamping screws, and a special device is provided 
for taking the strain off the terminale. (5) The H.V. “ Anti-shock " 
lampholder, which has been already described in our columns. 
(6) H.V. ceiling rose without fuse. The terminale are arranged for 
direct wiring and are separated by a porcelain wall. and are arranged 
with a curved arm round which the flexible cord is twisted so as to 
relieve the terminals of any strain; holes are also provided in the 
porcelain wall for passing the flexible wire througb, so that this 
method of taking the strain off the terminals can be adopted if 


For Sale.—The London School Board wants offers for the 
purchase of two 32-kw. dynamos coupled direct to two Parsons 
turbines, &. Particulars, &., from the Contracta Sub-department, 
L. S. B., Victoria Embankment. See our “Official Notices" this week. 


The General Power Distributing Company's Bill.— 
The Select Committee of the House of Lords continued last week the 


very 
enocess. At the close of the promoters’ case Mr. Balfour Browne, 
Q. O., addressed the committee on behalf of the Corporation of 
Sheffield, who, he declared, strongly objected to having to meet the 
competition in the supply of electricity of an outside company. If 
this new company were to be allowed to carry on their operations at 
all in Sheffield it ought to be at the risk of having to purchase the 
electric light undertaking now in existence there. The promoters, 
he contended, would not be able to afford a cheaper supply than the 
Corporation, as the price of coal differed but little at Sheffield and 
Warsop, and tl- v could hardly really intend to carry out the scheme, 
and he suggested that the Bill was being pushed forward with some 
ulterior motive. The Lord Mayor of Sheffield, Alderman Franklin, 
in giving evidence against the Bill, said that his Corporation 
were now building an electricity generating station for the work- 
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mg of the tramways, and bad entered into an agreement with 
te Sheffield Electric ht Company to purchase their concern. 
Tte Corporation had us involved themselves in an ex- 


peaditere of about half a million, and were naturally opposed 
€ an outside company's obtaining power to com d The 
Seefeld Nüectric Light Oompany had actually o to suppl 
urge quantities of electricity at the rate of Id. per unit, and he did 
that rate could be lowered by the promoters’ company. 

Among farther witnesses called in opposition to the scheme was 
C. Skelton, ex-Mayor of Sheffield, who expressed a strong opinion that 
ought to have a monopoly in the su . 
Replying to the Marquis cf » Witness sai 
thst if the compan be content to supply power wholesale in 
belk to the Corporation, without attempting to supply direct to the 
eme in the city, it y diminish opposition, as the 
sturbance to the streets which 
Mr. R. Hammond, electrical 
engineer, gave statistios of expenditure by corporations and com- 
panies in of electric light un in the United 
Kingdom, wi 
gan proposed by 


vO, and those of the Corporation of Lincoln by Mr. Lewis Coward, 
Sage were called on bebalf of the Rotherham Corporation 
On Monday last, counsel for Rotherbam, Doncaster, and Chester- 
ell having closed their cases in opposition to the Bill, evidence was 
aded in of the petition of the Nottingham Corporation 
against the Among 
Faser, mayor of that borough, who said that the Co had 
pactically spent a quarter of a million on their electric 
bghting snderteking, and, as they proposed to work their tramways 
by they would probably before long spend another large 


and also the tramways, 


the N Corporation, was the Oorporation. 
The committee adjourned. 
Oa Tuesday, Mr. Pope, Q.C., in support of the 


the Corporation of Nottingtnta against the Bi d Mr. 
of scheme, the commi d 
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prepared to 


within the company’s proposed area of supply might suggest 
corporations grea | 
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ide of Man Tramway Plant.—On 17th ult. the Footah 
miM hom Manchester for the Isle of Man with about 100 tons of 


* 
q 
^E 


the witnesses examined was Dr. E. H. 


in respect of C 


Hibbert 1-Volt Standards. — Messers. Crompton & Co., 


Limited (Kens Court, W.), after a thorough test extending 
over a considerab od of time have now ire f decided to place 
upon the market the “Hibbert 1-Volt Standard." From results 


which have already been published, this standard differs from a 
Olark cell in having a temperature error which is practically im- 


sip E approximately less than 1 part in 10,000 per 
egree Déntigrede aad ls equal to the Clark in respect to rapid re- 


covery after accidental charge and di . The value given by 
the cell is ly constant, and a point of some importance is, 
that it can be manufactured to give exactly one volt at any specified 
temperature. The cells are fi up in brass oases containing two, 
three or 10 cells each. The 10-cell set forming an exceedingly handy 
and accurate ratio of 1 to 10. 


Liquidation Notice.—A meeting of the London Refuse 
Bteam Generator and Electrical Power Corporation, Limited, is to be 
held at 38, Coleman Street, E. O., on Monday, July 25th, at 3.30 p. m., 
to hear an account of the winding-up proceedings from Mr. C. W. 
Grim wade, liquidator. 


London County Couucil.—At the weekly meeting on 
Tuesday, Mr. Beachcroft asked Mr. Benn (chairman of the Highways 
Committee) whether he was aware of the feeling that the evidence 
given by the latter before the Select Committee on Telephony, was 
not exactly in accordance with the resolutions passed at the recent 
telephone conference. It would be well, the speaker continued, for 
Mr. Benn's evidence to be printed aud issued to the members. In 
reply, Mr. Benn stated that that was the first intimation he had had 
of any such feeling which was no doubt confined solely to his 
interrogator. If, however, the Council desired to have his evidence 
8 he would bring the question before the Committee. — The 

uncil approved the plans, submitted with the application of Mr. 
W. B. Pinhey on behalf of the Oharing Cross and Strand Electricity 
Supply Corporation, for the construction of an addition to the 
nd station at No. 85, Commercial Road, and authorised the 
erection of the addition as shown upon the plans. 


New Factory.— Messrs. J. H. Heathman & Co., of 
Endell Street, W.O., have purchased a large freehold site near Chis- 
wick, on which they intend to erect new factory buil for the 
more rapid manufacture of their patent ds and Ž 
ladders. They will also there establish a branch depo: for lending 
out their manufactures to builders, electricians, and others. 


Paterson, Cooper & Co.—With reference to a notice 
rossa 12, ouf iis o the 17th ult., re Messrs. Foxcroft and 
ancan's Messrs. P. & Oo., of Thistle 


and 
Cooper's manufact business is being carried on under the style 
of Paterson, Couper & Ga, at the above address." | 

Reduction of Capital, —The First Division of the Court 
of Session, Edinburgh, on the 23rd ult., ordered intimation of a get 
tion presented by the Holland House Electrical Manufacturing Oom 
pany, Limited, to confirm a resolution by the company, to 
reduce the capital from £20,000 divi into 2,000 shares of £10 
each, to £10,000 divided into 2,000 shares of £65 each. There have 
been issued 1,044 shares. The sums proposed to be written 
off the assets amount to £3,555. l 


Ship Lighting.—With reférenoe to our netioe under this 
heading last week, W. C. Martin & Co., of Glasgow, who 


t 36, 

of Mr. Thomas Soott, write to 
wing attention to their automatic electric mast and side light 
indicator, which they have fitted into a large number of steamers 
during the past few years. With their indicator in the signal lamp 
a double filament lamp is used. When the first filament breaks, the 
indicator automatically the second into circuit, an alarm bell 
rings and continues to ring until it is switched off, or until the lamp 
is renewed, and a lamp in the indicator lights to show by means of 
a coloured glass which signal lamp has gone wrong. 


Shot-firing in Mines,—A fatality ourred at the 
Chisnall Hell Colliery of the Pearson & owles Coal and Iron 
Company on 9th ult. through a shot being electrically fired at the 


wrong moment, want of care on the part of the lighter being the 
alleged 


———— a —R—— ——————— H'——— ——"————————————————————————————— — 


14 THE ELEOTRIOAL REVIEW. 


[Vol. 43. No. 1,075, Jur 1, 1898. 


Water Power in Ireland.—The Irish Industries Bill, 
which was before the House of Lords on 21et ult., was withdrawn 
for further consideration. The promoters propose to utilise the 
immense amount of water power now running to waste for the purpose 
of establishing electrical industries. The proposal bas nothing to do 
with the Shannon electrical power scheme. 


ELECTRIC LIGHTING NOTES. 


Aberdeen.—There were 50 applicants for the post of 
electrical engineer to fill the vacancy made by Mr. Blackman's 
resignation. Prof. Kennedy is to be adviser in regard to these, and 
he is also to be asked to appoint a suitable man resident in London 
to superintend the testing of the electric cables for the Quay and 
west end, which are being made by Messrs. Siemens Bros. & Co. 


Alloa.—Early this year the Gas Commissionera submitted 
to the Town Council] a scheme for lighting the streets by electricity. 
The idea then was to have 34 lamps to light the principal streets 
where the traffic was greatest, commencing at the gas works, the total 
cost being estimated at from £2,800 to £3,000. By an arrangement 
between the Gas Commissioners and the Council this would have meant 
an increase on the rates of 1d. per £. The councillors present at the 
meeting expressed themselves unanimously in favour of the proposal, 
and the Gas Committee was appointed to take charge of the subject. 
Expert opinion was taken, and it was found that to light the streets 
with 18 arc lamps only would mean a cost of about £6,000, or 
double the original estimated cost. After much discussion and con- 
sideration, the Committee resolved to recommend to the Town 
Council not to adopt the proposal to introduce the electric light in 
the meantime. This recommendation was duly considered at 
a meeting held last week, Mr. McDonald, convener of 
the Gas Committee, submitted the report and figures received 
from Mr. Hogarth, of Messrs. Buchanan & Hogarth, electrical engi- 
neers, Edinburgh, and stated that the Committee had been in fluenced 
in their decision mainly by the great reduction in the number of 
lamps and large increase in cost, as shown in the above statement. 
The Gas Committee’s recommendation was adopted, and Bailie Arrol, 
convener of the Gas Commissioners, gave notice that at the next 
meeting he would move that & provisional order be applied for. 


Austria and Hungary.—A central electric lighting 

station has jast been completed and put in operation in the town of 
Promontor. The plant comprises two steam engines, and two 
6)-kilowatt dynamcs and a battery of accumulators of 500 ampere- 
hours capacity. 


Barmouth, North Wales.—Mr. D. Davies, who is 
applyiog for the provisional order, and who has made arrangements 
with the Urban District Council to support his application, has 
appointed Mr. Edwin Blakey, M.I E E., of Barmouth and Bradford, 
consulting engineer for the scheme. 


Bath.—At a meeting of the Electric Light Committee last 
week, Mr. Robert Hammond, presented a report stating that 


on the whole satisfactory progress was being made with the 
new plant and machinery for the works. 


Belfast.—The Electric Committee has reported the red 
of 107 applications for the position of engineer-in-charge. A sub- 
committee is to make & tion. The tender of Mesars. Victor 
Coates & Oo. for steam pipes and cover plates has been accepted. 


Blackpool.—A public meeting of the ratepayers in 
Blackpool has passed a resolution protesting against the proposed 
expenditure cf an additional £40,000 on electric lighting Tapo 
ments, and also condemned the scheme for adopting the overhead 
trolley system for the tramways as being “ dangerous, unsightly, and 
unsuited to a health and pleasure resort." Not a single member of 
the Corporation was present at the gathering, and the resolutions 
were passed with but one dissentient. It is understood that if the 
consent of the Local Government Board is obtained for the borrowing 


of the money, the necessary extensions will be at once proceeded with 
despite this protest. 


Bray.—A proposal was before the Township Com- 
missioners last week to reduce the charges for current to 4d. per 
unit from July 1st. A counter-pro , supported by the electrical 
engineer, Mr. Harris, was that a rebate system be adopted. Neither 
course secms to have been approved by the meeting. 


Bromley.—The Electric Lighting Company has sub- 
mitted to the Council a. list of roads which it proposes to open for 
the purpose of laying mains.. A committee will report. 


Camberley.—Mr. Lucas, builder, of Bournemouth and 
Camberley, attended before the District Ccuncil last week, in com- 
any with Mr. Bake, of the firm of Messrs. Cooper & Bake, solicitors, 
ndon, and the engineer of a proposed new electric light company, 
in respect to powers to be sought by the new company. After dis- 
cuss:on, Mr. Lucas and the other parties interested were informed 
that the Council were not at the present time disposed to oppose 
their application for & provisional order, having regard to the fact 
that in tbe event of such provisional order being granted the Council 
would not be stopped from itself obtaining an order, but that the 
Council, in the intereste of the ratepayers, would require such precau- 
tions taken as would be for the welfare of the district. 


Cardiff.—The Lighting Committee has decided, on the 
recommendation of tbe electrical engineer, to reduce the rate for 
places of worship to a uniform one of 5d. per unit. 


Dawson City.—It is stated that a Bill has been passed 
authorising the erection of an electric lighting undertaking in Dawson 
City. The work of erection, &c., is to be put in hand immediately. 
Btreet railways are also p . Dawson City, like Buluwayo, 
means to be up to date in respect to lighting. 


Derby.—The Derby School Board have, on the recom- 
mendation of the General Pu Committee, decided to take no 


. further steps at present with reference to the proposal to light the 


Traffic Street Schools by electricity, though it is probable the - 
question will not be shelved indefinitely. 

A Local Government Board inquiry was held on Thursday last 
week by Col. W. R. Slacke, R.E., into an application by the Corpora- 
tion to borrow (amongst other sums) £20,000 for purposes of electric- 
lighting. It was explained that the money was required in order 
to zai the expens:s necessary for the provision of an increased 
supply. 

Dublin.— The Electric Light Committee is to erect two 
underground electric light sub- stations —one in Merrion Square and 
the other in Upper Sackville Street. 


Durban.—It is stated that the Government has just 
imported further plant for a new electzic lighting station for the 
illuminating of the Point. An installation is being placed in the 
hospital, and the gaol will shortly be lighted by electricity. The 
Town Council has decided to reduce the price of current from 1a. to 
9d per unit. 


Fieetwood.—The Highways Committee of the District 
Council has recommended that 21 days’ notice be given to the Fleet- 
wood Electric Light and Power Syndicate to commence their works 
for the illumination of the district. In default of compliance with 
the notice, steps will probably be taken to cancel the arrange-. 
ments. 


Hackney.—The Vestry has had another discussion 7¢ 
electric lighting, and has by 60 votes to 29 resolved not to allow the 
powers to get into the hands of a company. The Electric Light 
Committee is asking the Board of Trade to postpone revocation of 
the order for another 12 months, until June 9th, 1899. A long dis- 
cussion took place rding Mr. Medhurst's connection with the 
Vestry, and it was resolved to obtain from three engineers their fee: 
foradvising the Vestry. A proposal that an expert be asked to report 
upon the worth of Mr. Medhurst's scheme was rejected. 


Hampstead.— The Vestry has requested the Lighting 
Committee to consider and report as to which other of the roads o! 
the parish should be lighted by electricity. It has also been resolvec 
“ That the present charges and method of charging for electric cur 
rent for public and private lighting be referred to the Lighting Oom. 
mittee for consideration and report." The Works Committee is t. 
report apon the advisability of placing in the board room an elec 
trical indicator for automatically recording the votes of members. 


Hanley os Electric Lighting Committee recentl: 
reported the borough and electrical engineers had submittec 
plans and estimates for new high-pressure feeder mains an 
other electricity mains in consequence of the heavy demand upon th 
existing lines at the time of the maximum load in the evening, ant 
they reported that it was absolutely necessary that the work shoul 
be gone on with at once, in order to be prepared for the ensuin 
autumn and winter. The Committee recommended that additions 
mains be laid from the works to the 'centre of the town, that prov. 
sion be made for laying additional mains or spare pipes for fatur 
mains in other places at the same time that the Easy gui Compan 
are laying their mains, that three new sub-stations constructe 
and two of the present sub-stations be enlarged, and tbat applicatio 
be made to the Local Government Board for permission to borro 
£4,000 for electric light works, repayable in 25 years. The report ws 
adopted by the Council. 


High Wycombe.—The Electric Light Committee hi 
ins d the public lampe, and has pro certain additions t 
and alterations in, the poei'ions of electric lamps. The Electr 
Light Company will not be able to supply current for the 
for some eight weeks, and the Gas Company declines to take a co 
tract for less than three months. The Town Council has accept 
the tender of the Electric Light Company for wiring and fitting tl 
Town Hall for £38; ditto the Police Station, £12; and for supplyii 
and fixing five arc lamp standards at £14 2s. 6d. 


Hull.—The engineer reported to the Electric Lightii 
Committee last week that he had in , at Messrs. Siemen 
works, the cables to be used in the East Hull extension, and fou 
them satisfactory. He also reported that that firm had done { 
100 private service connections included in the contract. fT 
engineer recommended that connections from now be made by 1 
Corporation. It was determined to defer the further considerati 
of the report, Messrs. Siemens to do the work in the meantime. 1 
Sculcoates Lane new station will probably be completed in $ 
months. The engineer re d several new consumers, the rinci 
being the Eastern Morning and Hull News Company, Limited, d 
applied for electricity for a motor of 35 horse-power—the larg 

tric motor yet connected to the Corporation system. : 


Ipswich.—The Electric Lighting Committee conside 
seven offers from clecirical firms re electric lighting, and these w 
submitted to Prof. Kennedy for his advice. Prof. Kennedy’s re 
advised the Council to keep its provisional order in its own hal 


al 


ga 
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aad have it worked out by an engineer in the usual way. The 
Council resolved, on the Committee recommendation, to take the 
necessary stops to carry out the powers under the provisional order. 

hingstem.—The Kingston Board of Guardians have 
decided to provide for electric lighting in the new union offices, the 
nurses’ homes, and the new male infirmary. 


Lambeth.—At the Vestry meeting last week approval 
wes given to the plans submitted the South London Electric 
apply ration for the erection of a refuse destructor in Benge- 

Loughboro Junction. The destructor, which is to 
be built by Mens. ove, Alliott & Oo., will be arranged on 
similar lines to that at Shoreditch, which the General Purposes Oom- 
mittee inspected before consenting to recommend the Vestry to pass 


i 


Larne.— The Town Commissioners have agreed to pur- 
chase the gas works as a going concern, subject to the approval of 
the Local Government Board, st a cost of £4,950. is at 
present lighted by the electric light company (installed some years 

Messrs. Gordon & Co., London) under a three years’ contract, 
the expiration of the term, it is cted that the Com- 
missioners will combine both lights, so as to give perfect and satis- 
factory ligh in all the streets. The Boaid will shortly take into 
consideration advisability of buying the electric works; £8,000 
is the price asked by the directors. 


Leamington.—It is stated that the Board of Trade has 
decided not to proceed with bg Epoca electric lighting order 
is eaid to be 


during the present year. The for the 
decision of the House of Commons in regard to other B It is 
expected that the Midland Electric Lighting Company, which is at 


Lewisham.—The Works Committee of the District 
Board of Works has considered a communication from the Board of 


from the surveyor 
upon the their recommendation it was decided to 
inform the Board of Trade that in their opinion the direct current 
system would be preferable. 


Liverpoel.—4At a meeting of the Lighting Committee on 
24th ult. i$ was recolved to extend the electric lighting to King Street 
and Rodney Street. During about 12 months there has been an in- 
cesse. of from 96,772 to 140,560 units in the electric lighting of the 


city. 

The Lighting Committee recently approved the plans for two 
district stations at Lodge Lane and Bmithdown Road for the 
distribution of electricity, and tenders are to be invited for the work 


Leng Eatom.—Ata recent meeting of the District Council 
permission was granted to the Co-operative Society to xp Abani 
wires in the streets to their new premises; but the clerk since 


VVV give permission of . 


Medras.—It is stated that Mr. Hanning, the engineer of 
Electric Oonstruction y, in charge of the Madras tram- 
of supplying electric lighting to 
places in Madras to his directors in England, and an early reply is 
expected. 
Middiesex.— The sum of £5,000 is pro 
estimates of the Middlesex County Council for the electric lighting 
of the idiot annexe at the Oounty Asylum. 


Morecambe.—The hopes that current would be available 
lat week for illuminating the promenade were not realised, as the 
electrical fonnd it necessary to attend to certain of the 
plant on its arrival at the works. It was oted that one night 
this week the lighting of the promenade from View to the West 
End pier would be un fast accompli. 


Nerley.—On 24th ult. the inauguration of the Corpora- 
tion electricity works took place in the presence of a large company 
cf local digni es. Alderman Stockdale, chairman of the Electric 
Lighting Oommittee, declared the works open. Mr. Robert Ham- 
nond, the consulting engineer, was represented by Mr. Spencer 
Hawes, who described the works to the company. After light refresh- 
ments, the usual toasts were given. 

Neweastle.—Mr. George Lamb, lamp in to the 
Corporation, has presented a to the 8 ommittee rela- 
tive to the ion g the supply of electricity. At 
present, the number of gas lamps is 909, and the total cost is £2,234 
laa 6d. per annum. To replace these gas lamps by electricity, 350 
sx: lamps would be req ranging from 66 to 77 yards apart. The 
cost of Bso 10-ampere arc lampe for current, carbons, and attendance, 
burning 3,775 hours, and consuming 1,246 units each per annum, 
vold be :—Current, at 2d. per unit, £3,635 2s. 8d. ; at 24d., £4,400 


54 6d. 
Padd n.—The Casual Ward Committee of the Board 


of Guardians have asked the Visiting Committee to report as to the 


lr (EE um MN 


puunises by electricity. 


Rotherhithe.—The Vesiry last week deferred for six 
months, a proposal to instruct the surveyor to report on the sdvis- 
ability of using heat from the dust destructor for supplying electric 
current for lighting the Town Hall and other municipal buildings. 


Ryde.—A public meeting is to be held on July 4th to 
consider the electric lighting question. 


Salisbury.—The works of the Salisbury Electric Light 
Supply Company, Limited, commenced running on Wednesday, June 
22nd, when customers received a supply of current. 


Sheffield.— Proofs of compliance with the further Stand- 
ing Orders of Parliament were examined on 27th ult., in respect of 
the Sheffield Corporation Bill for the transfer of the undertaking of 
the Sheffield Electric Light and Power Company, and the Bill waa 
passed on to the next stage. 


Southampton.—The Corporation hed a discussion last 
week regarding the electricity acccunts. Alderman Bone, chairman 
cf the Electricity Committee, said that the revenue account for the 
year 1897-98 was £900 more than in 1896-97. The increased revenue 

been gained on the same plant ard maintenance expenses, and 
also during the year there was & reduction in price. He felt sure 
that in two or three years the electric lighting works would prove to 
be a splendid property for the Corporation, and if the Corporation 
would support the committee in carrying out all that was necessary, 
and the works were not starved in any way, it would be a success. 
The accounts were adopted. The electrical engineer has reported 
that the number of unite metered at the works for May was 13,930, 
an increase of 5,490, or 58 per cent., over the number for May, 1897. 


Teddington and Twickenham.—The week before last 
representatives of the District Councils of both of the above districts 
conferred respecting the proposal of Edmundson’s Electricity Cor- 
poration, Limited, to establish a company for the purpcse of supply- 
ing electricity for public and private ute in Teddington and 
Twickenham. It was agreed, after some discussion, that at present 
the respective Councils could not be recommended to accept the pro- 
posals of the company, but that a further meeting of the joint 
committee should be held to discuss the matter in October. 


Tipton.—The District Council last week resolved to seal 
the s pis with the Midland Electric Corporation for Power 
Distribution for supply of current to the Council at a maximum of 
5 per unit, and 
order. 


Tunbridge Wells. Mr. H. L. P. Boot, M. I. E. E, the 


borough electrical engineer, has published bis second annual report, 
from which it appears that the receipts from private consumers were 
£4,703, and for public arc lighting £435, the average price of the 
private lighting being 5°75d. per unit, and the public lighting 233d. 
per unit. The net profit for the year is £1,€32, while the surplus to 
date, including £900 voted tothe relief of the General District Rate, and 
after meeting all calls on capital and revenue accounts, is £3,460. The 
number of units sold for public lamps is 63,878, and to private con- 
sumers 194,763. The capital expenditure in round figures amourted 
to £30,000, being an increase for the year of £7,C00. 


Tynemouth.— An entirely new electric lighting installa- 
tion has been put in at the Tynemouth Aquarium by the new owners 
que are 20 2,000-C P. arc lamps, and a great number of incan- 

escents. 


Yarmouth.—The borough surveyor has been instructed 
to extend the festoons of incandescent electric lamps on the 
parade, the first cost being estimated at £200 and the annual 
expenditure £60. 


so to approve of the application for a provisional 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Brierley Hill.—Ona the 24th ult. a special meeting of the 
Council was held to consider the manner in which the British Electric 
Traction C y are laying down tramways through the district, 
and particularly the levels thereof. The meeting was called on the 
requisition of three members. The surveyor said if the Council 
would only wait, it was the intention of the company to do away 
with all the objections now raised. The company would do all that 
was necessary at theirown cost. The question was referred to the 
Tramway Committee. 


Brompton and Piccadilly Circus Railway.—The 
capital of the Brompton and Piccadilly Circus Railway Oompany 
ill, acco to the Times, be offered to the public in a few days. 
The capital is £600,009 in £10 shares. This line will run from South 
Kensington Station to Piccadilly Circus, with five intermediate 
stations. The tunnels are to be 114 feet in diameter, and the line will 
worked by electricity generated at a station on the Thames at 
helsea. 


Dublin.—An application for an order in Council for 
various extensions and alterations by the Dablin Tramways Company 
came before the Privy Council at Dablin Castle on 25th ult. 


Great Northern and City Railway.—This company 
has officially notified that it does not intend to proceed any further 
with the Bill to extend the authorised electrical railway to Finsbury 
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Park. The withdrawal of this Bill in no way affects the original 
scheme, but is merely an abandonment of a proposed extension of 
1 mile 13 chains. 


Hastings.—It is stated that Mr. W. M. Murphy will 
renew his application to the Light Railway Commissioners in October 
for permission to lay down a system of electric traction in the 
patel Sen The application will be to run a line connectiog Hastings 
and Bexhill. 


Herne Hill to Farnborough.—The Works Committee 
of the Lee Board of Works has recently reported upon this light 
railway scheme, the promoter of which seeks to obtain Parliamentary 

wers to construct what would be practically an electric tramway 
rom near Herne Hill station to Farnborough, passing in front of the 
Crystal Palace and entering the Lewisham district at the north end 
of the Orystal Palace Parade, and thence down West Hill, Orystal 
Palace Park Road (partly in Beckenham), and along Beckenham 
Road to the boundary of the district next Beckenham, from which 
n itis to pass through Beckenham, Shortlands, and Bromley, to 

arnborough. The total length of the p d line is 11 miles 
5 furlongs and 3:4 chains, and the length in the parish of Lewisham 
is 1 furlong 23 chains, and in the hamlet of Penge 6 furlongs 
8 chains. The committee's report says that the overhead trolley 
system is to be used; and this it regards as unsightly and an obstruc- 
tion, as the width of Beckenbam Road—20 feet 2 inches between the 
kerbs- is not sufficient to allow a line of traffic each side of the tram- 
way in certain parts. The committee further pointed out that the 
propcsed railway is to be used for the carriage of goods as well as 
passengers, and that large quantities of objectionable matter may be 
taken by it from London into the country. At the junction of 
Beckenham Road and Anerley Park it is proposed to alter the 
gradients of the roads, and both alterations are, in the opinion of the 
committee, very objectionable. They therefore recommended, and it 
was decided, that the necessary steps be taken for opposing the 
scheme, and that the clerk be instructed to communicate with the 
o neighbouring authorities in the matter with & view to joint 

on. 


Kidderminster.— The Kidderminster and Stourport 
Electric Tramway Company purposes to lay down five additional 
" turn-outs"—two in Kidderminster, two i Stourport, and one 
between the two towns. 


Kirkcaldy.—Prof. Kennedy's amended report on the 
introduction of electric light and traction into Kirkcaldy has been 


received, and is stated to be highly favourable. In the town there is 


care opinion that the Corporation should take the scheme in 


Limerick.—The Corporation sitting in committee held 
a discussion regarding the various communications which had been 
received regarding electric trams. The Corporation will hold a 
special meeting on July 4th to discuss whether it is legally entitled 
to entertain either of the proposals. 


Metropolitan Railway and Electric Traction.—The 
Select Committee of the House of Lords resumed its consideration 
of the 1 Railway Company's Bill on Thursday last week. 
Sir John Wolfe Barry, O. E., consulting engineer to the promoters, in 
the course of evidence, said that the existing ventilators would be 
required whether traction by electricity was adopted or not. The 
view of the departmental committee which bad sat to consider this 
question was that even with electric traction new ventilators were 
required. This finished the promoters’ case on the ventilation 
of the Bill. Evidence the Bill was then heard ; after w 
Mr. Freeman, Q. O., ex ed the portion of the Bill seeking power 
for electric traction, against which the Great Western Railway had 
pr ag In the result an amendment was agreed upon. Bir J. 

olfe Barry declared that it would be quite easy to work the 
Metropolitan trains electrically without interfering with the Great 
Western service, but he believed that as soon as the change was made 
the Great Western Railway would see the advantage of neri de: 
electricity. The committee decided that the preamble of the Bill 
been proved and proceeded to the consideration of the clauses. A 

rovision was inserted for the protection of the Great Western 
way LJ i 


Moss Side.—The Urban District Council has resolved to 
negotiate, through the Tramway Sub-committee, with the Manchester 
Corporation for the leasing to the Corporation of the existing and 
all authorised and subsequently acquired lines of the Council, on the 
expiration of the present lease, to the Manchester Carriage and 
Tramways Company, for a term of years, upon the basis of a fixed 
rental per Opposition to the Manchester Carriage Company's 
Bill, now before Parliament, is not to be withdrawn. Application is 
to be made to the Board of Trade for power to borrow a sum not 
diy fal ti for the construction and reconstruction of tramways 
in the district. 


Neweastle.—On 17th ult., at a meeting of the Tramways 
Committee, Dr. Hopkinson, and Mr. Colam, Edinburgh, expert on 
the cable system of haulage, attended, and briefly discussed the 
position of affairs, promising, however, to furnish detailed reports on 


the respective methods as applicable to the newand old routes. 


North Staffordshire Tramways.—aA conference of re- 
presentatives of local authorities, through whose districts the South 
Btaffordshire Tramways run, was held at the West Bromwich Town 
Hall on deg d The conference was convened by the Mayor of 
West Bromwich (Councillor T. Pitt, J.P.) in accordance with a promise 
he bad made to Bir Francis Marindin and to the local authorities of 


_ traction ; Blackpool, where they saw the conduit 


the district. In addition to West Bromwich there were represented 
tbe Corporations of Dudley and Wednesbury; and Urban 
District Councils of Handsworth, Upton, and Darlaston. The chair- 
man (the Mayor of West Bromwich), in opening the proceedings 
said he believed all the local authorities received copies of the 
proposals of the British Electric Traction Company, and which the 
company wished to be incorporated in a Bill in taking over the 
tramway for 21 or 25 years. Before coming toa conclusion with 
reference to these proporals, he thought he ought to explain the 
position of West Bromwich. A committee had appointed to 
collect information, and to consider whether it was advisable to 
municipalise the tramways singly as a corporation or Jointly with 
the other authorities. Their deputation had visited Leeds, Bristol, 
Dover, and Wednesbury, where they had the 5 
— 
mingham, where they saw the cahle and c accumulation 
systems. They found that the tendency of corporations was to 
municipalise the tramways. Thirteen corporations had already 
obtained powers to work tbe tramways, while 11 were 
now promoting Bills before Parliament to obtain powers to take 
over the tramways, and eight had the matter under consideration. 
They also found tbat 24 corporations had laid down tram- 
ways, and leased them to com 
of the question, the deputation bad decided to recommend that 
West Bromwich should take over their portion of the tramways at 
the end of the present lease, four years henoe, or go in with the 
other authorities in jointly tasking over the whole of the tram lines 
of the district. The deputation thought that whatever system of 
traction was recommended, it should be one that would be likely to 
y either a company or the local authorities. The cost of the 
implex conduit system, not yet adopted by any local authority, was 
£8,500 per mile of tingle track. The cost of the B conduit 
was £13,237 per mile of single track. The cost of the cable per 
mile single track was £11,000, while the cost of the overhead was 
£6,00) per mile of single track. He then quoted the following 
res to show the costs of the different systems:—Bimplex conduit 
system, £122,095; Blackpool conduit system, £242,059; cable i 
£223,712; overhead electric system, £121,412. After a pro 
discussion the following resolution was i adopted, and 
another meeting fixed for July 20th.—'' That having regard to the 
views expressed by the Mayor of West Bromwich with reference to 
the tramway undertaking, this meeting be adjourned to erable the 
n local authorities to consider the suggestion of municipalisa- 


Portsmoath.—The Bill promoted by the Portsmouth 
Corporation to authorise the purchase of the local tramways has 
the House of Lorde without opposition. After the position has 
duly considered steps will be taken to give the company notice 
of the intention to purchase. Ata recent meeting of the Tramways 
Committee, under the presidency of Alderman G. Ellis, J.P., the form 
of electric traction to be used on the system was under consideration, 
and it was decided that before recommending any scheme, it would 
be advisable fora deputation to visit towns in which electric tramways 
are at work. Accordingly, at the next meeting of the Oouncil, 
authority will be sought to expend £100 in oonnection with the 
proposed deputation. 


Svuthamptou.—The arbitration case between the Tram- 
ways Company and the Co tion was concluded on the 18th vlt. 
at the Westminster Palace Hotel before Sir Henry Oakley (umpire), 
Mr. d. Hopkins, C.E., and Mr. J. Kincaid, C.B. (arbitrators), and 
Mr. W. Phipson Beale (legal assessor). The matter was the valuation 
of the tramways which the on desires to purchase. It was 
propoted that the arbitrators and the umpire should view the 


property before making an award. 


Southport to Lytham across the estuary of the Ribble, which it is 
i to span by a high-level bridge. The scheme is pronounced 
easible by high engineering experte, but the oost will be a matter 
requiring consideration, At present the only land communication 
Deron towns . rn a Burscough 3 and 
great inconvenience is experienoed. Opposition- to the scheme is 
ep from the Preston Dock and Harbour authorities, who have 
a large interest in the estuary, in which they have recently spent 
se in the erection of training walls and the deepening of the 
chenn 


Tramway Bills.—On Friday last, the Dundee and 
Aberdeen Corporation Tramways Bills commenced hearing before the 
House of Commons committee. 


 Tunbridge Wells.—A large majority of the members of 
the Tunbridge Wells Tradesmen’s Association have voted against the 
proposals to introduce a system of electric trams into the town. 


The Waterloo and City Railway.—The Duke of Cam- 
bridge will, according to Wednesday's Times, formally open tha 
Waterloo and City Railway on Monday, July llth. His Royal 
Highness will be received about noon at Waterloo by Mr. Wyndham 
Portal, the chairman of the Waterloo and City Railway Company, 
accompanied by the rest of the directors of tbat company, the: 
directors of the London and South-Western Railway Company, as 
also by Mr. Charles J. Owens, the general manager, engineers, and 
other cíficials of the two lines. The Duke will be conducted down 
one of the inclines which lead from the terminus of the South- 
Western Railway to the platforms of the Waterloo and City line, 
where one of the new electric trains will be in readiness to convey 


After considering this phase 
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diately the ase. His Royal Highness will 
alight A hoses the station arrangements, and, having declared the 
lns open, return to Waterloo, where he will lunch with the 


directors of the two companies. Sir Francie Marindin has already 
made an unc ficial inspection of the permsnent way, and at his sug- 
staircases giving access to the City 
of the pent of Messrs. Mappin & Webb, 
in Walbrook fronting the on House— 
been increased in width so as to comply with the Board of 
stairoases will ingress and egress 
the approaching completion of the public 
crossing at the Man House, the 

and the Royal Exchange, and as soon as the subway is 
a third means of ap to the new railway will be 
It ish that the will be available for traffic on 


opening ceremony. 


SH 

NM 
ü g 
ir 


T 
if 


| 


TELEGRAPH AND TELEPHONE NOTER. 


Buenos Ayres Telegraph Service.—From the report 
of the Minister of Publio Works for the Province of Buenos Ayres 
os the 5 Department during the four years of the Governor- 
ship of Dr. Udaondo, the Review of the River Plate takes the 
following data :—“ The new lines constructed from SAT 1st, 1894, to 
April 30th, 1898, amounted to 645} kilometres at a oost of $143,207 ”/,, 
the total length of line on April 30th, 1898, being 4,771 kilometres, 
and the average cost per kilometre $221 "/,. Besides the new lines, 
650 old lines have been completely renewed. The Telegraph 
t of the Province bas drawn up a scheme for further 
— tbe reg h service by the construction of new lines to 


l 
by the Budget, whilst existing lines had been strengthened (new lines 
the extent of 1,237 kilometres, and 4 kilometres of 
cable had been laid in various rivers. The total length of the 


adhered to the Argentine Telegraph Oonvention. The revenue of 
Office and telegraphs in 1897 amounted to $4,293,650, an 
per cent. on 1896.” 


6 
Cable Ship “H. C. Oersted."—The cable ship H. C. 
t Works, North Woolwich, for the 
100 knots of submarine cable 
mannfactured at Henley's, including several miles of a new type of 
to resiat breakage by trawlers. 


Central and South American Telegraph Company. 
Mr. John Harold, wri tothe South American Journal, of the 
llth uit, in connection with the subject of foreign competition in 
South America says :—“ Am other instances which could be 
adduced of the 


d indifference of our merchants and traders is 
one mentioned by Colonel Vincent, namely, telegraphic communica- 
tion in South America. Tne colonel) pointed out that ‘at this 
moment 


England is upon American cables and wires for 
the knowledge of the events ing in Brazil and Argentina. You 
will have observed that most South American cablegrams reach us 


the United States.’ The blame attaching to this lies with 
the lishman. As the telegraph, in these our times, is the very 
te- blood and soul of commerce,’ the subject, as it affects the South 
t, is one g more attention than a mere 
allusion. The Oentral and South American Telegraph Com- 
,of New York, U.8., own a Trans-Andean line, cressing the 
from Buenos Ayres to Valparaiso, where it-cummects with 
their submarine lines, which are laid along thé West Coast, stretch- 
ing northerly to the Isthmus of . Mexico, which it 
in the Gulf of Mexico. submarine cable is 

then extended to a port in Texas, near Galveston, where it 
landlines of the Western Union, and so reaches New Yor 
of the messages, therefore, intended for Europe, from Ohili, Peru, 
American Republics, Mexico, &., and at cut rates from 
Argentina, reach tuen FN 7 1855 ar York, mue pane 
to the supervision e ted Btates companies. ve sal 
to this condition of c oom- 
munication lies at tbe r of the Englishman. - are the 
The first Trans-Andean line, from Valparaiso to Argentina, 
owned by a Chilian company. It was offered for sale in London, 
declined. The Americans 


they 


` built to the order of the 


were granted in the early part of 1879. War was declared by Chili 
against Peru. An extension of time was imperative, for no cable 
manufacturer would contract to make and lay cables during a state 
of hostilities, with a certainty of their being cut. Extensions were 
obtained in November, 1880. The grants were purchased by the 
Telegraph Construction and Maintenance Company, cf London, who 
most honourably drew a cheque, simultaneously with the execution 
of the contract, for £1,500, and cabled the amonnt to New York in 
proof of bond fides. The Americans ill possessed themselves of 
these extended concessions, and laid the cables, and, se Bagian 
interests vastly exceeded those of America with the Southern - 
tinent, yet telegraphic communication is nearly monopolised by their 
competitors. Among others, one curious instance of the evil resulting 
from this monopoly bas arisen in the case of Peru. In 1890 the then 
Peruvian debt of £58,000,000, nearly all held in England, was extin- 
guished, and bonds and stocks for £20,200,000 issued in its place. 
And yet telegraphic messages from Peru (where alone the property 
of the Peruvian Corporation is situated) must reach the management 
in London vid New York This anomaly has existed for several 
years, exercising a potent influence on the virtual extinction of the 
capital of £20,000,000.” 


The Empire and Telegraph Cables.—In reproducing 
an article which appeared in these columns, the Sydney Daily Tele- 
graph, of May 21st, publishes the following letter from Captain 


Audley Coote, who, we understand, is representing in Australia the 
interests of the French company which has laid a cable from 
Australia to New Caledonia, and which p to continue this line 


across the Pacific to the Hawaiian Islands, where it will be met by 
an American line from California. We must say that we would much 
prefer to see this work done by our own nation. Captain Coote 
writes :—“ Sir,—Will you please let me bring under your notice an 
article that has appeared in the ErzorRIcAL R] of March 4th 
and 18th of this year, headed, ‘The Empire and Telegraph Cables,’ 
copy of which I enclose, thinking it would interest you at this time. 
Believing, as I do, that the press of Australia are the next most inte- 
rested to the Government in having thie project carried out as soon 
as possible, and so complete the girdle round the world, and ae 
. and the great islands of the Pacifis Ocean, I shall 

glad if you will find space for this interesting article.— Yours, &c. 
AUDLEY COOTE." 


Interruptions to Australian Truak Landlines.— 
We learn from the Australian papers that on May 17th the main 
landline which conn:cts the priocipal centres of commerce in Aus- 

lia and New Zealand with Europe via Port Darwin was again 
interrupted, and that, as generally hap on such occasions, the 
only other means of communication by the Western Australian land- 
lines to Roebuck Bay was practically useless, telegrams, therefore, 
being subject to much delay. Under these conditions, which are 
very far from being as exceptional as Sir Charles Todd, the P.M G. 
of South Australia, would fain have us believe, it is not to be won- 
dered at that “ great dissatisfaction ie expressed at the delay of cable 
messages owing to the imperfect state of the Port Darwin line.” 
The breakdown on the Port Darwin line in this instance occurred to 
the north of Quorn, and until the line was restored to working order 
telegrams from New Zealand, Queensland, New South Wales, and 
Victoria would have to travel over an additional 1,000 miles of unre- 
liable landline before joining the cable at Roebuck Bay. In the case 
of atelegram from Burketown in Queensland to reach the cable 
station at Roebuck Bay, this would have to pass over the landlines 
which run along the Australian coast, and in so doing would have to 
travel over a length of landline which is greater than the distance 
between London and Calcutta, or several hundreds of miles more 
than the distance intervening between London and Vancouver. 
When we recollect that some 2,000 miles of this line have been 
described by such an optimist as Sir Charles Todd ia the following 
terms, we can feel no at the discontent hom, in Aus- 
tralia and New Zealand. e Postmaster-General of South Australia, 
in s of the Roebuck Bay landline, said, “It is acknowledged 
to the worst landline in Australia, the many fogs on the coast 
rendering it very bard to get signals through.” It must be very bad 
indeed before this official with his long experience of the Port Darwin 
line ventures to condemn it. 


Mutual Telephone Company.—A financial paper s8)s 
that the shares of the Mutual ephone Company, Limited, 
Manchester, have been alloted, thus accomplishing the final require- 
ment of the Treasury Minute. Formal votes in favour of the com- 
pe hre been passed by the Councils of Manchester, Salford, 

s, and 16 urban districts in the Manchester telephone area. 
Bupport by resolutions from about 300 other municipal and urban 
district authorities, Chambers of Commeroe, including the Man- 
chester Chamber, and trade protection societies has been received. 
Much more than the capital required for carrying out the undertaking 
has been subscribed, and applications for upwards of 3,000 telephones 
have been received. 


New Cable Steamer.—On 20th ult. Messrs. Vickers, 
Sons & Maxim, Limited, launched from their naval construction 
works at Barrow-in-Furness a 
ship, adapted for carrying and a; 


Company, Limited. She is the largest cable steamer afloat. The 
rincipal dimensions are :—Ləngth between perpendiculars, 440 
eet ; th moulded, 54 feet; depth moulded to spar deck, 32 feet 
9 inches; length over all, 465 feet. On the spar deck amidships is 
built a large erection extending right across the ship, a range of com- 
modions and elaborately f ed staterooms, ; doctor's room, 
Ko., and a large dining saloon. The cable drums are vertical, with a 
capstan above each, and are placed on the spar deck. In four of the 
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holds large circular tanks will be fitted, ogee 44 feet diameter 
to 48 feet, and from 17 feet to 32 feet in pth. A powerful engine 
has been fitted for the raising of cables when in search of a break or 
fractare. If desirable, the vessel, which was named the Anglia, can 
be converted into a cargo vessel of 8,000 tons. She is lighted through- 


The National Company and the St. James's Vestry. 
— With reference to the ment existing between the Bt. 


esterday's 
onal Com- 
estry, that the company finds itself 
seriously handicapped through the refusal of the St. James's, West- 
George’s, Hanover Square, Vestry, to allow 

The statements in the Financial 
News need to be read along with the Bt. James's Vestry Olerk’s letter 
which appeared in our last issue. 


Telegraphic Interruptions and Repairs :— 


Brost-Bt. Pierre (Anglo, 1969 
j : A eee soo 
iir Oroix-Trinidad si n 
Mole-8t. Nicholas- coe Ov. Soth, 1896 eee cee 
Caimanera June 10th, 1898 . June 23rd, 1898. 
. | sone 10th, 1898 .. 
Amason cable 
Oable beyond Gurupa... June 8th, 1888 „ ie 
Oyprus-Latakia „ oe Feb. 10th, 1898 . ies 
Oears-Pernambuoo ... .. June 28th, 1898 ... RE 
35 ees esc A ipn TT TT 
ong -Manila eee eee 8 eee eee 
Loanda Bes Thomé E Juss 9rd, 1898 2 
Lan. 
Trans-Oontiziental 
yond Masol ^ P^) March 19th, 1996 ... - 
Onrtagens-Barranquilla — ... July 4th, 1898 ... - 


CONTRACTS OPEN AND OLOSED. 


OPEN. 


Belgium.—Augost ist. The municipal authorities of 
Stavelot are inviting tenders until August 1st for the concession for 
the supply of electrical engines for lighting and er purposes in 
the town during a period of 30 years. Tenders to ba sent to 
L'Administration Oommunale de Stavelot (Belgium). Particulars 
from the Becretarist de la Ville on payment of 4 i 


Brighten.—July 11th. The Council wants tenders for 
the supply of unarmoured and armoured lead covered cables for the 


on electricity works during one from July 31st. See 
our “ Official Notices this week for parti d 


Exeter.—July 5th. The Corporation wants tenders for 
150 Er PA delivery and fixing of 3 from 100 to 
LI . e alternator fixed Michaelmas, 

See our Official Notices” this week. z 


in . 
establishment of a central electric ligh station in the town. 
Particulars may be obtained from, ted 
Mairie de Varzy (Nièvre), Franos. 
France.— J aly ee Tenders are being invited by the 
legraph authorities in Paris for the supply of 

760 metrical tons of galvanised iron wire, and 617,000 po i 
may be obtained from, and tenders to be sent 
des Postes et des Telegraphes, Rue 


Hammersmith.—July 4th. The Vestry wants tenders 
for the supply of eight 25-kw. transformers. Particulars from the 
Vestry Olerk . W. P. Cockburn), Town Hall; also see our “ Of- 
cial Notices” June 24th. 

T dep uly m i The Corporation wants tenders for 
wiring an sup fittings for the East Hull Baths. Parti- 
culars from the sity esL ibees (Mr. A. E. White). See our “ Official 


Notioes June 17th. 
Melbourne.—August 16th. The City Oouncil is in- 
delivery of arc lamp carbons, See 


viting tenders for the eupply and 
our“ Official Notices June 24th. 

Middlesbrough.—July 15th. The Tees Union Shipping 
Company are inviting tenders for the construction and erection of an 


electrical hoist u their wharf at Middlesbrough. Particulars, &c., 
from Mr. J. d. W. Aldridge, 9, Victoria Street, B. W., and tenders to 
the secretary, 


Newington.—July 1st. The Vestry of St. Mary invites 
tenders for the construction, d and erection of boilers, pumps, 
steam and water mains, water , surface condenser, fuel economizer, 
&., for the electricity works in Penrose Street, Walworth. Con- 
sulting Messrs. Kincaid, Waller & Manville. See our 
" Official otices " June 17th. 


. Northwich.—July 14th. The Guardians invite tenders 
for the eleotric ligh of their Workhouse. The premises may be 
viewed, and cation, &c., obtained, upon application to the 
Master of the Workhouse. 


Shanghai.—August 10th. The Shanghai 1 
Council invites tenders for the supply of two 100-kw. direct coupled 
steam alternators, switchboard, and water-tube boiler. Particulars 
and specifications to be obtained from Messrs. John Pook & Co., 8, 
Jeffreys Square, St. Mary Axe, E. O., to whom tenders have to be sent. 
Beo our “ Official Notices " June 24th. 


St. Pancras.—July 12th. The Vestry wants tenders for 
condensing plant, steam pipes, &o., for the Regent’s Park ting 
station, 47, Stanhope Street, N.W. Particulars from the chief clerk, 
Electricity Department offices, 57, Pratt Street, N.W. See our 
“ Official Notices " June 24th. l 


OLOSED. 


Belfast.—The contract has been given by the Belfast 
Harbour Oommissioners, acoording to the Contract Journal, to Mr. 
C. A. Muller, of Bradford, representing Messrs. Schuckert & Oo., of 
Nuremberg, for the supply of three belt driven, continuous current, 
series wound dynamos, capable of giving 15 amperes, 2,850 volts, at a 
speed of not exceeding 800 revolutions per minute for 18 hours’ 
continuous running, without undue heating. 

the tender of 


Bristol.—The City Council has aoce 
Messrs. Willans & Robinson for the supply of an additional steam 
engine at the electricity works at £2,255, and that of Messrs. D. 


- Parsons & Oo. for the supply of arc lamp poste for street lighting for 


the sum of £1,467. 


London.—The following estimates were received by the 
Middlesex County Council for the carrying out of a system of 
ventilation in the First Court at the ildhall, Westminster :— 
Blackman Ventilating Company (excluding cost of wiring and 
builders work), £50 10s ; Matthew & Yates (including everything 
for the contract), £52; Gibbs & Son (exclusive of builder's work), 
£123 13s. 6d. The tender of Messrs. Matthew & Yates, which 
provides for an electric fan to deliver 3,000 cubic feet per minute and 
for the work to be carried out so as to stand the testa of the electric 
lighting and insurance companies, has been accepted. 


Southsea.— For the electric lighting of St. Jade’s Church 
a vestry meeting has accepted the tender of Mr. S. Grossmith, of 
Portsea, for E217; three London firms also competed. Z 


NOTES. 


aa 


Automobile Vehicles.—Z'Eclairage Electrique. states 
that the cost per kilometre of electrical vehicles at the time 
trials in Paris was about 0°05 franc, on the basis 
of a charge of 0'80 franc per kw.-hour, at which 
price it is sold in the section of the Place Clichy. Each 
vehicle, in fact, expended current to the extent of 24 to 34 
francs worth on the ronte of 60 kilometres, the current con- 
sumed varying from 9°78 kw.-hours up to nearly 14 kw. 
hours in different vehicles. Petroleum vehicles cost very 
much more. The minimum consumption of | by the 
Peugeot vehicle was 13 litres per day. Petrol cannot be 
bought for less than 0'6 franc per litre. Thus the journey 
cost would be 7:8 francs, ely 78 pence for 39 miles, 
being practically 2d. per mile—an amount heavy enough for 
two persons, being equal to a third-class railway fare. The 
expense in repairs, &c., of the electric accumulators has 
been given as 8 francs per day per vehicle. Added to 
the cost of the energy, this implies a cost of about 6 
francs, as against 7°8 for petrol—not a wide difference, 
after all, but sufficient to show the success of electric 
vehicles in city work, and establishing this form of energy as 
cheaper than others. 


Errata.—Mr. J. E. Stewart, borough electrical engineer 
at Derby, whose paper on “ Electric Traction ” appeared in 
our last issue, writes to correct one or two errors in the 
figures. In the column headed ‘Charge per unita tramway 
section,” the figures were given as 1°983 and 2°243, whereas 
they should read 1488 and 1:748 respectively. 
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ing the armature to the ‘off’ position. On closing the 
main circuit, the shunt winding of the motor, which is con- 
nected to the ‘central spindle through the winding of the 
tic catch, is thrown into circuit, and the catch then 

the main blade in the on position. At the same time 

the clutch’ radi | meer ns leaving the 
armature blade:free:to be further rotated till it comes over 
the resistance] contacts and? gradually throws the armature 


into circuit. By this Senge it is impossible to switch 
on the armature unless the shunt circuit is closed, other- 
wise the main blade simply flies off before the armature can 
be thrown in. In the same way, should the supply be in any 
way discontinued, the main lade flies off, and the circuit 
thus broken cannot again be closed without first turning the 
armature blade to the ‘ off’ position. In case of overload, a 
differential winding on the magnet coil releases the main 
blade, and so opens the circuit. For switching off purposes, 
a spring contact, connected with the winding of the magnet 
coil, is fitted, which makes contact with the armature blade 
when the latter is travelled in the ‘off’ direction only, the 
result being the short circuiting of the coil, and the conse- 
quent quick break of the main blade before the armature 
blade leaves the last contact. It will be seen from the above 
remarks that the switch serves the purpose of (1) a starting 
switch, (2) a regulating switch (the armature blade bein 
free to stand on any of its contacts except the last), and (3 
an automatic safety cut-off switch. The illustration shows 
the switch only, but it is usually mounted in a case along 
with its starting or regulating resistances.” 


Personal.— Mr. J. W. Boucher, A.I.E.E., district super- 
intendent, Edison. and Swan Company, Dublin, has been 
elected hon. auditor of the Architectural Association of lre- 
land, session 1898-99. 


The International Electrical Exhibition at Como.— 

V loda " prongs in a ANE manner the centenary of the 
iscovery of the galvanic „it is proposed to inaugurate 
in 1899 at Como, the birth d of Volta. an International 
Electrical Exhibition, and to hold a Congress of Electricians. 
The International Exhibition will illustrate the history of 
electricity during the last century, and the Congress of Elec- 
tricians will deal with the more recent progress, and the 
numerous applications of electricity. Moreover, an exhibi- 


tion relating to the silk industry, which flourishes at Como, 


will show the applications of electrical energy to the machines 
employed in this industry. Scientific and industrial celebri- 
ties of all nations will go to pay ho to Volta, whose 
name stands out in the annals of italy and of science. The 
Exhibition will be divided into two sections:—(a) Inter- 
national Electrical Exhibition. (6) National exbibition 
relating to the silk industry. International exhibition of 
machines, ap and processes connected with this in- 
dustry. The Exhibition will open on May 15th, and remain 
open till October 15th, 1899. The Executive Committee, 
however, reserve to themselves the right to postpone the 
inauguration, or to extend the duration of the Exhibition. 
The programme for the electrical section is as follows :— 


Crass or HONOUR. 

Volta’s discovery, illustrated by his apparatus—bibliography, auto- 

graphs, portraits, medals, objects of personal interest. i 
| Crass I. 

A century's history of electricity Documents, publications, manu- 
scripts, designs. Plans of machines and electrical installations, 
transmissions of electrical energy. 

Crass II. 
Instructive—Models, apparatus, and instruments for teaching 


electricity, ap us and instruments for the measurement, the con- 
trol, and the distribution of electric currents, electric meteorology. 
Crass III. 
Batteries and accumulators. 
| Crass IV. 

Steam boilers and engines, hydraulic, gas, petroleum, and air 
engines, transmissions and accessories for installations for the pro- 
duction of electric currents. 

Crass V. 

are and continuous current dynamos, transformers, electro- 

motors and their application to machinery. i 
Crass VI. 
Overhead, und, and submarine electric cables and their 


accessories, insulators and safety apparatus, means of providin 
against personal risk. di 
i Crass VII. 


Electric lighting—Arc ep incandescence lamps, supplementary 
apparatus, portable lamps with accumulators, supports for lamps, 
reflectors, projecting apparatus, search lights. 


Crass VIII. h 4 
Application of electricity to traction and to screw propellers. 
^^ Onass IX. 
Ppi erate o oi egit d ipie 
Crass X. ! z 
 Electro-metallurgy, applications of electricity to chemical and 
extractive industries, thermic applications, applications of electricity 


to mines and military apparatus. 
Crass XI. 
Electro-therapeutics. 
Crass XII. 
Various applications. 


New Carbon for Arc Lamps.—Strauss, says a French 
exchange, has patented, in Russia, a new kind of carbon for 
arc lamps; it is formed of 90 per cent. of very pure carbon 
and 10 per cent. of carburet of silicium reduced to very fine 
powder and ps Dor ess with pitch. Carburet of silicium 
contains no volatile element, it resists oxidation more than 
the other substances ; but it is not a conductor, therefore it 
has to ba combined with carbon. The inventor claims that 
he obtains in this manner a saving in current of 25 per cent., 
and alight of a richer tint and greater intensity than that 
of ordi arc lamps. Itz duration is 360 hours, and it is 
hoped that this will be increased to 1,000 hours. There are 
not as yet any official resulta to confirm these claims. 


— — ee mae m 


The motion was then withdrawn, 
place. 
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The Corporation and the City Company.—Anything 
in regard Vae City of London Electric Lighting Company 
is of particular interest at the moment, therefore the dis- 
cussion which took place at the Court of Oommon Conncil 
last week on the purchase question is worth reproducing from 
the City Press :— 


Mr. Brooke-Hitching moved the following resolution standing on 
the agenda in his name :—“ That it be referred to the Streets Com- 
mittee to consider and report as to the desirability of approaching 
the City of London Electric Light Company, Limited, with a view 
to the acquisition by purchase of so much of that company's under- 
taking and plant as is situated within the City, together with the 
were. electric light generating station in Southwark.” Mr. 
Brooke-Hitching pointed out that the City was not the only local 
authority which had handed over its rights to a public company, but 
that Li Birmingham, and Sheffield had rectified their mistake 
by ga Bill in Parliament, giving them the power to pur- 
chase the undertaking. Leeds was now promoting a similar measure. 
His idea was that the committee should be empowered to make 
inquiries with a view to 5 the company, which, be thought, 
could be acquired at Stock Exchange value. Money could be 
borrowed at 21 per cent., and the Corporation, without taking into 
account increased profits, would be able to pay the interest on 
the money so borrowed, put aside £10,000 for depreciation, and pay 
the £11,000 now charged for the public lighting, while the balance 
of several thousands could be devoted to the relief of the rates.— 
Mr. Turner, in seconding the motion, raid the late Commission of 
Sewers, unfortunately, parted with its rights, and in his endeavour 
to place the ration in a better position, Mr. Brooke-Hitching 

the full sympathy of the members of the committee. It 
was possible that the committee might induoe the Electric Lighting 
Company to treat the Corporation with a little kindness in the 
matter —Mr. Wood, in supporting the motion, declared that the late 
Commission of Sewers did their best in the interests of the citizens. 
Mr. MacCarthy agreed that the late Commission made as good a con- 
tract with the ccmpany as was possible at the time.—Mr. Lile 


took place in that Court. The 
he declared, had been “bamboozled” and led away by un- 
holy influences in its own body. It has been suggested 


also to bog the water?" He meant the watering” of the shares. 
They knew how much money some people in the City made ont of 
the transfer to the company. He did not wish to mention names, 
although he was not afraid to, as ata meeting of the late Commission 
of Bewers be did mention several names, including that of the then 


. Morton, referring to the 
opinion which bad been given by the law officers of the Corporation 
on the subject of competition in the City, declined to accept that 


P ting from that 
the publio lighting.—The City Solicitor said he hoped a decision 
of the ly action between the Corporation and the company on 
various points at issue would soon be arrived at. At any rate an 
would ar to obtain a hearing before the long vacation. 


vari 
the publio and the private lighting, they differed as to the 
termination. With regard to the privatelighting, the term 
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the settlement of the 
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years from the date of the XI. 
giving Mr. Brooke-Hitching every credit for his intentions, suggested 
that he should withdraw his motion, especially as a powerful electric 


hting company would shortly agitate for a provisional- 
oer Mr. Kimbell 


having expressed a hope that the 
uestion would be at once referred to the committee, Mr. 
È to purchase the company, 


in an lighting compahy, said the late Commission of Bewers 


- the electric lighting should be referred to the Streets Committee for 
tion Mr. seconded 


ounsidera report.— the amendment.— 
Mr. Brooke-Hitching said he Waa prepared to acoept the amendment. 
and the 


amendment adopted in its 


Repeal the Conciliation Act.—We have received a 
letter from Mr. W. S. Shaxby, of the Liberty and Property 
Defence League, urging that the above Act be repealed. 
Mr. aT that the President of the Board of Trade is 
constantly being urged to exercise the powers conferred upon 
him by the Conciliation Act of 1896. Bat it is pointed out 
that the Act confers no power upon him, and actually by 
repealing pre-existing Acts which did provide for certain 
compnisory action took away power. The Act of 1896 is 
simply permissive, and by it the Board of Trade is allowed 
to advance conciliation in labour disputes; to, in fact, offer 
its goodwill to act between belligerents much as a neutral 
nation may offer but not compel its good services in national 
disputes. Where Mr. Ritchie did avail himself of his per- 
mit, he only succeeded in intensifying the evils he sought to 
ameliorate. Mr. Shaxby would relieve the Board of e 
and restore faith in voluntary effort, and he calls on Mr. 
Ritchie to confess the failure of his experimental legislation, 
and bring in a Bill to repeal the Act of 1896. The Bill, 
he says, would pass. Certainly in the lits strike the action 
of the Board of Trade did not seem to be very happy in ita 


results. or was it that the temper of the belligerents rendered 


any effort futile ? 


The New Iustallations of the French General 
Omnibus Company.—Two new stations are about to be 
ertablished by this company, one at Billanoourt the other 
at Vincennes, for working various tramway lines by mecha- 
nical traction ; it is hoped that these stations will be in 
working order before the opening of the Exhibition of 1900. 
The Billancourt station is, we read, in the supplement to 
L'Eclairoge Electrique, of 5,000 H. P., and will be used 
for the compression of air under a pressure of 80 atmos- 
pheres for traction on a certain number of lines in the 
western part of Paris. The steam engines will be supplied 
by the firm of Dagardin, of Lille, the boilers by Ba 
and Wilcox, the compressors by F. Farcot. The Vinoennes 
station of 8,000 to 4,000 H.P, will supp continuous 
current at a pressure of 500 to 600 volts. It will supply, 
in the first instance, the two lines known as Cours 
Vinoennece-le-Louvre and Vincennes-le- Louvre, which, as 
our oontemporary has already announced (supplement for 
March 12tb, Vol. XIV., p. 75), are to be run by accumu- 
lator cara. The Société Alsacienne will fit up the station 
and supply the cars for the Cours de Vincennes line, the 
Tudor Company will supply the accumulators for the first 
line, and the Blot Company for the second. Moreover, 
according to a-recent article by one of the directors of this 
company, published in the Street Railway Journal, the 
General Omnibus Company will also undertake some trials 
on a considerable scale, of a steam system, known as 
the Purrey system. As we see, mechanical traction is 
likely to receive a considerable impetus on the lines 
of the General Omnibus oropan, where already we 
find the Rowan and the Serpollet steam systems, 
and the Mékarsky oom air system. With the 
Purrey and the accumulator methods above mentioned, 
there will be altogether five systems that will have 


. vi 


been tried by this company. They have yet to try the 


Lamm and Francq scheme, the Popp and Conti compressed 
air system, the liquid carbonic acid method, and lastly, the 
overhead trolley, conduit, and surface contact electrical 
systems. If, as is probable, the General Omnibus Company 
decide to publish, after these experimenta, the comparative 
results of these various systems of traction, they will render 
a signal service to municipalities, traction companies, and 
industries. We cannot, therefore, too persistently urge them 
to persevere in their purpose, and to put it into execution as 
soon as possible. - 


Scholarship.—The Sir John Pender Memorial Scholar- 
ship, value £40, has just been awarded to Mr. John 8. 
Nicholson, who was the best student during the past session in 
Prof. Jamieson’s electrical engineering day classes. The 
competition is confined to the Glasgow and Weat of Scotland 
Technical College diploma students in electrical engineering, 
and the successful candidate must thereafter go forward for 
the B.Sc. degree examinations in engineering science at 
Glasgow University. 
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Electrical Affairs in Japan.—It is not easy to find out 
ion of Japan in regard to electrical develop- 
smattering of news comes to band from various 
varied intervals. Some additional weight may, 


: 
: 


n 


Prof. I. Fujioka, who is described by the Financial 
& leading authority in Japan on electrical subjecta. 
t lecture the professor stated that the telegraphio 
pan, which is oontrolled by the Government, 
„000 miles of landlines and 888 of submarine 
es the cable to Formosa, some 800 miles long. 
of messages sent in a year exceeds 22,250,000, 
traffic with foreign countries reaches - 150,000 
es. The telephone is steadily growing in favour. 
exchange was opened in 1890, and in 1896 there 
iles of lines and 8,232 subscribere. Nearly all 
cities and towns are lighted by electricity, and in 
alone there are more than 50,000 lights. The con- 
of electric street railways has not kept pace with 
the development in other branches of electrical industry. 
In Tokio, which has a po 
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Steam Pipe Explosions.—Nos. 1,088, 1,085 and 1,086 
reports of the Board of Trade on boiler explosions, recently 
issued, have reference to the failures of copper steam pipes. 
In one case a brazed seam gave way and the pipe flared open 
for a of 574 inches to a width of 84 inches, or nearly 
double the bore of the pipe. The Board of Trade surveyors 
think the defect wes original. Lloyds think it due to 
deterioration. We think that, bowever caused, it only 
serves to accentuate the danger of brazed copper pipes. The 


was an ordinary copper pipe failure, failure occurring at one 

s dai A the need dal provision z 
expansion, other means of providing net struotura 
movements and disturbances by well designed and properly 
constructed expansjon joints. 


than are possessed at present, and also for 
the purpose of familiarising the railway staff with the use of 
5 The generating plant will be of such a size as to 
be capable of being used as a unit of the permanent power 
plant which it is possible may be eventually installed. 


Wireless Telegraphy. — Quite recently the Italian 
Ambassador, with three members of the Embassy staff, 
visited the Iale of Wight for the purpose of nally seeing 
Marconi's system. Exoellenoy expressed himself as very 
highly pleased with his visit, and the sucoess to which wire- 
less telegraphy had been brought. He sent, amongst other 
mesages, & long telegram wirelessly to Bournemouth for 
transmission to the first Aide-de-Camp of the King of Italy. 
As this message, between 40 and 50 word», was all in Italian, 
it may be taken as a code communication, Italian not being 
understood by Mr. Marconi’s assistants at either end. 


Fire.—A fire broke ont on Monday night at the South 

Manohester Square, generating station of the Metrc- 

politan Electric Supply Company, which resulted, we under- 
stand, in its complete destruction. 


attach to the statementa recently made in New 


July 9th, some of the members 


Theory of Aecumulators.— In a recent paper by Fritz 
Foerster in the Zeit. Elektrochem, vide Vol. 3, page 525, the 
author discusses the rival theories of the action taking place 
in a lead acoumulator, supported on the one hand by Le 
Blanc, on the other by Liebenoff and Lob. Aocording to 
Le Blanc the lead peroxide passes into solution, during the 
discharge, in the form of hydroxylions and quadrivalent lead 
ions, the latter then give up half their charge to the anode 
and are converted into bivalent lead ions, Dyring the 
charging, salts of quadcivalent lead are formed at the anode 
which are hydrolysed, depositing lead peroxide. ‘According 
to Lieb»noff, solutions of lead salta contain some Pb O, ions, 
which simply lose their charge at the anode, being con- 
verted into lead peroxide, the reverse change ocourring 
during discharge. The author supporte Le Blano’s view on 
the grounds that quadrivalent lead ions really are formed at 
the anode when lead galta are electrolysed (the ealt (NH,) 
PbC1, may ba prepared bv the electrolysed of a solution of 
PbC1, and NH, at 0°). Further, according to the theory, 
the process of discharge is not a complete reversal of the 
charge, which explains the fact that the. whole of the 
electrical energy used in charging cannot be recovered, aud 
finally reactions in which an ion loses part of its charges are 
very numerous; a summary of such reactions is given. On 
the other band, if Liebenoff's theory is accepted we should 
expect solutions of zinc oxide in alkalis to deposit peroxides 
in the same way as a solution of lead oxide. This difficulty 
is avoided by assuming the formation of quadrivalent lead 
ions, because neither zino nor copper is capable of forming 
ions of bigher valency than two. 


Presentation.—On Friday evening last the employés of 
the Scottish House-to-House Electricity Company met 
with a few friends at the works in Coatbridge, and presented 
Mr. G. C. Laird, the resident engineer, with a set of mathe- 
matical instruments in a Russia leather case, suitably 
inecribed, on the occasion of his leaving Coatbridge to take 
up the position of chief assistant to the burgh electrical 


engineer at Paisley. 


Marriage.—Mr. ©. J. Sutherland, one of the electrical 
engineers and joint managers at the Hanley Corporation 
electricity works, was married on 21st ult. to Mand, 


‘daughter of William Birbeck, of Ea:t View, Hanley. The 


works’ staff presented Mr. Sutherland with a handsome 
marble clock, and his fellow borough officials gave a case of 
silver dessert knives and forks. p i 


The Institution of Junior Engineers,—On Saturday, 

wil go for an exoursion 
down the river by P.S. Alezandra, leaving Westminster Pier 
at 2.15 p.m. | ' 


Obituary.—It is with regret that we hear of the death of 
Colonel Raynsford Jackson, at the advanced age of 89 years. 
Some of our readers will remember Col. Jackson as a former 
chairman of the National Telephone Company. At the time 
of the great cotton riots in 1878, Col. Jackson was chairman 
of the Masters Association. He was the oldest county 
magistrate for Blackburn. | | 


Fatalities—On 22nd ult, at the Islington OCoroner's 
Court, an inquest was held concerning the death of Marks 
Steinhaus, 28, an electrical fitter who had been specially 
engaged in Berlin by the company which runs the Aler- 
andra Electric Railway. Deceased 


pole erected at the spot, and fell 
senseless. A verdict of “ Accidental Death” was returned. 
At the Park Collieries, Ashton, Wigan, on 24th ult., a 
mining student, named J. T. Alker, received a fatal shock 
from some of the electrical work in the cabin. Deceased 
had his hand on the handle of a switch and three fingers on 
the brass work of the switchboard. The jury returned a 


verdict of Accidental Death,” and ee that “the 
switchboard should be cased off and the handles m- de 


longer.” 
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NEW COMPANIES REGISTERED. 


The Carluke Gas Company, Limited (3,915).—This 
company was registered at Edinburgh on June 21st, 1898, with a 
capital of £10,000, divided into 10,000 shares of £1 each, to carry on 
the business of a works company in all its branches, ly 
in Carlake, Lanarkshire, also the business of an electric light com- 
pany. The subscribers (with one share each) are:—A. Pillans, 

view, Carluke, Lanarkshire, merchant; J. Purdie, High Street, 
Carluke, Lanarkshire, match maker; J. Hislop, Market Place, Oar- 
luke, Lanarkshire, ironmonger; J. Gibson, Union Street, Oarluke, 


Lanarkshire, tile manufacturer; W. Cassels, Cloudland Vista, Carluke, 
kshire, 


Lanarkshire, portioner; J. Wilson, Brookville, Carluke, Lanar 

clerk ; J. Freser, High Street, Carluke, Lanarkshire, baker. Tae first 
directors sball be A. Pillans, J. Hislop, J. Freser, W. 

T . J. Purdie. Registered by Oswald and Son, agents, 


Clarke, Steavensen & Co., Limited (57,821).— 
Registered June 17th, with espital £8,000 in £1 shares, to adopt an 
agreement with T. B. A. Clarke and G. F. Steavenson, and to carry on 
the business of electricians, mechanical, civil, and mining engineers, 
and manufacturers of and workers in electricity, motive power, and 
light. The subscribers (with one share each) are:—Mrs. J. L. 
Steavenson, Warren, Chapeltown, near Sheffield; G. F. Steavenson, 
Warren, Chapeltown, near Sheffield, electrical engineer; T. B. A. 
Clarke, Tankersley, near Barnsley, electrical engineer; H. E. Malty, 
Li Oolliery, Tankersley, near Barnsley, engineer; O. Foster, 
Lidgett Oolliery, Tankersley, near Barnsley, engineer; W. W. Clarke, 
Bellground Colliery, Tankersley, near Barnsley, engineer; J. Clayton, 
Tankersley, near Barnsley, secretary. Registered without articles of 
association by Waterlow & Sons, Limited, London Wall, E.C. 


Page & Miles, Limited (57,828).— Registered June 
18th, with capital £12 000 in £5 shares (800 £6 per cent. cumulative 
preference) to adopt an agreement with E. J. Page and H. J. Miles 
for the acquisition of the business of Page & Miles," and to carry 
on the business of electricians, electrica] and mechanical engineers, 
machinists, fitters, founders, gas fitters, wire drawers, tube makers, 
metallurgists, &c. The subscribers (with one share each) are:— 
E. J. Page, 79, Weston Road, Hove, electrician; H. J. Miles, 60, 
Road, Hove, electrician; J. W. Penfold, 21, Preston Park 
Avenue, Brighton, gentleman; H. Nye, 15, Prince Albert Street, 
Brighton, solicitor; F. Miles, 83, Upper North Street, Brighton, 
butcher ; W. Miles, 77, Upper North Street, Brighton, tobacconist ; 
N. T. Baker, 28, Richmond Place, Brighton, electrician. The num- 
ber of directors is to be three; the first are the first three subscribers; 
qualification, £50; remuneration as fixed by the company. Regis- 
tered office, 60, Weston Road, Brighton. l 


Merthyr Electric Traction and Lighting Company, 
Limited (57,908).—This company was registered on June 23rd, with 
a capital of £1,000 in £5 shares, to carry on the business of electrical 
engineers and contractors, electricians, suppliers of electricity, and 
electrical apparus manufacturers. The subscribers (with one share 
each) are :—E. Garcke, director, G. Stevens, secretary, O. H. Dade, 
assistant secretary, J. V. Kitchener, superintendent, H. S. Hodgson, 
clerk, O. Walmsley, accountant, and B. Sellon, civil engineer, of 
Donington House, Norfolk Street, W.C. The number of the direc- 
tors is not to be less than three nor more tban five; the subscribers 
are to appoint Bis first ; i rusa ger y, n : ig er as the 
company may e. Registered office, ington House, Norfolk 
Street, Strand, W.O. m 


W. E. , 17, Olephane Road, Canon N., electrical 
engineer; G. J. Somerville, 85, herd’s Bush Road, W., electrical 
en : J. B. e bam urch Road, S. W., civil engineer; 
E. Garcke, Donington Honse, Norfolk Street, W. O., electrical con- 
tractor; B. Morse, 4, Fenchurch Avenue, E. C., solicitor; H. 8. 
odgson, Donington House, Norfolk W. C., secretary. 
applies Registered office, 78, Cheapside, E. O. 
A. Hirst & Son, Limited (57,889).—This company was 
5 on June 22nd, with a capital of £5,000 in £10 s (100 
cent. cumulative preference, to acquire, take over, and carry 
on business of electricians, electrical and mechanical engineers, 
suppliers of electricity, and electrical V aie manufacturers, 
ed on by Arthur and Henry Hirst, at Dewsbury, as A. Hirst 
and Son.” The subscribers (with one share each) are :—A. Hirst, 18, 
Warwick Road, Dewsbury, electrical engineer; Mrs. H. Hirst, 18, 
Warwick 5 H. Hirst, 3, North Street, Dewsbury, 
Pari ial 5 Miss cA 5 18, Warwick Sora. m : 
Upper Oross t, Dewsbury, electrical engineer; J. 
Smit, Huren Street, Dewsbury, dyer; Mrs. A. Hirat, 3, North 
Street, Dewsbury. The number of directors is not to be less than 
three nor more than five; the first are Arthur Hirst, Henry Hirst, 
and Benjamin Bullock ; qualification, £100; remuneration, £300 per 
8 divisible. Registered office, Victoria Mills, Victoria Road, 
webury, 


104, Church Road, Croydon, gentleman; D. 


Campbell's Patents, Limited (57,980).—This company 


. was registered on June 25th, with a capital cf £15,000 in £1 shares, 


to adopt an agreement with Charles M. Campbell, of Columbia, 
U. S. A., and to carry on the business of kinetoscope and photographic 
i chanical, and 


apparatus manufacturers, electricians, electrical, me 
metallurgical engineers, iron, brass, and metal founders, battery ' 


makers, smiths, &c. The first subecribers (with one share each) 
are;—W. T. Smedley, 18, Great Windmill Street, W. O., chartered 
accountant; J. W. Campbell, Cambridge, Ohio, U.S. A., lawyer; W. 
Bartram, 19, Carlyle Mansions, Chelsea, clerk; J. J. Pattman, 10, 


. High Road, Stamford Hill, N., accountant ; E. B. Russell, 23, Oxford 


Road, N., cashier; E. Esdaile, 61, Sistova Road, Balham, B. W., 
- G. Bhouls, 51, Shaftesbury Road, Ravenscourt Park, W., 
clerk.. The number of the directors is not to be less than two nor 


. more than seven; the subscribers are to appoint the first; qualifica- 


tion, 100 shares ; remuneration, £200 per annum, divisible. 


H. G. Ellis & Co., Limited (57,985).—This company 
was registered on June 25th, with a capital of £15,000 in £1 shares 
(10,000 preference), to adopt an agreement with H. G. Eillis, and to 
carry on the business of electricians, electrical and mechanical 
engineers, suppliers of electricity, and electrical apperatus manufac- 
turers. The first subscribers (with one share each) are:— E. P. 
Gascoigne, 8, Catherine Street, Croydon, gentleman; E. B. Preston, 
Hawes, 26, Percy Road, 
Shepherd's Bush, cleik; H. B. Steck, 175, Manor Place, Kennington, 
S.E, clerk; J. H. Lewis, Lleban Lodge, Norfolk Road, N.W., 


qualification, £200; remuneration, £50 each per 1 L 
for the obairman. Henry G. Ellis is the managing director, with 


4250 per annum and a percentage of the profits. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


West India and Panama Telegraph Company, 
Limited (11,116).—This company's return was filed on June 8 e 
capital is £2,445,630 in 200,000 ordinary, 34,563 first preference, and 
10,000 second preference shares of £10 each. 83,321 ordinary, 34,563 
first preference, and 4,669 second preference have been taken up, £10 


per share has been called, and £1,275,530 received. 


House-to-House Electric Light Supply Company, 
Limited (25,913).—This company's return was filed on June 13th. 
The capital is £199,500 in 27,900 ordinary, and 12,009 preference 
shares of £5 each. 19,661 ordinary and 10,000 preference have been 
taken up. £5 per share has been called on 14,661 ‘and 10,000 pre- 
ference shares, and 5s. per share has been called on 4,000 

and 2,000 preference. £124,805 has been paid, and £28,500 is in 
arrears. 1,000 ordinary shares are considered as paid. 


OITY NOTES. 


Thomas Parker, Limited. 


Tux directors’ report to be presented at the ordinary general meeting 
to be held next 


esday, states that after writing off various depre- 
ciations, the balance standing to the credit of profit and loss account 
is £9,004 3s, 10d. Out of this the directors propose to pay a 
dividend at the rate of 8 per cent. per annum, less icons Meg 
amounting to £5,709 16s. 11d.; to place £2,000 to a reserve fund, 
and to carry forward to ree the balance of £1,204 6s. 11d. 
During the past year the works have been well supplied with orders, 
but it has been impossible to make full use of the increase in the 
fitting shop owing to the non-delivery of machine tools, occasioned 
by the engineers’ strike. Some of these are still undelivered, but are 


and everything points ta a successful trade for the oo 5 
directors have very carefully considered the advisability of borrowing 
on debentures sufficient money to enable them to pay off their 
resont indebtedness to the bankers and give them sufficicnt cash in 
hand for their trade purposes, and for any extension of the works or 
machinery whch may hereafter be considered necessary, and have 
determined to create debentures to the extent of C75, O00, of which 
they propose at once to issue £50,000 worth, and the remainder ag 
circumstances render necessary. The debentures will carry interest 
at £4 per cent. per annum, and will rack pari passu as a fint ch 
on the whole of the property of the company, and will be repaid on 
July 15th, 1908, or on such earlier day as the company may by six 
months’ notice in writing appoint. Interest will be paid half-yearly, 
on January 15th and July 15th in each year, and a proportionate 
pait of the first half-year's interest calculated from the date of pay- 
ment of the instalments will be paid on January 15th, 1899. £20 
per cent. will be payable on application, and ESO per cent. on allot- 


-ment. The directors will, in the first instance, offcr these debentures 


to the shareholders and their friends, and believe, looking at the 
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United River Plate Telephone Company, Limited. 


Tam report of the directors of the United River Plate Telephone 
Company, Limited, for the year ended March 31st last, to be pre- 
ented at the general meeting to be held in London on the 5th inst., 
states that the gross receipts in sterling for the year in the River 
Piate were £67,208, as against £60,325 for the year before, and the 
working expenses in the River Plate £98,780, leaving a profit, after 
the deduction of debenture interest all London charges—less 
transfer fees and interest on investments—of £23,539, to which must 
ugnt forward, and the amount of d taxes 
refunded by the ea: re of Buenos Ayres, estimated roduce 
£6,240—lea le balance of £37,855. Out of sum 

propose to transfer £3,000 to depreciation fund, and 
£10,000 to reserve fund. They recommend that a dividend of 6 per 
cent, free of income-tax (as oom with 5 per cent. last year), be 


the ordinary share capital of the company, and that the | 
i The inorease in the company's? 


upon 

eat of £6,955 be carried forward. 
business from 4,758 subscribers on March 31st, 1893, to 7,238 in 1898, 
has necessitated eg is additions and improvements to plant. The 
mew contral office building is fairly under way, and will, it is 
expected, be ready early in the coming year. To meet these outlays, 
it is intended to issue shortly the remaining 5 per cent. debenture 


Greenwood and Batley, Limited. 


Tae ordinary general meeting of this company was held on Saturday 
lest at 16, Great George Street, Westminster. - Mr. Arthur Greenwood 
presided, and said a year ago he was able to congratulate them on a 
JJV condition of 
the company's business. That improvement 
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customers during the delay which arose. When the 
ued which brought about the strike they had, roughly, 

,000 of orders on their books, of which orders representing only 
£15,000 were cancelled. Of that amount, £9,500 was Government 
work, undertaken while the strike was in progress, on the express 
condition that any of it not executed by the end of the financial year 
was to be cancelled. Of course, they were not yet quite out of the 
wood, but he thought the worst danger of cancellation was passed, 
and ital gari possible was non oeny donato make up for lost time. 
The of the year's working them to pay the 7 per cent. 
cumulative preference divi to write off what they considered a 
resonable sum, in the circumstances, for depreciation (£2,500), and 
forward £3,038. In addition, they had spent on main- 
of buildings and plant over £5,000. After referring to the 
their Russian business, in consequence of which they been 
down the capital expenditure to £257,915, he stated 
w full of work in all departments, and he thought 
forward with considerable confidence to the results 
year’s business. In conclusion, he moved the adop- 
rt, which was seconded by Vice-Admiral Colomb, and 
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Electric and General Investment Company, 
Limited. 


general meeting of this company was held at Win- 
last. Mr. George Herring, who à 
account for the year, which showed a 
£31,946, and, after deductin charges and the 
vidend paid on the ordinary , there remained a 
19, which was to be appropriated in the manner set 
Rm, June 24th). Certain 
fund had been sold, which 
paid on the founders’ shares to £70. 
the British Electric Traction Company, 
ve ait long before it arrived at maturity; he 
fidence that electric traction in this would be 
were about to bring out an issue of deben- 
the British Electric eaga Company, 7 5 they should = 
the pablic at a price would give a percentage. 
15 for the p 5 the issue, for that 
00 


of the report, which 
carried unanimously. 
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Felkestone Electricity Supply Company. 


THE second annual ordinary m of the shareholders of this com- 
pany was held at the Town Hall, ne, on Tuesday, last week. 
Alderman of the company, presided, sup- 


G. Bpurgen, the chairman y» 
the following directors: Mr. F. E. Gri , Mr 

ins, Lieut.-Colonel Penfold, Mr. C. J. Pursey, and Mr. D. Baker, 
with Mr. Frederic Hall MD ELE report of the directors 
stated that the issue of capital in last was very largely over- 
subscribed. Contracts for lighting the Royal Pa Hotel, the 
West Cliff Hotel, and other large establishments bad been secured, in 
rare ig to the contract with the Folkestone Corporation for street 
ighting. 

Ae formally moved that the report be received and 
o 
Lieut.-Oolonel PENroLD seconded, and it was carried unanimously, 
Mr. O. J. Posay, moving the re-election of Alderman Gd. Spurgen 
as a director, said there was an excellent prospect of their works 
being brought to a most successful issue. 
The ution was seconded and carried unanimously. Mr. W. B. 
was re-elected a director. 

. Losom asked when the light would be supplied, and the 
CHAIBMAN replied that according to the terms of the contract the 
work was to be completed by July 1st. Messrs. Edmundson were 
pushing the work along as quickly as they could, but they had been 
considerably hampered by the non-arrival of the ironwork. He could 
assure them, however, that by the date named the light would be 


. available. 


The Monte Video Telephone Company. 


A MEBTING of this company is called for July 6th, when a resolution 
will be submitted, the object of which is to reduce and sub-divide the 
capital, so that it may more accurately represent the company's 
A 
ca ; o give 8 o or eve 
dich they Sow bald, three £l bun e 


share whi cumulative 5 per cent. preference 
shares, non- tial as to capital, and two £1 ordinary shares ; (2) 
To give to the present ordi shareholders, for every share they now 
hold, one £1 o share; and (3) to give to the holders of the 


promissory notes issued in lieu of dividend in 1892, three preference 
neris ie £1 each, and two ordinary shares of £1 each, for every £5 
so , 


The City of London Electric Lighting Company, 
Limited. board has declared the following interim dividends 
for the six months ending June 30th, 1896: On the preference shares, 
at the usual rate of 6 percent. per annum ; on the fully paid ordinary 
shares, Nos. 40,001 to 90,000, at the rate of 5 cent. per annum, 
and at the same rate on tho partly paid ordinary shares, Nos. 90.001 
to 100,000, on the capital paid up thereon, in accordance 
with the the terms of issue. These dividends will be subject to the deduc- 
tion of income-tax, and will be payable on July 22nd, 1898, to those 
Perey ee registered in the books of the company on July 


Edmundsons’ Electricity Corporatien, Limited.— 
The directors have decided to recommend payment of a dividend of 
5 per cent. upon the ordinary shares of company for the year 
ended March 31st last, carrying forward a balance of £1,012 14s. 2d. 
to the next account. 


London Electric Supply Corperation.—The resolu- 
tions passed at a former relating to alteration of the capital 
were confirmed at a meeting held last Friday. Mr. Roger de Qaincó 
Quincey and Mr. R. Stewart Bain have been elected directors, the 
„„ director. Mr. H. O. Carter has been appointed 

Bastern Extension, Australasia and China Tele- 
graph Company, Limited.—The directors have declared an 

terim dividend for the quarter ended March 31st of 2s. 6d. per 


share, tax free. 


‘TRAFFIC RECEIPTS. 


The Bristol Tramways and Carriage E for the 
week ending June Mth, 1898, were 19s. 5 
(Jubilee Koek), 1897, £4,037 18s. 6d.; decrease, 41,198 188. 10d. 

The City and South London Railway Company.—The receipts for the week end- 
ing June 26th, were 4955; week "apr dr 27th, 1897, 41,897; 

£851; receipts for half-year, £26,518 ; corresponding 
period, » £26,645; increase, £197. Miles open 83. 

The Dover e cer Eleotric regi inire receipts for the week 
Pr yan th, 1808, were £169 18s. 3d.; total receipts to June 25th 1898, 

The Dublin Southern District (Electric) Tramways Sempan The receipts for 
week Friday, June 24th, 1898, were £788 15s. 1ld.; correspon 
week last year, BBA 14s. 7d.; decrease, £98 18s. 8d. ; carri 
109,671; corresponding week jas year, 117,681; Lo to date, 12,450 
8s. 6d.; te to date last year, £18,200 Os. lld.; decrease to date, 
£749 12. 60; mileage open, 8 miles. 


The Liverpool Overhead Railway Company The receipts for the week ending 
June 26th, 1898, amounted to £1,474; corresponding week last year, 
£1,716; decrease, £242, (1897 includes Jubilee day.) 


The Western and Brasilian Telegraph Company, Limited.—The receipts for 


the week ending June Mth, after deducting 17 cent. of the 
gross receipts payable to the Lon Platino-Hraeilian "Telegraph Com- 
pany » were £3,815, GP 
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SHARE LIST OF ELECTRICAL COMPANIER.—TELEGRAPH AND TELEPHONE COMPANIES. 


79,900 : | Westminster Electric Supply, Ord., 101 to 80,000 


* Subject to Founder's Shares. 


t Unless othe: wise stated all 


shares are fully paid. 


t 
| Dividends paid in deferred share warrants, 
Dividends marked § are for a year consisting of the latter part of one year and the first part o 


| 


— on Liverpool Stock Exo 


change. 
one being used as capital, 
the next. 


| Stock Clos! | Closing ring e 
Present or Diyidends for o Mod 
Issue. NAME: er the last three years. | began | rip orn | M MAE: 
= zr. EM 3 | 88 
| | 1895. | 1:06. | 1897. Highest. Lowest. 
197, 4001 African Direct Telegraph, 4 xr Me a * | 100 4 ee ivi 10 —104 100 —104  ; .. ID 
,000 | Amazon Telegraph, shares à „ det AOS ei. ll | A E ont 6 — 7 | ZL ^ 
125,000 Do. do. 5 96 Debs. Red. TES eee v 100 | 93 — 00 i eee eon 
923,960}; Anglo-American Telegraph ,.. " E 22 9² £2. 185 TE — 67 64 — 67 659 .. 
8,088,090! Do. do. 6 Y, Pref. Stock £4 18. £5 68 6 114 —117 (161—117 1121 | 1169: 
3,088,000 Do. do. Deferred... Stock „ , | 168 | 164— 17 17 | 10i 
180,000 Brazilian Submarine Telegraph 10 7 7 % 7 [4 | 1 16 181— 16e 
75,0001 Do. do. 6 €, Debs. 2nd series, 1 1906 100 6 . .. 112 —116 112 —116 ^... ; .- 
44,000 | Chili Telephone, Nos. 1 to 44,000  ... 5 4 4 les 81 2$— 3} PE 
10,000,0008. Commercial Cable... „ {$100 | 7% .8%'8% 180 —100 180—100xd | ... ' «i 
918, ath do. Sterling 500 year 4 % Deb. Stock Red. Stock, ... | ou . 105 —107 104 —106xd | 1064 105 
Saas NE . Construction and . | 5 | l 2 | | ? en | es 
16,000 | Cubs Telegraph .. 5 | 8 7 7 L 
6,000 Do. 0 J Pref. sl 10 10 10 o% 1 il 14j— 1558 
12,981 | Direct Spanish Telegraph | 20 5 4 4 4 4 — 5 4 — 5 * 
Do. do. Cum. Pref. .. 5 10 9 10 % 10 10 — 11 10 — 11 103 |... 
$000. Do. do. M Debs., Nos. 1 to 8,000 .. 50 44% | 44% | 44% 103 —106% 108 —106% | . <e 
60, 710% Direct United States Cable 20 22 239 1 11 1 11 11 103 
120,000 | Direct West India Cable, 44 95 Reg. Deb. . 100 e .. | 101—104 101 —104 103 | Im 
400,000 | Eastern Telegraph, Nos. 1 to 400,000 10 6435 63 .. 174— M3 172— 177 | 1715 171 
70,000 Do. 6 % Cum. Pref. 108 8 .. | I8§— 194 | 184— 194 au 
89,900 Do. 5 Y Debs., repayable August, 1899... | 100 5 5 T 10¹ —104 101 —104 | 103 onee 
1,902, 6151 Do. 4 J Mort. Deb. Stock Red. Stock 4 4 .. 123 —127 123 —127 124 1234 
250,000 mnm 3a „ E China Telegraph 10 7 7 7 96 174— 18 171— 18 178 171 
o us. Gov. Sub.) Deb., 1900, red. ann. ! 
25,2001 drgs., reg. 11,049, 3, 576—4,326 100 | 5 % 595595 100 —104 100 —104 1011 
100, 500 Do. do. Bearer, 1,050— 8,075, 4,827—6, 100 5 6 $ 5 Y 101 —104 101 —104 
820, 0007 22 4 d Nux NT "m . . Stock 4 4 4 124 —128 10 —127 
astern and Sout rican Telegray h, 596 Mort. Deb., 1 = | 
$5,100! 1900 red. ann. drgs., Reg. ed to 2,348 y VVV E SOA. 10075194 s 
48,500l| Do. Es do. to bearer, 2, 944 to 5,500 | 100 5 5 | .. 101 —104 101 —104 
800,000]; : Do. 96 Mort. Debs., Nos. 1 to 3, 000, red. 1900 100 4 4 *. 101 —104 101 —104 
200,0001, Do. che eg, Mt. Debs. ean Sub. ) 1- 1—8,000 | 26 4 4 . 104 —107 104 —107% — 
180,227 | Globe Telegraph s and Trust | 10 | 44% | 44% | 44 | 114— 12 | 114— 12 iiy 116 
180,042 Do. 6 % Pref. » 10 | 6 6 6 1 171 | 164— 17 166 
150,000 Great Northern pA of Copenhagen... .| 10 10 & 10 % 10 & | 294— 804 | 201— 30h | 204 
160,000! tee” and firma Call ae 5% Debs. .. 100 5 F 5 F 5 & 100 —108 100 —108 102 
ax and Bermuda Cable, lat. Mort. Debs., | | " 
97,000 within os. 1 to l ,200, Red. 100 eee eae eee 99 —104 100 105 104 
17, 000 | Indo-European Telegraph i 25 !10 10 10 95 50 — 68 50 — 58 61 see 
100, 0007] London Platino-Brazilian Telegraph, 6 % Debs. 100 | 6 6 6 108 —111 108 —111 ET ID 
28,000 | Montevideo Telephone, 6 95 Pref., Nos. 1 to 28,000 5 4 4 4 21— 23 oes (e 
484,597 | National Telephone, 1 to 484,507 !;!L;!;! ! 5 | 5% | 54% 6 — 68— 5H| 54 
15,000 Do. 6 Cum. lat Pref. 10 | 6 6 6 15 — 17 15 — 17 is "UE 
15,000 Do. | : Cum. 2nd Pref. ... 1016 6 6 15 — 17 | 18 — 17 16 154 
250,000 Do Non-cum. 8rd Pref., 1 to 250,000 | 5 5 6 5 58— 58 53— | 5 58 
1,829,4711 Deb. Stock Red. ^ Stock: 3$ 34 34 | 101—106 100—106xd | ... des 
171,504 | Oriental ‘Telephone P| lec., Nos. 1 to 171,604, fully paid 1/8415 5 i— j— | £ 
100,0001| Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 4 4 4% 105 —108 105 —108 |... i. 
11,889 | Reuter's ... e 8 5 5 5 8 — 9 8 — 9 
8,381 Submarine Cables Trust ans Cert. ... T . . 1130 —141 136 —141 | ds 
58,000 | United River Plate Telephone ; 5 4 ce d 5 4 — 4 — 44 44 
146,733ʃ Do. do. 5 Debs. Stock 5 e e] e. 004 —107 103 —l06xd | T 
15,600 West African Telegraph, 7,501 to 23,109 | 10'4 | nil | nil 341— 44 | 34— 4 
213,4001 Do. do. 5 % Debs. . 100 5 U 5 5 / 99—102 | 99 —102 
64,269 Western and Brazilian Telegraph  ... d € 15 8 2 84% | 114— 12xd | 114— 12 
83,129 Do. do. do. 5 & Pref. Ord. . 74 5 5 5 71— "$xd| 74— ia 
33,129 : Do. do. do. Def. Ord. | Fi 1 nil $ — 6xd | — ses | aso 
389,521 Do. do. do. 4% Deb. Stock Red. + [Stock we | oues d we 104 10% [108 —106:d 108 | 105 
88,821 West India and Panama Telegraph. 10 $9 1 i i— 1 — 2 e . 
34,563 Do. do. do. 6 8% Cum. lst Pref: . we | 2048 6 6 71 — 8 | 74— 8 7i ve 
4,669 | ‘Do do. ' do. Cum. 2nd Pref... 10 6 66 6 5 — 7 | 5— 7 - . 
80,0001) Do. do. do. x. Dabs. Nos. 1 to 1,800 100 5 9516 5 106 —109 106 —109 
1,163,000$ Western Union of U.S. Telegraph, i lst Mort. Bonds $1000 7 7 7 105 —110 105 —110 
160, 1001| Do. do. Ster. Bonds 100 | 6 | 6 6 100 —105 100 —106 | 
| . | | | 
ELECTRICITY SUPPLY COMPANIES. 
Vu oe m oq ccce pm 
| 
30,00 Charing Cross and Strand Electricity Supply | 5 5 * 6 * | T. * 11 — 12 11 — 12 e^ eee 
20,000 Do. do. do. do. 44 % Cum. Pref. d B runi. 6— 6j 52— 6} G T" 
26,000 Chelsea Electricity Supply, Ord., Nos. 1 to do 277... 5 5 Y 5 Y 6 71 — 8 — 9xd ID 
60,000 | Do. do. do. % Deb. Stock Red.... Stock 44965 | 44965 | 44% 116 —117 118 —115Td ... ur 
50,000 City of London Electric Lighting, Ord. 40,001—90,000 ..., 10 5 65,7 % 10 % |25 — 26 |28 — 27 | 27. 252 
10,000 | Do. Prov. Certs. Nos. 90,001 to 100,000 5 i 10... 17 183 18 — 19 1S8 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 ... | TAE Oh Ch 5 is 15 — 16 | 158, 163 
400,000 Do. 5% Deb. Stock, geri (ias. at £116) ‘all paid 5 B'S 5 127 — 182 125 —180xd | 1294 - 
30,000 County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—80,000 | 10| nsi nil nil ! 12 — 18 121— 184 | 12j 1248, 
10,000 Do. do. do. Nos. 30,001 to 40,000 £4 paid. | 10 PN [d 7 | 6— 7 qu a 
20,000, Do. do. do. 6 95 Pref., 40,001—60,000 | 10 6 6 96,16 95 | 14 — 15 14 — 165 i aw 
17,400 |  Edmundsons Elec. Corp., Ord. Shares 1—17,400 £4 paid | 5 | Y p | 34— a 94— 44 | D e ase 
10,000 , House-to-House Electric Light Supply, Ord., 101 to 10,10 100! 5| .. | .. | 4 8 — 8— 9 | 88 88 
10,000 Do. do. 7% Cum. Pre... | 5 7 J 7 J 77 94— 104 9j— lo | B) 
62,400 „Metropolitan Electric Supply, 101 to 62,500 10 4 % 5 J 6% 14 — 15 14— 15 1578 14g 
220, 000? Do. P PES Mortgage Debenture Stock. 4$ 4405 ; 4h 117 —121 116 —120xd "cas 5 ina 
6,452 Notting Hill Electric K Ending 10 2 4 6 15 — 16 14 — 15 15 148 
31,980 St. James's and Pall Mall Electric Light, Ord.  ... 65 77 TET ‘144 15 — 16 154— 16} 16 154 
20,000 Do. do. 7 J Pref., 20,081 to 40080 | 56.7% 7 7% 9—10 | 9 — 10 zd E 
50,000 Do. do. 4% Deb. Stock Red. Stock .. | .. 4 a =o 105 —108xd . ,.. 
43,841 South London Electricity Supply, Ord., £2 paid. 5 u^ 2 
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SHARE LIST OF ELECTRICAL COMPANIEBS- Continued. 


— re a< u — — — 


Present 


Issue. | NAME. 


— 


30.00 British Electric Traction "NO ER, eee 
10.00 Do. do. 6 % Cum. Pref. 30, 001-40, O00 

| £7 pd. (issued at £2 10s. prem. all pd.) 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000  ... is 


9o. OO Do. do. Non-cum. 6 % Pref., 1 to 90,000 
125.0 , Do. do. 43 96 Perp. Deb. Stock 
50.000 Do. do. 44 e 2nd Deb. Stock Hed. 
18,594 Central London Railway, Ord. Shares des 
129.179 : Do. do. do. £6 paid 
50,254 Do. do Pref. half-shares £1 paid 
67.80 Do. do. Def. do. £5 paid 
GCN City and South London Railway ... is S m 
22,000 | Do. do. Ord. shares, Nos. 1 to 22,500 £2 pd. 
82. S0 4 Crompton & Co., 5 % Ist Mort. Reg. Debs., 1 to 743 of 

ie £100, and 901 to 1,070 of £50 Red. 
99.261 Edison & Swan Utd. El. Lgt., ' A" shares, £3 pd. to 99, 261 

17,139 Do. do. do. ** A" Shares, 01—017,139 
191.023 Do. do. do. 4 % Deb. Stock Red. 
110.000 Electric Construction, 1 to 110,000 ... s i 
16.343 Do. do. 7 Cum. Pref., 1 to 16,343 

111.100 Do. do. 47% Perp. lst Mort. Deb. Stock 
91,196 Elmore's Patent Copper Depositing, 1 to 70,000 ... T 
67.275 Elmore's Wire Manufacturing, 1 to 69,385, issued at 1 pm. 

9.500 Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 
12,500 | Henley’s (W. T.) Telegraph Works, Ord. ... ; 

3.000 Do. do. do. 7% Pref. ... 185 
50,% | Do. do. do. 44 Mort. Deb. Stock... 
500 | India-Rubber, Gutta-Percha and Telegraph Works dus 

360,000 Do. do. do. 4 % Ist Mort. Debs. 
37.900 fLiverpool Overhead Railway, Ord. ... be T , 
10.000 f Do. do. Pref., £10 paid 
37,350 Telegraph Construction and Maintenance T oie 

150.000 Do. do do. 5 % Bonds, red. 1899 


540.0001 | Waterloo and City Railway, Ord. Stock  ... : 
t Quctations on Liverpool Stock Exchange. 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


n TA 


E —— — — 


Stock Business d 
A or Dividends for e 3 Goring week” 
T the last three years. | June And. June 29th. jo D. ii: 
1805. | 1896. 1897. Higheet. Lowest. 
M xe 16 — 164 17 — 17} 178 | 164 
10 5 ... 104— 11 104— 11 10130 10j 
3 21% nil | nil | 13— 2 1g— 2 T - 
2 3 % nil 4 % 241— 29 | 2— 2 232 
Stock! ... . 110 —114 1110 —114 1133 
Stock  ... " 101 —104 | 99 —102 xd is 
10 ... » 91— 10} | 9j— 10jxd| 103 10 
10 .. A 51— 61 51— 6d 63 
eo 11— 1} 1j— ljsd .. 
TM, MS " 4j— 43 | 4j— dAjsd .. i 
Stock 178 % 178, 14%) 68 — 71 68 — 71 70 69 
| 10 ... Pe 11— 2] lj— 2} is M" 
} —-——— ee 88 — 93 189 — 94 | .. 
l 
5 5 P 54395... | 24— 27 21— 24 | 24 | .. 
5 i 5 O0 537% TE | 4 = 5 4 = 5 "P ee 
.. | 100 FR 103 —105 |101 —103 xd}... , . 
2 5 6 e | 24— 21 |! 21— ag 213 23 
2| 795 7 7 " | 34— 39 3à— 36 33 
Stock 858 . . 106 —108 106 —108 uus us 
2 eom "d | - i a i = " 
xs 1 n rena Ll — aoe i eee 
10 | 10195! 7 7 7% 9 — 11 8 — lO xd .. | .. 
10! 8 %| 10 12 8 214— 224 213— 224 | 22 25 
10 7%, 7 95, 7% 18)— 19% 183— 19h i moo 
Stock 4% 43% 4475110 —115 110 —11 .. ' .. 
10 10 „% 10 % 10 % 21 — 22 213— 223 22 213 
100, .. : .. | .. 102 —106 102—106 104 
| 10, 219 23% yd 10g— 101  10,4— 10 ide sas 
10 5% 5% 5 & 151— 16} | 152— 16} "E e 
12 15 % 15 95 15 % 35 — 38 | 35 — 38 374 367 
100 5% 5% 5 95102 —105 102 —105 "x ae 
100 ..  .. | .. 116 —119 122 —127 125 119 


1 Unless otherwise stated all shares are fully paid. 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


*Rirmingham Electric Supply, Ordinary £5 (fully paid) 104. 

House-. House, 44% Debentures of £100, 107—109. 

Kensington and Knightsbridge Electric Lighting, Ordinary Shares 
£5 (fully paid) 124—133; lst Preference Cumulative 6%, £5 
(fully paid), 74—8. Debentures, 106—109. Dividend, 1897, 
on inary Shares 10%. 

* From Birmingham Share List. 
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BTRAM USING PLANT. 
By J. A. Jzcxmrr, Borough Electrical Engineer, South Shields. 


As the power in the vast majority of electricity works is obtained by 
means of plant driven by steam, it will be interesting, and the 
author instructive, to consider this plant, and see whether 
increased efficiency may not be locked for in the future with regard 
to it. 

Owing td the fact that a large number of engines and boilers are 
necessary, the length of steam piping is often large, and the lceses 
dse to this are considerably more than in a steam ship where the 
length of steam piping is of necessity very short. An appreciable 
amount may, however, be saved a careful arrangement of the 
teem piping, so as to have as little as possible in use during the long 
boars of light load, which are all too common in most electricity 
sig And, of erit the losses due to nan iping, on are a Miet 

Logan ds this total consumption of steam during these 
times of light load. 


We now come to the engines. 
These may be divided into four headings :— 


1. High speed enclosed vertical. 
2. Low speed enclosed vertical. 
3. Low speed horizontal. , 
4. Low speed vertical. 


No. 1 Typs.—Hiau Bruen Enctossp Exams. 


Tnes6 engines, on account of the speed they are run at, rarely have 
tay pumps attached to them, and this should be remembered when an 
tests of them are referred to. We generally find that these engines 
are extensively used in direct current stations, one reason being that 
direct current L. T. stations are usually erected where land is valuable 
SA doubtless ee oe do allow of a very large amount 
power being placed in a station. 

There is one great thing to be said for high speed engine makers, 


London Electric Supply Corporation, £5 Ordinary, 33—4. 

*T. Parker, £10 (fully paid), 15. 

Yorkshire House-to-House Electricity, £6 Ordinary Shares fully 
paid, 8—84. Dividend for 1896—6%. 


Bank rate of discount 3 per cent. (June 2nd, 1898). 


they seem to have learnt much 


better than L. P. speed engine 


vg xe. but, of course, there are a few private plants, such as that 
& 


place, in an extension, the same type of 
that each bind has given suh aatiafaction that a change le not 
appear ea ven gu i ion & s not 
considered advisable, 


h speed engines were and are frequently made tri-compound, 
namely, compound with three cranks, but now triple on 
engines are by no means uncommon. The makers of these engines 
were credited with being of the opinion that triple expansion engines 
were not economical at light loads; of course, as these engines fre- 
quently have three cranks and were run at a high speed, the turning 
moment was good, and therefore there was not as great an induce- 
ment to ure triple engines as there was when the low speed vertical 
engines were used. 

There is no doubt that the oil consumption in stations using en- 
closed engines is generally lower than that in stations where open 
type engines are used; the most notable exceptions to this are the 
resulis obtained at Leeds and Oxford. 


No. 2 Typs.—Low S8rmesp PaRTLY ÉNOLoSsED ENms. 


By these are meant engines such as are being manufactured by 
Messrs. Ferranti and others, running at about 150 revolutions per 


minute. 

e . eee the whole steam alternator that 
it is rather difficult to consider them , as the t has to 
be considered as a whole, and as such be on. 

These engines are made compound. 


No. 3 Typz.—HorrvowraL Eon. 


Of course this engine has stood the test of years, and is no doubé 

& very serviceable article. The maintenance on it is small, and when 
the dynam poant Very NALA 50 DUAE LOE TUNES 
work, but its steam consumption is rather higher tban electrical 
generally like, though the price per kilowatt would be low. 


à 
à 
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No. 4 Typs.—Low SEID, Oran Typs, TRIPLE VERTICAL 
Enamrs. 


For a long time this type of engine was never used for driving 
electric light machinery, why it is hard to say. Of course, there were 
the Brush engines, which, however, were only compound. 

The first place where these were used, as far as the author 
knows, was at Oxford. In that case they drive the dynamos by 
means of belts. 

Probably everyone here knows that the Oxford engines are of the 
ordinary marine type with the condenser fixed on to the engines. All 
the pumps, both feed, air, and circulating, are attached to the engine, 
and are driven by it. Thus all the power for the pumps is obtained 
at a cost of a very small expenditure of coal, because the power to 
drive them is obtained from an engine 1 steam in the most 
economical manner 5 Thus the very large loss due to in- 
efficient pumps is entirely obviated. This causes the pounds of coal 
used unit generated at Oxford to be very low. Of course, there 
are other things that help this low consumption of coal there, such as 
economical boilers, high class coal, use of batteries, &c. 

For some reason it used generally to be [ma roin that triple expan- 
sion engines were only economical at full load, in fact, this opinion 
was held even by people who have had a very considerable experience 
in testing engines, and was almost the universal opinion when the 
author designed tbe South Shields station. There were no engines 
of this type in use for electric lighting, except those at Oxford. How- 
ever; since the of the South Shields station several other 
engineers have adopted this type, which is a MT good proof that 
they are very well satisfied with what they have heard concerning 
these engines. 

It used to be & very general thing in specifications to require a low 
consumption of steam at full load, and the author was the first engi- 
neer, as far as he knows, to require the steam consumption to be calcu- 


SUMMARY OF TRIALS. 
TmiPLB Expansion ÉmGINB with SvurFack CONDENSER. 
Trials made February 20th, 1896. 
Diameters of cylinder, 91", 144“, and 224” x 24” stroke. 
Exams No. 580. 


8rd trial 


Ist trial 2nd trial 
full load. | in. load. | - in. load. 
Mins. Mins Mins. 
Time of trial... sis iia ..| 12163 120 123 16 
Average steam pressure high ..| 163 67 16228 | 16110 
» It intermediate si 64°46 38-71 24 28 
„ 2nd m je ii 75 1'464 8:8 
Vacuum s Ves MS Ves 26 75 27:89 28 80 
Average temp. of condensing water. 42? 40* 44° 
m hotwell ...  .. 2 82:6 73 
Gross weight on brake in lbs. 1,655 911 758 
Net load  .. "^ 895 ien 1385 876 716 
Average revolutions per minute ...| 1234 128 122˙2 
Mean pressure on piston (high) .. 44 61 36 32 94 C5 
" a (intermediate) | 29 67 1812 13 48 
i ji (low) ... 1119 6:97 510 
I.H.P. of high pressure cylinder ... 41 84 35 34 3163 
„ inter. „ » . 6956 44 06 31:30 
» low » „ 6612 42 74 29 86 
Total indicated horse-power 177 52 122 14 92:79 
Brake horse-power ... - 165 73 108 74 84 67 
Ratio of brake to I.H.P. ..| 9335% | 890196 91 29% 
Oondensed steam in lb. jan 4,680 2, 90·7 2.100 
Average temperature s. ..| 1085 93 6° 73° 
Jacket water in Ibs. ee ..| 322 250˙5 2292 
Average temperature - ..| 1782 195 6 199 6 
Total water ee s ... | 5,002 Ibe. | $,150°2 2,889 3 
Water per I.H.P. per hour... ies 13:89 12 89 12°54 
» H. P. „ „ *. 14 88 14:88 13 76 
B.H.P. including 31^ 885 - -— A se 


Ratio of 2'1% fly-wheel to LH. P... 942 907 99:5 
Water per augmented B.H.P. per 


hour oes - - 
Total water used per hour... 


lated on the average of the full, three-quarter, and half load consump- 
tions. It is very obvious that engines used for the generation of elec- 
tricity in supply stations are very rarely run at full load, they 
may not unfrequently be se aan deal above full load, but in every 
station the load must n ily very much. At South Shields, 
owing to the rise and fall of the tide, it was not possible to put tbe 
circulating pumps on the engines, and the only pomp which is attached 
is the air pump. The condensers are attached to the engines like 
those at Oxford. 

"rd following are the tests of the two engines for South 

i — 

No. 580 had been run at the maker’s works to get the stiffness off, but 
No. 581 had only been turned round for 24 hours when the test was 
made. No. 580 was tested by Mr. Wilson Hartnell and the author, 
and No. 581 by the author alone. 

of test of triple expansion engine, No. 580 :— 

“The engine was made by Messrs. J. & H. McLaren, of Leeds, to 
meet the specification cf Mr. Joseph A. Jeckell, borough electrical 
engineer, South Shields, for the purpose of driving one of the 100 
kilowatt alternators, to which it is to be coupled direct. 


The specification stipulated that the engine should be capable of 
working economically at full load, three-quarter load, and balf load, 
5 at electric light stations are required to work at varying 

The engine was a vertical triple expansion engine, having cylin- 
7 9} inches, 14} inches, and 223 inches diameter, with a stroke of 
24 inches. 

The condenser and air pump form part of the engine, the latter 
being worked from tbe crosshead of the intermediate piston rod 
by means of levers and links. We tested this engine on February 
ig 1896, at the works of Messrs. J. & H. McLaren, Leeds, as 

ollows :— á 

The engine was bolted to a foundation, and the crank shaft 
coupled to a large friction brake. Steam was obtained from a loco- 
motive type multitubular boiler, and condensing water from the 
town’s 

Four gauges were fixed to tbe cylinders, one to show the steam 
pressure, two to show the pee in the intermediate and low pres- 
sure steam chests, and the Jast to show the vacuum. Six Crosby 
indicators were fixed to the cylinders, two tubs were placed to receive 
the condensed water—each containing 360 Ibs. of water, when filled 
up to a gauge point. 

The surface of the tubs was contracted by means of thick boards, 
so that the level rose rapidly when near the gauge point. 

Bcales were provided for weighing the jacket water; i$ was weighed 
28 lbs. at a time. In order to make observatioos with convenience 
and accuracy, two men were appointed to note the pressures on the 
gauges, and the temperature of the condensing water. Two men 
were appointed to note when the tubs of condensed water were filled, 
and their temperature. Two also to weigi: the jacket water and take 
its tem re. One to read the spring balances on the brake. One 
to take the readings of the counter, and three others to take indicator 


diagrams. 


SUMMARY OF TRIALS. 
TRIPLB Expansion ENGINE WITH BunBFACE CONDENSER. 
Trials made April 9th and 10th, 1896. 
Diameters of cylinders 94", 141", 224", stroke 24". 


— M — 


First Second Third 
ras trial. trial. trial. 
Time of trial... sä - ..| 2 hours 2 hours : ier ig 
Ave steam pressure high ..| 15691 160:33 57: 
s " intermediate 69 25 37 5 23 S3 
s " low es 11:04 0 75 825 
Vacuum iss es ecc wi 27 4 27 21 27:33 
Average temp. of condensing water T Yes m 
si j hotwell ... ..| 10762 97:5 90 3 
Gross weight in brake in lbs. 1,513 1,000 750 
Net load - Jes eed sas 1,4€5 91868 | 64868 
Average revolutions per minute ...| 118:06 125:276 | 12665 
Mean pressure on piston (high) ... 44 438 41:544 | 33:875 
i ii (intermediate) 28:46 17 12 is 
RE : (low) ... 15 076 8307 522 
I. H. P. of high pressure cylinder. 39:87 35:56 32:61 
„ inter. „ »" es 63:83 40 74 28 93 
„ low is M 85:26 49 85 31°67 
Total I. H. F. 188 96 13014 93:21 
Brake H.P. ... e 1677 1116 79:62 
Ratio of brake to I.H.P. £876) 8574975, 8542% 
Condensed steam due TRE ues 
Ave temperature S" ..| 10762 975 '9* 
Jacket water in lbs. ... ia i 329 92 pu 5 
Average temperature is oo. | «X09 192° 1° 
Total water E iss ies ids 4,963 3,2855 12,9266 
Water per I.H.P. per hour... 1313 12 62 12 48 
ý BHP. „ $us ds 14:8 1472 14°61 
B. H. P. including 21 friction. 169°8 1137 8172 
Ratio of ditto to void uos 89:86% 873675, 8768% 
Water augmented B.H.P. 
hour i nd m ish An 1461 14:45 14:23 
Total water used per hour ... ee | 2,4815 | 1,64275 (1,163 25 


-——— — —— — — — eee ee — — — eee 


This left us free to superintend the whole, and check the accuracy 
of the observations. 

We arranged to make observations at intervals of 20 minutes, the 
signal being given throughout within a fraction of a second. Attached 
to this report are given tables showing the results of all these obser- 
vations. Our attention was particularly directed to accurately ascer- 
taining the weight of steam condensed per brake horse-power, and 
also the mechanical efficiency of the engine. 

The friction brake used consisted of a fly-wheel, 10 feet diameter, 
with internal flanges, by means of which it was kept lined with 
water whilst revolvirg—a stream of cold water constantly running 
in, and a stream of hot water picked up by a skimmer constantly 
running out. 

On the outside of this wheel was a broad pit rope, loaded at one 
end, with two spring balances at the other. ‘We carefully measured 
(by means of plumb lines and steel straight edges) the distance hori- 
sontally from the centre of the shaft to the centre of the suspension, 
and weighed the load, and also a portion of the rope, and allowed for 
the difference in the level of the two ends of the rope, and in fact in 
this, as in all other points, took every precaution to ensure accuracy. 
In stating the efficiency of the engine, we have given it both as 
actually tested, with the brake acting as a fly-wheel, and also when 
an allowance of 2'1 H.P. is made, as we have sine ascertained by 


X 
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driving the brake wheel up to its speed (with removed, but an 


rope 

equal weight bolted to its centre) by means of an electri 
the acta] E F. it absorbed is . CERE E: 

Referring to the summary, it will be noticed that the mechanical 
eficiency of the is very high, varying from 89 to 93 cent., 
wben the friction of the brake wheel itself is included, and from 90 7 
to 941 if the friction of the brake wheel is allowed for. 
o estimating the water per horse-power, it must be observed that 


condensed water from the jacket has been added, making the 

7 per cent. more than it otherwise would be on the heavy 

t 10 per cent. extra on the light load. In many pub- 
steam engines the jacket water has been ignored. 

trials the water per LH P., with a heavy load, was only 

hour, and on the light lozd 12:6 (about 11:3, excluding 


5 . pria dia 
compare oroughly with engines fur- 
fly-wheels. If, however, the friction of the brake wheel 

deducted, the water per hour varies from 147 to 13:4. 
satisfactory feature was the exoellent vacuum maintained, 
in connection with the small friction of the engine, causes 
ema ely ace aei uae aris reae Mes d main 
but actually ex when the B H.P. was reduced ione- 


The following are the tests which were made after the engines 
wers erected at Bouth Bhields, and the alternators coupled to each 


Etzel 
. 
: 


4 
E 


Totg or STEAM ALTERNATORS AT Sours SHIELDS. 


Load. | Efficiency Water per kw. | Water per I.H.P. 
setae eee "EN : 
E A 241 | A 948 A 912 A 948 | A 242 A 248 
E 50 E 581 E 590 E 581 E t50 E 581 
r E ̃˙ͤͥ— r . EA S Ms eins (a 
MOS, .. 718 232 lb. 124 Ibe. 
Full 74 D713 | 2383 | 2575 „ 131 |137 „ 
i , 738 O 67 87 23°59 65 . 128 190 „ 
4 . 677 B 645 2378 | 273 | 120 131 
1 | seo j 0 A 92:44 eee T 
Wate h Water per hour 
Teste. ' used by engines, | Used by pumps 
NN | 
A 828 629 
B | 1,365 958 
C o 1,924 992 
D | 2.960 1,140 


The air-gap in alternator 943 not quite right. 


These testa agree very well with those taken at the maker's works. 
The alternators are ironclad, with the wire of the armatures wound 
in tunnels ; this, though an extremely safe construction, is not so 
eficient DS o NB ner ATATA, AOO bhis Souli pe 
borne in mind when comparing the steam per kw.-hour with that 
used by other plants, though the author believes that even without 
this the result of 24 lbs. of steam per 


be seen that the engines were not too small for the work, as 
FFC one was run for 
at 20 per cent. over full load on test, and during last 
were frequently overloaded. 
vantage which follows if an engine is economical at 
i the plant may be much larger, and there is no 
day-load plant, it g quite as economical to run a 
at light loads, as to bave a day-load engine; this 
the case in other stations. 
author places much more reliance on the water kw.-hour 
on efficiency, because high mechanical effi 
Hasan with low steam consumption. instanoe, a 
set with a copper armature, and one crank on each 
ide of the alternator has a high mechanical efficiency, there is a 


rit 
TE 
3 


ei RPER SERI 
i f 
e 
imn 
BE 

zi 

E 

E 

£ 


ES 
15 
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here the engine is triple expansion, hence it might easily 
one plant had a higher mechanical efficiency than the 
other plant take less steam per kw.-hour, which is the 


There are, moreover, in the opinion of the author, disadvantages 
having the alternator between the cylinders of the engines. The 
electrical plant is not nearly so accessible as when the alternator ig 
kept outside the engine altogether; again, the triple engine with the 
three cranks gives a much more even turning moment than the two- 
crank engine; moreover, if it is desired, the engine can be obtained 
"m one maker, and 5 from another. 

he triple engine set, however, takes up more floor space than the 
other, the capital cost per kw. would be greater. Like evory- 
tàing elze the choice must, in a great measure, depend upon which of 
the various qualities is deemed the most desirable. 
The following are some tests of other engines which have been 


HE 
pa 
H 


pared with a set such 


sent to the author by Messrs. McLaren; he hoped to have been able 
to have given a tablo showing the results obtained by other makers, 
but the at his disposal would not allow of it being made out. 


Tarars or TnarPLE Expansion Exes, No. 611, 
At Sheffield Electric Supply Station. 


Norz.—These tests were made with the engine, as we found it, 
after running 12 months practically night and day. 


Diameters of cylinders. | 93 | 141" | 23" 


x 2’ stroke. 


Oylinder constants (deduct- | 
ing) area of piston rod... |0 00873180 0 020375 0 0500357 


let trial | 2nd trial , Ard trial | 4th trial 


full load. i load. 4 load. 4 load. 

Date of trials 15/2/98 | 15/2/98 | 16/2/98 | 10/2/98 
Duration of trial ... 2 hours | 2 hours , 1hour | 1 hour 
Total LH.P. e 231:45 | 17397 139 34 100 4 
I.H.P. high pressure 46:21 45°57 43°75 32 59 
Intermediate ditto... 78°24 57:82 46:48 33°56 
Low pressure n ... | 107:02 70:58 4911 3425 
Mean effect pressure H.P. | 35°35 84:85 33 36 24:95 
Intermediate ditto 25°62 18 93 15:18 11:00 
Low ditto 14 27 9:41 6:53 457 
Boiler pressure in lbs. per 

square inch s ^s 150 150 150 150 
Vacuum (inches of mercury) 26 26 26 26 
Revolutions per minute .. | 1499 1499 | 15033 14978 
Totalsteam used per hour 2,390 lbs.] 1.818 1,356 

includin pan . .. |9,205 lbs. 
Steam per I. H. P. per hour... | 1384 |137 feet 18°77 13t0 


This engine is driving its air feed and circulating pumps. 


OXFORD ENGINES. 
Trer OF TRIPLE EXPANSION ENGINES, 
Made by J. and H. MoLAREN. 
Engine No. 394. 
H.P. LP. LP 
Diameters of cylinders:— 9 1425 225 x 24 inches stroke. 
Dates of Trial, January 19th, 1892, January 21st, 1892. 
Type of engine :—Invested triple expansion. 


Jackets ... uu Sale ei .. not used. used. 
Duration of trial ist Sua .. 245 minutes. ... 246 minutes. 


Type of boiler—Locomotive. 


Heating surface, firebox eec 116 sq. ft. 116 sq. ft. 
si ii tubes vis e. 764 „ S. 764 „ 
» total eve ea .. 880 „ .. 880 ,, 
Number of tubes sis sie 108 udi 106 


Dimensions of tubes, 11 feet 14 iuchos x 23 inches outside diameter. 
Material of tubes, Bteel. 


Grate area Tm Bes ig . 26 8. ft. | 
» „ during trial des se dj. 3 .. 18 sq.ft 
Number of firebars  ... ans wed 80 - 80 
Width of firebars in inches ... zg, inch yy inch 
n " air spaces ti... + „ e i „ 
Total hes surface to grate ratio... 33:8 
Area, through tubes seg . . 2°92 sq. ft. 2 92 aq. ft. 
Size of chimney, 24 inches diameter, temporary 23 feet high. 
6,796:5 engine. 
; 57,865 lbs. 
Total water used during trial 8,133 lbe. ... Auxiliary 400 
Jackets 620. 
Water per hour 1,992 . 1,6576 
Coal per hour ... a vsi T 195:9 163°9 
» n Square foot grate area per 
5 „„ . ies 12:6 
Water e . 0 zu 101 1111 
5 : from and at 212° F. — 1181 11°69 


Average boiler prcasure 153 Ibs. 157 69 (taken every 15. minutes. 


Average height of water in glass . 1-54 inches ... 84 inch 
Total number of revolutions ... 91,263 29,920 
Revolutions per minute 1276 121° 
Circumference of brake 90:8 feet 30°8 feet 
Weight on brake T Ss 1,014 lbs 946 Ibs. 
Poll on spring balance ... T es 70 4 4 77 lbs. 

8 aks abi a ia: 9 24123 „ 
Brake : sé sae : 106 85 
Water per B.H.P. per hour. ie Ss 925 lbs 16:513 lbs. 
I H.P. high press. Richards’s 50 2 .. 4055 

» inter. " i 5 | 5004 ... 426 

n low » Crosby's Ast. 44:9 TT 39 38 
Total bus - sh aes . 234521 122 33 
Water per I. H. P. a -— . 187 13°54 
Coal „ „ - m i 1349. 1:339 
er Sup Tm .. 89:67 per cent.. 57°35 per cent. 

condensing water... 


...10,060 gallons... 9,695 gallons 
2 2,3 


per aes 464 » ee ’ » 
Proportion of ditto to feed water 12:37 tol ... 1441 to 1 


28 THE ELECTRICAL REVIEW. 


[Vol 49. No. 1,075, JOLT 1, 1898. 


Temperature of hotwell (taken every 


15 minutes)... kia css .. 108 RF. 9518" F 
Temperature of feed tub (taken every 

15 minutes)... dus AN we 102 5 . 10875? 
Oondensing water (taken three times 

during trial) ses sae T 37° 36° 
Discharge (taken every 15 minutes)... 111° 98:18* 
Bmoke Box ditto. .. 4747 456°5° 
Boiler house (taken three times) 63° 68° 
Engine ,, ditto. a 51° 565? 
Vacuum in condenser (taken every 15 

minutes) s T Ke 275 a 27°95 
Vacuum smoke box ditto. ast ag se 105 
Barometer (taken twice) Se. 2921. 2908 
Coal used... ees , s .. Ebbw Vale 


Nors.—Low pressure cylinder not jacketed on these engines. 


CONDENSING PLANT. 


Owing to the fact that a large number of the engines which are 
used for driving electrical plant are engines running at a speed 
which is generally considered too high for an air pump to be attached 
directly to the engine, or for some other reason, the condensing 
arrangements seem to bave not unfrequently been an afterthought, 
and the conscquence is that separate condensing plant is used in a 
great many cases. 

The drawbacks to thi: t ystem, as compared with that of having 
a condenser attached to each engine, seem, in the opinion of the author, 
to be considerable. 

I.— There is the disadvantage of having another supplementary 
plant, and as is well known, supplementary plants are terrible steam 
eaters. 

II.—There is another plant to ba kept in repair aud oiled. 

III.— There are large exhaust pipes to be run to the condenser. 

IV.—The condensing plant would require to be in duplicated, 
because if it broke down it would, to put it mildly, be inconvenient 
to have the engines only able to do three-quarters of their load, or 
the engines would have to be made large enough to give off their full 
power, non-cond:nsing as well a3 condensing, in which case they 
would be c stly for their normal output and uneconomical at light 
loads owing to their siz:. 

V.—The vacuum obtained in the L.P. cylinder, with a separate con- 
denser a long way away, is not nearly as good as when the condenser 
is close to or part of the engine. 

Last // —As far as the author can judge, a condenser attached to 
each engine would cost less, and certainly would give less trouble than 
the separsés ones. 

From the above it would seem desirable that, other things being 
equal, it is ad vieable that an engine should be used which allows of 
the condenser being attached to each engine and driven from it. 


Poumpma PLANT. 


This is a part of the plant which appears, as far as can be judged, 
not to have received the attention it deserves. The amount of steam 
which the pumps in a station can use is extraordinary, and it is sur- 
prising that makers are content to place on the market such very 

ficient pumps. Certainly the ways of pump makers are, to say the 
least, curious. It appears that all l pe makers, as far as the author 
knows, reckon that their pumps have an efficiency of 100 per 
dent., vir, the amount of water which they are teed to 
lift is calculated upon every stroke being a full stroke, and the 
pump barrel being full at each stroke.  T'his, however, is not the 
case in practice. Few pumps, if any, have a greater efficiency 
than 75 per cent. Moreover, many pump makers, in tendering 
for a pump to do certain work, are too ready to ran a pump at 
an abnormal speed. In fact, the speed at which they run it would 
prevent the pump from having an efficiency of even 75 per cent. 
FI 
g else equal, to s pum the engine, especially 
if the engine is a triple expansion one, use then the power is 
obtained with the least consumption of steam. Of course pumpe to 
lift water for circulating p if driven by & motor, will be 
economical enough, but motors are not altogether satisfactory for 
pump work, and again in alternating stations motors are not very 
easily obtainable which will do the work well, and for pumps for 
feeding the boilers, which have to be run at varying speeds, electric 
motors do not lend themselves very well. Fly-wheel pumpe have a 
large number of working parte, and direct acting pumps are unfor- 
tunately very great steam eaters. There certainly is an immense 
field for a good, strong, economical pump, and one that can be 
depended upon, and it is to be hoped that makers cf pumps now that 
there is a demand ‘for this class of pump, will be prepared to eupply 
that demand. | 

Some of the vagaries of pumps and pump makers may bo ixterest- 
ing :— A short time ago the author was in the market for some pumps, 
and a firm in tendering for these pumps proposed to supply a tbree- 
throw pump driven by a compound i The pump had to do 
37 pump H.P., and the makers un that the amount of steam 
consumed would not exceed 21 lbe. per hour. The makers were 
extremely indignant when the author suggested he would be glad to 
know where he could buy the engine to drive the pump, as he had 
been looking for this engine for some time. ; 

Another tender was reoeived. The pump makers undertook that 
the pump, which was a direct acting pump, should only take 26 lbs, 
of steam per hour to do 17 pump H.P. 

These instances tend to show how careless pump makers are with 
regard to their calculations, and it may surprise some people to 
know that one of the largest pump makers in the country, in calcu- 
lating the sizs of a pump required to do a certain work, takes anotber 
manufacturer's list, and as his own pumps are of eomewhat the same 


manufacture, y grin for the size as given in his op ts list, 
unfortunately the list of the firm wbich is uscd is made out on the 
assumption that pumps will do 100 per cent., the result being that 
the gentleman who bas borrowed the is lead somewhat astray. 

The following are some tests of pumps which unfortunately the 
author has bad to do with :— 


| | Lbs. of | Amount of. 

= Lift. Delivery. steam water delivered 
| per hour. per hour. 

— — | 
Pamp No. 1 18 feet 22 feet 683 1.251 

ss 2 18 feet 22 feet 730 13,884 

" 3 : iato boilers 340 400 

i 4 160 W.P. 390 | 373 


These pumps were the duplex direct acting, and were supposed to 
be very efficient. | 

Moreover, these tests were made after the pumps had been 
thoroughly overhauled by the makers and bad been made as good as 
they could be made, therefore, what must have been the consumption 
of steam when the pumps bad been working some time it is too awful 
to contemplate. 

The best guarantee the author has been able to get is 50 lbs. per 
pump H. P, and this only after considerable trouble, pump makers 
seemingly being very adverse to give an exact tee. . 

One of the best known pump makers in the kingdom on being 
asked what steam the pumps tendered for by him would consume, 
said about 18 lbs. per I. H. P. with the best quality Welsh coal. It is 
not quite obvious what difference the ccal would make. 

It would be only reasonable to suppose that as the pumps are 
inefficient they at any rate might be depended upon to do their 
work; but this certainty is not the case with boiler feed pumps. 
There have been several breakdowns in stations owing to the failare 
of the feed pumps, and certainly station engineers well know that it 
is very few can eay their pumps are not a considerable amount of 
trouble. It is quite a rare thing to find a station where the shift 
engineer can honestly say his pumps are really satisfactory, for it is 
the shift engineer who has the trouble with the pumps. 

One great source of this trouble is that makers will offer pumps too 
small for the work. 

Oat of 14 tenders which the author received, no less than 10 
included pumps which could not do the work unless they had an 
efficiency of from 80 to 150 per cent. 

Some of these remarks may seem somewhat hard on pump makers, 
but are much more than warranted by the author's experience, and 
if they can induce pump makers to place on the market fairly efficient 
and thoroughly reliable pumps he will be more than satisfied, and 
now that pump makers kuow what is wanted, it is to be hoped they 
wil try and supply the demand and not leave it so much to 
Americans, for it is not too much to say that & very large number of 
the best pumps used in Britain are made in America. 

Since writing the above the following has appeared in the HLno- 
TRICAL Review, April 29th :— | 

The Chicago Electrical Traction Company are now alive to the 
saving in substituting electric motors for steam in driving auxiliary 
plant. Their large engines developed 217 H.P. on a water consump- 
tion of 3,903, or at the rate of 18 lbs. per I.H.P. hours. 

The small engines used steam as follows :— 


.. 38˙4 Ibs. per hour. 


Eccnomiser engine ... 

Stcker engine... vis .. .9641bs. „ 

Air and feed pumps .. 6850 Iba. „ 
l 750 8 Ibs. 


Total eee 


This is nearly 20 per cent. of the consumption of the main 


thoroughly bears out the author's opinion, namely, that 
auxiliary steam plant is extremely wasteful in the use of steam. 


THE TELEPHONE INQUIRY. 


(Continued from page 904, Vol. 42.) 


Mn. HamBuRY presided on Thursday at the resumed sitting of the 
" ME LINE MOX the Post Office, was again recalled, 
: B, second secretary at the Post Office, was 

and was questioned by the OHArRMAN as to whether the maps which 
were supplied by the Post Office to be hung on the walls of the com- 
mittee room for the guidance of the members contained the whole o£ 
ihe areas granted to the bri tiers Company. The reason why the 
question was asked was that all urban sanitary districts were areas in 
themselves, and these were not marked on the map. 

Witness said he understood that the maps asked for were to show 
the areas which had been granted to the company by the Post Office, 
and it would take the draughtsman two months to prepare a map. 

The OHAIBMAN: Then may the Committee accept it as a fact that 
extensions of these areas have been going on in ignorance of what the 
existing arew were? —I think I have answered that question already 
fully on a previous occasion. 

And the answer is : Yes; yoa did not know what the urban ranitary 
districts were? That is so. 
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Were any between 1892 and 1896, and not 
embodied in the of 1896 ?—I have explained on a previous 
oomelon that many of these areas were embodied in the subsequent 


dood 
Did you explain why that wasso—t do not think I did 
(yn you us why extensions which were agreed on before the 
date of the agreement of 1896 were not included in that agreement? 
— Ygs; that course was followed on the advice of Bir Robert Hunter, 
our solicitor, that it would be more convenient to have it in a separate 
What number of areas included in the deed po 1893 were so 
of the deed of 1898?—I can give 
poll. The first is Barna'able, given on 
deed poll, nich we agreed a 5 
w were upon agree- 
of March, irt imr ad barge . 
you distinctly describe w u ” means? Agreed 
between whom ?— Between the oficers the company and the 
d by the Postmaster- General. 
ore the notice of the Postmaster-General at the 
agreement in 1896 that there were a great number 
agreements included 7— That I can’t remember. 
anybody bring it be fore his notice if you did not ?—I do 
8o. 
any of your superiors know at the Post Office that the 
— were included ?—I was authorised by Mr. Arnold 
Wasthat written or verbal ?—I do not know that there is an 
formal signature of his, bot I can read you a memorandum w 
we sabmi-ted to him and which may throw some light on the 


subject. 

At the x b of the CuHaraman, WrrNESS read the memorandum 

written on Jane Stb, 1803, to Mr. Arnold Morley in which it was 
that he (Mr. Lamb) had discussed the question of areas with 

the general manager of the Telephone Oompany, and with several 


officers of his department who were ted with the facts of the 
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fore, to consider, not what 
Fs system, but vi y 3 pre, 
to the com their aeceptanos. In y stages 
iti company it was conceded by the late 
were not to be restricted to towns. In 
view of the concession he had endeavoured to discover some principle 
in fixing the limits of the areas. at first 
that the company should be allowed to bave any area in 
undertake to apply a uniform ‘cale of ch 


i 
t 
4 
1 
t 


F 
3 


isg becribers to its own telephone exchanges, and would 
have created difficulties for the department, if at some future time it 
wes focided that the company’s business should be acquired by the 
Bate. But any question of adopting this principle was disposed of 
by tbe refusal of the com to accept it. What the company 
within each area; therefore it was 


to rming 
the Forest of Dean was a typical instance 
case. Secondly, that neighbouring towns intimately con- 
nested in their business relations should be included in an area; such 
and Newoastle-on-Tyne and 
towns and villages in any one of 
local exchange s 


Hi 


og 5 fourtbly, that 

such as partmen 
service of the country was in 

have carefully considered the 


present time, and have made 
to be called for.” 
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. secretary 
the Treasury in re-pect of the memorandum he had read, and on that 
abe e o the Treasury expressed his concurrence with 
what bad been e, and said he would have given more liberal 

pany in the matter of areas. Following that 
1 „ the then Postmaster- General, on 
roposed to go on, and Mr. Morley approved of 
of his settling the areas vi h the general manager 

company 


CHAIRMAN: Without consulting him as to particular cases ?— 


you a free hand?—He gave me a free hand in the sense 

relied on my discre tion, and trusted that if there was any 

difficult case I would come to him and discuss it with bim. 

be did authorise you, then, to settle these areas with the 

National Telephone Company withcut referring them to him at the 

?—Yes. 

Did you get similar authority from his successor ?—No. 

You have been carrying out that practice since the present Post- 

General has been in authority without getting the same 
?—Yes; I have asked the opinion of the Duke of Norfolk as 
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to whether I was bound to come to him in this matter, and he agreed 
that I was not, as I had received the authority of one Postmaster- 
General, and unless some important question arose it was not necessary 
for meto go to bim. 

Was that verbal or in writing ?—The question came forward in a 
verbal discussion in connection with the execution of the deed poll, 
and I distinctly asked the Postmaster-General whether he thought I 
bad acted improperly, and he equally distinctly told me he did not 
think I had. 

Up to the execution of the deed pol], you did nct ask for the same 
authority from the Duke of Norfolk as you specifically received from 
Mr. Arnold Morley ?—No, and on that subject the Duke of Norfolk 
said he considered: the authority given by a Postmaster-General might 
fairly be regarded as continuous, unless there was some question of 

licy which came prominently forward, and really made it neceseary 

t an official of the Post Office, acting in his discretion, should 
come to the Postmaster- General. 

May I take it that your statement is this: Ever since the memo- 
randum was submitted by you to Mr. Arnold Morley in 1893, you 
have had the authority of the Postmaster-General for the time to 
extend these areas of your own authority, without going to them at 
the time, and never coming for their confirmation in some cases for 
months afterwards ?— Yes. | | 

Continuing, WrrwEss said he could not say in how many cases 
since 1893 he had consulted anyone else but himself. With regard 
to the areas being submitted to the Treasury, his view was that those 
areas which were settled up to August, 1894, were known to the 
Treasury, and were submitted to them in draft form. Having 
approved of the draft, the Treasury left the matter to the discretion 
of the Postmaster-General. The Treasury distinctly sanctioned the 
agreement leaving such discretion to the Postmaster-General, and 
there was no question at the time, or subsequently, that the Treasury 
should be consulted. To his mind, there was no doubt that at the 
time the Treasury were satisfied witb the course followed by the Post 
Office. As a matter of fact, the Treasury bad not been consulted 
with regard to the extension of any of the areas, and the discretion 
left to the Post Office had in practice been his discretion, subject to 
the reliance on the of the Postmaster-General that he would not 
the memorandum to Mr. Arnold Morley, he 

Postmaster- 


inquiry and sent the map with the information given by the general 
manager of the ae p to the local ( ffloers of the Post Office and 
called for reporte. In other cases it seemed clear to him that what 
the company asked for should not be given and then he declined to 
sanction what they asked for. 

The CHAIAAM quoted Sir James F'erguson's letter to the Chancellor 
of the Exchequer dealing with the arrangement which had been 
come to between the Post Office and the National Telephone Com- 
pany which stated “In the heads of the arrangement full discreti n 
as to areas is reserved for the Postmaster-General, and I may ray 
it is part cf the understanding that careful consideration shall be 
given to any reason the company may urge for grouping together 
more than one town in the same area.” 

Wrrwmss said that that must be coupled with the assurance that 
the Post Cffloe would be reasonable whatever legal ht might be 
attached to such an assurance. Mr. Forbes appeared to have attached 
some weight to it. 

The Cuataman: Then Mr. Forbes stood out for two things, and 
only one was brought before the Chanoellor of the Exchequer ? 
—The Committee have had the evidence before them, and they bave 
heard the evidence of Sir James Ferguson. I would like now, with 
all due respect, to leave it to the appreciation of the Committee as it 
appears on record. I really cannot say anytbirg more. | 

Further pressed by the CHarmuaw as to what he really did say on 
the matter, Wrrxzses said he might be wanting in 5 but 
they would pardon him for asking them to read the poron part of 
the letter of Sir James son. In the letter Bir James Ferguson 
said that the same diffculty had been experienced in Germany, 
where there were what were known as industrial districts. His 
impression was that taking the letter as a whole it simply amounted 
to what he and Sir James Ferguson had said already. Before the 

ent was signed the company submitted a clause which would 
alve them almost the right to have the areas extended, and that was 
rejected largely on bis advice. He did not take into consideration 
in agreeing upon the areas how municipalities would be affected if 
they were authorised to undertake a service. That question was 
absent both from the mind of the Government and of the Post 
Office. It was one of the things he did not think necessary to 
take into consideration. He had not considered what «ff ct 
the granting of large areas would have on municipalities 
undertaking a service. He would doubt whether the fact the 
company had a large London area would hamper either the local 
authority or the P.et Office undertaking a service, but he would add 
that the London area was mentioned in the heads of the ement, and 
he was not responsible for granting it. He would not to admit, 
without further inquiry, that an extension of area which he was 
responsible for would have the effect (f hampering local authorities. 
It was entirely on legal advice that the areas were not included in 
the agreement of 1896. He considered that the Postmaster-General 
was morally bound to confirm the agreements he had entered into 
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with the Telephone Company. He could not tell how many agree- 
ments he had initialed in April and May, but he would find out and 
give them to the Committee. It was in the public interest that the 
areas were extended. He ha4 refused applications from the Telephone 
Company since 1896. i 
Sir Ropsar Honrse, solicitor to the Post Office, recalled, said he 
was responsible for the arrangements with the company not being 
included in the agreement of 1896. As they had all been before the 
House of Commons, it appeared to him that it would be better they 
should go into the deed poll. If the London County Council bad a 
telephone service, the Post Office could put them into communication 
with the National Telephone subscribers in Oxford or Glasgow; but 
the Post Office could not compel the National Telephone Company to 
connect Croydon with tbe County Council area by a trunk wire, 
because it was within the London area. The Post Office could, how- 
ever, make an area as small as it liked, aud could establish an ex- 
change at Croydon, and put down a trunk wire, but he could not 
force the subscribers to the National Telephone Company to be put 
on the trunk wires. With regard to the legal aspects of the company 
giving preferenc 28, he did not think the Post Office could complain 
of it, for the company bad no statutory rights, and there were no 
Btatutory restrictions attaching to it. 

The CnHAIRMAN: Are the words of the agreement of 1896, with 
regard to the discretion of the Postmaster-General as to granting 
areas, to be read in their ordinary sense, or in the light of any other 
verbal assurance ?—In their ordinary sense. 

There is nothing whatever, in your opinion, binding on the Post 
Office to read these words in anything but their ordinary plain 
English ?— Absolutely nothing. 


Would it be possible for the Post Office, in extending these areas, 


to impose any conditions they liked on the Telephone O.mpany ?— 
Yes 


Mr. Lams, again recalled, said there would be no more extensions 
of areas until after the Committee had reported, but he did not think 
that the instructions of the Postmaster-General referred to the areas 
already initialed. | 

Mr. Lrorp, town clerk of Huddersfield, said he also represented the 
Association of Municipal Corporations. He submitted various resolu- 
tions paesed by the Corporation on the subject of the municipalisation 
of the telepbone. The matter was discussed at a meeting of tbe 
Manicipal Corporations Association, at which 45 bodies were repre- 
sented, and a resolution was passed by 19 votes to 17 that, in the 
event of the P.st Office refusing to take over the telephones the ser- 
vice should be municipalised. He represented the 19. Under rather 
special powers in a local Act of 1871, the Corporation of Hudders- 
field had established a telephonic service for Oorporation purposes, 
having refused the terms of the National Telephone Company on the 
ground that they were too high. This service had been established 
five yeare, and he stated that, whereas the annual charge aocording 
to the terms of the company would have been £358 108., their own 
service had only cost £134 17s. 2d., or a total saving up to date of 
£1,118 4s. 2d. If only the Corporation had a license from the Post 
Office, whicb they had been y refused, they could supply a 
telephone service generally throughout their ares, and they were 
strongly of opinion from their experience that they could work it 
more cheaply and efficiently than the National Company, but 
they wanted powers as matter of convenience to go outside 
the area of the borovgh. The Post Office had approsched 
the C ation and asked for an assurance that the wires would 
be ured in such a way as not to interfere with the telegraphic 
revenue, but the Corporation had gone on with the work, They had 
50 metallic circuits and 42 instraments, but he could not say whether 
it was the. twin-wire system. 

The further examination of the witness was postponed. | 


1 ico E Tel phones resumed its sitting on Tuesday 
„Mr. Han residing. . l 

Dr. CorquHoon, examined by the CHAIBMAN, said he was a member 
of the Glasgow Town Oouncil. He was also city treasurer, and a 
member of the Telephone Committee. He considered that it was 
both desirable and, in fact, necessary that the Corporation should 
take the service up. 8 for himself as a man of business, he 
found the use of the telephone was b:coming increasingly nece . 

On the question of genera! benefit, are there many classes of Door 

in Glasgow who have not hitherto been able to obtain the use of the 
hone, and who are anxious to do so ?—1Ín my opinion the tele- 
phone in Glasgow has not been developed to (i extent. It is con- 
fined to the large business manufacturer— what I may call the middle 
commercial class—has been tapped toa very small extent. 
. Oan you say that these people are asking for the telephone ?— 
Well, judging from the replies received from the town clerk's com- 
munication on the subject, I should say that there is a desire on the 
part of a large portion of the le to have the use of the telephone. 
What number of applications did you, as a matter of fact, receive? 
— Between 4,000 and 5,000. 

Were they from all classes of the community ?—The invitations 
were sent out by the town clerk from the names of gentlemen in the 
Glasgow directory, and were not confined to any particular class. 

If the municipality were granted a telephone service of its own, 
would it undertake to supply all appilcant ?—Certainly. 

Do you coneider that that would be an advantage over the ser- 
vice cf the National Telephone Company which is not under an 
obligation to supply everybody ?—Undoubtedly. — 

Does the Corporation itself, at the present moment, use the tele- 
phone service ?—Oh yes. We pay to the Telephone Company some- 
thing like £1,700 or £1,800 per annum for the different instruments 
which we make use of. 

Is there a different rate for Arg persons and public firms ?—I 
think not. I pay £10, and ost everybody who has a business 


house pays the same; but they give me a connection with any private 
house for £8 10s. 

Well, that looks as if there were a separate charge for private 
persons ?—I don’t think so, unless they also use the telephone in their 
businesses. 

What complaints have you got to make on behalf of the Corpora - 
tion as to the service ?—I am not here to make any complaints under 
that head. 

You are very large subscribers ?—Yes; but I am not here to say 
anything as to bad service on the part of the National Telephone 
Company. 

But one cf the points which the Oorporation desired to prove 
before the Commissioners was that the service was inefficient ?—I 
think we proved that up to the hilt—in fact, the Commissioners 
found that it was an inefficient service. With regard to the Corpora- 
tion itself, Iam not prepared to say that the service which we receive 
is a very efficient service, but at the same time we have no very par- 
ticular grounds of complaint. I quite believe that the National 
Telephone Company do their utmost to give the Corporation the 
very best service they possibly can under the exiating conditions. 

If the service were in the hands of the municipality, what advan- 
tages would: you give to the public which they have not p. at the 
present moment ?— First, there would be an im mediate in 
the ch to £5. Our impression is that the municipality would be 
able to give a much more efficient s:rrice both to the Corporation 
iteelf and to the general public. N | 

Tel] me how far the Corporation itself would get & more efficient 
idc ?—By increased efficiency in the staff which we would 
provide. 

But you have said that the Corporation does not complain of the 
service ?—I said we had no particular complaint, but I said that I do 
not think we get a perfect system. Zu D. 

And you think the agp is unn d would give a perfect system ?— 
Yes. We should have improved instruments, improved line 
among the employés, and much attention to the desires of the 
55 than is at present given by the National Telephone 

ompany. ; 

In what other respects would your municipal service be an im- 
provement on the present system. Take the case of public call 

fices, would you increase the number? —Undoubtedly, and besides 
that, if 8 were in the hands of the municipality, the call 
offices would be placed in more convenient centres of large localities. 
There would also be a reduction in the charge for using these public 
call offices, which, I believe, would bave the effect of greatly increas- 
ing the number of calls. 

Is the number of public call offices at the present moment in 
Glasgow small?—OCompared with the requirements, yes. Con- 
tinuing, the WrrwEss said he believed the existing number of public 
call offices were pretty freely used. The number of subscribers in 
Glasgow, compared with the population, was very trifling. The 
5 number of subscribers was between 5,000 and 6,000, but the 

orporation had had applications for an additional 5,000. Comparing 
the number of subscribers in Stockholm, where the charge was only 
£5 10s., and where the ulation was only about one-third what it 
was in Glasgow, they would get some idea as to the number of sub- 
scribers which could be obtained in Glasgow if the service were made 
both efficient and cheap. If telephones wera in every block of 
buildings, facilities would exist for sammoning the fire brigade, which 
would have the effect of preventing serious fire losses, and conse- 
quently reduce the amount which was paid by the ratepayers for fire 
insurance. In the same way the police could be at once communi- 
cated with in the case of house- ing or disturbances. 

Would you propose to make any profit to relieve the rates by this 
telephone service ?— Certainly not. We would pro to work it 
in the same way as we work the water, gas, electric lighting, and the 
trams. We make large profits in connection with those enterprises, 
but the profits go to reduce the charges, and not a penny is applied 
in reduction of rates. | 

Would you keep the service open all night ?— Provision would be 
made for that, I haveno doubt. I believe there isa night service now. 
Continuing, the WrrsESS ssid the Glasgow Corporation were willi 
to put themselves in the same position as the National Telephone 
Company, and leave it to the option of the Post Office to purchase 
their system in 1911, or when the lease would expire. They would 
not ask anything for goodwill. They thought that a fairer ee 
ment would be for Parliament to grant the Corporation a license for 
21 years, giving the Post Office option, however, to take it over in 
1911, should it so desire. He should say that the Corporation would 
desire to work beyond their own municipal area, and to cover the 

area of the National Telephone Company. Owing to the action of 
the Post Office in extending the National Company’s area they would 
be at a disadvantage in communicating with the neighbouring 
borough of Govan. The Corporation ran water, gas, and tramway 
xı terprises far beyond the municipal boundary. | 
Do you run electric lighting beyond the municipal area?—No, at 
present the electric lighting is confined to the municipal area, and 
we have not got power to extend it. I may ssy we have not thought 
X necessary to apply for such powers because the matter of electric 
li. hting is being taken up by the various municipal authoritics round 
u out Glasgow. Continuing, the Wrrness said he did not see much 
difference between the extension of the telephone system to outside 
areas and that of electric lighting, so far as the breaking up of the 
roads was concerned. The great aud principal objection of the 
municipalities to the present telephone system was, that it had 
become a gigantic monopoly. 

How would you base your charges for people living in the outside 
areas ?— We estimate that we should be able to carry on the enterprise 
successfully at a uniform charge of about £5. "WiTNESS continuing, 
said that if the Glasgow Corporation got a license to carry on the 
telephone business within their own municipal area, or within the 
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area of the National Telephone Company, the mere possession of 
the license would constitute the enterprise a public p „to which 
they could legally apply the county fands in carrying it out. 

The CHíArRMABN: Pes i must ooa le as sr y un 
doubtful Assuming you have no such powers, how would you 
proceed supposing you obtained a license 7 — We should then have to 


carry on the telephone system 
3 But if we had to, we could do it under a private 


Amuming that there was a public Bill which would enable 
to start these systems of telephones, I take it they 
still have to come to Parliament for a private Act to borrow 
for the p ?—Well, of course, municipalities cannot 
borrow 5 Parliamentary authority, but I do not think there 
any difficulty rei 
5 Jf the price of the servioe was reduced he felt 
the number of subscribers would increase. He 


y 
very small circle opposed to the Corporation, and these perscns had, 
he got at" the National Telephone Jompany. 
5 that, su g a municipal service was started, 


National Telephone Company might compete reducing their 
charges below that of the Corporation. The Natioual Company knew 
their basiness too well to to carry on a battle of that sort 


attempt 

unicipality. In his opinion it was no use granting licenses 

to companies, because events had proved that they were always 

uar up by the National Soopan. Of course, there would be no 
municipalities to : 


coming | 
Replying to Mr. CorvirLm, the Wrrwxss said the Oorporation could 
immodiatel y start off with 5,000 subscribers, and they believed that 


eee eee eee 
s municipal one service laegow were based upon figures 
whieh he bad responsible contractors. 


was decidedly of that the municipality 
4 s mus tbe Post Office. It 


wes sn extraordinary thing that the Post Office, which had a well- 
tquipped aal Telephone Oo: had not been able to hold its own against 
the National en . He believed the municipality of 

able to hold own against the National Com- 
peny, because they would Le compete. i 

Replying to Sir Jamas WoopHOUSE, the Wrranes said he saw no 
nason why the telephone should not be worked with as much advan- 
tage to the public as the electric ligħt, gas, water, and tramway 
undertakings had been. 

My. CHISHOLM, member of the Town Council of Glasgow, and a 
member of the T'elephone Committee, examined by the CHAIBMAN, 
mid that, as one who frequently used the telephone in connection 
vith the Corporation, hecould not say that the service as supplied to 
the was efficient. He believed that the National Tele- 

pany had been giving considerable attention to the com- 
plaints which had been made, and had endeavoured to reduce the 
grievances, bot he could not say that they had been suocessful in 


their endeavour. | - 
on establish if they were 

granted a license 7— The twin-wire m. 
That d as well as underground ?— 
Oh yes. I don’t think that the National Telephone Company have 


ys more than they have. Continuing, the Wrrmnes said 
that the Glasgow ud bn objected to allo the streets to be 
woken ap by the Post Office for 1 of the National Tele- 
Pme Company, and they did not ve that Parliament ever 
intended that such powers should be used for the advantages of a 


By Sir James WooDHOUSE : The ion had recently been 
in communication ird 8 Postmaster- EN on the le adag 
vas holding his baud in the matter pending the report at Com- 
mittee. They held that, whether it was or was not a breach of the 
lav, it was clearly contrary to the spirit of the Act of Parliament, as 
regarded the rights of municipalities over their own streets, for the 
Pestmaster-General to grant facilities for the National Telephone 


Company to up the road 
Answering Mr. Commn, the Wrruues said, he should say that the 
present i of the telephone service in Glasgow was due to 


inefficiency 
the National Com haviog adopted the le-wire system. 
a Post Office d to grant Glasgow 
2 license, and in so acting he considered the Post Office 
bad acted prejudicially to the public interests. In the event of the 
Post Office declining to t the Corporation a license for a similar 
men to that now held Sy the National Company, they would be 
prepared to accept one for the municipal boundary, but he could not 
gSa would be content with that area. 
you think you çould compete with the National Telephone 
Company ?^— Yes, and give a much cheaper and better service. A 
GT a popoe a of the subscribers of the National Company 
the municipal ares, but, of course, there are others outside. 


We have no fear that in the event of a large increase in the number 
of subscribers we should be obliged to raise the charges. 

By Mr. Boscawen: He was decidedly in favour of municipalities 
working the telephones, as against either the Post Office or an 
private company. He did not advocate that course because he di 
not think the Post Office would ever take the question up, but simply 
because he believed the municipality wculd be the very best body. 

Replying to Sir Henry HowosTH, the Wirmrss said he agreed 
with Dr. Colquhoun that the telephones, if belonging to the Corpo- 
ration, should be carried on not fr the purpose of reducing the rates, 


. but for the public good, and any profit made should go in reducing 


the charges. That was the practica in all Scotch boroughs in regard 
to all municipal enterprises, but he believed that in English boroughs 
any profits made went to reduce the rates. 

The CHAN: Have you any complaint to make agaiast the 
National Telephone Company in giving preference to particular sub- 
scribers ? —I have no particular complaint. 

m am & public body you don't contemplate giving any preferences ?— 


o. 

You would be perfectly willing to make that impossible ?—Ab30- 
lutely impossible. 

Bupposing you bad an exchange of your own— would you desire to 
be in direct communication wi:h tbe National Telephone Company's 
exchange, or would you rather that your subscribers should be 
separate ?^—I would like, of course, that we should have communica- 
tion with the National Company 4 subscribere, and I believe ia a very 
short time the company and the Corporation would come to terms on 
ord matter—the arrangement would be so obviously convenient to 

parties. 

You contemplate that the National Company would connect their 
subecribers with yours?— Certainly; it would be to their interests 
that they should. 

And would you contemplate their bringing down their rates to 
yours ?— Well, I don't say that. 

That must be the result ?—It might be. 

Would you attach grest importanca to the connection between 
your subscribers and the company's subscribers? —No. I believe the 
Corporation could get the great bulk of tte subscribers. 

You contemplate that the two rival systems would go on until 
1911 side b mae ?—P.rhaps they would. 

But would it be a distinct advantage to the municipality if, by 
some means or otber, ite subscribers were put in communication 
with the National Company's subscribers ? —Undoubtedly it would. 
Replying to further questions, the WrrĒNess said it could not be con- 
tended that the competition of the Post Oifice had ever been genuine, 
but if the Corporation competed they would do the thing properly. 

The Committee then adjourned. 


MECHANICAL STOKING. 


Ws have received from Mr. Proctor, of Burnley, a descriptive circular 
of his new coking stoker. In this machine the coal is pushed from 
the hopper well within the furnace, and dropped by the return of the 
pee orram upon the front of the fire quite clear of the boiler 

nt. The ram is withdrawn quickly, and cools off in the mass of 
green coal not yet at the point of ignition. The next stroke of the 
ram pushes off the top of the heap cf coking fuel and sends it forward 
on the fire, and a fresh supply of fuel is carried upon the top face of 
the ram and dropped as the ram returns. Mr. Proctor has hitherto 
been a maker of a sprinkiing stoker—one of the best of this class, we 
admit. Sprinklers have the grave defect that they fill the flues with 
dust, and distribute dust from the chimney top over the surrounding 
locality. The absence of this fault is urged as an advantage of the 
new form of stoker, and we are glad to see the fault is recognised. 
Advocates of sprinkling have blinked the fact; they would have 
blinked more if they had got an eyefal of the dust. Let this rest, 
however; even Mr. Proctor, who has spent his thousands ia defence 
of sprinkling pa‘ents, no v calis his coking machine the stoker of the 
future. Batter late than never, Mr. Proctor has taken up coking, and 
appears to have got a good article with a minimum of moving 
parts. We do not see any reference made to the extreme desirable- 
ness of some mechanical means of ipe. the hoppers. At present 
the fireman fills them by shovelling back over shoulder 
fashion, and he goes home at night with a lot of fuel down his shirt 
neck, in his hair, boots, eyes, and generally is saturated with coal 
dust. Now we will tell a little story for the benefit of Mr. Proctor, 
and all and several cf the stoker makers of the north of England and 


‘elsewhere. We once went to see a mechanical stoker at work, and 


as usual, found the fireman busy overshouldering the coal into a 
high ho ; at an expenditure of energy about double that 
! or firing the boiler. We asked the fireman in a casual ed 
how he liked the machine, to which he, of the much grime, replied, 
through his covering of sweat and dust, that it were reet enough." 
Having some knowledge of men and stoker things, and moreover, 

g & profound knowledge of the vernacular, and therefore 
uaderstanding the fine shade of meaving concealed in the above 
dimnation by faint praise, we ventured on a hint that bis 
appearance seemed to indicate that a better system of 
hopper filling would ease bis “missus” somewhat on washing 
day. This encowaged him to an admission that “it wire 
a bit dirty.” Even here, though mildly put, there were subtle shades 
of meaning known only to the elect, and we to receive 
further information in another minute or so. Nor were we disap- 
pointed. Having satisfiod himself that we were not connected with 


the makers of the machine, when we asked him finally what he 
really thought of it, he dug his shovel savagely into the coal heap 
and replied it were i' hell.” Now, here was a machine, 
we forget the make of it, doing its work satisfactorily or fairly 
so, yet would be, we may suppose, promptly melted down if re- 
moved whither the above would indicate—and why. Bimply 
mechanical stokers have had too much thought of 
hemselves, and too little common humanity for others to care how 
stoker goes to his home at night. We cordially 

d with the poor man in question, for this it is that has 
mechanical stoking so back, for labour has been intensified 
more unpleasant. Unless hoppers are to be also filled 
mechanically, firemen will condemn the stoker more or less piously 
so. It is not enough to put elevators and 

conveyors to a range of boilers. Even single bo should be so 
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NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPEOIFICATIONS. 


NEW PATHNTS.—19098. 


' Complled eupremiy fer this journal by W. P. Tuomreon & Oc., 
Late Patent Agents, 892, High Holborn, Londen, W.O., ie whom 
an inquiries should be addressed. 


18,161. 1 in or connected with electric switches." 

H. S. Vxurrr. June 13th. D 
18,104. “An improved system cf and appliances for outdoor 

electric lighting.” G. WiLEkmsox. Dated June 13th. ( Complete.) 
13,208. “Im 


ments relating to electric arc lamps.” W. J. H. 
Jom. Dated June 13th. li 


18,200. “Bromo-electric process for the extraction of fine or 
refractory gold or other metals" W. H. Hrarr. Dated Jure 13th. 


18,210. "Improvements in and relating to electric heaters." 
R. LuBDELL. June 13th. (Complete) l 


13,299. “Improvements in or connected with electro-plating vats.” 
W. Mannima and H. Hatt. Dated June 14th. 


13,241. “Improvements in the method of and means for mag- 


netically treating tool blades and the like" J. MoKay. Dated 


13,258. “An improved system of electrical communication for 
use in telephony, telegraphy, and the like." A T. Baowm. Dated 
June 14th. (Complete. 


18,261. “Improvements in and relating fo the outer cells or con- 
taining vesels of electric batteries." H.JoBBEN. Dated June 14th. 


19,2973. "Improvements in systems of electrical distribution.” 
TRI Barra 


THomson-Hovuston Oo., Larn. (C. P. Steinmetz, United 
States.) Dated June 14h. (Complete.) 


18,274. 3 in systems of electrical distribution.“ 
Tus Barris omson-Hovsetom Co, Lrp. (OC. P. Steinmetz, 
United Statee.) Dated June 14th. (Complete.) 


13,299. “Improvements in electrical starting and steering 
spree ap ble to electric launches and the like.” H. W. 
LAND, jan., 8. OLaRk, W. PAPINERAU, and A. A. HARRIS. 
Dated June 14th. ö 
13,900. “Im 


vements in or connected with screens, shades, or 
covers for 


lights.” O. O. Baorr. Dated Jane 14th. 


13,3°4. “Improvements in electric arc lamps.” A. M. ARTES. 
Dated June 14 


13,308. 
June 14th. 


13,3123. Im 
MiCHAELSOX. 


. 19,316. 
J. L. Lana 


vements in elcctric incandescent lamps.” O. E. 
ated June 14th. 


“Improvements in or relating to telephone installations.” 
Dated June 14th. (Complete.) 


13,825. “Improved means for ventilating enclosed or partial! 
enclosed elcctric motors.” W. HanTRELL. Dated June 15th. i 


19,393. “Improvements in electrolytic apparatus especially in- 
tended for use in the electrolytic decomposition of solutions of 
alkaline chlorides.” J. R. WYLDE, J. W. Kynaston, and UNITED 
ALKALI Company, Liutrep. Dated June 15th. 


13,399. “Method of combined application cf continuous and 
alternating currents for exciting magnetic fields and combination 
apparatus for producing, by this method, electrical energy and 
mechanical power.“ M. Dznr Dated June 15th. (Complete.) 
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* An eleotro-thermic incubator.” A. E. GREVILLE. Dated 
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19404. „ Pliable support for electric incandescent lamps or other 
light articles.” J. Dod br. Dated June 16th. 


13,468. “An improved system of telephony.” L. T. B. BAUSDER- 
som. Dated June 16th. 


13,477. “Commutator brush-holders and brushes for electric 
motors or dynamo-electric machines.” E. H. JOHNSON 
LuNDELL. Dated June 16th. (Complete.) 


19,478. "Improvements in or relating to apparatus for controlling 
electric carenta of high tension and great quantity." E H. JOHNSON 
and R. LUNDELL. Dated June 16h. (Complete.) 


13,497. tt inca in telephone magneto boxes.” A. GREGG. 
Dated June 17t 


13,557. "An improvement in telephone cables.” 
Bauxpznsox. Dated June 17th. 


13,569. “Improvements in jointing electric cablcs.” 
Barger. Dated June 17th. 


13,586. "Improvements in electric cables.” 
and W. FENNELL. Dated June 18°h. 


13,640. “An improvement in advertising electric signs." J. L. 
JonNsrox and BovBIL, Limitep. Dated June 18th. 


L T. B 
J. H. 


G. C. ALLISGHAM 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies f amy cf these Bpecifications may be obtained of Mens. W. P. 
Tmowrsom & Oo. 329, High Holborn, W.O., price, post. free, Od. 
(in stampe). 

1897. 


18,230. "Improvements in apparatus for electrically actuating 
avd controlling ship's rudders or other mechanism" S. PrrT. 
Societie Sautter Harle et Cie). Dated . August 5th, 1897. 

his relates to a tus for controlling rudders, &c. It 

consists of a combination with a transmitter of receiving 
contacts, and any commutator which produces the opening and 
closing of the circuit of the armature of an auxiliary motor, this 
auxiliary motor controlling in its turn the rheostat commutator which 
directs the current of the main motor, by the intervention of a dif- 
ferential epicycloidal train with conical gearirg; the main motor 
ical transmission on the one hand upon the differ- 


poem bym 
ential train, and on the other hand upon the contact rod of the 


receiver. 3 claims. 


18,934. " 5 in automatic electric alarms" P. V. 
VANDEVRNLDE. Dated August 16th, 1697. This relates to an alarm 
device for use in o window sashes, provided with counter- 
balance weights. Below the usual grooved pulley are placed two 
spring arms, fixed to the cssement, one above the other. They are 
insulated from one another and connected with a battery. The top 
one is longer than the other, and comes in contact with the weight 
when the sash is down. As soon as the sash is raised, the weight is 


lowered, and the other end of the spring arms are so arranged as to 


spring together, which completes the circuit and operates the alarm. 
2 claims. 


19,230. "Improvements in a system for the electrical tection 
of safes.” I. Fa&szD. Dated August 19th, 1897. This tes to a 

tection system comprising of a closed electric circuit, the safe 
orming a component part of the circuit. On the interruption of 
the circuit, there is a means for sounding an alarm bell. There is an 
electro-magnet and its armature forming an integral part of the 
circuit, vut arranged outside the safe. There is a structure pro- 
vided with a recess, with lugs fixed in the walls of the recess. 
There are & series of spring p fixed to the safe, and adapted to 
engage in the lugs and lock the safe in the recess. 9 claims. 


19,518. “Improvements in electrio arc enn asi T. SPENCER. 
Dated v ien 24th, 1897. "This relates to an arc lamp adapted to be 
operated by ry alternating current, and consists of a combination of 
opposed solid carbon electrodes with an enclosure for their ends. 
There is a choking coil in electric circuit with the electrodes, and an 
automatically movable core for the choking coil. The core is con- 
neóted with one of the electrodes, so that a reciprccatory movement 
of the core may be imparted to the electrode. 1 claim. 


S e ne 


Search Lights in Waifare.—The Electrical School at 
Bt. Mary's Vale, Chatham (attached to the Royal Engineers’ School 
of Military Engineering), were called upon to take an active part, 
yesterday (23:d inst.) in the inspection which the Commander-in- 
Chief (Viscount Wolseley) made of the Thames District, and more 
in particular the garrison of Chatham, and the defences of the 


Medway and Thames. During & night fight” the search lights did 
admirable service, 
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CONCURRENT ELECTRIC LIGHTING 
POWERS. 


HonpERs of provisional orders under the Electric Lighting 
Act are passing through a very anxious time. From all 
parts of London and of the provinces we hear of notices 
having been received by the local authorities of the intention 
on the part of companies, new and old, to apply for con- 
current powers over their districts next November. 

The notice round which will, perhaps, centre the most 

interest is that given by the Charing Cross and Strand Com- 
pany to the Corporation of the City of London. The 
application of the company is contained in a letter to the 
clerk of the Streets Committee of the Public Health Depart- 
ment of the Corporation, and sets forth at some length the 
grounds of its application, and finally states that “Section 1 
of the Electric Lighting Act, 1888, expressly provides for 
and encourages competition, even with a local authority.” 
. This same Section 1 has been much in evidence lately, 
both in the House of Commons and in the committee rooms, 
and the important sentence with which it closes has been 
often quoted :— 


The grant of authority to any undertakers to supply electricity 
within any area, whether granted by license or by means of a 
provisional order, shall not in any way hinder or restrict the granting 
of a license or provisional order to the local authority, or to any other 
company or person within the same area. 


We must say that we fail to discover in this clause grounds 
for the statement made by the Charing Cross and Strand 
Company that there is an express encouragement of com- 
petition. | 

It is true that the ordinary layman, anxious to make 
himself master of the Act, finds it difficult, in studying 
this clause, to define its precise meaning. 

On the first peru:al he may pardonably come to the oon- 
clusion that the words “any undertakers” cannot possibly 
include the local authority of the district, for, manifestly, if 
a provisional order for electric lighting were already pos- 
sessed by the local authority, there would be no sense in 
atating that that possession did not hinder the granting of 
a provisional order within the same area to such local 
authority. Following the clause to its conclusion the 
inquirer would certainly judge that “any undertakers” 
must be interpreted as any company, as the clause goes on 
to refer to any other company. 

On reference, however, to Section 2 of the Act of 1882 he 
will learn that 

The provisions of this Act shall apply to every local authority, 
company, or person who may by this Act, or any license or pro- 
visional order granted under this Act, or by special Act to be 
hereafter passed, be authorised to supply electricity within any area 
(in this Act referred to as "the undertakers”). 
whereby it appears that the words, “any undertakers,” must 
embrace both companies and local authorities, thereby 
making nonsense of the much quoted clause. 

Parliamentary lawyera have, however, had no hesitation in 
translating the clause to mean that the possession of a pro- 
visional order, whether by a local authority or a company, 
shall not in itself be any bar to the grant of concurrent 
powers to a company or to a local authority. 

This provision has always seemed to us a wise one. In 

D 
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the absence of such a clause, the“ undertakers ” would have 
been justified in considering themselves the possessors of & 
monopoly, and would have cared, as the City of London 
Company apparently has cared, very little for the interests of 
the consumers, and have exacted, as that company has done, 
its fall maximum price. 

We do not overlook the fact that the provisional orders 
granted by the Board of Trade reserve to that body the 
power of revocation of the order in whole or in part, in the 
event of the neglect of the undertakers faithfully to fulfil 
their obligations thereunder; but revocation is a very serious 
measure, and one that the Board of Trade would only 
enforce under strong provocation. Indeed, only in cases 
where, after the expiry of some years, not a single step has 
been taken to put the order in force, has revocation ever 
been enforced by the Board of Trade. 

Manifestly an undertaker can much more easily be kept 
on the path of good behaviour by the near possibility of 
competition than by the remote one of revocation. Hence 
the excellent moral effect of the closing words of Section 1 
set out above. 

That, in the opinion of the Board of Trade, the clause 
should operate in its moral effect, rather than be put into 
practice, has been proved by the persistent refusal in that 
department, in all except one solitary case (applying to a 
district in the heart of the metropolis), to grant powers to 
a second “undertaker” where a provisional order was already 
in operation. 

Those whose interests lead them to advocat» unrestricted 
competition point triumphantly to the fact that in some 14 
parishes in the metropolis the Board of Trade have granted 
competing powers to two companies, They, however, omit 
to state that these competing powers were, with one 
or two special exceptions, all granted at one and the 
fame time in consequence of the rush made by com- 
panies for the choicest parts of the metropolis in the session 
following the passage of the amending Act of 1888. 

The only similar case that occurred outside London was, 
we believe, in Newcastle-upon-Tyne, where the two under- 
takers agreed not to compete, but to divide the city into two 
equal portions, each undertaking operating solely within its 
own territory. 

Our point is, that where an undertaker has been in pos- 
session, faithfully carrying out the obligations of the order, 
the Board of Trade has never granted concurrent powers to 
a second undertaker. 

As a result of this sensible interpretation of Section 1 of 
the Act of 1888 by the Board of Trade, local authorities 
and capitalists alike have seen a security for capital in 
undertakings under the Act sufficient to induce investments 
aggregating some fourteen millions sterling during the 
past 10 years, and to this large investment is due the 
present very flourishing state of the electrical industry. In 
our opinion no more serious blow could be given to that 
ind than the withdrawal of the vital principle of security 
for capital. In this country, where we pride ourselves upon 
security for capital and fixity of tenure as the basis of our 
commercial prosperity, it will hardly be credited that an 
attempt is being made in the present Parliament wantonly to 
destroy the whole basis of our industry, but such, we regret 
to say, is the case, for the recent decision of the Select 
Committee of the House of Lords in the case of the General 
Power Distributing Bill, gives to a company the right of 
competitive supply of electrical energy in districts already 
covered by provisional orders granted to local authorities. 

The district allotted by the Bill to the company covers 
an area of 2,000 square miles, and includes the cities of 
Sheffield and Nottingham and the towns of Lincoln, Chester- 
field, Rotherham, Doncaster, &c., &c. Some of the corpora- 
tions have already invested, and the others have entered 
into obligations to invest, a very large amount of capital in 
carrying out the provisional orders granted to them by the 
Board of Trade, and they have done so on the faith of a 
continuance of the interpretation of Section 1 of the Act 
hitherto given by the Board of Trade. 


The case is very well put by Mr. Robert Hammond in a 
letter which appeared in the Times of Monday last. Panag 
the past 20 years Mr. Hammond has been in touch wit 
local authorities on the subject of electric lighting, and no 
one in the country can perhaps speak more authoritatively 
than he as to the view that local authorities take of the 
investment of capital in electric lighting undertakings. 

It will be remembered that a fortnight ago Mr. Braith- 
waite, jun., wrote to the Times and other D nose urging that 
where a company had been faithfully fulfilling its obligations 
it should not be disturbed by the opposition of a local 
authority, and we await with some anxiety the decision of 
the House of Commons Committee in reference to the 
pending cases of Bermondsey and Marylebone. 

Mr. Hammond takes up the opposite tale, and we quote 
from his letter as follows :— 


It has been my province on many recent occasions to act for local 
authorities applying for powers, and I am able to fully confirm what 
Mr. Braithwaite has said in reference to the rule which has hitherto 
revailed at the Board of Trade of not permitting a local authority 

wers unless saddled with the of 


o obtain concurrent 
urchasing the g undertaking, and though it has my 


addressing you to- 
further, and to poni out that the 
behaviour, which, 


that is to say, while admitting the justice of the plea 3 1 
holding statutory rights and sati rily 
out, should not be competed with by local authorities, so local 
authorities, holding statutory rights and satisfactorily 
obligations, should not be competed with by dear Yet, to my 
Erat surprise, I find many, who give their complete adhesion to the 
ormer proposition, are inclined to deny the soundness of the latter. 
Burel capital provided by the o investor is to be pro- 
tected from undue competition, so this protection should also be 
extended to the capital provided by the community in its collective 
ca . 

Notis de cue ol the city of Sheffield. It has recently, at an 
e a million sterling, acquired the works of the 
Sheffield Electric Light Company, believing that the rule which has 
prevailed hitherto of lea an undertaking free from competition, 
re c eel ata ie prs 
find themselves by the decision of the Select Committee face to face 
with & competitor. 

that which your recent correspondent uiged should be given £o 
as Ww ou 
investing mee bara i iim 

The amount invested by local authorities up to the present 
time in electric lighting undertakings has reached a sum of 
close upon six millions sterling, but we venture to predict 
that until this pernicious decision of the House of Torde’ 
Committee be reversed, every local authority in the United 
Kingdom will hesitate to embark new capital in a business 
which is subject to the contingency of competition with an 
irresponsible company, whose main object in invading their 
territory would possibly be to force the local authority to 
buy, them out. 

he juncture is a serious one; but whatever the decision 
may be, there is one good feature in connection with it. 
The local authorities who find themselves by the decision of 
the ae of r Committee so strenuously stirred as 
pose the grant of concurrent powers to companies, have 
feonived an object lesson which vill cause them to ow- 
ledge the injustioe of a local authority applying for con- 
current powers over a district of a company where that 
company is faithfully fulfilling the obligations of its pro- 
visional order. 

Our readers are aware that the Board of Trade have, in 
departure from the custom that has guided. them hit 
granted to the Vestry of Marylebone and to the Vestry of 
Bermondsey a provisional order, in spite of there being in 
the one case the Metropolitan ee and in the other case 
the London Electric Company already holding powers in their 
districts. These provisional orders will, in the course of the 
next day or two, come before a Select Committee of the House 
of Commons, and we trust that the grant of the orders will be 
refused, unless it be conclusively proved that the companies 
at present holding the provisional orders have not faithfully 
fulfilled their obligations under these orders. In that case, 
of course, the plea for concurrent powers would be a strong 
one. In our opinion, it is the only plea that should ever be 
urged for the enforcement of Section 1 of the Act of 1888. 
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THE ELECTRIC LIGHTING OF WIN- 
CHESTER. 


Tux works of the Winchester Electric Light and Power 
15 Limited, were opened by the Mayoress (Miss 
) on Thursday last week, The ceremony was 
formed before a distinguished company, which included the 
Mayor (Mr. Alfred se cgi the 1 ol Guildford, Canon 
Warbarton, Storer Co . F. Kirby, bt W. Ii. W. T. 


ES 8. Moran, Q. 8.  Woolduidee’ 
Snelling, and H. Easther, General 
Montgomery, Col. Hamilton ed er 
Captain Clayton Mitchell, H. C. Damant 5 

incl Mr. F. E. Gripper, managing directo 
Edmnundsone" Electricity Corporation, J. C. Wigham, 
mginecr to the Salisbury Electrie Lighting Company, H. A. 
engineer to ury Electric Lighting Company, 
Warburton (secretary and engineer), F. G. Poulton (assistant 
engineer), ard W. T. Pressland. 


A capital lunch was subsequently partaken of at the Royal 
Hotel, a charming old hostelry with associations dating back 
for centuries, where, by the way, we hope to see the 3 
light in full swing before many weeks have E reri 
by. Alderman T. F. Kirby siesta and immediately 
supporting him were the Mayor and Mayoress, Canon War- 
burton, and most of the gentlemen present at::the opening 
ceremony. 

In reply to the toast of The Mayor and Corporation of 
Winchester,” the Mayor, who was cordially „ observed 
that such an oocagion must be a memorable one in the city, and 
it was very gratifying to him to be present as Mayor. Some 
people used to say that Winchester was asleep, but he 
thought they were getting into very enlightened days indeed. 
If he might deviate a little he would venture to take a 
wot himself and propose “Success and P ity to the 
Winchester Electric Supply and Power Corporation." The 
Winchester Corporation, he was sure, all progress and 
prosperity to commercial undertakings in the city, and they, 
therefore, wished especial prosperity to the company which 
had just started ita work. 

Mr. Gripper (Edmundsons Electricity Corporation), acknow- 
ledged the toast, and referred to the way the company came into 


GENERAL View or Enaonns AMD Dynamos. 


Mr. Poulton, we um pupil with 
Mears. Belliss, and went oo Wiehe a4 efit lace to 
eect their part of the plant, and with Mr. Warburton has 
&nce supervised most of the station work. 

Previous to the o J C. Wie the visitors were shown 
over the works by » who explained the 
details of the 


Ba Naa 
After making a tour of the works, the party again assem- 
bled in the engine room, where the Mayoress performed the 


Alderman T. F. Kirby thanked her for 5 p» 
duties imposed upon her, and on behalf of eres 
Mked her to accept the 5 switch with which she 
turned on the electric light 


v rtr time that gn should have the Ter light i in 
Winchester, 


being, the action of the Corporation in the matter, and the 
admirable way they were supported pi the gentlemen who 
acted as directors of the company. They now saw before 
them about 8,000 lights to start with. As regarded the 
cost, that was a thing they would vin find out for them- 
selves; but it was not an extra t light at all, and the 
present company were adopting a sliding scale, in which the 
more they used the leas they would Pay in proportion. He 
hoped as years went on the Winchester Company would 
justify the enthusiasm with which they had received the 
toast. 


Mr. Wigham also made a few remarks. He ex 
his indebtedness for the courtesy with which the company 
had been treated whilst the cables were being laid, and said 
that the mere fact that between 2,000 and 3,000 lamps were 
being connected every day all over the country showed that 
the electric light was no luxury. 


The City was lighted by oil previous to 1895, when the 
Council secured a provisional order. O „however, à 
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low tender from the gas company for public lighting, it was 
decided not to proceed with the order. Then, in the autumn 
of 1896, Messrs. Edmundsons’ Electricity Corporation made 
the Council an offer for a transfer of the order, giving them 
the option of purchasing the undertaking under easy con- 
ditions. The neceesary formal proceedings occupied a long 
time, and work was not actually started till last autumn. 

The whole of the works bave been designed and erected 
by Messrs. Eimundsons' Electricity 55 Limited, 
Mr. H. N. Warburton acting as their resident engineer. 

The general scheme is based on the assumption that 6,000 
8-O.P. lamps may be expected to be connected in the area in 
which the mains are laid within a year or 80. l 

A site for the station was obtained on the north side of 
the town, on a piece of ground formerly occupi 
buildings of the Abbey of Hyde, in the churo 
were buried several of the Saxon kings, notably, Alfred the 
Great. The site is not far from the railway station, and 
there is a stream running through the premises, which is 
intended to be used for condensing purposes when the station 

we bigger. | 

The buildings were erected under the supervision of 
Thomas Stopher, E:q., the architect in Winchester, by Mr. 
J. Thompson, of Peterborough, who, at the time the contract 
was settled, was engaged in the repair of the cathedral roof. 

In the boiler 
house there are at 
present erected two 
Babcock & Wilcox 
water-tube boilers, 
each 26 feet 4 inches 
long, with a drum 
3 feet diameter. 
There are 870 
square feet of heat- 
ing surface to each 
boiler, and each 
evaporates a mini- 
mum of 2,280 lbe. 
of water per hour at 
120 lbs. pressure, 
with a natural 
draught, and the 
feed water at a 
temperature of 
about 200° F. 

There are two 
horizontal double- 
acting Worthington 
pumps, with a 
duplicate feed 
range, and either 
capable of deliver- 
ing through the 
feed water heater or 
direct. 

There is enough room in the; present boiler house for two 
more boilers of a larger size. ij 

The feed water heater, which is of Babcock & Wilcox latest 
design, is fixed in conjunction with the main exhaust pipe, 
and by an arrangement of valves, can be used, or the exhaust 
steam sent direct to the atmosphere. There are 35 tubes in 
the heater, 6 feet 11 inches in length, giving a total of 98 
square feet heating surface. 

The engine room runs parallel to the boiler house, and 
contains two  Belligs-Parker's direct coupled sets, each 
of 58 kilowatt capacity. The engines are of Messrs. G. E. 
Belliss & Oo. s latest patent compound self-lubricating 
type, having the high pressure cylinder 8 inches 

iameter, and the low pressure cylinder 14 inches 
diameter, with a 6-inch stroke, running at 450 revolutions, 
with 120 lbs. per square inch at the engine stop valve, 
exhausting into the atmosphere. The cranks are opposite, 
and two piston valves on the same rod work both oylinders, 
thus requiring fewer working parts and less space. The 
engines are fitted with throttle valve governors, driven direct 
off the crankshaft by means of levers, and a steam separator 
is also fixed, scape direct to a Geipel steam strap to 
away automatically all condensed water, and drain an 
exhaust pipes are fixed in a trench, over which is laid floor 
plates resting on set angle irons, which renders things 


SWITCHBOARD. 


easy of access. The L.P. drains have a range of piping to 
themselves, and the H.P. drains deliver into the exbaust 


ipes, 

d "The H. P. cylinder is fitted with a metallic packing in the 
stuffing box, of the well-known Combination Metallic Packing 
Company's make, of Newcastle-on-Tyne, and provided with an 
extra gland to take one or two tarns of soft packing to prevent 
water coming down the glande, and which works admirably. 
The glands are easy of access, both being fitted out- 
side the engine casing by means of a distance piece cast on 
the trunk guide, and which also forms the bottom cover for 
the cylinders. | 

The dynamos are of Messrs. T. Parker's shunt-wound type, 
for 115 amperes at 460 volts when running at 450 revolu- 
tions per minute. | | 

Alongside the engines are fixed two transformers and two 
boosters, all coupled together, running at 1,000 revolutions 

minute. e two boosters are capable of giving 70 
volta and 60 amperes, and the transformers 230 volts and 
50 amperes. 

All the bearinga are of the ring automatic type, which 
Messrs. Parker sapply to all machines made by them. 

The secondary batteries are of the D.P. Battery Company’s 
type, and consists of 230 cells in glass boxes fixed on wooden 
trays, and resting on glass insulators containing resin oil. 

They are capable of 
supplying 800 
8-C.P. lamps for 
nine hours, or 1,200 
8-C.P. lamps for 
4 hours. 

The switchboard 
was made by T. 
Purker, Limited, of 
Wolverhampton, 
and is composed of 
six panels of slate, 
fitted up with the 

necessary i ns t r u- 
ments and switch: 8 
for working the 
accumulator, trans- 
formers, boostars, 
and main dynamos. 
On the one side 
there are the middle 
wire and accumu- 
lators, and on the 
other side of the 
board are the six 
outer wires, main 
fuses and dynamo, 
main automatic cut- 
out switches and 
amperemeters, All 
the meters are of 

Lord Kelvin's type. There is also on the accumulator side of 

the board an electrostatic voltmeter made by James White, 
of Glasgow, which is used as a standard for all the other 
voltmeters. On the end wall of the engine room are fixed 
two of Lord Kelvin’s engine room voltmeters with 18-inch 
dials, mounted on teak boards, and below these are two. of 

Lord Kelvin’s recording voltmeters mounted in the same 

manner. Each of these four voltmeters has ita own switch, 
so that any one of them can bə cut out of circuit with- 
out interfering with the other three. 

At the bottom of the switchboard there are four Thomson- 
Houston wattmeters (not shown in the illastration) two for 
100amperes at 270 volta, and two for 150 amperes at 450 volts. 
The two of the larger capacity are fixed in the main dynamo 
circuit, and the two smaller ones take one-half of thé accu- 
mulator each, each being inserted in the two main leads from 
the battery house. EN 

The steam piping is arranged in duplicate. Pipes and bends 
are of wrought-steel, with welded seams, and heavy forged 
flanges screwed on hot and brazed. Tee pieces and pocket 
Pipes, are of a special mixture of cold blast hematite and steel, 
and pipes are carefully drained to Geipel traps. The exhaust 
pipe is of cast-iron under the engine room floor, covered by W. I. 
chequer plates. A bye-pass is provided for the feed heater. Feed 
pipes are arranged in duplicate, with valves to cut off any 


Vol 43, No. 1,076, Jur 8, 1898.] THE ELECTRICAL REVIEW. 97 


section that may fail. Connections are provided to allow of 
feed pumps, drawing from river or supply tank, and 
delivering to either boilers or supply tank. Steam for the 
pumps is taken from the boilers, independent of main 
steam. 


All the steam and feed pipes are covered with the well- 
known magnesia sectional covering, manufactured by the 
Washington Chemical Company, of County Durham. There 
is a 2-inch thickness of this covering the whole length of the 
main steam drum of each boiler for half the circumference, the 
other half being set 
in the brickwork, 
m i are to the 

mes. propos of 
this, there appeared 

high! 


covering steam pipes, 
and the econom 
which can be ens 

by their judicious 


em t. 
galvanised iron 
feed tank, holding 
about 2,500 gallons, 
is fitted over the 
lavatories. - 
The accumulators 


of the three-wire system, the armatures being wound on 
sleeves and slipped on the end of balancer spindles. 

The balance of the three-wire system is maintained by 
the balancer transformers, either of which machines is capable 
of driving two boosters at full load. 

kd apek at consumers’ lamps is 210 volts. While 
the = small, rip 555 T 80 z very ms 
capacity for size of station, will supply all mps. Only 
one shift is expected to be acta for some TE to come. 
The supply is on the three-wire system with 420 volts on 
the outers. 

The mains are all of Messrs. Callender’s Company’s make. 
The feeders are triple concentric, lead coated and armoured, 
and the distributors are three-core of the same type, the use 
of three-core making the gue of services a much simpler 
matter. All the mains are laid direct in the ground. The 
feeder and network boxes are of Callender's standard type, 
and for this class of cables the ends are sealed with bitumen 
compound, through which the connections project for the 


V and testing 
here are at present about 


8 8 
Yards. — ines, ape 
8.113 feeders e. “15... 15 . 075 triple concentric. 
3,359 distributor  ... ‘075 ... ‘050 ... ‘075 three-core. 
1,771 » se CUN uv OUO. daa 000 » 


The scale of charges is on the maximum demand system, 
7d. for firet hour, 4d. for second, and 2d. for all following. 
There are not very many customers connected at present, 
only about 12 or 15, but orders are coming in very quickly 
now that current is being supplied. There is an excellent field 
for speg There are many fine shops and good residential 
there is also the celeb public school, which, 
with the houses attached, are almost sure to become good custo- 
mers. The military barracks, burnt down a few years ago, 
and about to be rebuilt on an extensive scale, the County 
Infirmary, the Diocesan Training College, a number of 
breweries, one of which is already lighted, and the various 
municipal and county public buildings must also be taken 
into account. 
The Hire Wiring system is that adopted, and the cost of the 
work is spread over 56 equal quarterly payments, interest at 


the rate of 5 per cent. being charged on the unpaid amount. 
This means, roughly, 2s. per lamp per annum, taking the 
wiring to cost 20s. per lamp. 

We heartily congratulate Edmundsons' Electricity Cor- 
poration upon the workmanlike station erected for the city 
of Winchester; substantial and plain, yet roomy, light, and 
airy, with plenty of spice for extensions. Winchester is 
only one of the many places of similar character as regards 
siz3 and population which Edmundeons have got in hand, 
as may be gathered from a perusal of our “ Electric 
Lighting Notes” 
pages in this issue 
of the REVIEW, 
and there seems but 
little doubt that their 
pluck and enterprise 
in taking all the 
responsibility and 
risk in erecting cen- 
tral stations will 
meet in most in- 
stances, if not in all, 
with a substantial 
reward. That such 
will be the case in 
Winchester there is 
scarcely room for 
doubt, as the station, 
with its accumulators, 
is calculated to work 
with the greatest 
economy at all times 
of the day, and with 
a progressive and 
enlightened Mayor 
and Corporation to 
look after the inte- 

l rests of the city of 
a thousand years of civic government, “the birthplace of 
England’s greatness,” there is no reason why the Winchester 
central electric lighting station should not speedily be num- 
bered with the commercially successful electricity works of 
the United Kingdom. We may add, in conclusion, that the 
negatives of the photos from which our illustrations are 
reproduced were taken by Mr. W. T. Green, of Winchester. 


JOINT TEST: SUPPLEMENT TO RAYMOND- 
BARKER'S ACCUMULATION NULL METHOD. 


By A. D. CONSTABLE. 


INVESTIGATION at some length having been made on this 
method, with a view of finding whether in all cases it would 
prove a really satisfactory joint test, the following supple- 
ment to Mr. Raymond-Barker's note (see ELECTRICAL 
REVIEW, May 6th 1898) may be of interest. 

The difficulty in all joint tests is that the joints are too 
good, i.¢., the insulation of the short length of core tested is 
so enormous that the joint leakage is generally swamped by 
leakage on leads and instruments, and this combined with 
the necessary low sensitiveness of the galvanometer, if on 
shipboard, makes the test one of the ronghest of qualitative 
tests rather than an approximate comparison of insulation 
values, The length of joint or core under test is generally 
about 18 inches, and, taking temperature as 60° F., the 
insulation of this length comes out about 15 x 10° for 
1,000 Q per N M core at 75° F. 

The accumulation due to lead leakage may give as much 
as 50 or 60 divisions, while only one or two extra divisions 
are added when the joint or piece of core is put on. 

Mr. Ray mond-Barker's diagram may be drawn as in fig. 1 
to show the leads from the testing room more clearly :— 
The lettering is the same with the exception that the writer 
has used throughout 12 to denote the standard core, and 1, to 
denote the joint, these lettera being also used in the formule 
for the respective insulation resistance values. 
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In the diagram c d are the standard core leads, and a b 
those for the joint. 

When x, is in tbe charging position, c, is cbarged by 
leakage through the joint plus that through the insulation of 
ends a b. Leakage from b toc will not of course tend to 


charge C2. But c, is similarly charged by leakage through 
the core 12 plus that through insulation of c d, and since b 
may be a long length of cable, the c d leakage may be very 
different from the a b leakage. — 
The insulation of the trough would require special atten- 
tion tco, but one constructed as in fig. 2 would probably 


K 
F 


be satisfactory, 1 and 2 are the two troughs constructed 
of thin metal and fixed to stouter side plates of metal, P P, 
which are shaped to take the three corrugated ebonite 
insulating distanoe pieces, E E E, and provided with feet for 
convenience when not suspended. When in use the trough 
is suspended on the insulating rod by means of the 
ebonite blocks, F, fixed to the trough by the hard fibre strips 
88. By keepiug x and r clean, a very high degree of insula- 
tion can be obtained between the troughs, and it is as 
convenient to use as the ordinary single trough. 

The modified test, involving the use of adjustable resist- 
ance referred to by Mr. Raymond-Barker, is the following :— 
It has tbe advantages that lead leakage can be compensated 
for and only one trough of the usual description is required, 
and consequently only one earth lead, but by using the same 
battery only half th» E.M.F. is available for each joint, and 
the simple key, ka, must be replaced by a second Price or 
Lambert key minus the galvanometer key K,. As regards 
the battery, thougb, small medical cella are quite suitable 
and take little room. 

As before, c, and c; are two mica condensers, a the galva- 
nometer, n, and Rz the two resistances across the battery, 
one or both adjustable, 7, and 12 the joint and standard 
core respectively, K} the second Price or Lambert key to 
replace simple key x; in fig. 1. T, is an ordinary trough in 
which both 1, and 1, may be placed, but in order to get over 
the trouble of lead leakage the piece of core, Iz, may be kept 


in the testing room. The possible degree or two difference 
of temperature between the testing room and the joint not 
being of great importance, as the joint may have been 
hardened in a fre zing mixture, and thus have its tempera- 
tare very vaguely krown. A convenient trough for 12 isa 
-tabe of metal, with a split rubber stopper in each end. 
his may be mounted on an insulating stand and connected 
up once for all at the beginning of a series of tests. 

There is required then a lead a to the conductor of the 
cable, and one 6 to the metal of the trough. 

It is evident that leakage from 5 to a will charge c, as 
well as lea through the joint, but if 5 is surrounded by 
a metal shield connected with the terminal, a, of the battery, 
this shield will 1 this leakage, henoe c, will ba 
by leakage through the joint alone. 1; being in the testing 
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room close to the instruments, the leakage through its leads 
may be made negligible. The lead, ö, may conveniently be 
a piece of old L i S type cable, a being the earth terminal 
of battery, the trough, Ti, being as usual highly insulated. 

To make the test, see that tbe cable has no charge, then 
first depress ks, then depress K, for 60 or 100 seconds say, 
then at end of period raise K, and immediately raise ks, 
taking care that K, is up first however. After mixing 
charges for a few moments, depress Ks, and if there is no 
throw, I, = Is, supposing that C, = C, and RI = B.. 

If there is any want of balance due to extraneous leakage 
not being all got rid of, it may be corrected by altering the 
ratio of R, and Bz. . 

The ratio 15 gives the ratio = if balance is obtained. 

2 2 

The following is a proof of this: — 

Ri and R, are assumed to be negligible compared with 
I, and Iz. 

Let oi be the quantity of charge in Ci, after f secs. 

I, the resistance in series with c, and vi the charging P. D. 

Let Qa T, Iz, and v, be the same quantities for Cs, 


then from the well-known formula for the rate of charge of 
8 condenser we have 


e being the base of Naperian logarithms, A similar expres- 
sion holds for Qz, which is made equal to oi. 


R 
Alo 1 = P Ltc,=c = Cy 
Ve m 
l 
1 * E t ( t 1) 
R, a * enn C NE NS 
Ry — 1 m t t 
2 1 = "LAT (en 1) 
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L t ¢ = 100 seconds c = 10^? farad. 
Take for example 1, = 2 x 10°O, aid 1, = 10 x 10°Q, 
Ta | 

LE 
I 5 
substitating in formula 
-5 -5 
Bo 657^ „ 1.000060 —1·000050 _ 1 
B 56 x 1975 E as 1000060 — 1:000010 5 


Thus for a ratio of 1 to 5 for 11 to 1; the proportionality 


mary does II. . 
Ig 


Since it would take too long to get balance by adjustin 
R, and Ry, it is better to take a given ratio, say, unity, an 
read the throw given by Qı ~ Qa and by reference to a table 
previously calculated find 11. 

The Pine oozes of the condensers used need only be very 

need not be exactly the same for both, since the 
charge taken up is so small a ion of the full charge 
possible that the charging current is simply dependent on 
the ohmic resistance of the piece of core, and the quantity, 
which is the mean current x time is therefore independent of 
2 OE capacity. This is seen at once by trial from 

orm 


An ordinary Thomson marine galvanometer will not give 
more than 200 divisions deflection for a discharge from 
a1 microfarad condenser charged to a P. D. of 1:5 volts. 

This is equivalent to one division for 0°75 x 10 coulombs, 
so that a difference of about 10 * coulombs is the minimum 


What is actually to be measured may be worked out. 
Taking the insulation of the standard core to be 12 x 10° Q 
at ME temperature, equivalent to 800 © per nautical mile 
at 75° F. 

€ aad Cz each as 1 microfarad, n, and R: equal, battery 
400 cella so that v, = vz = 300 volts, ¢ = 120 seconds. 


1 
120 
Then Qa = 300 x vl — 9 ) 
e^ x 12 x 1012 


= 0°30 x 107? coulombs. 


1 
= 800 x 107*5|]1 — — 
* í elo x k 


The following table gives values worked out of Qı, and 
also Q; — Qa for different values of 1,. 


— — 


11 Qi l | Qi — Qa 
— — — — 

15 x 10 024 x 10-8 |  -—008 x 10-8 
12 x 105 | 30 x 10-8 | 0 

9 x 10° 40 x 10-8 |^ +010 x 10-4 
6 x 10^ | 60 x 10-8 30 x 105 
3 x 105 120 x 10-5 | 90 x 10-8 
1 x 105 360 x 10-* | 330 x 10-* 


Hence, unless 1, was only ] 1, there would be no difference 
observable. Since the standard core only gives 03 x 10 
coulomb charge, this could not be detected on an ordinary 
marine galvanometer, and the test is consequently reduced to 
the simple test, and one at that which cannot 
i ween joints unless the ratio of their insulations 
is at least 1 : 4. 
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With lower insulation cables, or if a longer time of 
charging is used, the test would work better, but what is 
really necessary is à much more sensitive galvanometer such 
as would only be used in a factory and not on shipboard. It 
is in the factory after all that most of the joints are made. 

The point of difference between the ordinary joint test 
and the “null method” is this: in the former two separate 
readings are taken and the difference taken by ordinary sub- 
traction ; in the latter the charges go on simultaneously in 
two separate condensers, and the subtraction is performed 
automatically by the operation of mixing. But instead of 
taking the two charges separately, the difference only need 
be taken in one condenser, which is discharged through the 
galvanometer after the required time. This simplifies the 
“null method " down to an ordinary Wheatstone’s bridge 
measurement without losing any of the advantages. 

The connections are shown in fig. 4. I is in this case 


hihi 


a 0 
I 
~~! 
M rcr | l 12 
T? € A 
Fia. 4. 


shown in the same trough as 11, as lead leakage is as easily 
compensated for as when 1; is in the testing room. 

a and c are the leads to the conductor of joint and core 
respectively, b is the lead to the metal of trough, which must 
be well insulated as usual. This lead 5 is shielded to inter- 
cept leakage, and may consist of a piece of old L D S cable, 
as in the former case. b is earthed, and the rest of the 
instruments and the battery must be well insulated. 

To show that the arrangement is no less sensitive than the 
former more complicated one, an example is here worked out. 
Take R, and R, equal i, = 8 x 10° Q and 12 = 12 x 10°Q. 
Since as before R, and R, are negligible compared with 1, and 
I» the condenser c may be considered as charging with the 
P.D. v, volta existing between T and D through a resistance 
equal to the parallel resistance of 1, and 12. 2 

The P.D. at the terminals of a Wheatstone bridge, with 
arms R, Rs, II, Is, as in fig. 4, is given by the formula 


Sh ea y. Ul pat. o 
| (Tg + 1) (B; + R) 
or where =! = 1 gas TUR E 
Rg 2 (le + 11) 
12 baing greater than r, v is the battery P. D 


Hence, in the present example, assuming the battery to be 
400 cells as biis e iiis 
600 (12 — 3) x 10? 

2 (8 + 12) x 10” 

The charge taken up by c may, as shown above, be taken 
as the charging current x time. —— w is the parallel 


resistance of r, and 12. Time = 120 seconds. Q = 
180 x 5 


nce 120 = 09 x 10^? coulomb. 


This is the same result as in the former case. 

Summarising, it is seen how the usual unsatisfacto 
method of testing joints may, by following the lines indicated, 
be raised from a test which shows merely whether the joint 
is fairly good or absolutely faulty to a more or less exact 
comparison of insulation resistance, and this by no more 
than a slightly modified Wheatstone’s bridge measurement, 
or by one of the other equivalent testa. 


v! = = 180 volts. 
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Experiments have been made on short pieces of core which 
corroborate the conclusions arrived at theoretically, and for 
the facilities afforded for them the thanks of the writer are 
dae to Mr. J. Rymer-Jones, of Silvertown, and also to Mr. 
Raymond-Barker, for permission to work out more com- 
pletely his original idea, and make the result public. 


SOME NOTES ON THE ELECTRO-DEPOSI- 
TION OF PLATINUM. 


By SHERARD COWPER-COLES. 


Tun resistance of platinum to the action of corrosive acids 
rendera it invaluable for the coating of chemical and elec- 
trical apparatus. Considerable difficulties have been experi- 
enced in obtaining a satisfactory deposit of platinum, the 
thickness of the coating being very limited. Smee was one 
of the first to study the conditions under which good metal- 
lic deposits of platinum could be obtained. He obtained the 
best results with a solution composed of nitro-muriate of 
platinum, to which sufficient soda was added to render it 
neutral. He used as an anode a fine platinum wire, oxygen 
gas being given off from the platinum wire, and no gas 
evolved at the cathode. Smee designated obtaining bright 
deposita of platinum as platinating, in contradiction of 
platinising. To platinise metals, according to Smee, a 
strong carrent is used to decompose the water, and drive 
off hydrogen at the cathode, so as to produce platinum 
sponge or black. Roseleur has also given considerable 
attention to the electro-deposition of platinum; he claims 
to have obtained thick deposits of platinum from a 
solution composed of 10 parts of platinum converted 
into chloride dissolved in 100 parts of distilled water. 
If any cloudiness appeared in the solution when the 
chloride was dissolved in the water (due to overheating in the 
last stage of evaporation), the solution was passed through a 
filter. One handed parts of phosphate of ammonia (crys- 
tallised) were then dissolved in 500 parts of distilled water, 
and the solution added to the platinum liquid with brisk 
stirring, when a copious precipitate formed. To this was next 
added a solution of phosphate of soda, consisting of phosphate 
of soda 500 , distilled water 10,00 parts. Phe above 
mixture was boiled until the smell of ammonia ceased to be 
apparent, and the solution, at first alkaline, reddened blue 
litmus paper. When the yellow solution became colourless, 
and was ready for use; the solution is used hot, with an 
E.M.F. of 7 to 8 volts; Roseleur recommends it for depo- 
siting platinum on brass, copper, and German silver. As 
the platinum anode is not dissolved, fresh additions of chlo- 
ride must be constantly added. The writer has been unable 
to obtain thick deposits from this solution; the platinum, 
after it has abad a certain thickness has a great tendency 
to exfoliate. For.a short time a process was carried on 
by the Platinum Plating Company, Limited, which was 
practically identical to the above, with the exception that 
a small addition was made of chloride of sodium; this solu- 
tion gives no better results than Roseleur’s. Boettger’s 
solution for depositing platinum consists of the double 
chloride of platinum and ammonia dissolved in water to 
which a few drops of liquid ammonia is added, The solu- 
tion is worked warm. 

Another solution of Boettger’s consists of the double 
chloride of ammonia dissolved in 8 parts of salammoniac 
and another of the double chloride of platinum and 
ammonia freshly precipitated at a boiling temperature, dis- 
solved in a concentrated solution of neutral citrate of 
sodium. The resulting liquid is a deep orange colour with 
a feeble acid reaction, and should be worked cold with a cur- 
rent density of about 3 amperes per square foot, and an 
E.M.F. at the terminals of the bath of 7°5 volts. If the 
solution contains about 14 ozs. of platinum to the gallon of 
solution, excellent bright deposits are obtained. 

Gore, in his book on “ Electro-Metallurgy," refers to a 
solution of chloride of platinum dissolved in one of cyanide 
of potassium, the proportions of metal being kept at 
about 1 cz. to the gallon; the bath being used warm. 


Jewreinoff affirms that the platinum anode is dissolved 
freely in a solution composed by dissolving 10 parte 
of metallic platinum which has been converted into 
chloride in 10 parts of caustic potash in water, the 
yellow precipitate being dissolved by the addition of 20 

1t3 of oxalic acid in aqueous solution with the aid of heat. 

o this solution is added 30 parts of caustic solution. 
The solution is strongly alkaline. Jewreinoff has also used 
another bath for the deposition of platinum, in which he 
converts three parts of platinum into chloride and dissolves 
this in 300 parts of distilled water, to which is added 25 per 
cent. of sulphuric acid. He also recommends the use of 
platinum anodes in this bath. | 


A SHORT METHOD OF DETERMINING 
TRANSFORMER EFFICIENCIES. 


IN conducting calculations of any kind it is always con- 
venient and advisable to reduce numerical calculations as 
much as possible, not only on account of the cons: quent 
reduction of labour, but also because the liability of error is 
thereby as nearly as possible eliminated. 

Au example of this is given by S. E. Johannesen, in a 
recent issue of the Electrical World, where he shows that the 
usual working formula «or the calculation of transformer 
efficiencies may be, with advantage, simplified before pro- 
ceeding to insert the numerical data. 

The efficiency formula generally used is :— 


E 100 K“ a 
Iw, + (Y 1 ri + (haa ＋ 2 W ) 


Where w is the full rated capacity of the transformer in watte, 
fj, fo the full load primary and secondary currents, 
ri, T2, the primary and secondary resistancee, 
W, the iron loss in watts 
and x that fraction of full load at which the efficiency is 
desired. 
Formula (1) may be written 


8 PE o ey a 
707 Wy T 22 ( 71 + 727 T2) + 2 wẽ 
33 
~ Wy + 2 Wa ＋ zw 
where W; is the copper loss in watts at full load. 


Now dividing both numerator by 100 we get 


N 10,000 z 
100 Wi 4. 2 100 Ws 4. 100 2 
W W 


, w à 

The terms a and = a are respectively the per- 
centage iron and copper losses at full load, and 100 v is the 
percentage of the load at which the efficiency is desired. 

To illustrate the method the following efficiency problem 
is worked out. 

Determine the efficiency at three-quarter load of the 
following transformer : | 


Rated capacity var i . 6,250 watts. 
Primary voltege es " .. 1,000 

Secondary voltage Lie is 100 

Primary resistance... sis i 1°6 ohms. 
Secondary resistance ... Pus € 0:016 ohm. 
Iron loss js den za EN 107 watts. 
Primary current at normal voltage ... 6'25 amperes. 
Secondary current... 20 .. 62˙5 » 


From these data we get— 


100 Wi 1:712 and 100 Wa _ 9 
W w 


whence 
7,500 
"e M: = 35 
"= 1.712 4 (100 „ ia le 
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LEGAL. 


Mica INSULATOR Company v. ELECTRICAL COMPANY. 
Tx» bearing was resumed on Thursday last week, as stated in our 


. ve evidence of the use of mica under certain 
in ring and drum armatures, made at the works of Messrs. 
Jobneoa & Phillipe in 1890. | 

Prof. Bu. vauS Tuowreos, examined by Mr. TERRELL, said he was 
acquainted with the use of mica for electrical purposes before the 
date of Rallis ee and had seen various kinds of built-up 
nica. He no substantial difference between the inventions of 
Scott and Wood. 

Mr. JUsricg KaxmwicH: I cannot go into that; you are both 
agreed that Soott is an anticipation of Wood. 

Mr. TERRELL (to witness): Are the differences between Wood's 
specifiestion and 
Drer t? 
. Moor ron objected to this leading form of question, and it was 


ex's exactly the same as those between Scott and 


r 


Wrrazes, further examined, said that at the Electrical Construction 


Company's works about 1889 or 1890, he saw mica made up in narrow 
trips 3 or 4 feet long, of pieces about an inch wide and 2 inches 
long, cemented together by shellac, layer on layer. About the same 
date, a Johnson & Phillips's works, he saw mica used in small pieces, 
cemented by shellac so as to overlap: this was generally built up on 
a basis of paper. Witness was a member of the jury at the 
Crystal Palace show, and saw there machines in which mica was used 
u an insulator. He particularly remembered Messrs. Wiggins's 
exhibit, which inclu two or three commutator rings made of 
dealt · up micanite—some built up of flat pieces of mica, each layer 
overlapping the layer below, and cemented with shellac. He also 
mw s cone ring. 

As an electrical engineer, is there any substantial difference 
between that and the substance called in this case micanite?—I 
think there is no difference in the subetance as a product, though 
there may be differences in the manufacture. 

From the point of view of an electrical engineer you say this built- 
up mica fulfils the same functions ?— Certaicly, and in the same way. 

Cross-examined by Mr. FrLmroHER MouLTom: Do I understand 
you that there is no substantial difference between Dyer's and Wood's 
speciñcstions ?—1 see none. 

I believe the e Elektricitäts Gesellschaft, of Berlin, are 
ria real defendants here, are they not?—I do not know. I have seen 


An I wrong in saying there are something like 300 bands con- 
tinsomly making micanite?—I have not seen that department. I 
admit micanite is very largely used. 

Did yor ever know of built-up mica shaped after it was made 
before the date of this patent?—Yes, the strips I saw at the 
Electrical Construction Company's works were bound round arma- 


Did you ever know of any built-up mica moulded under heat 
before the datu of the patent ?—I do not know that I do. 

Is it not a valuable property of micanite that it can be made in 
sheets without ro ur the mica, and cut up and moulded after- 


wards ?—U y. 

Re-examined by Mr. TERRELL: The propan in micanite of being 
moulded was due to the shellac, which became soft when heated and 
tard when cold, and that was inherent to all combirations of 
mica and shellac before the date of the patent. It was common 
oe that to get a brittle substance to bend it must be very 


Mr. Tn.: That will be our case. 

At this point Mr. FLETCHER MOULTON applied for an adjournment 
to enable to get additional rebutting evidence as to the uses of 
rica at the Brush Electrical Company's works before the date of the 


patent. 

Mr. Jusrica Kexewion refused to grant an adjournment. 

Additional witnesses for the plaintiffe were then called. 

Mr. SML aB, works manager to the Brush Oompany at the London 
works from 1884 to 1889, and since that time at the Loughborough 
vaks, id he did not know of any mica material used in the Brush 
Company's works in sheets like micanite before the year 1892, nor 
any mies substance which could be moulded in situ. Witness con- 
tendieted some of the evidence by Wood and Sawyer, two of 
defendants’ witnesses from the Brush Works, as to the method of 

up mica sheets. l 

Mr. Hopakrs, the present works manager at the Brush Company's 

n works, who had been employed by that company since 1882, 
dare similar evidence. 

Mr. J. A. Burtom, foreman in the Brush a et S works since 
1831, and engaged in dynamo work since 1883, did not know of any 
built up like micanite and moulded during his employment. 
aintiffs' case, 

there was 


that it differed from all previous products of built-up mica, in which 

tales of mica bad to be cut to the shape required. Oounsel dealt in 

reat detail with the various anticipations alleged, arguing that all 

were essentially different from micanite. : 
ing upon Mr. Terrell for the defendante, 

Mr. Joan Kexkewron delivered judgment, observing that he was 
mable to ses any substantial difference between Wood's patent and 
Dyers patent. Both men started precisely from the same basis. 
Both took thin mica. Both took simple layers. Both took care to 


exclude from the invention what was called comminated mica. 
There wasa question whether Wood thought the use of irregular 
sheets of value, but he contemplated them certainly. Both inventors 
proposed overlapping edges. It might be that neither patentee 
foreeaw—it was probably so—the many great advantages which the 
manufactured article would have, but Wood did contemplate mould- 
ing, or at any rate, bending and pressing quite as much as Dyer. 
Subject to one exception, it seemed to bis Lordship that the two 
specifications ran on parallel lines. Where they differed was 
this: Wood contemplated the use of some fibrous material, 
tissue paper or cloth, for backing the mica, or putting it 
on beth sides, or in certain cases putting it in between 
the mica plates. It was obvious that he did not see that 
mica built up in the way which he proposed—small irregular 
pieces with shellac—would do well enough without the addition 
of the fibrous material, and he intended the fibrous material to 
be used in order to obtain the objects which he thought it would 
secure. But it would be going much too far to eay that this 
was the essence of the invention. Dyer's specification was really, 
as regards the words, the pith and marrow of Wood's, without the 
addition which Wocd thought to be necessary, but which by experience 
was found not to be neceseary. But objection was taken that Wood's 
was not a good prior grant, but was invalid, and had been anticipated 
by Scott and Thompscn. The defendants, by rejoinder, said that 
they agreed to that. Wood’s patent was consequently out of the 
way as an invalid grant. Then if his conclusion was correct that 
Wood's and Dyer's patent were the same, it must follow that Dyer, in 
bis patent, bad been anticipated by Scott and Thompson. Of course, 
if his conclusion respecting Wood's patent was wrong, then it must 
be admitted that Scott and Thompson were not anticipations of Dyer. 
Apart from Wcod, be had plenty cf eviderce that Scott and 
Thompson were anticipations of Dyer, but he need not go into that. 
As regards the evidence of prior user, some of it was conflicting, but 
it was sufficient for his purpose to take tbat of Prof. Silvanus 
Thompson, about which there was no doubt at all. No attempt was 
made to break it down. If he struck out everything about which 
there was a conflict and retained only that stated by or corroborated 
by Prof. Thompson, there was quite enough to confirm prior user 
again and again against the plaintiffs. On these two grounds the 
plaintiffs’ case failed, and the action must be dismissed with costs. 


CRAWFORD v. Tum City or Lonpon Erzcrnic LionurT 
Company, LIMITED. 


Tuts case came before a Divisional Court of Queen's Bench consisting 
of Mr. Justice Day and Mr. Justice Ridley on Friday laston a special 
case stated by Bir James Ritchie, san Alderman of the City of London 
eitting at the Guildhall, on an application made to him on March 
25th by the appellant, the City Bolicitor, to ascertain the amount of 
" fees and reasonable expenses of an electric inspector” under the 
pne of the Electric Lighting Orders Confirmation (No. 15) Act 
of 1890. queo cs 

The facts were, shortly, as follows:—Mr. A. A. Voysey was appointed 
electric inspector by the appellants, and paid a salary of £250 a year. 
Two-thirds of his time was given to the work of inspection, and the 
remaining one-third to other duties connected with the Corporation. 
All fees received by him were to be accounted for to the Corporation. 
The sume set out in the special cate were paid by the Corporation, and 
the alderman found that they were reasonable and proper expenses in 
themselves except as to one-third of the salary of the electrical 
inspector. The amounts were as follows: — Rent of electrical 
laboratory, £390; expenses of gas for heating, electricity 
for lighting, cleaning, coals, and insurance, £28 63.; wages 
of assistants, £142; depreciation in the value of the 
furniture, fittings and instrumente, together with interest on 
capital outlay, £52 12s. 10d. ; salary of the inspector from July, 1894, 
to Christmas, 1896, £618 3s. 9d.; total, £1,226 2s. 7d.; less fees 
received by inspector, £84; balance, £1,142 28. 7d. The alderman 
found that the amount of the fees was £84, and tbat there were no 
“ reasonable expenses" of the inspector within the meaning of the 
Act, and that therefore the company were not liable to pay the Oor- 
poration anything beyond the £84 admitted. The alderman, how- 
ever, alternatively found, in case he should ba wrong in his law, that 
the sums set out above were reasonable and accurate if the Oourt 
should be of opinion that the company ought to repay the same to 
the Corporation. He only allowed, however, for two-thirds of the 
inspector's salary, as the inspector only devoted two-thirds of his 
time to this work. The material section of the Act was Section 47, 
which provides that all fees and reasonable expenses of an electric 
inspector sball, uhless agreed, be ascertained. by a Court of sum- 
mary jurisdiction, and should, in the absence of any agreement 
to the contrary between the undertakers and the local authority, be 
paid by the undertakers; provided that when the report of an 
electric inspector, or the decisicn of the Bcard of Trade, showed 
that any consumer was BT any default or negligence, such 
fees and expenses should, on being ascertained as above-mentioned, 
be paid by such consumer or consumers as the Court or 
should direct, and might be recovered summarily as a civil 
debt. Counsel for the respordents submitted that none of the items . 
making up the sum of £1,142 2s. 7d. came within the description of 
“fees and reasonable expenses of an electric inspector” within the 
meaning of Section 47. Counsel for the appellants submitted that 
the magistrate’s only 3 was to ascertain the sum that was 
properly incurred as (fees and reasonable expenses) of the electric ` 

pector. ; 

Mr. Rose Innes now appeared for the appellants, and Mr. Roskill 
for the respondent. 

Mr. Ross Innzs submitted that the alderman had gone wrong on 
the interpretation of Section 47. He should have said that the £900 


E 
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odd, after deducting one-third of the salary, was the proper amount 
payable by the electric company. The expenses of a reasonable office 
and laboratory were the reasonable expenses 

company. 

. RosKILL contended that the expenses set out did not come 
within the words reasonable ” in Section 47 of the Act. 
The word expenses” in the Section meant the expenses incurred in 
each particular investigation, and would include cab fares and other 
incidental expenses. It would be monstrous to charge & consumer 
with general expenses. The fees to be taken by the inspector were 
created by Bections 35 and 36, and there could be no question about 


them. 

Mr. Justice Day, in giving judgment, said he saw no reason to dis- 
turb the decision of the alderman. If the Court could give the 
appellant the right to appeal he personally should be very glad, but 
he thought it was out of its power. 


the first portion of the Section but for the latter n In bis view, 
“ such expenses " were the expenses connected with the inq into 
the meter and such like, in each particular case with each icular 
consumer in default. No default of a consumer could have anything 
j by the alderman in bis alternative 
ing. 
The appeal was therefore dismissed with costa. 


COOPER v. ELECTRICAL INSTALLATION COMPANY. 


Tx1s appeal, which was heard on Thursday last week (see ELEc- 
TRICAL , July 1st), was concluded the saz:e day. 

J on tco anoo ae, Wie MA ieee OE 
sho that the statement of claim as amended disclosed no 
cause of action was on his learned friend. 

The MasrmaB or THE Rorrs: He has satisfied the learned judge 
and now the burden is on you, you know. How do you put it now 
in gou best and most seductive form to get something out of it? 

ee he had relied on the case of Weiderman v. 
when he was before the Court on a former 


trical Installation Company bad no earth! 
Leonard Company were only people the plaintiff could hope to 
get anything out of. Barely he was entitled to ask whether or no 
notice by the Electrical 9 to the O'Brien Leonard Company 
did not entitle him to say the latter company were bound by the 
covenants in the original assignment. He contended that the 
plaintiff was entitled to demand whether the O’Brien Leonard Com- 
pany had infringed his rights. 

. WALLIS said there could be no doubt that the O'Brien Leonard 
in question. Bat they had 
his learned friend, on behalf 


trical Installation Compan 
was that the thing was not 
penny piece. 


y 
that the O'Brien Leonard a sup am been right all the way. 
t you settle the whole of the 
litigation, Mr. Cox. 


Mr. Oox said the plaintiff was not in Oourt, and he could not say 
how far his friend's offer would satisfg him. 

After further discussion their Lordships reserved judgment till 
Wednesday next, in order to enable the parties to try to come to 
some arrangement, settling the whole litigation. 


FRIOKER v. WHELAN. 


In the Westminster County Oourt on Monday, his Honour Judge 
Lumley Smith, Q O., disposed of thie action which was brought to 
recover £6 10s., balance of account for electrical work done. 

The case for plaintiffs was that the statement of account produced, 
showing this sum to be due, was correct. Plaintiffs carried ont an 
installation, lent certain arc lamps, maintained the light, &., at 
defendant’s order for a show he was giving at the Royal Aquarium 
Theatre, Westminster. 

Me —— of the Dlaintifls — 1 for “ Zaeo Dancing in 

] one e : It was for “ Zaeo 
Electric Lights.” 7 

Defendant contended he had only been allowed £1 for fire times 
that the light failed. Once he had to return the money of the public 
as the utter failure of the light prevented any show at al. He 
thought £10 should bə allowed him for the failures. 

For the pent it was urged that sufficient allowance had been 
made for the one and only time the light failed. 


His Honour said defendant was entitled to to have what 
he ordered, and reduced the claim by one balf, gi judgment for 
the plaintiffs for £3 5e. 


Buoxm NuIiBANCE IN PADDINGTON. 


AT the Marylebone Police Court last week, Mr. Lane heard an 
adjourned summons taken out by the Paddington bsc! Án mper the 
Metropolitan Electric Bupply Company, Limited, for 7 x 
smoke to be sent forth from the chimney in connection with the com- 
pany's generating station at Amberley Road, Paddington, in such 
quantities as to be a nuisance. The case was first before the Court 
on May 26th, and was then adjourned sine die, the defendant com- 

y undertaking to do their best under the circumstances to abate 

e nuisance. 


Mon ne districts. 

. SPzNcER Bowman, barrister, who defended, admitted that the 

nuisance still existed, but called evidence showing 

Welsh coal strike, and the consequent inability of the company to 

obtain an efficient supply of smokeless coal, it was inevitable. 
Mr. Lara remark the engineers in connection with other 

stations referred to by the prosecution had not been called, and in 

the absence of their evidence he must accept the testimony of the 

5 the station in question and other witnesses, and dismiss 

summons. 


Jom Dawar & Son v. Dar. 


Im the Westminster County Oourt on Wednesday, this case was 
disposed of by Judge Lumley Smith, Q O., and was an action for 
detinue for the delivering up of an electric sign. Plaintiffe were 
whiskey distillers and advertised a good deal by electric signs. One 
was outside the Coach and Horses in the Strand, the public house 
of the defendant. Plaintiffs’ electrician had made every endeavour 
to get the sign, and had seen it in defendant's cellar damaged to the 
extent of £20. It was worth £60 when complete, 

His Honour gave plaintiffs judgment for £20, to be reduced to ls, 
if the sign was given up. 


HELIOS ELEETRICOITATS ACTIEN GESELLSCHAFT v. BRAULIX. 


Burorns Mr. Justice Bigham, sitting as an additional Judge of the 
Obancery Division, on Wednesday an action was brought for infriage- 
ment of patent by the Helios Elektricitats Action Gesellschaft 
against M. Braulik. Mr. Fletcher Moulton, Q.O., and Mr. Sabastian 
were for the plaintiff company, and Mr. Astbery, G. O., and Mr. 
Grabam for the defendant. 

Mr. BzbasTIAN said the infringement oomplained of was that of 
Patent 18,245 of the year 1888 for certain im ents in electric 
lamps, and the ground of action was the of 
second claim in the specification, which 
a new electric lamp. He would therefore confine himself to n 


a 

4925 
second claim, which 
admitted the sale of the lamp, which was alleged to be an infringe- 
ment of the patent, but there was a denial of the lamp being an 


pated by 
with reflectors attached in same way, and manufactured by 
Messrs. Orompton & Oo., of Ohelmsford, and which were used to light 
the Mansion House ia 1833. 

Mr. Justice BiGHAM : If I find 
may dispose of the action. We Can 
ples de d E of a reflector should be the subject 

a paten 

Mr. SzpasTIAN : It was an innovation 
bd ap io verear riti, y at the time when the 

was introd , and it was 


arc lam 
: $ should be fixed so as to 


exact spot where 
results. 

Mr. Justice Braunam: As to its being the subject of a patent, surely 
refl:ctors are as old as lamps. 

Mr. Szsastiam: I will not say that was an innovation on an 
VVV adding to the 

ue. 


His Lonps HIT: What I am objecting to is that it is not an innova- 


tion or an invention. 

Mr. SzBaSTIAN: I say that it is something which the patentee 
found out, and therefore an invention. 

His LomgpsHrP: Did he find out that a reflector was a useful 
addition to an electrical lamp? 

Mr. BzBASTIAM : We are not ear ea ME reflectors, but we are 
nes to the particular spot to fix them. 

His LonpeRI P: Are you going to call experts to tell me that a 
reflector applied to a lamp is an invention ? 

Mr. Szsastiag: Not any reflector, but as placed as in this case. 

His Logpsur: What is the peculiarity of it? 
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Mr. BgsagvrAN : . it is that it is placed in the 


best posible position to show the lig 
HisLoapsmrP: Bat is not every reflector placed in the best pos- 
£e position to the light it has to reflect, and can they all be made 


the su of a patent. 
Mr rama: Reflectors to electric lamps bad been used for a 
pee ees Mrs ee ee ee ee 
Prof. Silvanus 


ip Thompson. 
Sspastiam: You have heard gud reas to which his Lordship’s 
mention has been directed as to the utility and use of the invention 
detailed in the second claim. Will you take one of the lamps and 
sate your views of it? 

WI: An angle iron diso serves as a bridge upon the cross 
inme of the lamp, and serves, also, as a reflector of the aro light, 
which is formed about half an inch below. The arc lamp in a room 
as designed to throw its light mainly downwards. The arc lamps 
down to 1884 did not do so of themselves, because up to that time 


they were practically, without served with a descending 
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amount of light. 
to the lamp of Orompton and 
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advise the T on ular I made a very 
Gi naa aman all xy ments and notes, and I succeeded in 


Á & Oo.'s lamp, and have been shown a 
lamp which is alleged to be a lamp of the same sort as those used in 


Fru: I have examined that lam The lamp which was shown 


5 It bas mend bie which s 
10 8 asa ge, w passes 
ioa the fncework, and if is not leer whether it's above the aro 
c below it, and om the upper side, attached by clamping screws, 
there is a round piece of tin, which is not insulated. 

Mr. Asrsurny: Is it your view that in 1888 a reflecting lamp was 
PP an alternating current 
Don't you know there were scores of lamps previous to 1888 of gas 
and ail with reflectors, and that the reflectors were above and below 
the light when it was reflected to the best advantage ?— Yes. 

Is there any difference between Orompton's lamp and the plaintiffs’ 
lunp^—Yes ; it is not in the most advantageous 
position in the former i 


Sappose you turn the piece of tin round ; would there be the slightest 
diferssos ?—It depends where the arc is. 


Are not identical if the reflector is placed on the under side 
othe bridge pin ?— Tea, if it is placed underneath and the reflector is 


J 


Taane. I cannot for the life of me see how thore can be any 
matter for this patent. I shall want you to tell me that after- 
Mr. Moalton. 

Mourrox: I can do so. Now, Prof. Thompson, is it the same 
having a reflector under the arc as having it over the arc ?— 


place for the actual good working of a lam 

kx the reflector 7— place for a reflector is to have it s 
the right 5 or immediately surrounding 

HisLompeure: Have you any witnesses, Mr. Moulton? I think 

Prol Thompson has told me everything I want to know. 

Mr Movu N: The defendant relies on anticipation, and I should 
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Mt Jonn Havpos E 5 electrical engineer, 
gv evidence as to the lamp by Orom produced in Court being 
wat to his works at Belfast, he having received it from Messrs. 


end of 1883, or the beginning of 1884. The 
reflector on it then, but it had now. It reflected the 
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light downwards—at least he believed so. He saw the lamp first of 
all at the Mansion House, and thinking he would like to have them 
for use in Ireland, he wrote to Messrs. Crompton for them. 

Mr. Justice BiGHAM: That is the defendant's case. Have you 
&ythiag to say Mr. Moulton ? 


said he oould not call any evidence as to the lamp 


vu it was first used. 
His Loaneuie: I am satisfied that in this oase there has been 
icipstion, and, so far as I am concerned, I do not think that the 


rector i$ proper subject matter for a patent at all So that there 


Vill be jadgment for the defendant, with costs. 


as 
Wromess : I can only say that two years ago, when I was asked to 


BUSINESS NOTICES, &c. 


Electrical Wares Exported. 
Wax Esome JOLY Stu, 1897. | Was Expura JULY Sra, 1898. 


cOOoOcOcOcoOoocoococoococoocooocooooooooooooo = 


£ s. £ 

Adelaide [I1] ee - 109 0 Albany [1j (EEJ ees 143 
Amsterdam .. 260 0 Amsterdam... .. 60 
Antigua. Teleg. mat... 22 0 | Auckland sis —. 324 
Antwerp " .. 48 0 Bangkok jsi S. 65 
Barcelona — 0 | Barcelona T *. 13 

" Teleg. mat. 85 O | Bombay... A .. 51 
Bombay ... vos „ 92 0 | Buenos Ayres. Teleg. mat. 110 
Brisbane. Teleph. cable 1,808 0 | Calcutta is *, 111 
Boulogne Vii .. 18 O0 | Cape Town 457 
Calcutta — ae „ 627 0 | Durban .. 4, 76 
one Town  .. „ 188 0 East London 62 
Chinde. Teleg. mat. ... 910 0 Flushing ves * 87 
Colombo... TA .. 74 0 Gothenburg... s 294 
Durban ... és „„ 223 0 | Hamburg E *. 3900 
East London .. . 948 0 | Kolding. Teleg. mat. ... 471 
Flushing 30 O | Malaga ... - * 18 
Fremantle : 67 0 Melbourne ses ^». 1,474 
Hamburg is „ 10 0 Monte Video % 20 
Madeira ‘ „ 245 0 " „ Teleg. mat. 39 
Madras ... sus 39 0 Otago 25 . 103 
Malta i „ 23 0 Port Elisabeth. 159 
Melbourne a .. 196 0 Rio Janeiro 11 
New York n .. 60 0 Rotterdam. Teleg. mat. 25 
Port Elisabeth .. 79 0 | Santander mi 175 
Rio Janeiro. Teleg. mat. 1,078 0 v" 205 
Rouen. "^ .. 100 0 St. Petersburg 16 
Bt. Petersburg ... „ 12 0 | Singapore. Teleg. mat. 208 
Singapore ds .. 110 0 Spezzia ... aus .. 636 

- Teleg. mat. 50 0 | Stockholm. Teleg. cable 1,189 
Stockholm vs i 0 | Sydney ... $us . 778 

" eg. wire... 20 0 = Teleg. mat. ... 240 
Sydney ... - .. 98 0 Wellington *. 125 
Tonerit e .. 10 0 i Teleg. mat... 100 
W eee eee 305 0 
Yokohama a .. 60 0 

Total £7,949 0 Total £7,893 0 


Foreign Goods Transhipped. 


£ s. | £ s. 
Launceston. Elec. meters 400 0 | Hong Kong. Teleg. mat. 178 0 
| Trinidad. Teleph. mat. 62 0 


Total £400 0 Total £240 0 


Bankruptcy Notice.—The following notice ap in 
the Daily T ph of Wednesday :—In the High Oourt of Justice.— 
In Baokroptcy.—In the matter of a bankruptcy notice, dated the 
23rd day of June, 1898.—To Edmond Savo "Odiardi, of 30, Silver 
Street, and 24, Kensington Park Road, N Hill Gate, both in the 
County of Middlesex, medical electrician: Take notice, that a bank- 
ruptoy notice has been issued against you in this Court at the instance 
of Maud Wood, of 7, Berners Road, Wood Green, in the County of 
Middlesex, spinster, and the Court has ordered that the publication ' 
of this notice in the London Gazette and in the Daily Telegraph 
newspapers shall be deemed to be service of the bankruptcy notice 
upon you. The bankruptcy notice can be inspected by you on appli- 
cation at this Court 

Dated 4th day of July, 1898. H. S. Giffard, Registrar. 

Baillie & Oo., 15, George Street, Mansion House, E. O. 
Bolicitors for J udgment Oreditor. 


Outing. — The employés of the London Electrical 
Fittings Co. (late A. & W. ) held their annual beanfeast at 
Bourne End on the 3nd inst. The , Which was a large one, 


pent oyable day, dinner spora beng ee the 
Ea We Anda wand thi Ara is extremely. fell era s 
contemplating an enlargement of the works. | 


company. It ap that the defendant was foreman ganger, and 
on various ons he got the men under him to for more . 


money than they received. The defence was that the differences in 


the uy were : cover out-of- T and this Mr ei 
borated by a ous manager, who company’s rules di 
recognise e incurred under the foreman 'n name, and this was 
the only way a foreman could recoup himself. a : 
Electrical Engineering in Italy.—Another new com- 


y has just been formed in Milan, under the auspices of the Oon- 
Rental derellchaft für Electrische Unternehmungen and Messrs. 


£200,000. 

Evered & Co.—Messrs. Evered & Co., of London and 
Birmiugham, have just issued a new edition of their catalogue of 
electric light fittings consisting of a handsome volume, well printed, 
. In some respects it will be found to differ from 
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many of the best known trade lists. In the first place it is strictly 
confined to fittings, the usual descriptions and prices of accessories 
being altogether omitted as being practically of no assistance to those 
who buy. Then, again, the compilers have neither gone to the 
unnecessary expense of printing the whole catalogue in the highest 
style of the art, nor, on other hand, have they spared any outlay 
on the demanding special treatment in order to convey to the 
mind the clearest possible idea of the object represented. Thus the 
first part of the catalogue consists of illustrations, particulars, and 
prices of what may be called the general run of fittings, or brass 
goods, consisting of a selection of the patterns generally made by the 
firm. This section is printed in a distinctive colour on tinted paper. 
Another section, g with wrought-iron work, ie printed in 
another tint on white paper, the illustrations comprising eve 

brid of fitting and a comprehensive range of designs. Bat it 

not the Special Section of the book is reached that the distinc- 
tive character of the catalogue is appreciated. Here the more costly 
styles of fittings, such as the Louis XV., Louis XVI. and other 
French and antique s are dealt with in a way worthy of their 
intrinsic and artistic value. They are represen on a fairly large 


cultivating business, 


General Power Distributing: Company's Bill.—Last 
week, for the consideration of clauses, the Earl of Northbrook again 
resided over the Select Committee of the House of Lords, which on 
esday passed the preamble of the Bill promoted by the General 
Power Distributing Oom pany. It will be remembered that the Oom- 
mittee required the insertion of clauses limiting the period for the 
construction of the works at the main station, to show that the com- 
pany were bond fide dealing with the district, and also a clause 
empowering the Board of Trade to revise the company’s charges 
when appealed to after a certain period. The following clause was 
considered and adopted by the committee :—'' That if the company 
have not, within five years, obtained the certificate and shall not 
have proved to the satisfaction of the Board of Trade that they 
have expended the sum of £50,000 on the undertaking, the powers 
granted by this Act shall cease and determine.” With regard to 
supplying electricity in bulk, the clause submitted to the committee 
on Tuesday was reconstracted and passed in the following form.— 
* The following provisions shall not apply, except so far as may be 
agreed to the contrary, between the company and tbe Corporation of 
any borough which at the time of the passing of this Act shall be 
supplying electrical energy, or have obtained an order or Act 
empowering such Corporation to supply electrical e . The 
company shall, six calendar months before commencing to distribute 
electrical energy within any such borough, give notice in writing of 
their desire so to do to the Corporation, and the Corporation shall, 
within three months after receiving such notice, be entitled to serve 
upon the company a counter-notice indicating their desire to under- 
take such distribution themselves, and to purchase from the company 
a supply in bulk. The terms of such supply ia bulk, as to price, 
minimum amount, and all other de failing agreement 
between the company and the Corporation, be determined by an 
arbitrator" Oa the question of maximum. price, the Committee 
decided that this should be 4d. per Board of Trade unit for large and 
2d. per unit for small consumers, with the proviso that if the average 
charge in any one year is not more than 34d. per unit, the company 
may divide 10 per cent ,if thoy earn it, and with any lowering of the 
average an increased dividend. 


Improved Boiler Setting.—We have received from 
the Patent Locking Joint Boiler Setting Company, of Reading, a 
coloured plan of their system applied to the Lancashire boiler: it 
consists of the usual setting as approved by the boiler insurance 
companies, but with the rest faces of the seating blocks rounded so 
as to reduce the covered portion of the plates to a mere line, and the 
various other blocks are moulded with special locking joints both in 
side fiues, chimney lining. The object sought is solidity of 
structure, fullest and a maximum heating surface with a 
minimum of heat radiation loss. We believe that the system has 
the approval of the boiler insurance companies. 


: Messrs. Salmony & Co., Limited.—We are informed 
that one of the directors of this com IBC 
after a most successful trip in America. He been favoured with 
a representation for Great Britain and the Oolonies of several lead- 
ing firms of the United States, full particulars of which will be 
shortly announced. 


` Personal.—Mr. Walter P. Hudson, who has been con- 
nected with Messrs. Ferranti, Limited, for some years, was last 
Saturday entertained at dinner by his friends on the staff on the 
ocoasion of his leaving the fim. 


The Press Bazaar.—The Press Bazaar, which created 
so much sensation during its brief existence, has resulted in a very 
considerable sam of money (over £10,000) being raised for the 
benefit of the London Hospital. The feature of the bazaar was 
undoubtedly the p^blication of the Press Bazaar News, a four-paged 
paper sot up on a brand new aluminium Linotype machine, which, 

Hao Copper prese on Which the paper was printed, was run by 


dynamos. 5 epo was the rp 3 me brought 
together on any. i manag itor was ably assisted 
several Yost N and operators. ii 


Removal.—Messrs, E. P. Allam & Oo. have removed 
from 14, Hatton Garden to 11, Hatton Garden, E. O. (Holborn end). 


Sherborne Park.— The extensions of the electric light 
installation, put down for Lord Sherborne some years ago, have been 
entrusted to Messrs. Drake & Gorham. As there is an abundant 
water supply and storage from two lakes having an area of about 
15 acres, they are putting in a turbine situated about a quarter of a 
mile from the house, which is driving a dynamo connected up to the 
existing supply mains. 120 lights are being added to the installation, 
and a new D. P.“ storage battery is being put in to supply these 
extra lights, making two separate installations so arranged that a 
steam engine or the turbine plant can charge either battery. 


A South African Exhibition. — The Grahamstown 
(South Africa) Exhibition of Industriesand Fine Arts, which is to be 
held December, 1898, and January, 1899, will provide an opportuni 
for British man to come in direct contact with the Sout 

consumer. A mach section will bs arranged, and among 
rg branches 90 „ 1 d deals? 8 
„ telegraphy, telephones, bells an $, m Arg 
medical f m A further branch will be devoted to scientific 
instruments, w 


Free Btate), Mr. Oecil Rhodes, an 


The Testing of Steel Rails.—In conneotion with 
electric tramway work, the requirements of the Board of Trade, and 
the conditions for economical work of the tramway itself, call for 
extremely low electrical resistances of the rails used in the work. 
This is especially the case when a central rail is employed upon 


C 


Governor of the Oape Colony, is president, and the most prominent 
"E a Steyn (President, Orange 


PAS. pe , —— | aur ee. | "zr 


which a contact carried on the locomotive runs; the large wear and . 


tear on the surface of this rail 
question, therefore, of high uctivity steel rails of all sections, is 
therefore assuming very t importance, and the demand for these 
immediately necessitates construction of apparatus whereby the 
resistance of the rails themselves can be taken under actual working 


rohibiting the use of copper. 
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Inasmuch as electrical tests have no permanent effect 
Pe of the ma of which they 

and not merely a cutting or strip, 
tensile strain tests on boiler plates and similar 
conductivity of steel rails, the problem is 
correct measurement of extremely low resistances in 
. Apparatus of this kind has lately been 

Elliott Brothers, and installed in the works cf the 
h, for tests in con- 
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The rails, which in this particular 
. each, are brought up on a truck and slid off 

a pair of steel rails fixed at a definite distance apart. A consider- 
lengths can be laid down and tested one after the 
As each rail is tested it is laid across two steel knife edges a 
f. are connected to the rail out- 
by means of rris i This part of the work 

by the ordinary labourers employed about the 
consists in the correct measurement of the total 
by a few accumulator cells, and passing through the 
necessary regulating switches and rheostats through the 
length of rail under test, and the observation, by means 

of the exact difference of potential existing 
knife edges upon wbich the rail under test is laid. These 
immediately give the value of the resistance in 
section of rail betwcen the knife i 
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and with accuracy ; by 
instantaneously great $ lotting ont a suitable 
, P & 


ilestzation shows the arrangement of the instruments panel 
for the complete outfit. zi * * 


very practi 
large number of pieces of the actual manufacture itself, under the 
conditions existent in an ordinary rolling mill. 


Westminster Engineering Company, Limited.—On 
the Westminster Engineering Company, 


their annual excursion, and the splendid weather and | 


the director, presided at the dinner, and the whole party 
g , 


mà tack to Windsor. We understand that this company is very 
„ and amonget other work, has in band the dramai for 
8. Vengeance, Implacable, Brisk, Cossack, Mohawk, and Surprise, 
14 machines in all, and six spare armatures. The two first ships are 
. have each three dynamos of 600 amperes, 
reg dae x company has also in hand the lighting plant 
foe Bon é, Brixton, three sete of engines and dynamos 
together of 350 B. H. P., and other rivate in electric 
d. “ther an ts for the War Office and 8 5 
e War Office a us for 

the South Western ? n 


Railway 
The Yost The Yost typewriter has been 
awarded a Gold Medal at the Agricultural Show held at Pretoria in 
April last. This makes a total of 18 gold medals awarded to this 


ELECTRIC LIGHTING NOTES. 


Altrincham.—At the monthly meeting of the Altrincham 
Urban District Council, held on Tuesday evening, the tender of the 
Altrincham Electric Supply, Limited, to light the large hall 

tute was accepted. The same firm has just 

8 Church, Dunham 

in this district within 

the last two years. The has been admirably carried out 
under the direction of Mr. Fairlie, the company's engineer. 


Barking.—The offer of the Municipal Electric Supply 
Amociation to purchase the visional order has been declined 
tie Urban Council. nsi | xd 
: Bethnal Green.—There were 14 tenders for the installa- 
xa of electric lighting at the new i in Palestine Place 
to the Board of Guardians. Mr. J. Bedford proposed, and 
Hieks seconded, that the tender of Messrs. Calvert & Oo. for 
£5460 for the first scheme, and £5,675 for the second scheme, be 
&wtpted. This was the lowest tender. The highest tender was that 
ef the Thames Iron works, who tendered £6,930 for the first and £6,030 
fez the second. The tenders are to be reported upon by the Board’s 


i Baluwayo.—According to a letter in the Matabele Times, 
t appears to be customary in Bulawayo to dispense with casing for 
electzio light wires, the conductors being merely laid along the walls. 


An electric inspector seems to be badly wanted there. 


Camberley.—The Electric Works Company, Limited, 
eve ried of 555 pr ly for a sles E dies 

eotric 0 6 parishes o ey, Farn ndles m, 
Winkfield EAA ae " "s 


Cardiff.—At a meeting of the Corporation Electric 
Lighting Committee held on Monday, Mr. Applebee, electrical 
engineer, submitted tendere for two new boilers and one 500-horse- 
power alternator for the electric enun, arp The Committee, 
after opening thetenders, handed them to Mr. Applebee to summarise 
and report to the next meeting. | 


Chelsea.—On Monday the Chelsea Electrical Supply 
Company’s Bill came before a committee of the House of 
Lords, of which the Earl of Northbrook was chairman. The Bill 
proposes to give the company power to extend the electrical 
generating station at Alpha Place, Chelsea. The measure was very 
strongly opposed by the Chelsea Vestry, Lord Cadogan, the London 
County Council, the Rev. H. Webb-Peploe, and others. The Oom- 
mittee decided that so faras the Rev. H. Webb-Peploe was concerned 
it could not entertain any idea of hearing Opposition, because it was 
clearly a matter cf compensation pure and simple. Witnesses were 
called who said that property in the neighbourhood of the present 
generating station, which reviously been appreciating in value, 
had not improved, the price obtainable having remained stationary 
since the company’s works had been established. If they were to be 
increased, then matters were likely to become worse. The causes of 
this were that as the result of the station being erected in Alpha 
Place there was great vibration in the locality; windows shook and 
plaster fell from the ceilings, while, when the wind was in a certain 

ition, & fine, impalpable ash was blown over the neighbourhood 
rom the smoke-stack of the station. 


Cheltenham.—The Town Council on Monday decided to 


ask the sanction of the Local Government Board to a loan of £28,000 
for electric lighting extensions. 


Chorley and Whiston.— The preambles of provi-ional 
orders promoted by the rural district authorities of these places have 
been passed by a Lords' Committee. 


Clacton-on-Sea.— Regarding the notice of the Coast 
De ment Company that they are about to apply to the Board of 
Trade for powers to serve the district with the electric light, it has 
been resolved by the Walton District Council that the scheme has its 
general approval. 


Darlington.—Prof. Kennedy, reporting on the installa- 
tion of the electric light, suggests certain streets in which mains 
should be laid. The system is to be the continuous current, three- 
wire. The cost for 7,000 lamps would be about £22,000, but a smaller 
scheme of 5,000 lamps would cost £19,000. He estimated that the 
£22,000 installation could be worked at a profit of over £325 in the 
second year at least. The power could be used for driving the trams, 
and he suggests that the High Row and Market Place should. be 
lighted by eight arc lamps. | 


Douglas.—It is stated in the local press that Prof. 
Fleming recommends a system of electric lighting for Douglas, the 
t for which will cost about £25,000, and when the oost of land is 
ught in, about £30,000. This plant, it is calculated, would be 
equal to lighting the whole town; but the area recommended in the 
first instance includes only the bay front from Strathallan to the 
Peveril Hotel; Victoria Street, Prospect Hill, and Athol Street; 
Duke Street, Strand Street, Castle Street, and Broadway. N 


Dover.—It has been decided to have the Sea Front 
illuminated with festoons of electric lights from the middle of July 
to the end of Pe Ming the terms of the Electricity Oompany bein 
£465 for installation and maintenance, and £20 per week for 14 hours 
lighting; extra hours, £1 10s. a week. © 


Edinburgh.—At the recent meeting of the Municipal 
and County Eo Mr. Frank A. Newington, electrical engineer 
to the Edinburgh Corporation, read a paper on the “ Electric Lighting 
of the City,” in which he described in detail the system which had 
been introduced since May, 1894. There were now, he said, 608 arc 
lamps for public lighting, to which 130 were to be added, and there 
were in May last 1,630 consumers, with 149,480 8-candle-power lamps, 
and 556 street arc lamps. During the past 12 months an average of 
more than 1,100 8-candle-power lamps had been connected to the 
mains each week, and DIEM for a further 15,000 8-candle-power 
lamps had been received. The price in 1895 was 64. lighting 
unit, and 34d. for power and heating. At present the charges were 
respectively 34d. and 14d. The total cost per unit sold in 1896.97 
was 1'13d. The charge for public lighting had been reduced annually 
from £20 to £14 per lamp. The capital expended on the undertsking 
now amounted to about £252,000. Over £8,000 had been set aside in 
a reserve fund, and there was an estimated surplus this year of 
between £2,000 and £3,000—a somewhat smaller sum tban that of 
previous an The growth of the undertaking had been extremely 
rapid, the results very satisfactory. This, he thought, had bzen 
largely due to the policy which the Corporation had adopted of ex- 
tending the supply mains wherever there had been a demand for 
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electric energy, and reducing the price por unit as quickly as possible. 
In the discussion that followed, Mr. J. P. Barber, Islington, wished 
that in his parish tbey could show such good results as they did in 
Edinburgh. They distinotly showed the advisability of such under- 
takings being in the hands of the municipality. Mr. Lemon re- 
marked on the extreme chea of the public lighting in Edinburgh. 
Mr. J. Lobley, Hanley, eaid that all the electric lighting munici- 
palities of the kingdom regarded Edinburgh with mingled feelings of 
envy and enc ‘uragement. , 


Edmundsons’ Electricity Corporation, Limited.— 
The following notes of central station work at present being carried 
out by this corporation will be of interest to our readers :— a 

Winchester.—Provisional order transferred from the corporat on 
to a local company. Works completed and opened for supply last 
week. (See our description in current issue). 

Salisbury —Provisional order obtained by local company. The 
works are sufficiently near completion to enable supply to b» com - 
menced last month. The station is situated at the Old Town Mills, 
and about 60 horsc-power is available from the water supply, which 
will b3 used for charging the accumulators, in addition to the usual 

‘steam plant. The system is low tension, three-wire, at 420 volte. 

Folkestone.—Electric lighting powers transferred to local company 
from the corporation. Electric light station being erected at Shorn- 
cliffe, about & mile from the centre of the town, capable of supplying 
15,000 lights to start witb. Tha works are approaching completion, 
and a temporary supply is already being given to a number of hotels 
and private houses. About 60 arc lights are being taken by the 
authorities for lighting the Leas and principal streets. Three-wire 
low tension system, 420 volts, is employed. 


Bromley (Kent) —Electric lighting powers transferred to local 
company by the District Council. A station, capable of supplying 
10,000 lights, i8 being erected in the centre of the town, and will be 
ready for a public supply during the autumn. Low tension three- 
wire system, 420 volts, is being adopted, but high tension plant, 2,000 
volts continuous current, is also being put down, in order to supply 
A 5 at Chislehurst, distant about three miles from the works 

rom ey. T 


Chislehurst.—Provisional order obtained by local company, who 
have made arrangements for supply of current in bulk from the 
Bromley company. A sub- transformer station is being erected in the 
village of C hurst. Motor transformers to transform from 2,000 
volts to 420 volte for distribution on the three-wire low tension 
system in connection with large accamulators. A supply will be 
ready for use during the coming autumn. 

High Wycombe.--Electric lighting powers transferred from the 
corporation to a local company. Works for supplying about 5,000 
lights are nearly completed, and the supply will be commen 
during the present month. The whole of the streets are to be lighted 
with arc and incandescent lamps, under a contract with the corpora- 
tion. Three-wire, 420 volts, low tension system. 


Newmarke.—Klectric lighting powers transferred from local com- 
pany to poses company. Works are just being commenced, capable 
of supplying about 4,000 lights to start with, and a supply is also 
ex to be taken to the village of Exning, distant about two 
miles. A supply of current will be ready ia November; 420 volte, 
three-wire low tension system. 

Ventnor.—Electric lighting powers transferred by the local com- 
pany to a private company. Works are being erected close to the 
railway station for a supply of about 4,000 lights; the supply will be 
ready for the coming winter. The principal streets to lighted 

with arc and incandescent lights; 420 volts, thres-wire system. 

Alderley Edge.—Electric lighting wers trausferred by local com- 
pany to a private company. orks for supplying about 3,000 lights; 
420 volts, three-wire system. i 

Woolwich.—The high tension system has been in use at Woolwich 
for several years. Edmundsons are now arranging to re-construct 
the station, chan the system to low tension; 420 volts, three- 
wire. About 4,000 lights at present installed; the mains are to be 
largely extended. 

Montrose.—AÀn agreement has been made with the Town Council 
to transfer their electric lighting powers to & private company, and 
works will be commenced very shortly. 

Brechin.—Here also an agreement has been made with the cor- 
poration to transfer their electric lighting powers to & private com- 
pany, and the works will be commenced very shortly. 

CGuernsey.—A Bill has been carried through the States of Guernsey 
granting Edmundsons’ Electricity Corporation the concession for 
electric lighting in the Island of Guernsey, and a station will shortly 

be erected at Bt. Peterport to supply about 5,000 lights on a low 
tension system. 


Electric Lighting at Balmoral Castle.—The arrange- 
ments for lighting Balmoral Castle by electricity, says the Times, are 
now being carried into effect, aud during her Majesty's recent stay 
there considerable progress was made with the estate work in con- 
nection therewith. Halfa mile of iron pipes of large diameter has 
been laid for bringing the water from the upper portion of the 
. Gelderburn to the site of the turbine house, which is situated near 
the old sawmill, about a mile and a quarter from the Castle. In 
some places ways 12 feet deep had to ba blasted through the rock for 
laying the pipes. Provision is being made for two Gilkes vortex tur- 
bines, which, with a fall of nearly 80 feet, will give 80 H P. com- 
bined. This power will be utilised in driving the dynamos for charging 
a large battery of accumulators at the Castle, and also for lighting the 
_ lamps direct. The current will bs transmitted by large cables laid 
underground all the way. The electric light will at first be limited 
to the Queen’s private apartments, the ball room, and a few of the 


rincipal rooms in the Castle, and the installation is expected to be 
working order by the time her Majesty returns to the North next. 
month. Eventually more than 600 lights will bs installed in the . 
Castle alone, but if the electric lightiog is extended to the stables 
and outbuildings about 1,000 lights will be required. The whole of 
the work, with the exception of fixing the turbines, is being carried - 
out by the commissioners’ staff at Balmoral, assisted by some of the 
household electricians, under the direction of Mr. William Massey, 
of Twyford. 


Enfield,—At the last meeting of the Enfield District 
Council (which has control over an area of 40 square miles) formal ^ 
notices were read from the Urban Electric Supply Company, the ' 
North London Electric Company, and the Electrical Power Distri- : 
bution Company, giving intimation of their intention to severally - 
apply for a provisional order for electric lighting in Enfield. A : 
lengthy discussion ensued, in the course of which several members - 
urged that sooner than trading companies should obtain powers over - 
the district, the Council should go for the order itself; eventually 
a Committee was appointed to investigate and report. 


Exeter.— Mr. W. A. Ducat recently held a Local Govern- 
ment Board inquiry regarding the application of the town to borrow * 
4 


- — 


£7,000 for electric lighting purposes. Objections were raised on 
behalf of ratepayers on the grounds tnat to erect new machinery in 

the present works was a waste of money, because they were unsuitable . 
for future lind grund Mr. E. D. Munro, the borough electrical: 
engineer, expressed the opinion that the present works would meet : 
the requirements of the city for many years to come. - 


R j 

Falmouth. — The Falmouth Hotel is to be lighted ., 
throughout, and the installation will comprise about 400 incan- : 
descent lamps, the plant being driven by a 25 brake horse-power gas : 
engine. The work has been entrusted to Messrs. Veale & Oo., Limited, 
electrical engineers, of Bt. Austell and Plymouth. 


Grimsby.—Prof. Kennedy’s report on the question of 
electric lighting has been received and considered by sub-com- «. 
mitt.e responsible for the carrying out of the arrangements. There. 
will be another interview with the professor, after which the com- | 
plete scheme will be brought before the Council. The negotiations 
with the tramways company as to the supply of electrical power for 
the cars are said to be proceeding satisfactorily. 


Ilfracombe.—The provisional electric lighting order has ` 
received the Royal assent. ] 


Ipswich.—The resolution passed at a previous meeting | 


of the Board of Guardians to adopt electric lighting for the work- - 


house has been re-affirmed. 


Isle of Thanet.—The Isle of Thanet Rural District. 
Council have received notification from the London and Provincial - 
Brush Electric Lighting Company of their intention to apply in 
December next for a provisional order empowering them to supply i: 
electric light within the area under the jurisdiction of the Council. 
5 has been referred to the Westgate Parochial :: 


Islington.—After a long discussion at its last meeting, 
the Vestry sanctioned an expenditure of £192 for fitting the boiler | 
farnaces at the electric light station with smoke-consuming devices, : 
with a view to the prevention of the smoke nuisance. . W. F. 
Dewey, clerk to the Vestry, read a letter intimating that the Metro- 
pos Electric Supply Company intended to apply to the Beard of 

rade for an electric lighting provisional order for Islington. He 
eaid that the application was made by the company which had re- 
cently been defeated in Marylebone, and apparently thé intention: 
was to take revenge in Islington. He thcught as the Vestry would 
refuse to givé its consent to the proposed order, that that would be: 
sufficient to scotch the application at once. The letter was referred“ 
to the Parliamentary and General Purposes Committee, with instruc- + 
tions to oppose. 


Kensington.—It was reported at a recent meeting of the. 
Vestry that letters had been received from the Notting Hill and 
County of London Electric m pers Oompanies, notifying their. 
intenti.n to apply for provisional orders to supply electric light to 
the parish of Kensington. Both letters were referred to the Special. 
Committee appointed to inquire into the question of electric lighting. 


Lancaster.—The electric light will shortly be installed 
in the fine old parish church of St. Mary's, at Lancaster. At the 
present time, the only churches in Lancaster lighted by electricity 
are St. Peter’s, Dale Street Mission, and the Baptist Ohapel. Ata 
meeting of the congregation of the Oentenary Cungregational Ohurch, 
Stonewell, the desirability of introducing electric light was dis- 
cussed, and a sub-committee was appointed to for the instal- 
lation of electricity; or, if they found it to be preferable, to call 
another meeting to consider whether the new electroid gas (?) should. 
substitute ordinary gas. : 


Limerick.—The Electric Lighting Company of Limerick 
have obtained from the Shannon Commissioners a site in Athlone, 
adjoining the Shannon, with the intention of prosecuting business 
here. From this centre it is intended to supply Ballinasloe, Ros- 
common, Tullamore, and all the adjoining towns with electric light. 
They will also supply motive power for manufacturing and general 
commercial purposes. The company, it will be remembered, are re- 
ceiving considerable opposition from the Fishery Conservators at 
Limerick, but it is believed that the obstacles in their way will bc 
eventually surmounted. | 
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the resulé would be either 3 at any rate, some 
pany, which would restrict 


throughout the new factory of Messrs. Fullers, ' 
nemmith, where the contract for the lighting and supply of power is 
also in tbe hands of Messrs. Geipel & Lange. 


of their work for the year ended 91st, 
of consumers at the close of 
the "as 8 of 400 as compared with the 
number of lamps connected was: ircan- 

149,176 (of 8 candle-power) ; aro, compared with 
were also 214 motors in use, 

mpresenting 496 H.P cry: fea increase on the previous year of 93 
. The tétal length of mains now laid 

- The amount of energy 

3,641,599 units, being 9311 per 
rated at the works. The financial results of the 


d 
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saa Pie yr been ordered from the E Constraction 
1 for delivery at Dickinson Street station in Ootober 
imt, and the Oommittee were reluctantly compelled to issue a notice 
to the effect that no new applications for a su r 
wald to the mains until the spring of this year. 

atio, although under the circumstances unavoidable, resulted 


dectric energy in the districts of Moss Side, Withington, and 
Levenshulme, during the coming winter, The Co had 
muatiy acquired an eligible of land alongside the canal in 
Stuart Street, Bradford, 41,955 square yards, which would 


be equipped as 3 in due course; the ultimate 

e would be about 100,000 H. P. In addition, a 

ol in the Polygon, Ard wick, had been purchased, 

wes intended to erect buildings for the storage of cables and various 

imtruments, also for workshops and transformer station. For the 
the 


poren would bs , and, in accord- 
wee with a resolution the Oity Council, application had been 
mede to the Local Government for sanction to raise an 
sdditional sum of £200,000. May 20th, 1897, marked the commence- 
mnt of arc lighting in the streets, on which date the electric energy 
ws pwitched on to the arc lamps in Albert Square, St. Ann's Square, 


ia many of the principal thoroughfares of the city. 
Narylebome.— There a to bean epidemic of com- 
petition in Marylebone, for the and Provincial Brush Electric 


ee company and the Marylebone Electric Bupp 
orders. 


ly Company bave 
e Vestry that they intend to apply for provisional 


Morecambe.—Last week the lighting of the town was 
commenced. The cost of the nndertaking is estimated at £40,000. 
There are at present 68 arc lamps in operation, and the light extends 
from East View to the Battery Inn, a distance cf two . There 


are already more applications from private consumers than the 
Oouncil be able to supply, so that further extensions of the plent 


volte to private consumers, who will be supplied, it is h , by the 
aoe holidays. The lamps on the Promenade are 22 in height, 
43 yards apart. 


Morley.—At a meeting of the Morley Town Council on 
Monday the Town Clerk (Mr. T. Borough Hopkins) read a letter 
from Mr. Hammond, the Council's consulting electrical engineer, 
calling attention to a Bill which had been hd giis by the 
House of Lords giving power to a company enti “ The General 
Power Electric Current Distributing Company,” to supply electricity 
over an area of 2,000 square miles, which area included the important 
city of Sheffi:ld and towns of Rotherham, Doncaster, Chesterfield, 
&c. The letter thought it was undesirable that such a competing 
provisional order should be allowed to be put into operation, as it 
would be inimical to the interests of local authorities who had 
already put down costly electric lighting plants. The Town Olerk 
said that he had looked into the matter, and the provisions of the 
Bill at present only applied to the Midland Counties, and the Council 
had no locus standi. The object of the Bill was to give a com- 
pany power to supply electric current within the limits of municipal 
corporations, and to that extent the Bill might be a desirable one. 
The argument in favour of it was that electricity could be produced 
very much cheaper if distributed over a area, the minimum 


price being 2d. unit, which was much below the rate at which 
any corporation hitherto been able to supply it. A clause was 
in the Bill enabl 


ing corporations within the supply area to have a 
meter put down and to acquire electricity in bulk if they found it 
could be supplied cheaper than the corporations could generate it. 
Under these circumstances, he could not advise the Council to take 
any steps to oppose the Bill, about which doubtless a good deal 
could be said both for and against, bat he suggested that it be 
pe to the Electric Lighting Committee. This course was 
opted. — 


mittee relative to the 5 undertaking the provision of 
electricity. In this he sta 


these gas aay by electricity 350 arc lamps would be required, 
ing from 66 to 77 yards apart. To work out the cost it is assumed 


carbons, 
1,946 units each 
annum, would be:—Ourrent, at 2d. per unit, £3,635 2s. 8d. ; at 24d., 
£4,400 58. 6d. 


Penistone.—It has b2en decided by the Board of 
Dee to obtain an estimate for lighting the Workhouse by 


Ryde.—A publio meeting, convened by the Mayor 
(Alderman E. ; J.P.), was held on Monday evening in the 
Town Hall to consider the desirability of adoping the electric light. 
The Mayor said he bad called the meeting in acoordance with a pro- 
mise made af a recent Board of Trade inquiry, in order to give the 
inhabitants an opportunity of expressing their opinion. It was 
generally conceded, he said, that the establishment of electricity was 
of more benefit to a town when controlled by the local authority 
than by a com . A resolution was sub , requesting the 
Town i ore urging the adoption of the electric light for 
Ryde, to appoint a sub-committee to consider the question and to 
report as to whether it would be a saving or otherwise to the rates 
for the Oorporation to carry out the proposal, and, in the event 
of a good company being requested to undertake it, to recommend 
the safeguards to be inserted in any agreement with the Oorporation, 
and the maximum charge per unit. It was suggested, however, by 
an old inhabitant, Dr. Barrow, wbo has several times filled the office 
of mayor, that the meeting should first express an opinion on the main 
question, and on his proposal the meeting was found to be unanimously 
in favour of the adoption of the electric light. The relative advan 
of the undertaking being in the hands of the Corporation or of a 
private company were then discussed, and eventually, on a vote being 
taken on the original resolution, asking the Council to appoint a 
committee, there was a tie, 40 voting for, and 40 against, and 
e Mayor declining to give a casting vote, the Council is left a free 
hand. It is considered probable that at an early mecting the muni- 
cipal body will have a “ full dress” debate on the subject. 


Shoreditch.—Mr. H. E. Kershaw moved the adoption 
of the report of the Lighting Committee at the ordinary meet- 
ing of the Vestry on Tuesday evening. The Committee announced 
that they had considered the question of reducing the charge for 
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electrical energy supplied to the public buildings and to the work- 
house and infirmary, and had discussed the subject with Mr. Russell, 
the chief electrical engineer. The Committee, therefore, recom- 
mended that the charge for those purposes should be reduced to an 
all-round rate of 34d. per unit. Mr. Kershaw stated that the Oom- 
mittee had thoroughly considered the matter, and that they could 
very well reduce the rate to that recommended, which was no doubt 
the lowest in London. The recommendation was adopted. It was 
further reported by the Lighting Committee that they had considered 
a report from Messrs. Kincaid, Waller & Manville, the consulting 
engineers, with reference to the question of increasing the capacity 
of the present storage battery, which was found to be too small for 
the increased load. On their recommendation, and that of Mr. 
Newton Russell, the Committee suggested that the tender of Messrs. 
Pritchett & Gould should be accepted for the supply of a new battery 
of a capacity of 400 amperes for six hours, including allowance for, 
and removal of the existing battery, at the price of £1,062. It 
was resolved to adopt the Committee’s recommendation. Mr. 
H. Mansfield Robinson, clerk to the Vestry, read a letter from 
the Metropolitan Electric Supply Company, intimating inten- 
tion to apply to the Board of Trade for a provisional order 
for Shoreditch, and a notice from the County of London 
and Brush Provincial Electric Lighting Company proposing 
to apply for powers for wayleaves in Shoreditch, so as to carry their 
mains through the district. On the reading of the letters, Mr. 
Kershaw obtained the sanction of the Vestry to move a special reso- 
lution. He said he was afraid that owing to the recent decision of 
the House of Commons in the case of Marylebone, which allowed 
the Vestry to enter into competition with the existing company, the 
companies contended that tte same Jaw would apply to them. The 
whole difficulty arcte out of the report of the Joint Committee on 
the supply of electrical energy. If the House of Commons were 
consistent, it would give permission to the company to compete with 
the Vestry's installation in Shoreditch. He therefore moved that the 
Vestry Clerk should be authorised to take immediate steps in order 
to prevent any such powers being granted for Shoreditch. Mr. 
Winkler remarked that, in the name of free trade, and the interests 
of the consumer, he should vote against the proposal. The resolution 
was carried with this single dissentient. The Vestry refused to grant 
permiesion to the Lighting Committee to obtain and accept tenders 
for extending the electric light mains in the Haggerston district 
without first bringing the matter before the Board. 


South Shields,—Among the many improvements and 
alterations that are being carried out at St. Hilda’s Church, St. 
Helens, electric lightirg is to be fitted throughout the edifice, Mr. 
James T. Dagleas being the contractor. 


St. Pancras.—The Electricity and Publio Lighting Com- 
mittee reported at the Vestry meeting on Wednesday that they had 
had under consideration the question of insuring against accident the 
workmen in the employ of the department. Several insurance com- 
panies had been asked to quote rates, and after considering these and 
the status of tbe various offices, the Committee had taken out a cover 
in the Scottish Employers' Liability Insurance Company at the rate 
of 12e. 6d. per cent. for workmen and 4s. per cent. for clerks. The 
report was adopted. 


Stockport.—It is stated that tbe public supply for 
street lighting will be available at the beginning of November. 


Stourbridge.—The Board of Trade have granted Kings- 
winford Rural Council a provisional order for electric lighting in 
their district, subject to the confirmation of Parliament, and it is 
statad that the Midland Electric Corporation for Power Distribution, 
Limited, have arranged to take up the order. 


Taunton.—A special meeting of the Council was held 
last werk. The Electric Lighting Committee recommended the 
acceptance of a tender, amounting to £4,456 16s. 2d., for the carrying 
out of certain work, subject to the sanction of the Local Government 
Board to the proposed loan of £11,500, but with power for the Oom- 
mittee to arrange with the tenderers to at once carry out urgent works 
included in the tender, and also for the Committee to proceed with 
the sub-station and a portion of the mains to supply the Staplegrove 
and Rowbarton districts, the whole of such urgent works amounting 
to about £3,000. The Committee also recommended the acceptance 
of a tender, amounting to £1,525, for electric arc lighting. Both recom- 
mendations were adopted. 


Wednesbury.—The General Purposes Committee recom- 
mended that Clause 5 of the agreement with the Midland Electrical 
Company be altered to give the company liberty to proceed with their 
works as soon as they get in order, and that the Committee 
accordingly recommend the Council to consent to the grant of the 
order under the title of the Midland Electrical Power Distribution 
and Lighting Order, 1898,” and this was adopted. 


York.—The Electric Lighting Committee in their report 
presented at last Monday's meeting state as follows:—It is proposed 
to accept the tender of Messrs. Parker & Sharp, contractors, York, at 
the sum of £7,174 123. 4d., for the erection of the electric lighting 
station. The Committee have had before them the question of 
adaptirg the dynamos and instruments for use afterwards for electric 
traction. The extra cost will be £274, and the Committee ask for 
instructions of the Council. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Accident on the City and Waterloo Railway.—A 
serious accident occurred last Friday evening on one of the siding: 
of the Waterloo and City Railway, which resulted in the death of 
one man and serious injury to his assistant. Some two or three days 
prior to the accident a train had been run between Waterloo and 
the City for experimental purposes. According to the daily press, 
this train was banded over by the contractors, Mesers. Siemens, to 
the company, and was being run by them. At the same time a 
number of trains and carriages were standing ia an uncompleted 
state, and being worked upon by the contractors’ men. On one 
siding stood a whole train “ packed up” over a pit, and a few feet 
off was a single carriage. The wheels of the front bogey were re- 
moved, and the carriage was tilted up to enable the fitters to work 
upon it. Between the stationary train and carriage two men, 
Frederick Farmer and James Moody, were at work drilling holes 
for fitting the electric motor. The train from the City arrived at 
Waterloo, and was sent down into the depót to have its air reser- 
voirs filled. By some unfortunate mistake it crashed into the 
etatiorary carriage and hurled it upon the train behind. The two 
workmen had no warning of the danger, and were crushed between 
the two carriages. Help was immediately forthcoming, but when 
the men were extricated Farmer wss found to be dead, whilst 
Moody was so badly crushed that he had to be removed to St. 
Thomas’s Hospital. His right thigh was severely crushed, but 
after treatment he was able io return home in a cab. The officials 
are very reticent as to the cause of the accident, but one theory is 
that the train was sent on to the wrong siding. Another sccount 
states that the brake of the train failed to act. Farmer's body 
was removed to the Lambeth mortuary. He is described as a fitter, 
49 years of age, of 5, Longville Road, ae Butts. Moody is 
& labourer, of 31, Sydney Road, Stockwell, and is 46 years old. 


Barnsley.— Open air meetings have been held to protest 
against the proposal of the Town Council to grant permission for a 
private company to establish tramways. 


Birkenhead.—The Town Council were to consider last 
Wednesday a recommendation of the Special Tramways Committee, 
passed on June 15th, asking that the Parliamentary Committee be 
empowered to incur all necessary expense, and to obtain, with a view 
to confirmation in the next session of Parliament, a provisional 
order or orders authorising the Councilto lay down and equip the 
Proposed new electric tramways, particulare of which have already 

en published. 


Cheltenham.—At the last meeting of the Cheltenham 
Town Council, which was held on July 4th, the following Special 
Committee was elected to report on letters, applications, &c., regarding 
a system of electric trams for Cheltenham :—Aldermen d. Norman, 
J. Drew ; Councillors J. C. Cooper, G. H. Mills, O. Hayward, W. A. 
Baker, Major-General MacDonald, G. O. Bence, J. D. Steel, 8. B. Dix 
and M. Davis. Mr. R. Bickerdike, of Montreal, has offered to build, 
equip, and opere & system of lines of electric railways on the 
trolley plan, forming a complete service for the town and suburbs, 
free of charge, on the following conditions:— (1) That the Council 
will accord to his company the exclusive right to do s0; the Council 
to select the streets; (2) The V Arts of the cars to be regulated by the 
Council; (3) The rate of fares to be mutually arranged, but suggested 
iom for continuous trip; (4) The company'scars and plant to be free 

m taxation. 


Cradley Heath.—Many of the local authorities are sup- 

porting the scheme of the British Electric Traction Company, which 

already received the consent of the Light Railway Co ioners 

for making a light railway in the district of Cradley Heath, and the 

Amblecote Urban Council have resolved to support the application to 
the Board of Trade for confirmation of the order. 


Dover.—A local paper says: You never know’ what a 
town can do till you test it, and most certainly no one knew, and few 
ventured to hope, that in four weeks during a rather quiet time of 
the year the Dover trams would carry 148,000 passengers, which has 
been the case in the last four weeks. That means that the traffic 
was equal to an average of about four rides during that period for 
every individual in Dover and district, from the oldest to the 
youn , 


Dublin.—The application of the Dublin United Tramway 
Company for an order in Council authorising various extensions and 
alteration in their system, has been heard before a Judicial Committee 
of the Privy Council. 


Electric Traction in Russia.—La Société de Tramways 
de Sebastopol is the title of a company which bas just been formed 
at Silessin (Belgium) with a capital of £80,000, to construct and 
work a central electric lighting station and a system of electric 
tramways in the town of Sebastopol, South Russia. The Compagnie 
de Traction et d'Electricité, at whose instance the company has been 
formed, has contracted to construct and equip the station and tram- 
ways for the sum of £60,000. 


Electric Traction in the Canaries,—Au application 
has been made for & concession to construct and work an electric 
tramway on the island of Teneriffe. 


(Continued on page 54.) 
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WAKEFIELD CORPORATION 
WORKS. 


ELECTRICITY 


works. His instructions were to base his echeme upon 
the erection of the works on the outskirts of the city on a 
plot of land about 1} miles from the centre of the city, where 


Switchboard and Instruments BEN J Messrs. John Fowle 
Sub station Equipment.— s owler 
Transformers and boxes | and Co., Ltd. 
Mains.— 
Conduits and cables... „„ British Insulated Wire 
Co., Limited. 
Public Lamps.— 
Ten arc lamps and posts .. Brush Electrical Engi- 
neering}Oo., Limited, 
London. 
Meters.— 
Shallenberger .. Westinghouse Electric 


Co, Limited, London. 
Travelling Crane . Thomas Smith Rodley. 
The works are situated at Calder Vale, adjoining the rail- 
way. The buildings, which include, in addition to those for 
the electricity works and engine house, the sewage works 


GENERAL VIEW OF WORKS. 


it was also proposed to erect a dust destructor and sewage 
works. He recommended the adoption of the single-phase 
alternating system, with an E.M.F. of 2,000 volts, the elec- 
trical energy being brought from the works direct to a sub- 
station situated in the centre of the city, and there converted 
toa pressure of 200 volts for distribution. In view of the 
amended regulations of the Board of Trade, and the satis- 
factory working of the 200-volt lamp, the distribution is now 
being carried on at 400 volts on a three-wire system. 

Mr. Hammond’s scheme was adopted in its entirety, and 
the contracts were allocated as under :— 


CONTBACTOBS. 
Boiler House Plant.— 7 

Two Lancashire boilers, mechanical 
etokers, economiser, feed pump, in- 
jector, and accessories. 

Eagine House Plant. 

Three 130-kilowatt fly-wheel alternators, 
one 34-kilowatt day load alternator, 
condensers, pipework and workshop 
fittings. 


——— 


Messrs. John Fowler 
and Co. (Leeds), Ltd. 


J 


and dast destructor, were designed by the city surveyor, 


Mr. Richard Porter. 

The whole of the engine house is lined inside with glazed 
bricks, and a dado, 4 feet 6 inches high, in two shades of 
brown, with a moulded projecting course surmounting it; 
above this, and to the roof, the walls are faced with cream- 
coloured glazed bricks; pilasters are provided at regular in- 
tervals to support the travelling crane beam rail, under which 
there are four courses corbelled out, forming a series of bays. 
T'he ends of the engine house have at present temporary wood 
ends, in order that any extensions may be made in both 
directions, and it may be here mentioned that tenders are 
now obtained for the extension of the east end, for the pur- 
pose of erecting the engine house for the sewage pomp and 
these buildings will very shortly be commenced. The engine 
house is 85 feet long and 42 feet wide, and has a clear space 
from the floor to the tie rod of the roof of 30 feet. 

The boiler house is on the north side of the engine house, 
being 77 feet long and 51 feet wide, with an outbuilding 21 
feet by 11 feet for the feed pump and stoker engine. The 

F 
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boiler house has room for four boilers (two are already fixed) 
and economiser apparatus. 

In addition to the usual offices there is the test room, 
which is 16 feet by 18 feet, and adjoins the office, is entered 
from the engine house, and is used for the testing of cables 
and adjusting meters, &. The switch room extends over 
the office and test room on the first floor. A balcony 30 
feet long, affording to the engineer in charge a complete 
view of the engines and machinery. | 

The water for condensing purposes has been brought by 
means of pipes from the River Calder 700 yards away, at a 
capital cost of £2,400, the Corporation have also laid 
(included in this cost) another set of pipes from the works to 
the river in order to return the condensed water. A portion 
of this water is used for the feed water for the boiler. When 
the engines are working in full, the Corporation will thereby 
save £190 per annum 
by using this water 
instead of taking it 
from the public 
mains. 

REFUSE 


DESTRUCTOR. 


The tender of 
Messrs. Manlove, 
Alliott & Co, 
Nottingham, was in 
July, 1896, accepted 
for the construction 
and erection of a 
four-cell refuse des- 
tructor, house, and 
two Babcock & Wil- 
cox boilers. The 
construction was 
commenced on July 
20th, 1897, and 
was completed in 
February of this 
year, it has for some 
time been working 
in a temporary 
manner, but it has 
now been put in full 
working order, and 
will supply steam at 
the required pressure 
to work the engines 
of the electricity 
plant as far as 
possible. 

The boiler house 
at present contains 
two Lancashire 
boilers, 30 feet long, built up in six-shell plates ; inch thick, 
and a diameter of 8 feet, manufactured by Messrs. Spurr, 
Inman & Co., of Wakefield. Each boiler is capable of 
evaporating 7,000 lbs. of water per hour when working at 
125 Ibs. per square inch, with the feed water at a tempera- 
ture of 60°; they are constructed to work up to 140 lbs. per 
square inch if necessary. The boiler fittings are of Hop- 
kinson’s make. The boilers are fitted with Bennis mecha- 
nical stokers. Two Worthington feed pumps are in use, each 
capable of pumping 30 gallons per minute at a piston speed 
of 50 feet per minute, 

Messrs. Holden & Brooke have supplied the injector, 
which is designed to work against the maximum pressure of 
140 observations square inch, and is capable of lifting 
and delivering 1,500 gallons per hour at 125 lbs. pressure. 
The economiser is by Messrs. Green & Son, and is able to 
deal continuously with 2,000 lbs. of water per hour. 


ENGINE HOUSE. 


The principal feature is the slow speed fly-wheel steam 
alternators. Under the contract, the plant to be erected will 
comprise: — 


Three sets steam alternators of 130 kw. each .. 390 kw. 
One set day load plant ves TR jx e UGG 
Total capacity "i eee 424 


ALTERNATOR FIELD MAGNETS. 


At present, two sets of steam alternators are in operation 
together with the day load plant, while the third steam 
alternator is at present going through the makers’ shops. 

The engines of the large plants are of the horizontal com- 
pound type, eee of working condensing or non-condensing, 
the alternator being fixed on the crankshaft, and running at a 
speed of 112 revolutions per minute. Working condensing, 
they give a maximum output of 130 kw., with a pres- 
sure in the steam chest of 125 lbs. They are fitted with 
governors, which have proved to be very efficient in ensuring 
steady running and paralleling, and under the ification 
the variation of speed, when the load is suddenly switched 
off or on, should not exceed 5 per cent., and from no load to 
full load, i.e., 24 per cent., up and down from the mean. The 
type of governor which Messrs. Fowler have employed is 
that of their latest design, viz., the Marshall" vertical 
governor, driven by 
chain band, by means 
of which a variation 
as low as 1 per cent, 
up and down from 


The automatic 
gear fitted on both 
cylinders is quick 
and simple in its 
action, and takes 
little power, the 
movement being 
limited to the raising 
and lowering of a die 
in a link. 

The pistons are of 
an improved type, 
recently invented y 
one of the firm's 
engineers, the prin- 
ciple of which is that 
the piston ring has 
a spring behind it 
wound in a corru- 
gated manner, the 
corrugations being 
caused by internal 
bosses, in and out of 
which the spring is 
wound. The effect 
of this is that the 
flat portion of the 
spring bearing on the 
piston ring is always 
at a sustained definite 
and constant tension, 
thus res the ring 
which it supports to keep the cylinder uniformly steam- 


tight. In addition to the spring just descri gpiral 
Springs are arranged enclosed in the hollow bosses 


of one of the rings, but so as to bear firmly on the blank boss 


of the neighbouring ring, by means of which a spring bear- 


ing is obtained in both directions, viz., lengthways and 
across the barrel of the cylinder, the result being an effective 
steam joint and a consequent saving in the steam consump- 
tion. A cs i 

Two of the engines are fitted with piston valves, but the 
third engine is to b» supplied with the firm's newest type 
of positive Corliss valve, together with new automatic expan- 
sion gear, which, it is anticipated, will show high results. 
The valves are arranged directly in the cover of the cylinder 
itself, so that the clearance is reduced to the smallest possible 
dimensions. With this is combined the latest form of cut- 
off gear, with separate steam and exhaust valves, the move- 
ment secured by the arrangement being exceedingly small 
anita rapid, and therefore allowing of application to high 
speeds. 

The valves are arranged in the following manner :—The 
steam is controlled by the expansion valve working on the 
back of the main valve. This main valve is driven from 
a wrist plate connected to the side of the cylinder; this also 
drives the exhaust as in the ordinary Corliss practice. The 
expansion valve is driven from a double curved slotted wrist 
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plate: on the opposite side of the cylinder, the travel of the 
valve being varied by the raising or lowering of the die in 
the curved slot, as controlled by the governor. The wrist 
plate takes its movement from the eccentric, to which it is 


pee condenser and air pump is arranged for each 
engine, the pump being fixed below the floor, and worked off 
an extension of the low pressure piston rod. 

The alternators are made by Messrs. John Fowler & Co., 
under the Hall patents, and like the engines, embody the 
latest construction, based upon extended experience in high 
tension work. Each of the larger alternators is constructed 
to give an output of 112 kilowatts at a speed of 112 revolu- 
tions per minute, and with a periodicity of 60, as an ordi- 
nary working load; but on emergency these alternators are 
guaranteed to be capable of delivering 130 kilowatts for 
several hours, if 
necessary. They run 
Lan le earthed. 

magnets of 
the alternator 


form 

the fly-wheel of the 
ine, and are placed 
between the high 
and low pressure 
cylinders, the founda- 
tion plate of which 
s arranged to take 
the alternator arma- 
tare, which is slot or 


and 1 megohm 
the magnets 
and core. The insu- 
lation between the 
armature conductors 
and the * i is 
capable of resis 
piercing by a erige 
4,000 volts alternat- 


. 
machines will 
repay a careful in- 
spection as to their 
strong mechanical 
construction and 
durability, being 
made for continuous running and capable of withstanding 
rough usage. 
Since large alternators came into use, it has been found 
to have them capable of running silently or practi- 
cally so, as far as annoyance to outside property owners is 


37/13 S.W.G. 7/8 S. W. G. 


SECTION S oF Low TENSION CABLE. 


concerned, and these alternators have been brought up to 
these? requirements by careful study and trial, and should 
meet: the utmost als of the fastidious. The machines 
run continuously in parallel with a low synchronising cur- 
rent, and can be put in parallel with the plant running at 
full. load within two minutes. 


ALTERNATOR ARMATURE. 


In order to provide for inspection and cleaning of the 
machine, the armature is arranged to rack open by means of 
a screw rack and gear. Should replacement of coils at any 
time be necessary, the coils are so constructed that in 10 
minutes a new coil can b3 placed in position, which is no 
small advantage to the central station engineer. It has, 
however, been found in actual practice that these machines 
rarely require any such replacement. 

The day load plant consists of a 34-kilowatt alternator, 
driven by a Belliss vertical high speed enclosed engine, 
running at 450 revolutions per minute. The alternator is 
of the same type as the larger machines. A jet condenser is 
fixed to condense the exhaust steam from the Belliss 50- 
I.H.P. engine. 

The engine house sundries include an automatic waste oil 
purifier worked by exhaust steam. It requires no chemicals, 

cloths, charcoal, or 

other filtering sub- 
stances, being based 
upon the relative 
difference in the 
specific weights of 
oil and water. The 
oil runs through the 
centre tube below 
. the water, passes 
round the steam coil, 
and being thus some- 
what diluted, drops 
the finest of its 
impurities. After 
going once more 
down through the 
chamber, and again 
up through it, and 
once more through 
water, it finally 
gathers above the 
water line ready for 
use. The blow-off 
pipe answers as an 
outlet for any gases 
that may form. It 
will also prevent 
overflowing by dis- 
charging any rising 
or over-heated oil 
back into the reser- 
voir. The steam 
pipe serves to 
thoroughly blow out 
and clean the whole 
apparatus from time to time. The purifier is made by 
Messrs. W. H. Willcox & Co. 

The steam pipes are arranged with connections to separate 
branch pieces on engines and boilers, and consist of lap- 
welded steel, manufactured by Messrs. Stewart & Clyesdale. 
The flanges are screwed and brazed. The tees are of cast- 
iron, and the diameters of the main pipes and RR al 
branches are as follows: — Main, 9 inches diameter; branches 
to boilers, 6 inches diameter; and branches to engines, 
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SECTIONS OF HiGH TENSION CABLES. 


5 inches diameter. The subsidiary steam pipes are of 
wrought-iron, and connect the feed pump, injectors, con- 
densers, &c., with necessary valves and drains. All the 
Steam pipes are covered with sectional magnesia non-con- 
ducting lagging. The exhaust pipes are of cast-iron 18 
inches diameter, and are capable of dealing with the exhaust 


up to 1,000 I.H.P. They are carried underground and con- 
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nected to a single up-take pipe, so that the exhaust steam, 
in the event of the plant not working condensing, may be 
delivered into the atmosphere direct. The up-take pipe is 
carried outside the building, and to a height of 6 feet above 
the roof. The valves and connections are so arranged as to 
enable the engines to be worked condensing or non-con- 
densing at will. A system of drain pipes is arranged in the 
engine room and boiler house. The feed pipes are of cast- 
iron in duplicate, and of 3-inch bore, ut are connected to 

ump, economiser, and injector. The blow-off pipes and 

in are also of 3-inch cast-iron. 

Three 8-inch branch pipes connect the in-take pipe with 
the engine pumps with a sluice valve at the end, the valve 
spindle being carried up so as to be operated from the floor 
level. A cast-iron feed water tank is placed underground, 
the capacity being 
8,000 gallons. All 
the steam and feed 
valves are of Hopkin- 
son's patent parallel 
glide pattern. 

The switchboard is 
arranged on the well- 
known Lowrie-Hall 
system of plug 
switches and fuses. 

The switch parts 
and instruments are 
fixed on an iron 
framework consisting 
of H iron uprights 
fixed top and bottom 
to channel iron 
girders, the uprights 
being drilled for 
fixing the switch 
parts, which are all 
mounted on black 
enamelled slate slabs. 
The top is sur- 
mounted by an orna- 
mental border in cast- 
iron bolted to the 
top channel iron, a clock being fixed in the centre of the 
board above the moulding enclosed in the ornamental cast- 
iron frame. 

The conductors are brought up to the switch parts at the 
back of the board through insulated collara fitted in drilled 
holes in the iron work. The frame work is supported by 
wrought-iron stays connecting the wall and the uprights, 
and the whole makes a non-combustible switchboard. The 


switchboard is divided into three parts, the centre portion 


dealing with the synchronising instruments, the left hand 


| CONCRETE 


Brick Pit, WITH THREE-WAY CONDUIT. 


poron with the distributing circuits, and the right 
and with the alternators. This arrangement allows 
for the indefinite extension of the switchboard from 
time to time either in circuits or alternators: without 
disarranging the existing board. The exciter instru- 
ments, together with the hand regulating apparatus, are 
placed on the regulating table, which occupies a position 
in front of the board. The attendant sitting at this table 
has therefore also a clear view of the switchboard. 


EXCITER. 


Upon the regulating table are also fixed the transmitting 
portion of the signalling apparatus, consisting of switchboard 
and lamps connected in series with the engine room indicator, 
This consists of two cast-iron boxes with ground glass fronts, 
arranged in separate compartments, each divided off from 
one another, and each being fitted with a lamp behind? the 
ground glass front. One of the boxes has its divisions 
marked with the numbers of the engine, the numbers being 
painted on the ground glass referred to; the other box has 
the driver's instructions painted on the ground glass, ore 
word for each division, viz., “ fast,” “slow,” “ right,” “stop.” 
When the signal is desired to be given, an electric bell is 
sounded, the attendant closes a switch belonging to the par- 
ticular engine for which the signal is intended; this lights 
up the lamp immediately over the switch, and also the lamp 
in the particular com- 
partment of the in- 
dicator, whose glass 
front bears the en- 
gine number; he 
also closes the switch 
belonging to the par- 
ticular word of in- 
structionsin the other 
box,-and the lamp 
lights up in the same 
manner. The driver 
in the engine room 
has therefore two 
illuminated signals, 
the one giving 
the number of the 
engine which he is to 
operate, and the other 
instructing him to 
go either “fast,” 
“slow,” or to “stop.” 

The entire switch- 
board at present 
provides for three 
circuits and four 
alternators. The con- 
nections between the 
alternators and circuits of the board are made by means of 
concentric cable, which are connected at the board by special 
concentric fittings mounted on porcelain, which is again 
mounted on slate. All the current-carrying metal parts of 
the high tension apparatus are mounted on porcelain, which 
in turn is mounted on the enamelled slate, and the high 
tension switches are surrounded by slate guards to prevent 
accidental contact. | 

The main fuses are of the latest type of Lowrie-Hall, 
made by the addition of the firm's latest patent asbestos 
sheathed fuse, by means of which, should the wire be 
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Brick Pit, &c. 


suddenly melted with the current, the formation of an 
arc is entirely prevented by the damping action of the 
asbestos surrounding the naked fuse wire. The fuses are 
double-pole, mounted in massive slate base, and fitted with 


-ebonite handles, enabling the fuses to be withdrawn quickly 


and safely. 
Two pairs of bus bars run the whole length of the switch- 

board, coupling the alternators and the circuits, one side of 

each pair of bars being earthed. The voltage of the two 
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bus bers is read from two Kelvin high tension voltmeters. 

In addition to the above voltmeters, the ampere gauges em- 

Nie are those of Lord Kelvin, manufactured by Messrs. 
ite, of Glasgow. | 

The testing room is equipped with the usual set of instru- 
ments, including a Thomson galvanometer, fixed on a strong 
Dep to prevent vibration, with a set of shunts, a Post Office 
bridge and reversing key, and a portable testing set. There 
is also a portable galvanometer, Kelvin watt balance, 100 
Leclanché cells, and a carbon megohm. 

In order to provide a means of testing the output of the 
alternators b2fore running on the load, a water resistance of 
a new pattern has been constructed by the firm, which admits 
of the testing being taken without any difficulty. It con- 
cists of a heavy cast-iron tank surmounted by a framework 
carrying the insulated electrode, which is drawn up or down 
by means of insulated pulleys. Hitherto this form of resist- 
ance has given trouble on account of the great amount of 
heat generated causing a change in resistance, and where the 
water container has been of wood it has 


15 tons, and is worked from above. 

A start will shortly be made in the lighting of a few of 
the streets by electricity. Nine arc lamps and posts have 
been erected b 


THe MAINS. 


The cables are t hont manufactured and laid by the 
British Insulated Wire Oompany, Limited, of Prescot, and 
are of their concentric type, insulated with their patent oil 
impregnated paper insulation, and lead covered. 

The cables ing current, generated at the Calder Vale 
works to the sub-station in Westgate, have a further coverin 
of jute Tus to serve as a pen against mechanica 
damage during drawing in. There are three of these cables 
between the works and the sub-station insulated to work at 
a pressure of 2,000 volts, the inner core of each being com- 
posed of 19 strands of No. 16 S. W. G., having a sectional 
area of 062 square inch. | 

Sir-way stoneware casing has been laid the whole way 
between the works and the sub-station, except in places 
where the proximity of cellar roofs to the surface necessitated 
the use of iron pi Cast-iron pipes were also used for 
road crossinge, and for leading into the station. Boxes are 
placed about, every 70 yards in the run of the conduits for 
the purpose of drawing in the high tension feeders. These 
bores are rendered with cement, and covered with the 
British Insulated Wire Company's patent ventilating cover, 
whereby the conduits are ventilated, and at the same time it 
is made impossible for any exterior cause, such as a carelessly- 
dropped match, to cause an explosion. The cover is also 80 
arranged that it is impossible for water to get into the box 
by way of the ventilating cover. 

In addition to the three high tension feeders there is a 
716 S. W. G. (023 square inch) high tension concentric main, 
lead covered, and served with jute yarn drawn into three-wa 
Moneware casing, running from the town sub-station an 
sapplying the Ings Road Board Schools. 

There is also a 19/16 S.W.G (062. square inch) high 
tension concentric main, similar to the high tension feeders, 
run from the sub-station in three-way stoneware casing to the 
Town Hall for supplying the Town Hall and the County 
Council Buildi 

These high tension cables were all tested between the 
inner and outer conductors with a pressure of 5,000 volts for 
a period of 1 hour, and between the outer conductor and 
lead with a pressure of 2,500 volts for one hour, after laying 

The 3 is transformed at the sub-station in Westgate 
from 2,000 volts down to 200 volts, and is distributed to 
consumers by lead covered paper insulated triple concentric 
cables, the conductors of which have a section of 25 square 
inch by 25 square inch by *1 square inch sm graben | 

These cables are protected by two tapes wound 
spirally, so as to form a complete metal sheath. — E 


The aro lighting mains are armoured cables, and are 
connected to transformers in the base of the posts, which 
transform the current down to the voltage necessary for the 
lamps. 

SuB-STATION. 


The main sub-etation bears out the modern charaoter of the 
whole works. It is connected with the generating works 
by a B. I. W. airs low capacity paper insulated telephone 
cable, which is drawn into the stoneware casing alongside 
the high tension feeders. 

The fuses at the sub-station are of the massive main 
etation type, and from these the connections pass on to Lowrie- 
Hall main station switches, and thence to the bus bars, 
through Hall-Fuller patent high pressare switch fuses to the 
four 42-kw. Lowrie-Hall transformers. 

The switch fuses just referred to have recently been 
brought out by Messrs. John Fowler & Co, and are con- 
sidered by the makers to be the best design of this class of 
material on the market. Asbestos sheathing affords s2curity 
against the formation or the maintenance of an arc between 
the poles on breaking the circuit. The whole of this material 
is mounted on black enamelled slate fixed to a wrought-iron 
Aor iie and placed by itself apart from the low pressure 


The low pressure distributing board is fixed at the opposite 
side of the sub-station, and is arranged for three-wire distri- 
bution and for six out-going circuits. There are two seta of bus 
bara, each set connected to a pair of two 42-kw. transformers. 
The low pressure switches connecting the transformers are of 
the triple-pole laminated lever type, similar to those manu- 
factured by Messrs. Fowler for the Leeds Electric Tramways 
switchboard, and are of a fine, substantial character, design, 
and workmanship. The levers in these switches carry their 
laminated brushes in such a way as to grip the fixed contacts 
on their outer sides, 

The two bus bars are, of course, employed together when 
the full load is required. This is indicated by the lamps on 
the a pane which are watched by the attendant, 
who visits the sub-station about ithe time of heavy load to 
see when the bus bars are in llel, and he then couples 
the bus bars by means of the same lever pattern 
as already described. The circuits are connected to the bus 
bars by means of the Hall-Fuller low pressure switches, 
arranged for triple pole. All the connections are 
arranged at the back of the board, the base of which is 
enamelled slate, as is the case of the high pressure board. 

The transformers are the well-known Lowrie-Hall pattern, 
of which Messrs. Fowler have supplied over 14,000 horse- 
power. 


SUPPLY. 


For the past few weeks one of the larger sets of plant has been 
in operation, and connections have been made to the pre- 
mises of many of the leading tradesmen and to the palatial 
buildings recently erected by the West Riding of Yorkshire 
County Council, as well as to the theatre. 

The supply has on all hands given great satisfaction, the 
eteadiness of the light, due, it is claimed b7 the contractors, 
to the heavy fly-wheels on the generating plant, being speci- 
x noticeable. 

he borough electrical engineer is Mr. Brydges, who was 
formerly at the works of the Yorkshire House-to-House 


Company. 


Rise in the Price of India-Rubber.—A Birmingham 
paper says a circular has just been issued to the trade, signed 
by 24 India-rubber firms, which says that, in consequence of 
the continued advance in the price of the crude material, the 
firms have advanced their prices for mechanical rubbers a 
further 10 per cent. It is only some four months since prices 
were advanced 10 per cent., so that this makes an advance 
of 20 per cent. since the beginning of the year. The sig- 
natories to the circular include practically all the important 
manufacturers both in England and Scotland. It is difficult 
to say whether even now prices are at the top, as there is an 


ever-increasing difficulty in obtaining adequate supplies of 


rubber. 
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ELEOTRIO TRACTION AND MOTIVE 
POWER NOTES. 


£20,000 been voted for 


Forthcoming. Tramways.—The City Press states that 

London and Brighton are shorty to be submitted to the Light 
on are su 

Railway eli i pid d 


Gillipgham.—At the meeting of the Gillingham Urban 
District Council on Thursday, 30th ult., there was considerable dis- 
cussion with reference to the Clerk reading a copy of the draft 

ment between the Council and the Electric Tramways Company, 
who are about to lay lines through the district. The company offer 
to pay to the Council £2,000 towards the High Street improvements. 
A number of the Council were of opinion that the company should 
obtain compulsory powers to effect these improvements, arguing 
that otherwise they might never be carried out. The matter was 
referred to the tramway promoters for their opinion. 


Laxey and Ramsey.—The new line from Laxey to 
Ramsey, which will make a continuous electric railway from Douglas 
to Ramsey will, it is said, be ready for traffic this month. 


Leeds.—The electric tramway system is to be extended. 
It has so far only been worked on the Roundhay Road and Kirkstall 
55 the city, but contracts have now been let which 

9 


tender for the supply of 50 new electric cars at £468 10s. each has 
been accepted. 


Manchester.—The Manchester Oarriage and Tramway 
Oompany’s Bill sought p to work the tramways by electricity, 
but a Lords’ Committee has held that the proa of the Bill is not 

roved. T'his was no doubt due to the uous opposition of the 
Manchester and other municipal authorities. 


Power Distribution.—In the House of Commons last 


: to Mr. Kimber, said that he had seen the 
report of the Lords and Commons Joint Committee on “ Electrical 
Energy," but not the evidenoe and proceedings. 'The report would 
be carefully considered by the Board of Trade, but legislation would 
be required to give effect to some of the Committee’s recommenda- 
tions, and he was afraid that the prospect of passing a Bill during 
the present session was very small. 


Sheffield.— Although electricity has not yet been actually 
introduced on to the municipal tramways, the following figures 
relating to the last year’s ons may be intere . The receipts 
during the last 12 months have been £54,084. The “running” 
expenees and additions to premises and stock during the year 
amounted to £23,759. Traffic expenses were £8,637, interest and 
repayments of stock came to £8,060. After all the expenses were 
met the net surplus was over £13,000, which is about equal to 13 
cent. on the capital iture. When last year’s profit is ad 
there is a surplus of £20,000 in hand. 


Southampton.—Last week the Southampton tramways 
were formally transferred to the town authorities. 


Tees-Side.—Last week, for the first time, the cars in 
8 new Middlesbrough, 
an 


will take 
dlesbrough Corporation having withdrawn their tion 
foe Government certificate for 5 
West Bromwich. —An exhaustive report of the sub- 
committee a ted to inquire into the various systems of traction, 
tted to the Highway Committee of the West 
Bromwich Town Oouncil The committee, taking into consideration 
the fact that the Corporation have lately obtained a provisional 
order to generate and supply electricity within the borough, and that 
the two schemes—vir, electric lighting and tramways—ocould be 
worked to tbe advantage and benefit of the town, recommend the 
Council to purchase the of the tramway ing witbin the 
borough of West Bromwich, on the expiration of the present lease, 
under the Tramways Act, 1870, and to apply for the necessary 
powers to equip and work the lines when taken over. They 
recommend the adoption of the overhead electric traction system. 


Winton.—Mr. J. Vincent Kitchener, on behalf of the 
British Hlectrio Traction Company, attended a meeting of the 
Parish Council and explained the tramway scheme proposed by his 
company, which would practically oonnect Poole with Bournemouth. 
Eventually the Council passed the following resolution :—" That the 
Parish Council having by resolution passed at a meeting held on 
November 4th, 1897, expressed its general approval of the system of 


electric tramways, are of opinion that the scheme proposed is calcu- 
lated to serve the best ends of the parish of Winton, and resolves to 
give their support to the same.” - | 

Withipgton. — The Withington District Council have 
. passed a resolution to from the Manchester Carriage Oom- 
pany the tramways that are in the district, and to promote a Parlia- 
mentary Bill for powers to introduce mechanical traction. 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Connection with Lighthouses,—In the House 
of Commons last week,in reply to Mr. Broadhurst, Mr. Ritchie 
said: At the present time three additional lighthouees are ia course 
of being connected with the shore by ele cables. It has been 
thought better to postpone the work of lightehips 
pe further resulta of the experiments with the of wire- 

88 5 Mr. Broadhurst asked whetber right hon. 
gentleman could give the names of the lighthouses.—Mr. Ritchie: 
Godrevy, the Skerries, and Walney Island. 


Edinburgh.—A report condemming the nt telephone 
system has been submitted to the members of the dainburgh Chamber 
of Commerce, and a resolution approving the report has been adopted. 


The Great Northern gt cy Company, Limited.— 
On and after July 1st next, the by this s lines will be: 
To Norway, 3d. per word; to Sweden, 94d. per word with a minimum 
of 10d. per telegram). 


Code Messages to the West Indies.—The Direct United 
Btates Cable Company, Limited, notifies that the censorship restrictions 
of the United States War Department upon cipher and code m 
have now been removed for all pue Ín the West Indies, excepting 
Islands of Cuba, Hayti, and Santa Domingo. Messages in code are 
therefore again accepted, with the three above-named exceptions, by 
the usual route, at the ordinary rates. 


The Interruptions in Australian Trunk Landlines, 
—During the Postal and Telegraph Conference recently held at 
Hobart, the unsatisfactory conditions of the Jandlines was discussed. 
The Hon. J. Gavan Daffy, Postmagter-General for Victoria, said that 
inion this matter of landlines was of as great importance 


“in his 

as that of the marine cables. The complaint in West Australia, 
as in Tasmania, was that the lan were continually breaking 
down. The landline crossed Sotth Australia, tra some 
hundreds of miles through desert rnnt pa was continually 
breaking down one way or another. Wart was that the 


to make a suggestion to the Colonies of West Australia, South Australia, 
and Queensland by which the existing state of affairs could be remedied.” 
The Postmaster- of New South Wales, the Hon. J 1 
was concerned for the simple reason that things could not p oai 
rmi f caused by landline interruption 


Mistaken Generosity.—We fiud tbat since the year 
ending April 30th, 1892, the Australian colonies have peid the sum 
of £319,237 as contributions to guarantees and subsidies in connection 
with the Jandline and cable services. Of this sum the Eastern Ex- 


Australia owes but little gratitude to this company, which had to be 
faul lines, and which 

before reducing the "I 
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accruing to Australia by this reduction has been very t. 
now rates came into force the amount of annual c bas 
bled, and the receipts, in which 1e oompany shares, bas 
y for telegrams fae d pus wel, take 
or and from A n 
increased volume of traffic, means that in money 
telegrams alone, to and from Australis, an economy of 
has been made to the publiccn the amount which they 
did the old rate still apply to the present amount of 
does not in any way take into consideration the amount 
business which may have accrued through this increased 
traffic. These advantages would not have been offered by 
Extension . “opiny without rr from 
Governments. This teelf is a or Govern- 
ment control of such lines. mm 


Pest Office and Telephones.— Mr. Hanbury, in the 
House of Commons, in reply to Mr. Broadhurst, said, apart from 
the arrangement covered by the agreement between the Postmaster- 
General and the National ee Company of March 25th, 1895, 
which ted to 


Hau uin 
pun in 
HH 


bad e preen liament, it was the practice of the 
Post Office to refuse permission to the National Telephone Com- 
pany to take its 


wires over postal telegraph poles, both on grounds 
of policy and because such an eee P ould involve divided 
maintenance, to which there were practical objections. 


Telegraphic Interruptions and Repairs :— 


Bt Oroix-Trinidsd . Nov. Woch, 186. is 
MB A CARNE } June 10th, 1898 


cable— 

Cable beyond Gurepa «oe June 8th, 18988 is 

Latakia i [IIl see Feb. 10th, 1898 eee coe 
Ceara-Pernambeco ... .. June 28th, 1898 ... July 2nd, 1898 

” coe coe A 17th, 1898 eos eee 

Hong Kong- Manila „ May 3rd, 1898  ... m 
Loanda-San Thomé .. June Srd, 1898 .. July 2ad, 1898 

Lourenço Marques-Darban... June 30th, 1898  ... n 


"Maren 13th, 1696 ... 


yond Masol 4 
Cartagena Barranquilla 2» y 4th, 1896 T eee 
Saigon- Bangkok is .. July 2nd, 1898  ... July 4th, 1898 


CONTRACTS OPEN AND CLOSED. 


Aberdeen.—July 11th. Estimates of designs are wanted 
for the electric lighting of the West Parish Church for the Town 
Council. 55 may be seen at the office of tbe city architect, 
224, Union and offers and designs sent in to P. M. Oran, Esq., 
city chamberlain, Town House. 


Belgium .—August 1st. The municipal authorities of 
5 533 eget me August lst ie the concession for 

supp ectrical engines for lighting an wer purposes in 
the town durihg a period of 30 TUE. Tenders to be sent to 
L'Administration Oommunale de Stavelot (Belgium). Particulars 
from the Secretariat de la Ville on payment of 4 francs. 


Brighten.—July 11th. The Council wants tenders for 
the supply of unarmoured and armoured lead covered cables for the 
Corporation electricity works during one year from July 31st. See 
our “ Official Notices” this week for particulars. 

Dublin.—July 28rd. The Great Northern Railway 

(Ireland) invite tenders for complete electric lighting 
for the premises at Amiens Street Terminus, Dublin. 
ion from the secretary. 


Exeter.— July 25th. The Corporation require high and low 
tension concentric 3 transformers, meters, d a re hig water heater. 
B: our Official Notices.” 


Melbeurne.—Tenders ara asked by the Melbourne City 
Coaneil for 600,000 arc lamp carbons. See our Official Notices.” 
Melbourne.—August 16th. The City Council is in- 


viting tenders for the supply and delivery of arc lamp carbons. Bee 
our “ Official Notices” June 24th. 


Hiddlesbrough.—July 15th. The Tees Union Shipping 
Company are inviting tenders for the construction and erection of an 
eleetrical hoist u their wharf at Middlesbrough. Particulars, &c., 
from Mr. J. G. W. Aldridge, 9, Victoria Street, S. W., and tenders to 
the secretary. 


Nerthwich.—July 14th. The Guardians invite tenders 
for the electric lighting of their Workhouse. The premises may b3 
Viewed, and specification, &c., obtained, upon application to the 
Master of the Workhouse. 


Shanghai.—August 10th. The Shanghai Municipal 
Council invites tenders for the supply of two 100-kw. direct coup 
Meam alternators, switchboard, water-tube boiler. Particulars 


and specifications to be obtained from Messrs. John Pook & Co., 8, 
Jeffreys Square, Bt. Mary Axe, E.O., to whom tenders have to be sent. 
Beo our Official Notices” June 24th. ` 


Shoreditch.—July 18th. The Vestry invite tenders for 
the supply and erection of additional continuous current motor 
transformers with switch gear and extension to switchboard at the 
electric generating station, Coronet Street, Shoreditch. Specifications 


` from Messrs. Kincaid, Waller & Manville, 29, Great George Street. 


See our “ Officia) Notices.” 


Spain.—The Municipal Authorities of La Oarolina (Jaen 
rovince) are inviting tenders until July 11th for the concession for 


St. Mary, Newington.—July 22nd. The Vestry ask for 
tenders for li N and laying of insulated mains, conduite, boxes, &c. 


B:e our Official Notices.” 


St. Pancras.—July 12th. The Vestry wants tenders for 
condensing pem steam pipes, &c., for the Regent's Park generating 
station, 47, Stanhope Street, N.W. Particulars from the chief clerk, 
Electricity Department offices, 57, Pratt Street, N.W. See our 


Official Notices June 24th. 


West Ham.— July 18th. The Council invite tenders for 
the Municipal Technical Institute for battery, two electro-motor 


experiment dynamos and transformers, machine tools and experi- 


mental steam engines. See our “ Official Notices.” 


Yarmouth.—July 19th. The Corporation invite tenders 
for one 150-kw. high speed engine and alternator direct coupled. 
Bpecification from Mr. A. H. Preece, 39, Victoria Street, B. W. 


OLOSNED. 

Edinburgh.—The Electric Lighting Committee recom- 
mended the acceptance of the estimate of Messrs. Baboock & Wilcox 
and Co., Renfrew, for steam and exhaust pipes, the amount being 
£2,626; and the estimates of Messrs. John Shaw & Oo., Glasgow, for 
cast-iron pipes and collars; and Mesars. R. McLean & Co., Glasgow, 
for cast-iron service box frame and covers. The recommendations 


were approved. 


NOTES. 


The Fire at Manchester Square Station.—From a 
personal investigation which we made last week, the results 
of the fire at the Manchester Square station were not quite 
so disastrous as was at first feared. It is true that the fire 
caused considerable damage, the roof and various wooden 
erections bing completely destroyed, but the steam pipes 


were not injured and the only damage sustained by the 
night 


generators was due to water. The fire occurred at mi 

on Monday, and though it was of considerable severity, the 
cables leaving the switchboard for the streets were practically 
untouched, and within a very short time nearly the whole of 
the system was connected to the Amberley Road station. By 
Tuesday evening the usual load on the Manchester Square 
station was being met by the Amberley Road Works and the 


London Electric Supply Corporation; moreover, one of the 
P ft condi 


steam tarbines was condition to be used. In addition 
to the permanent connection existing between Manchester 
Square and Amberley, the two systems of the Metropolitan 
Company and the London Company are in connection at 
Manchester Square, and within a very short period a consider- 
able load can be transferred to the mains of the latter com- 
pany. A set of regulating transformers are provided to 
permit of this, the supply of the London Oompany entering 
at 2,000 volts, and being distributed by the Metropolitan 
Company at 1,000 volts or 1,500 as required. The cause 
of the accident is easily explained, it was in fact due to a 
momentary act of carelessness or forgetfulness on the part 
of the switchboard attendant who put in plug switches 
at the wrong connections. The Metropolitan Company do 
not parallel their alternators, and the wrong connection had 
practically the effect of endeavouring to parallel two machines 
that were out of phase. The result was that an arc was 
started at the plug connection, and the fire immediately 
travelled up the board, with the serious results already in- 
dicated. The repairs are now well in hand, and probably by 
this time most of the machinery will be ranning. 
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Electricity in Italy.—Attention is drawn by Mr. Consul 
W. Keene to the future which is opening in Italy for the 
development of electrical power from water supplies, par- 
ticularly in Piedmont, which is rich in waterfalis. He thinks 
that there is here an opportunity for English companies to 
enter into large contracts for the supply of electricity, and to 
start establishments for the manufactare of electrical appli- 
ances. The use of electricity for lighting, for driving 
tramways, for running factories, and for various uses, is 
making rapid strides A Italy. In Genoa and its district 
alone a great deal has already been done. There are 70 


kiloms. of electric tramway in Genoa itself, over which | 


1,684,000 car kiloms. were run in 1897. The line is metre 
width, and works on the overbead system. The rails and 
electric appliances were, we notice with regret, furnished by 
the Allgemeine Elektricitits Gesellschaft, of Berlin. At 
Spezz ia the naval dockyards are already lighted by electricity, 
and a project for lighting the principal streets of the town 
is pow under consideration. At San Remo nearly all the 
best villas and hotels are lighted by electricity supplied by 
the Co-operative Electric Lighting Company, and at Venti- 
miglia electricity has almost entirely superseded gas as an 
ee Both there 5 v 5 where it is me 
making progrees, it is supplie an English company. In 
Turin electrical industries are yapid) y developing, mostly 
under the guidance of Swiss and German companies asso- 
ciated with Italian houses. It is expected that the complete 
network of electric tramways in Turin will be open by the 
time of the National Exhibition, which is to be held this 
ne and Turin will be then one of the towns in the world 

t supplied with tramways. From all this it will be seen 
that there is much support for the Consul’s observation ; and 
if financial arrangements were only a little more stable in 
Italy, the field would indeed be good for English enterprise. 
Bat how is it, we may ask, in passing, that German com- 
panie manage to get on so well in spite of financial crises ?— 

ngineer, | 


The Cost of Steam and Electricity from Water- 
Power Compared.— Industries and Iron states that C. 
Naldini has calculated the comparative cost of steam and 
eleotrically-trengmitted water-power. For the steam engine 
be includes the following items: (1) Cost of Cardiff coal per 
B.H.P.; (2) wages, oil; (3) working cost per B.H.P.; (4) 
interest on capital; (5) amortisation of capital. For engines 
of 500 and above that number of horze-power he finds that 
the annual cost per B. H. P. is £4:8 per horae-power. In the 
case of water-power the following items are taken into con- 
sideration : (1) Profite, concessions ; (2) hydraulic works and 
buildings; (8) turbines, tubing, gates; (4) alternating 
exciters, switchboards, crane reserves; (5) transmission lines, 
indemnities, poles, copper, buildings, transformers; (6) main- 
tenance and repairs of machinery and line, canal and build- 
ings; (7) management and administration; (8) water-rigbtd 
and taxes. And he finds that for 10,000 to 12,000 H.P. 
the cost is £5 per horse-power per annum, and for 500 
horse-power £5°3 per horse-power. | 


A Peculiar Accident.—The Street Railway Review states 
that on May 26th a workman on the South Side Elevated, 
Chicago, dropped a tool, which made electrical connection 
between the third rail and a large gas pipe carried on the 
structure. A hole was burned in the pipe, and the gas 
ignited. The fire department was called out, and traffic 
between the down-town terminus and 88rd Street was blocked 
for over two hours. The wiring in several cars was burned 
out, and the cars set on fire. A few days previous to this 
another one of the oars was set on fire by arcing in a portion 
of the electrical equipment. 


Electrical Engineers R.E. (Volunteers). —It has 
been decided to enrol no more men for this year. As many 
men as can bs dealt with at the first training—which takes 
place at the Western Defences, Isle of Wight, in July and 
Augu:t—have now joined the Co Farther applications 
will, however, be received, and eligible men engaging to 
enrol may attend a certain number of military drills during 
September and October, though they cannot be formally 
enrolled before November 1st, the beginning of the next 
volunteer year. | 


. scheme if the 


The Workmen's Compensation Act.— Whilst almost 
all engineering firms or users of machinery have, as a matter 
of self-protection, had to take steps in order to cover their 
liabilities under the above Act, the local authorities through- 
out London do not find the question of such urgency as to 
render speedy action in any way n „seeipg that the 
long-suffering ratepayer is at band to meet any liabilities 
which may arise. The London County Council, as Lord 
Welby pointed out last week, did not intend to do anythi 
until it was seen how cases under the Act were decided ; a 
even when action was taken it was proposed that the Council 
should insure its own workmen, and not that the risk should 
be undertaken by a company. In this connection it is to be 
noted that the Parliamentary and General Com- 
mittee of the Islington Veetry has considered the question 
in accordance with a reference made three months ago, 
and the action of the Vestry may be of interest to 
many. The Committee express the opinion that the Vestry 
will be liable to pay compensation for accidents, &c., in ac- 
cordance with the scale and conditions set out in the first 
schedule to the Act, to persons engage! in, or in connec- 
tion with, its steam laundries, and to any workman in its 
own employ engaged in the construction, alteration, or repair 
of sewers, or in the construction, alteration, and repair of 
roads where machinery driven by steam or other mechanical 
power is used, and also to the employés at the electric light- 
ing station, notwithstanding that, as the Vestry Olerk has 
pointed ont, it does not conclusively appear, from the reading 
of the Act and the Acts in rated therewith, that it 
affecta the last-mentioned class of workmen; that in oon- 
nection with the matter it has obtained the following quota- 
tions from some insurance companies of the rates of premium 
they would require to be paid to insure the Vestry in respect 
of its liability under the Act :— 


Rares OF PREMIOXM. 

Accident Insurance Company.—Rate for insuring the Vestry in 
respec of its liability under the Workmen’s Com on Act, 1897, 
under the Employers’ Liability Act, 1880, at common law, 
17s. 6d. per £100 wages pald per annum. (N.B.—Oertain employés 
at the Vestry's electric lighting and disinfecting stations are at pre- 
sent insured with this office in respect of the Vestry's liabilities under 
the Employers’ Liability Act and at common law.) 

Employers’ Liability Assurance Corporation.— Rate required to cover 
the whole of the Vestry's employés is 17s. 6d. per cent. of the wages 
paid per annum. The rate required to cover the employés at the 
electric lighting station only (including risk of s ) is 50s. per 
cent. These rates are subject to the special discounts set out in the 
company’s letter of June 9th, when the wages paid exceed £10,000 
perannum. The company are prepared to entertain a profit sharing 
wage roll reaches £100,000 per annum. 

The Ocean Accident and Guarantee Corporation, Limited, and the 
Sun Office, are prepared to give quotations on a proposal being sub- 

tted to them on one of their proposal forms. 


The Parliamentary Committee recommended, and it was 
decided, after a long discussion in full Vestry last Friday, 
that having regard to the high rates of premium required by 
the insurance companies, the Vestry’s risks under the Act 
should not be insured until ience has been gained of 
the working of the Act. It may be mentioned that the Vestry 
of St. and St. John, Westminster, is convening a 
conference of local authorities to discuss: the advisability of 
forming a united insurance fund from which claims under the 
Act could be met, and in the object of this conference the 
Vestry of Islington has conourred. | 


To the Board of Trade,—A correspondent writes :— 


“A point which I think wants bringing out is the very 
unfair distinction which is made between the local authority 


and a private company when applying for electric lighting 
pones It is always ecknowledged that a local authority 
as a preferential right to und e electric lighting in its 
own district ; but what I complain of is that when the local 
authority does not show any real intention of undertaking 
this duty, the Board of Trade do not encourage a private 
company. A local authority often obtains electric lighting 
powers with the avowed object of delay, having no intention 
of proceeding with it except under compulsion. There are 
a great number of such cases at the present moment in which 
the local authority has had powers for several years without 
any attempt to carry them out. I think the Board of Trade 
should insist that when a local authority has not exercised 
its powers within the time specified in the order—which is 
generally two years—that these powers should lapse.” 
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Death ef Dr. Herz.—The death of Dr. Cornelius Herz 
took place at the Tankerville Hotel, Bournemouth, on Wed- 
messy morning. We are not concerned with the later 

of Herz's career; indeed, his connection with the 
scandale, and his enforced sojourn in this country, 
are incidents that are still prominent in the minds of the 
bi. It is, however, interesting to recall a period when 
en exercised an influence on electrical science; it was an 
influence for the most part baleful, but to mention that he 
vn fœ a time in close association with Deprez and Count 
du Moncel is sufficient to show that he had some connection 
with honourable scientific efforts, It is not necessary to 
tr his early career in detail. He took up the study of 
medicine in early youth, and settled for come time in San 
Francisco as a ical electrician, subsequently drifting to 
Paris with & sheaf of electrical patents in his possession. 
The most interesting, and bly the most worthless, wes 
œ relating to a long distance telephone; yet eminent 
mvants did not hesitate to declare that it solved the problem 
d leg distance 5 Between the years 1878 and 
1880 Herz is said to have formulated the idea of establishing 
asyndicate to work the discoveries of savants in distress. 
Whether this beneficent project ever came to fruition it is 
impossible to say, but it 1s clearly established that Herz soon 
became associated with savants who were not in distress, and 
by the financial aid of two—Deprez and du Moncel—he estab- 
labed La Lumière Electrique. Although considerable promi- 
pence was given to electrical science, He: z's method of conduct- 
ing the journal, to eay the least, differed materially from the 
traditions so generally observed in this country. The moet 
important electrical work with which Herz was con- 
nected was the experiments of transmitting electricity to 
a distance, instituted by Deprez, and though these costly 
experiments brought no reward to the originater, as the 
ELECTRICAL REVIEW in 1882 pointed out, he took the lead 
in concentrating mn attention on the subject of trans- 
vem porer to long distances; moreover, he demonstrat-d 
doubt the possibility of economically transmitting 
electrical energy. Herz, in later years, devoted himself ex- 
clasively to finance, with more or less suocess, 


A Problem in Graphical Staties—In the Electrical 
World (New York) of May 21st, Mr. William Hand Browne 
describes a pretty application of graphical statics to an eleo- 
trical problem. Across a sheet of section paper on a drawing 
board in a vertical plane is hung a flexible cord A, B, o, D, E, F, 
carrying weights at B, C, D, E. A steelyard at 
A indi the horizontal component of the 
tension T of the cord, which is, of course, con- 
tant all along the catenary, and can be adjusted 
by winding the cord up on the drum at a. The 
point, x, is adjustable on a vertical slide, and is 


a cord and weight hanging over 
D pP pe 
treated as a di of the potentia 
along a uniform conductor, feeding other circuits 
« eonlactiriny ia repeated by t, Use bert 
or ity is represen T, the hori- 
sontal composent of tension; hs car sena taken 
off at the feeding points B, c, D, E by the weights 
at those pointe, and the lengths of conductor 
between the several points by the horizontal 
distances ab, be, cd, de, ef. en the vertical . 
distance of any point below the line Af repre- 
tents the fall of potential between A and 
point, and the current hl. ie by the tangent of 
tbe inclination of the to the horizontal. It 
tems unlikely that the adjustment of all these weights and 
Hrings to the circumstances of a practical case could be 
eier than a numerical solution, but the device may serve as 
a smggestive illustration of the application of a graphical 
method to such problems. 


Royal Institution.—A general monthly meeting of the 
members of the Royal Institution was held on 4th inst., Sir 
a 5 1 spei and v 

ident, presiding. e speci 8 of the mem 
were returned for the following donations :—Sir F. Abel, 
£100; Sir D. Noble, £100; Sir J. Brunner, £50, to the 
fund for the 


ion of Experimental Research at Low 
Temperatures, 


Electrical Progress in Lembardy.—The following 
significant remarks are taken from Mr. Armstrong's consular 
report on trade in Lombardy :—“ Electrical: Appliances.— 
The use of electricity, both for lighting p and as 8 
motive power, is oonstantly extending, and there is, conse- 
quently, an ever-increasing demand for all kinds of electrical 
appliances connected with this development. Some of these 
are now made in Italy, but by far the greater part come from 
Switzerland and Germany, two countries which appear to 
have made this industry—which has undoubtedly a splendid 
future before it—quite a speciality of its own, and they must 
find it a very profitable one. British engineering firms do 
not seem to be making any <ffort to secure a share of this 
business in Italy.” It would be very gratifying if British 
firma could secure a share of the electrical work that is being 
done on the Continent ; but it is doubtful whether we could 
effectively compete against foreign manufacturers on their 
own ground. Moreover, we question whether many of our 
electrical manufacturers possess the organisation necessary to 
extend business abroad. 


The Brooklyn Elevated Railway.—By the time that 
these lines are in print, it is expect:d that the greater part of 
the work of equipping the Booklyn Elevated gensis for 
electric traction will have been completed, if, indeed, the 
electric cars be not actually running; and if, as may fairly 
be expected, the results give satisfaction, it is confidently 
thought that the New York lines will follow suit at a very 
early date. The conditions of traffic on the two systems of 
elevated lines in New York and Brooklyn respectively are 
somewhat different, inasmuch as the former has a tolerably 
steady traffic throughout the day, whilst at Brooklyn the 
rush of traffic comes in the morning and evening, requiring 
trains of at least 9 or 10 cars during about two hours at 
each period, a8 compared with, say, two-car trains during the 
day. Itis not therefore to be wondered at that the Sprague 
* multiple unit system shonld be adopted for the purpose 
of regulating the train us gr strictly in accordance with 
the requirements of traffic. From a description in the 
Electrical Engineer (New York), we understand that 75 cars 
are to be equipped at first, each with two Walker motors; 
the latter have each a rated capacity of 80 H.P., gor at 
450 revolutions per minute. With 33-inch truck wheels, a 
speed reduction of 2°78 to 1 is igi hae the gears having 
pitch line diameters 5 of 20 and 7:2 inches, with 
teeth of 5-inch face and 23-inch pitch. The motors are 
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completely enclosed in the usual way by the steel magnet 
frames, which are circular in shape. The bearings are in 
hard bronze, 10 inches long, 4 inches diameter, and the axles 
5]. inches diameter. The windings, both on fields and arma- 
tures, are of bar copper, insulated with mica and asbestos ; the 
armature windings are sunk into deep slots and covered with 
asbestos, and the projecting armatare core teeth provide an air 
pene of nearly 3th inch beyond the armature windings, with 

eir insulation and binding wires, &c. The cars are to 
maintain.a speed, including stoppages, of not less than 16 
miles an hour, though this speed can be in „if neoes- 
sary, by grouping together all the four motors on any one 
car. There seems no need toanticipate the least difficulty in 
the motor oonstruction or cirouit arrangements, in view of 


- 
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what we all know has been done so effectively at Liverpool; 
but what will be especially and particularly interesting is 
the proposed adoption of the Sprague system of grouping 
of various motors on the train, so that they may, without 
trouble, be worked altogether from any one point or plat- 
form. Practical railway men will appreciate the great ease 
and economy of running traina only large enough for the 
probable traffic, and increasing the capacity on short notice 
without overloading the driving mechanism. In fact, the 
system offers all the advantages of a steam lccomotive 
vided not merely with automatic cut-off or expansion gear, 

ut also with elastic boiler and cylinders, if such a device 
could be imagined, eo that the output would vary in strict 


accordance with the demands upon the engine. Indeed, it is 


superior to any such a steam device, since the weight of 
driving mechanism in the train varies exactly with the 
train capacity, each new car having its own motors, which 
fall into unison for working with the others in the train 
as soon as the new car is coupled up. If Mr. Sprague 
has really provided the electric railroad industry with a 
sound practical device in his multiple anit controller, he 
will have made his name famous for that alone, irrespec- 
tive of any previous gcod work that he has done. 


King’s College Conversazione—The annual con- 
versazione and distribution of prizes took place on Wednes- 
day evening, a varied programme affording entertainment to 
a very large oompany The distribution of prizes was con- 
pis by the Rt. Hon. J. W. Lowther, M.P., after which 


were received by Dr. Robertson, Mrs. Robertson, 


and the staff. Interesting exhibitions and demonstrations 
were arranged in the various rooms, and the laboratories, 
museums, and studios were open for inspection. In addi- 
tion a concert by students of the ladies’ department was 
given in the Great Hall, and a band played at intervals at 
first in the Entrance Hall and afterwards on the 


where also some experiments were shown in wireless tele- 


graphy. 


Personal,—Mr. Wilfred King, who has for many years : 


past filled the office of of the company and assisted 
in the management, has been appointed managing director of 


the Exchange Telegraph Company, in the place of the late: 
avies. 2E 


Captain W. H. D 


Calcium Carbide.—The Deutsche Gold and Bilber- 
scheide Anstalt of Frankfort-am-Main, in conjunction with 
Messrs. Brown, Boveri & Co., of Baden, are reported to have 
decided on the construction of large works in Germany for 
the production of calcium carbide. 


NEW COMPANIES REGISTERED. 


" Camberne Electricity Supply Company, Limited 
compan i on June 27th, with a capital 


bn mri £1 MUN io ip y for, undertake, and ouf a 


rovisional order for supply of electric light and power 
in the township of Camborne, Cornwall, and its neighbourhood The 
th one share each) are:—F. Orawter, electrical engi- 


directors 
seven; the subscribers are to appoint the first; qualification, £100; 
remuneration as fixed by the company. 


Whitstable Electric Light and Power Company, 


Limited (57,952).—This company was 


Voltage, Woking, engineer; E. Mann, 10, Palace Chambers, West- 
minster, engineer; W. H. Trentham, 39, Victoria Street, S. W., 
engineer. The number of the directors is not to be less than two 


nor more than seven ; the subscribers are to appoint the first; remo- 


neration, one-tenth of the net profits, divisible. 


Potteries Electric Traction Company, Limited 
(57,968).—This company was registersd on June 28th, with & 
of £400,000 in £10 shares (20,000 preference), to carry on the busi- 
ness of carriers of passengers and gcods, electrical engineers, eleo- 
tricians contractors, manufacturers of and dealers in rail- 


way, tramwa , electric and other apparatus, and suppliers of. 


electricity. subscribers (with one share each) are:;—J. V. 
Kitchener, superintendent, E. Garcke, electrical contractor, B. P. W. 
A. Bellon, civil engineer, and G. Stevens, secretary, all of Donington 
House, Norfolk Street, W.C.; O. Walmsley. 17, Priory Road, Kew, 
accountant; C. H. Gadsby, 21, Fordwych Road, West Hampstead, 
engineer; T. B. Gocdyer, 14, Woburn Place, W.O., traffic superin- 
tendent. T'he number of directors is not to be less than three nor 
more than seven; the subscribers are to appoint the first ; qualifica- 
tion, £250; remuneration, £500 per annum and a percentage of the 
pronta, divisible. Registered office, Donington House, Norfolk 
treet, Strand, W.O. . 


River Po Electric and Power Syndicate, Limited 
(57,983).— This company was registered on June 29tb, with a capital 
of £10,000 in £1 1,000 deferred), to adopt an agreement 
with Luigi de Beffa for the acquisition of certain property, and to 
carry on the business of electricians, mechanical engineers, Lt pear 
of electricity, and electrical apparatus manufaturers. - b- 
scribers (with one share each) are:— C. E. Bradley, 29-30, King 
Street, O ide, chartered accountant; E. H. Ludlow, Langley, 
near Birmingham, brewer; W. H. Sidley, 12, Augusta Street, Bir- 
mingham, gentleman; W. H. Parker, 79, Fordwych Road, West 
Hampstead, secretary ; E. J. Broadbent, 95, Albion Square, Dalston. 
clerk; F. Davies, 121, Fordwych Road, Kilburn, chartered accountant ; 
E. Pope, Cambrian Lcdge, New Barnet, merchant. The number of 
directors is not to be less than two n-r more than seven; the sub- 
scribers are to appoint the first; q Wr £100; remunera- 
5 e each per annum. Registered cffice, 65, New Broad 

tret, E. O. 


pany, Limited (57,984).- This company was re on June 
b, with a capital of £25,000 in £5 ; to carry on the business 
of electrical engineers, e i i and contrac- 


liers of electricity. 


Villa, Li 1 Road, Bt. Albans i F Payton, Farid 
, engineer; F. Pa 
Taybridge Road Lancaster 


more than seven ; the subscribers are to appoint the first; qualifica- 
tion, 20 shares; remuneration as fixed by the company. | 


Limited (57,985).— This company was on June. 29 
with a capital of £10,000 in £5 shares, to carry on the business of 
electrical and mechanical engineers and contractors, electrici 
electrical apparatus manufacturers, and sup 

subscribers (with one share each) are:—F. E. Grip 
Bt. Margaret's, B W., electrical ; H. J. 


Road, New Barnet, gentleman ; J. O. Wigham, Albany House, Monks- | 


town, co. Dublin, engineer; E. H. Blow, 16, Etta Street, Deptford, 
S. E., electrical engineer; S. K. Thompson, 28, Millbank Street, S. W., 


electrician. The number of directors is not to be less than three nor . 
more than seven ; the subseribers are to appoint the first; qualifica- . 


tion, 20 shares ; remuneration as fixed by company. 


Urban Electric Supply Company, Limited (57,986). : 
uno 


—This company was registered on 29th, with a capital of 
£100,000 in £5 shares, to carry on the business of electrical ^ 
Sers and contractors, electrical apparatus 


tleman: J. O. Wigham, Albany House, Monkstown, oo. Dublin, 


subscribers are to appoint the first ; qualification, 20 shares; remunera- 
tion as fixed by the company. 


Sandgate and Hythe Electric Company, Limited 


(67,997) —This company was registered on June 29th, with a capital 
of £1,000 in £10 shares, to carry on the business of electricians, elec- 
trical engineers, contractors, suppliers of electricity, and electrical 


apparatus manufacturers. The subscribers (with one share each). 


Lymington Electric Light and Power Company, 


m meme V eere! tN uere. — — 


— — — — uu — 


WE | 
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British Free Electric Light Wiring Syndicate, 
was 


roter at e 
a an i 
Johnson, trading as Johnson and 


electrical 
PIE M ee Chambers, Orchard Street, W.; J. Mac- 


six; the first are W. O. Johnson and 8. Paterson; remu- 


more 
uration as fixed by the company. 
P 


OFFICIAL RETURNS OF ELEOTRICAL 
COMPANIES. 


Inden Electric Supply Corporation, Limited 
— ies Ad agr re tia dsl ae See 

The capital is £1,250,000 in £5 shares (50,000 erence). 111,000 
adisary and 48,050 preference have n up, and £5 per 
share called. £798,990 has been paid, including £3,740 received on 
1980 forfeited shares. 


Landrindod Wells Electric Light and Power Com- 

; Limited (48,340).—This company's annual return was filed 

ca June Srd; 990 shares bave been up out of a capital of 
£5,000 in £5 shares, and £4,950 has been paid. 


CITY NOTES. 


Themas Parker, Limited, Wolverhampton, 


d ae perc gignere by the dali 
Tuesday meeting was presi over chairman 
of the company, Alderman C. T. Mander, J P. 

The CHaAIBMAN moved the adoption of PRO pori whlch srpenres 


in our issue of last week. He said that the compan gone song 
airaa aleren Se Inet . They might, ps, have done 
more but had hampered by the engineers’ strike 
of lest year, and that they had on order a couple of years 

some cases was hardly in position at the time. The 


termed it, of put in pa They never issued as 
mch at the time, but if they issued £50,000 worth of debentures now 
à would leave them a good balance in band, which 


Mr. Tuomas PARKER seconded the adoption of the Ia 
doing so he said he felt they had arrived at a stage in the ry of 
the company when there was cause for considerab 
They had contracts next year for a million sterling, so much had the 
people fallen in love with their work. Therefore, if the shareholders 
pported them, as they had every confidence they would, there was 
à peospeet of ba & property there that would be entirely satisfac- 
T to them all. volume of business was so raised that they 

to the company to the amount of 


debts 
D PE 219900 Swing to them last year. That wasa 


That increase, he ring e His a 
din the shops, and it 
meant that they had become short of capital to that extent. 


engineer, and 


the £50,000 debentures, and if they 
up it would be rather a reflection 


The CHaraman, in explanati 
with the income-tax authorities if they struck 5 per cent. off r 
for depreciation. Their machinery was always kept up 


VV got 
per oent. year, and now they 
thought if they kept a steady 8 per cent. or thereabouts, they would 
be in as good a financial position as they could wish. 

The report was ado 
Oa the motion of CHAIBMAMN, seconded Mr. R. ABMISTBAD, 
a dividend of 8 per cent. was ordered to be pai 


Iudia-Rubber Company. 


Tus half-yearly ordinary meeting of the India-Rubber Company was 
held at the Cannon Btreet Hotel yesterday, when the chairman, Hon. 
The SzonETABY read the notice convening the meeting. 
The CHAIRMAN said that as the shareholders were aware, no report 
or balance-sheet was laid before them at that meeting, they having 
only been ay together to pass the resolution declaring the half- 


yearly dividend of 24 per cent., or 5s. per share. Up to June 30th 
an advance had been made i @ corresponding period of 
t year. | 


and spliced the same. The compan had every confidence in their 
staff. He had much pleasure in m ving that a 4 per cent. dividend, 


0 
or 58. per share, free from income - tax 

On the motion put it was carried unanimously, and the 
meeting then i . | | 


United River Plate Telephone Company. 


Tun twelfth ordinary general meeting of the shareholders of this 
was held on Tuesday at Winchester House, Old Broad 
Street, Mr. J. Irving Courtenay in the chair. 

The OHAIRMAM, C TROIS IEO = 
needed no words of his to show that the position of comp any 
j one, and that, from the evidenoe before them 

i aba tas A Mca oen pat 


| 


carried „For the last, the 
one iney had ay quura Doro apes me day, they not only did all 
and more than they had done in any previous year, but they proposed 
also to place the handsome sum of £10,000 to & reserve fund. He 
thought they might, with reason, congratulate themselves on their posi- 
tion. The item of profit and loss in the balance-sheet was a y 
satísfactory one. e balance from the previous year, £7,576, was 
the largest t had ever brought fo ; the profit for ped pr 
£23,539, was r by £3,000 than for any previous year the 
amount refunded on account of taxes, Co porne a substantial 
sum towards a reserve fund. The total of ,355 left a practical 
reserve, after paving 6 per cent. dividend, of £20,000. addi- . 
tional outlay in capital expenditure had amounted to £4,121, or £526 
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less than for the year before. That item had been for many years 
kept down to the closest possible figure, by charging to revenue much 
that might have been put to capital account. They had had con- 
stantly before them the expenditure which would become necessary 
consequent upon their large increase in subscribers and the im- 
proved plant which it would be imperative to arrange for by 
the time they were in occupation of their new central office 
in Baenos Ayres. In the meantime, every economy in 
expenditure consonant with giving good service had been 
ractised, with the result that they were now in a position 
go ahead to the best advantage with the necessary outlay. 
With reference to the profit aud loss account, the first item, sub.crip- 
tions, rentals, messages, sales, &., in the River Plate, £67,208, showed 
the satisfactory increase of £6,883 over the previous year. While 
this large increase was in part owing to the more favourable gold 
premium, which averaged during the year 182 per cent, as 
192 per cent , it was mainly due to the increased collections from new 
business. They might be too sanguine ia looking for a further equal 
increase during the present year, but it might be said that, up to the 
present, the collections for this year showed every indication of con- 
siderably exceeding those of last year. The charges for maintenance, 
salaries, wages, &c., in the River Plate, were £33,780, or £3,576 more 
than last year. That increase, although largely attributable to the 
increased force required, was also due, to a considerable extent, to the 
reduced gold premium, which, of course, gave a larger sterling value 
to all salaries and wages payable in paper. Expenses in London, 
£2,977, were £362 more than for the previous year, owing to tbe directors 
now taking the fees due tothem un 
was the first time in eight years that the directors had taken the fees 
to which they were entitled. While the company suffered under the 
great depression in Argentina, and paid no 
voluntarily waived the one-half of their fees. As the company 
resumed paying dividends, they, by degrecs, had resumed their com- 
sation. It was trusted that that action met their approbation. 
e proposed appropriation of profit was kee not the least 
g of the figures they had presented. ith a total, after pay- 

g their debenture interest, of £37,355 at their disposition, they pro- 
posed to pay a 6 per cent. dividend, to put £10,000 to a reserve fund, 
and £3,000 to depreciation fund, carrying forward £6,955. 

. Mr. F. W. Jones seconded the adoption of the report, which was 
carried unanimously. 

The CHAIRMAN announced that the directors had decided to issue 
the remainder of their debenture stock, amounting to £48,267. It 
was intended to confine the issue to the present shareholders, and the 
stock would be offered at a small premium. 

A vote of thanks to the chairman concluded the proceedings. 


The Great Northern Telegraph Company, Limited, 


of Copenhagen. 
Tae following is an abridged report of the extraordinary 
meeting of this company held at Copenhagen, May 23rd, 1898. 
The chairman and managing director of the company, Commodore 
E. Sunnson, asked the meeting whether it was desired that he should 


repeat the reasons for every single point of the p d modifica- 
tions, as given at the last ordinary general meeting. No one agio | 
this, he confined his remarks to a S poaion of the principles an 


the general reasons which had induced the board of directors to pro- 
pose the alterations:—The very antiquated form of the present 
articles in some places. The fact that many of the company's shares 
are now in French hands, make it desirable that the artiçles 
of association should be altered, so as to place the French share- 
holders on the same footing as the Danish and English. The 
experience gained during a number of years with regard to the 
scope and conditions for the operations of the company has shown 
the mpeg y of sar a duse actual state of affairs, so as to give the 
board of rs free ds to continue the development of the 
company on the basis of paragraph 3 of the articles of association, as 
altered, as long as the amount of capital authorised by paragraph 4 is 
not exceeded. ; 

A SHAREHOLDER proposed as an amendment a slightly different 
wording of paragrap 5 and 21, which was accepted by the board of 
directors without discussion. As no one else desired to be heard, the 
motions were put to the meeting, the above-mentioned amendment 
being first submitted and carried unanimously. The entire proposal 
of the Board as amended was then put and also carried unanimously, 
the voting in this oase being by ballot. 


Monte Video Telephone Company. l 
Ax eztraordinary general meeting of the shareholders of this com- 
pany was held on Wednesday at Winchester House, Old Broad Street, 
Mr. Herbert Ward presiding. 

The OHAIBMAN said that the object of the 5 to pass a 
resolution to reduce and sub-divide the capital of the company, so 
that it might more accurately represent the company’s assets. The 
directors were animated with but one object, and that was to improve 
the position of the company. He was reminded by the date 
of the meeting that they were within three weeks of the 
tenth anniversary cf the incorporation of the company, and 
their p ts, which seemed so prosperous in 1888, 
suddenly ahattered b7 the collapse Uruguay two years later, 
a collapse by which commercial enterprise in the country was 
compite poeren They had survived those years of panic and 
trouble, and improved the efficiency of the service, struggling all the 
time to out their exp:ctancy as toa return on the capital. They 
had been able to pay 4 per cent. on the 6 per cent. preference 
for the last four years, and had kept their plant up in an «fücient 
manner, which showed that they had a sound business to deal with, 


the articles of association. This. 


ividends. the directors 


and the time had now arrived when it was desirable to so re-ai 
the capital, that its present earnings might be fairly distributed. 
suggestion for the re-arrangement first emanated from a very large 
preference shareholder, and one who 1 to hold no ordinary 
shares whatever. Bo long asa ahare did not earn ite fuli dividend it 
suffered a market depreciation, and therefore a 5 per cent. preference 
share on which the fuli dividend was paid would be of more value 
than a 6 per cent. share on which only 4 per cont. was paid. The 
directors had therefore proposed the following re- ement cf the 
capital, which was equitable to all parties: — (1) To give to the 
preferred ehareholdere, for every share which they now hold, three £1 
N 5 per cent. AES MAN 555 as to capital, 
and two £1 i 8 8; (2 give to the present ordinary share- 
holders, for sce i they now hold, one £1 ordinary share; e To 
give to the holders of the promissory notes issued in lieu of divi 
1892, three preference shares of £1 each, and two ordinary 

shares of £1 each for every £5 so held. If the arrange- 
ment was carried through there was every prospect of the 
fall dividend being paid on the preference, and also of a dividend 
being paid on the ordinary shares. He concluded by proposing a 
resolution for carrying the arrangement into effect. | 

Mr. W. Jonrs seconded the proposal, which, after some discussion, 
was carried unanimously. i 


af 


a 


Brompton and Piccadilly Circus Railway Company. 
—The prospectus of this company has been issued, offering the whole 
of the share capital in £10 . The line will run from South 
Kensington station, under the Brompton Road to Picoadilly Circus, 
with five intervening stations. It is to be completed within 24 years 
from commencement, and will consist of two iron-cased tunnels, each 
of 111 feet diameter. Electricity will be generated at a station on 
the river Thames at Chelsea. Interest out of capital, at the rate of 
3 per cent. per annum, not exceeding £30,000 in the whole, is to be 
paid during construction. | 


City and South London Railway Company.—The 
accounts for the half-year ended Jane 30th show a balance, after pro- 
viding for the debenture interest and the dividend on the preference 
shares, sufficient to allow the payment of a dividend on the consoli- 
dated ordinary stock at the rate of 2} per cent. per annum, carrying 
forward a balance of £1,005. The dividend for the corresponding 
period last year was at the rate of 2 per cent. per annum, the balance 
carried forward being £1,(35. i 


British Electric Traction Company.—Firat issue of 
£100,000 5 per cent. tual debenture stock at the price of 116 
per cent. is announ It is provided by the trust 
event of the volantary liquidation of the company the debenture 
stock shall not be repayable at a less price than £130 for every £100 
stock. Considering the present position of the company, the stock 
will no doubt be readily taken up. 


The St. James’s and Pall Mall Electric Light Com- 
pany, Limited.—This company notifies the declaration of an interim 
dividend on the preference shares at the rate cf 7 per cent. per 
annum, and on the ordinary shares at the rate of 10 per cent. per 
annum for the half-year ending June 30th. 


Electric Construction Company, Limited. — The 
directors recommend a dividend on the ordinary shares for the 
year ended May 31st at the rate of 6 per cent. per annum, one-half 
payable on July 30.b, 1898, and the other on January 31st, 1899. 


Notting Hill Electric Lighting Company.—An interim 
M ii for the — a Blas pes id aa tate of 6 per 
cen annum on bo 8 and ordinary 
5 shares, has been declared. i EM 


W. T. Glover & Co., Limited.— Notice is given, 
that the transfer books and register of members of the above com- 
pany will be closed from Thursday, July 7th, to Friday, July 15th, 

h days inclusive. | | 


Electrical Power Storage Company, Limited.— 
The net profits for the half year ending May 31st, were £4 389. A 
dividend of 5 per cent. is recommended. 


—O———————————Q 


TRAFFIC RECEIPTS. 


The pee: 5 gs Carriage Com my ti in eae recei for aon 
w ending July lst, 1898, were 8. ; Oorrespon peri 
1897, £2,461 88. 9d.; increase, £428 7s. 4d. 


The City and Soath London Railway Company.—The receipts for the week end- 
ing July 8rd, 1898, were 295; week ending July 4th, 18907, 41,081; 
decrease, £43; total receipts for half-year, 1898, £968; corresponding 
period, 1897, £1,081; decrease, £48. Miles open 81. 

Thé Dover Corporation Electric Tramways.—The receipts for the week 

ie 1800, were £182 19s. 4d.; total receipts to July 1st, 1898, 


The Dublin Southern District (Electric) Tramways Company = The receipts for 
six days ending June 80th, 1898, were £663 1 a 
week last year, £724 28. 3d.; decrease, £60 3s. Id.; 1 oarried, 
99,131; corresponding week last year, 102,975; aggregate to date, £13,114 

17s. Id.; egate to date last year, £18,924 8a. 
£809 16s. 1d.; mileage open, 8 miles. 

The Liverpool Overhead Railway PARE Lue receipts for the week ending 
July 8rd, 1898, amounted to £1,566; corresponding week last year, 
£1,416; inorease, £150, 

The Western and Brasilian Telegraph Company, Limited.—The 
the week ending July 1st, 1898, after deducting 17 per cent. of the 

London Platino- 


gross receipts payable to the Telegra; Com- 
pany, were £3,594, E 


.; decrease to date, 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Present | Btock Dividends f Closing | Closing se e 
or 1 n r : 
Imus, | NAME. Share}; ‘the last three years: Quotation; | Quotation, x 
| | 1895. 1596. 1897. | N 
137.400 African Direct Telegraph, 4 % Debs. is zu s | 100 4 | +: . 100 —104 | 99 —103xd S IN eer 
25,000: Amazon Telegraph, shares bk «xl. LOG. A I ves 6— 7 6 — 7 
125,000 : Do. do. 5 % Debs. Red. 100 .. 93 — 96 92 — 95xd | ... s 
923.900 e Telegraph ..  .. . Stock £2 98 C2 13s 3 % | 64 — 67 65 — 68 67 | 65 
3,088,020 do. 6 95 Pref. . Stock £4 n 68 6 95 |1164—1174 1164—1174 | 1173 | 1164 


3,098, Do. do. Deferred... Lue m .. (Stock. 164— 17 16j— 174 174 164 
130,000 Brazilian Submarine Telegra .. 10 7 "ZEE 7 7 % 154— 16xd 15i— 16 16 loj 
73,0002 Do. do. 5 Debs. 2nd series, 1 1908 ... | 100 5 [vee . 112 —116 111 —115 xd ... ss 
44,000 Chili Telephone, Nos. e P .. 5 47% 4% .. | 29— 3} 27— 33 

10.000, 00% Commercial Cable i: ... 8100 7 [S 8 % | 8 Y 180 —190xd 180 —190 s s 
9152971 Do. do. Sterling 500 year 4% Deb. Stock Red. |Stock! ... | . . 104 —106xd 104 —106 105} | 1041 
234,850 Consolidated Telephone Construction and . 10/- 1495 2 g ies 1 ie $5— 1 920 T 

16.000 Cuba Telegraph .. i si - 10 8 % |8 7 64— 73 6 — 73 jen 

6,000 Do. 10%, Prein. | 10 10 & 10 2 10 144— 154 | 144— 15} 144 

12.931 | Direct Spanish Telegraph  . we weg. 05 4 4 4 4— 5 4— 5 is 

6,000 | Do. do. 10 J Cum. Pref. | 05109510 % 10 10 — 11 10 — 11 ee ey dus 
3,0001 Do. do. 44 95 Debs., Nos. 1 to 6,000 .. 50 44% | 44% | 44% 103 —106% |102—10595xd|  ... m 
8,710! Direct United States Cable . . 20 (23195 2% — | 104— 11 103— 111 11 10% 
120. 00 Direct West India Cable, 44 Y Rog. Deb. | 100 | ... e 101 —104  ; 100—108 xd, 101] | ... 
41,000, Eastern Telegraph, aT ag: to 400,000 . 10 | 6495 | 64% 174— 174 17j— 171 1711 175 
70,00 Do. Cum. Pref. xi 10 6 6%] I = MS 
$9,900 ' Do. 5 Debs., repayable August, 1899. 100 5 5 76 is 101 —104 101 —104- Pe 

1,312,615 Do. Mort. Deb. Stock Red. . Stock 4 & 25 .. 123 —127 123 —127 125 | 1234 
230,000 | pu UU 5 and China Telegraph ... | 10 | 7 7 7 95 | 174— 18 174— 18 178 | 174 
. | O. 5 us. Gov. Sub.) Deb., 1900, red. ann. ' n 
25,2001 HS 0 eee qd } 100 5 %|5%|5% 100 —10 98 —102 xd’... | .. 
10,500 Do. do. Bearer, 1,050—3,975, 4,327—6,400 100 5 95, 5 % 5 7 101 —104 99 —102 xd| ... | .. 

uae e Do. 4 Deb. Stock .. " . . Stock 4 4 % | 4 €) 123 —127 124 —128 127 

astern and South African Telegraph, 5 / Mort. Deb., T cad 
Tu 1900 red. ann. drgs., Reg. Nos. 1 to 2, 343 } 109 | 5 % |5% „ n 
46,5001 Do. do. do. to bearer, 2,344 to 5,500 100 5 5 & . . 101 —104 99 —102 xd 

800,000! Do. 4% Mort. Debs., Nos. 1 to 3, 000, red. 1909 100 | 4 & | 4 . . 101 —104 101 —104 

200.0000 Do. 4% Reg. Mt. Debs. (Mauritius B Sub. )1- 18,000 25 4 95 4 & .. 104 —107% 104 —107% | ... | oe 

190,227 Globe Telegraph and Trust ... | 10:4 44 6100 114— 12 114— 12 114 114 

180,042 Do. do. 6 95 Pref. e m js 8 6 6 2 6 164— 17 164— 17 17 16i 

150,000 | Great Northern Telegraph, of Copenhagen... 10 10 2 10 & 293— 304 | 29 — 30 is : 

160,000! Do. do. do. do. 5% Debs. 1 10 5 5 5 100 —103 100 —103 ga 
97,000 Halifax & Bermuda Cable, 44%, 1st. Mt. Dbs., 22 1-1,200, rd. ds Sse .. 100 —105 99 —103 xd| 1004 | ... 
17,000 ; Indo-European rae i a 10 10 7 10 50 — 53 50 — 53 52} 35312 

100, 0001 London Platino-Brazilian Telegraph, 6 96 Debs. 100 6 6 6 108 —111 108 —111 n de 
28,000 | Montevideo Telephone, 6 % Pref., Nos. 1 to 28,000 "^ 5 4 4% 4 21— 2i 21— 23 . i 

484,597 | National Telephone, 1 to 484,597 . 5 53% 53% 6 58— 66 52— 58 53 5j 
15,000 Do. % Cum. Ist Pref. ... ss: Bee 106 5 [6 & 6 15 — 17 15 — 17 P 
15,000 Do. ' T: Cum. 2nd Pref. ... 10 6 5 6 6 15 — 17 15 — 17 158 155 

250,000 , Do. Non-cum. 3rd Pref., 1 to 250, 000 5 5 5 & 5 bà— 58 58— 608 i r|  5à 

1.829, 4711 Do. 34 % Deb. Stock Red. ; Stock; 34 34 34 | 100—105xd 100—105 xd| 103 is 

171,504 Oriental Telephone i Elec., Nos. 1 to 171,504, fully paid 1 5 5 5 8 5 5 1 13 

100,0001: Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 4 4 % 105 —108 104 —107 xd "A ie 
11,839 | Reuter's ... | 8/5555 5 e — 9 | 8— 9 
3,381 | Submarine Cables Trust iei "T1 ae .. (Cert. 9952 .. 136 —141 136 —141 ET n" 
58,000 United River Plate Telephone vs vei - m 5 | 4 2 6 96 i 4— 4 44— 4i 45 m 

146.7331 Do. do. 5% Debs. ict aus Stock 5 ate ... 103 —106xd 103 —106 xd oa 
15,609 | West African Telegraph, Ü 501 to 23,109 ... vo: „ & nil | nil 81— 44 34— 44 "S ene 

213,4001 Do. do. 5 9, Debs. 100 | 5 §% 5 95 99 —102 99 —102 js T 
30.008 | West Coast of America, Nos. 1—30, 000 and 53, 001—53, 008 24 lax eae "m l— à ]— à eae - 

190,000 Do. do. 4% Debs., 1—1 ,500 gua. by Braz. Sub. Tel. | 100 ne .. |105 —108 xdſ103 —106 xd T 
64,260 | Western and Brasilian Telegraph ER . | 18518 2 & 8195 | 114— 12 111— 114 113 **. 
33,129 Do. do. do. 5 V Pref. "Ora. DA 73 5 5 5 e 74— "i 71— 74 jas re 
33,129 Do. do. do. Def. Ord. 73 1 nil 4 5 44— 44 ai Sos 

389,521 Do. do. do. E * Deb. Stock Red. Stock| ... : .. 103 —106xd 103 —106 xd 1044 | ... 
88,321 West India and Panama ZO ..| 10! 3575 1 E i— 2 — 2 +4 ü 

568 Do. do. do. Cum. 1st Pref. 10 | 6 6 6 74— 8 71— 84 8 7% 
4,669 | Do. do. B Cum. 2nd Pref. . 10 6 6 6 5 — 7 5 — 7 Aun 985 
9.0007 Do. do. % Debs., Nos. 1 to 1,800 100 777 77 0 19 (104—107 xd)... | 

1,163,000$ Western Union of U.S. Telegraph : 1st Mort. Bonds |$1000| 7 7 7 105 —110 105 —110 

160, 1001 Do. do. Ster. Bonds ... | 100 | 6 6 6 100 —105 100 —105 


ELECTRICITY SUPPLY iussi ua 
| I 


b 5 * 6 % 7 * 11 — 12 | 11 — 12 |n 


30.000 | Charing Cross and Strand Electricity Supply 


20.000 Do. do. do. do. 4j % Cum. Pref. 5 e 53— 64 5y— 6} T dus 
26.000 *Chelsea Electricity Supply, Ord., Nos. 1 to 410 277... er 5 % 4 var 8 — 9xd| 8 — 9xd| &} 88 
60,000 Do. do. do. 43 % Deb. Stock Red. Stock 44 44, 113 —115xd |113 —115 - ane 
50,000 City of London Electric Lighting, Ord. 40,001—90,000 ...| 10 5 7 96 26 — 27 254— 263 263 | 26 
10,000 | Do. Prov. Certs. Nos. 90,001 to 100,000 £5 sd 107] cau. on . | 18 — 19 25 — 26 25 E 
40,000 Do. 6 95 Cum. Pref., 1 to 40, 00 10 | 6 672516 T 15 — 16 154— 161 168 163 
400,000 | Do. 5 5 Deb. Stock, "Scrip. (iss. at £115) ‘all paid —ͤ. 5 5 „ 5 125 —130xd 125 — 130xd 126 
30,000 | County of ioa & Brush Prov. Elec. Ltg., Ord. 1—30,000 | 10 | mil nil nil | 124— 171 p 195 13 1213 
10.000 Do. do. do. Nos. 80,001 to 40,000 £6 paid. 10) ees p 8 6 — . 
20,000 | Do. do. do. 6 x Pref., 40, 001—60,000 | 10|;6%|6%|6% | 14 — ic ji 163 14 

17,400. Edmundsons Elec. Corp., Ord. Shares 1—17, 400 £6 paid D us TA Bats 34— 44 3— 44 a£ 

10,000 ' House-to-House Electric Light Supply, Ord., 101 to 10,100 5 .. — | 4 8— 9 8— 9 88 

10,000 | Do. do. 0-95 Cum. Pref.. 5 7 $ 7 & 7 94— 104 94— 104 ce m 
63,400 inni uw Electric Supply, 101 to 62,500 10 | 4 5 6 144— 154 | 144— 154 153 153 
gens Do. 44% First Mortgage Debenture Stock | ... 44% | ae 4495 116 —120xd 116 —120 si sis 

Notting Hill Electric Lighting 10 | 2 4 6 14 — 15 144— 154 148 143 

st 950 "St. James’s and Pall Mall Electric Light, Ord... 5 | 73 Te 144 154— 164 | 154— 164 164 15% 
29.000 Do. | do. j Pref., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 938 
50,000 Do. do. Deb. Stock Red. Stock e. | & 105 —108xd 105 —108 xd 

43,341 | South London Electricity BE Ord., £2 paid ... s 8 i es athe 2 — 24 1— 21 € T 
79,900 Westminster Electric Supply, Ord., 101 to 80,000 na 5 7 5 9 9 p p^ | 144— 154 | 15 — 16 151 154 

* Subject to Founder's Shares. t Quotations on Liverpool Stock Exchange. 
$ Unless otherwise stated all shares are fully paid. | Dividends paio in deferred share warrants, Pe being uscd as capital, 
Dividends marked $ are for a year consisting of the latter part of one year and the first part of the next, 
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SHARE LIST OF ELECTRICAL COMPANTES— Continued. 
— ae Se A E í 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Stock ; ; Busineasdone  ! 
Present NAME. or Dividends for 3 e during ** Í 
Issue ee the last three years, June 29th. uly k th. July 6th, 1808. 
1895. | 1896. Highest. Lowest. 
80,000 | British Electric 15 € -— m se „ ai e 17 — 174 | 17 — 172 1733: 17 
Do. do. 6 Cum. Pref. 30,001—40,000 
10,909 £7 pd. (issued at £2 10s. prem. all pd.) ) x EE v. — |10j—- H 10j— 11 101 ( 10j 
90,000 rush Elecl. Enging., Ord., 1 to 90,000  ... js Ses 8| 2 nil mil 12— 2 1g— 2 lj 1H 
90,000 Do. do. Non-cum. 6 95 Pref., 1 to 90,000 2. 8 nil 4 2 — 2 — Mes ih 
125,000 Do. do. Perp. Deb. Stock . Stock) ... ei 110 —114 110 —114 i 
50,000 Do. do. 2nd Deb. Stock Red. Stock 99 —102 xd; 99 —102 Te S 
19,894 | Central London Railway, Ord. Shares : T 10 93— 10]xd| 92— 10} 1053 10 
129,179 Do. X Ido. do. £6 paid 10 51— 64xd 52— 4 6ps| .. 
59,254 Do. ig (do. Pref. half-shares £1 paid "2 les ^ 11— 1$xd| 1}— 1 vie " 
67,680 Do. do. Def. do. £5 paid Rm ONE es P 44— 4ixd| 4}— 4 -— -— 
630,0001| City and South London Railway  ... s n e. [Stock] 1 Y 18 137 68 — 71 68 — 71 70 691 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £3 pd. | 10 | ... ees "i 11— 2} 23— 3} - I 
32,008 | Crompton & Co., NE 1 to 32, 0 h. |B . | We ok n 12722 „ 
Do. 5% 1st Mort. Reg. Debs., 1 to 743 of 
92999 £100, and 901 to 1,070 of £50 Red. f| “| co | = 89 — 94 88 — 98 | i 
99,261 | Edison & Swan Utd. El. Lgt., A" shares, £3 pd. 1 to 99, 261 5 5 2 EL bes 21— 23 21— 22 28 - 
17,139 Do. do. do. ** A" Shares, 01—017,139 5 5 53 ais 4— 6 4— 5 i 
194,023 Do. do. do. 4 95 Deb. Stock Red. 100 | ... bs . . |101 —103 xdj101 —103xd T í 
110,000 | Electric Construction, 1 to 110,000 ... Vis - 2| 6 $ 6 241— 2% 26— 28 és 
16,843 Do. do. Cum. Pref., 1 to 16,343 2| 7 7 34— 39 34— 38 81, 
111,100 Do. do. 4% Perp. Ist Mort. Deb. Stock Stock] ... $us 106 —108 106 —108 Ps 
91,196 | Elmore's Patent Copper Depositing, 1 to 70, 00 sah 2-1. ^3« oa 1— 1 8— f waa 
67,275 | Elmore’s Wire Manufacturing, 1 to 69,385, issued at 1 pm. 2 x i — 3 +— ài ids 
9,6000 | Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 10 | 104 7 7 8 — 10 xd} 8 — lOxd| ... 
12,500 | Henley’s (W. T) Telegraph Works, Ord. ... 10; 8 10 12 95 214— 224 | 214— 224 iss 
8,000 Do. o. do. 7% Pref. ..  ..| 10! 7 7 7 95 181— 194 | 184— 194 Ke 
50,000 Do. do. do. 43 Mort. Deb. Stock... Stock 43% 43% 44% 110 —115 110 —116 B 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works ..| 10 10 95, 10 ZNO 95, 214— 224 | 214— 221 22 
800,000 Do. o. do. 4 95 1st Mort. Debs. | 100 ge .. j102 —106 1102 —106 P 
87,500 Liverpool Overhead Railway, Ord. ... vui sS .. | 10| 2j 2i 819510 104, | 108— 104 
10,000 |t Do. do. Pref., £10 paid 10 5 5 5 4 153 161 162— 16} i 
87,350 | Telegraph Construction and Maintenance ...  ..  ...| 12| 15 15 15 V 35 — 38 36 — 39 88 37 
150,000 Do. do. do. 5 % Bonds, red. 1899 | 100 | 5 %| 5 5 95102 —106 100 —103xd | 1004 n 
540, 000“ || Waterloo and City Railway, Ord. Stock  ... u goss M00 1: cast I ous 122 —127 122 —127 1252 | 124 


t Quotations on Liverpool 8tock Exchange. 


t Unless otherwise stated all shares are fully paid. 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


*Birmingham Electric Supply, Ordinary £5 (fully paid) 104. 

House-to-House, 4495 Debentures of £100, 105—108. 

Kensington &nd Knightsbridge Electric Lighting, Ordinary Shares 
£5 (fully paid) 12—12]; lst Preference Cumulative 6%, £5 
(fully paid), 73—8]. Debentures, 106—109. Dividend, 1897, 
on Ordinary Shares 10%. 


* From Birmingham Share List. 


— 


London Electric Supply Corporation, £5 Ordinary, 34—4. 

T. Parker, £10 (fully paid), 15. 

Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
paid, 81—87. Dividend for 1896—6%. 


Bank rate of discount 24 per cent. (June 30th, 1898). 


THE SIEMENS-HALSKE SLIDING CONTACT 
FOR ELECTRIC TRAMWAYS. 


Im. electric tramways with an overhead conductor, the current is 
taken off from the conductor, as a rule, either with a roller or a 
sliding contact. While the roller or trolley wheel is used exclusively 


in America (the country where it originated), and also in most cases 
in Germany, the arched sliding contact has hitherto been employed 
on the lines constructed by Messrs. Siemens & Halske. 


Fra. 1. 


The first extended applications of the sliding contact were made 
at Hanover and at Dresden, At the latter there are 165 motor 
tramcars at work fitted with the sliding contact, and Herr Stobrawa,* 
inspector of the city power station, has given a valuable report on 
the working of this device as com with the trolley, derived 
from the extensive ience at Dresden. 

When the arched sliding contact was first used at Dresden in 1893, 
the contact bar was of iron, and rapidly wore away the trolley wire, 
not only on account of the hardness of the material of the contact 
bar, but because the frame was heavy and a strong pressure had to be 
applied to overcome its inertia and obtain good contact. This defect 
in the working of the iron contact was observed before much harm 
was done, and the iron contact bar was Wwe by a brass rod with 
& coating of soft metal (figs. 1 and 2). this device the wearing 
&way of the trolley wire was stopped, all wear taking place on 
the contact bar, which could be easily renewed. A further improve- 
ment was made by the introduction of a device for lubricating the 
trolley wire, which had the effect of still further reducing the wear 


* Elektro, Zettsch., 1898, p. 103. 


and friction, and also of stopping the disagreeable noise caused by 
the rubbing of the dry contact on the trolley wire. The new contact 
bar was made of aluminium, with channels to contain the lubricant; 
two of the most commonly used sections being shown full size in 
figs. 3 and 4. Aluminium was chosen for the contact bar with a view 
of reducing its inertia, and thereby reducing the pressure necessary to 
make good contact. 

Since 1894 the frames of the sliding contacts used at Dresden 
have been made with depressible axes, fig. 5, a construction which 
reduces the strain on the arch during reversal and gives a fiexible and 


2, 9, AND 4. 


delicate support to the whole frame. This arrangement has been 
found to be in every respect satisfactory. The triangular form, 
fig. 6, of the new frame has been found to be a great improvement on 
the old square frame, which was liable to hook on tothe trolley wire. 
In case the arch should slip from under the trolley wire, w may 
happen when the trolley wire is considerably off the centre of the 
track, the friction between the trolley wire and the sides of the 
moving frame is sufficient to bring the arch again under the wire, a 
movement which is assisted by the elasticity of the side bars of the 
frame (see fig. 6). It is, therefore, impossible for the contact frame 
to strike the cross wires and bring down the trolley wire. One 
specially important advantage of the Siemens-Halske sliding collec- 
tor is, that the contact at the trolley wire cannot ba accidently 
broken in ascending 111 

Owing to the small diameter of the tubes of which the frame is 
made, it becomes almost invisible at distances over 100 paces. 

The fact that the sliding contact reverses itself automatically 
results in a great saving of labour to the tramway officials. This is 
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more y the case at terminal stations; and when traffic is 

i by the blocking of the streets and the officials are fully 
occupied looking after points, &c. The trolley, on the contrary, when 
the car is reversed, must be taken off the trolley wire, turned round 
the car and again placed on the wire, an operation which can 
only be carried out while the car is standing still. 

Contact bars with the sections shown in figs. 2 and 3 are still in use 
st Dresden on the same lines, and they both show themselves to be 
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Fia. 5. 


equally good. At other places, excellent results have been obtained 
with the aluminium contact rail alone. The life of a bar coated 
with white metal is about two weeks; after which the coating must be 
renewed. The life of an aluminium contact rail is six toeight weeks 
(about 4,800 car miles). In Bale, the life of an aluminium contact 
rail is said to be about 12,000 car miles, but this difference may be 
explained by the larger section of the aluminium contact bar used at 
Bile. The maintenance of both kinds of contact bars costs about 
the ssme amount, namely, 008 fd., which is a negligible fraction cf 
the total cost of maintenance. 

As already mentioned, the greasing of the trolley wire reduces the 
wear and the noise caused by the rubbing. The layer of grease also 
makes it an easy matter to rub off the hoar frost and ice which forms 
on the wire in winter. Otherwise this coating of hoar frost and ice 
very rapidly destroys the contact bar. The layer of grease must be 
very thin, and should rather occasionally be renewed and uniformly 
distributed on the underside of the wire by hand, or by an appliance 
fred on a pole, than by putting an excessive amount of grease on 
tbe contact bar. 

Care must be taken, as already mentioned, to press the contact rail 
on the trolley wire with sufficient force to prevent springing off and 


Fia. 6. 


sparking, The Town Council at Dresden has fixed 7:7 lbs. as the 
upper limit for this pressure; but, as a matter of fact, the pressure 
7 considerably less. The pressure of the trolley wheel is very 
teldom less than the above, since the risk of the wheel slipping off 
the rail has to be provided against. 


Tue use of the Siemens-Halske sliding contact permits greater 


deviations of the trolley wire from the centre of the track than when 


the trolley wheel is used. For this reason, and by the consequent 


abolition of points and crossing pieces, the look of the trolley wire 
a mach improved, and its construction cheapened. When the new 
lines were being constructed at pou it was possible to work with 
temporarily fixed up trolley wires at 


ifficult crossing points. The 


suspenders used by Siemens & Halske comprise a supplementary 
wire, which does not interfere with the look of the trolley wire, and 
serves to prevent the sliding contact striking against the cross wires. 
It is frequently stated that the sliding contact wears away the 
trolley wire quicker than the trolley wheel. The experiments made 
at Dresden have convinced Herr Stobrawa that the sliding contact 
exercises the most beneficial influence on the durability of the trolley 
wire. The sliding contact, on account of its lightness, exercises only 
a very small pressure on the trolley wire, and the pressure is applied 
only on the underside of the trolley wire. The trolley wheel, on the 
contrary, rubs on the sides as well as on the underside of the trolley 
wire, more especially at curves where there is a lateral pressure from 
the flanges. Consequently, the trolley wire is worn away by the 
trolley wheel as shown at fig. 8, and by the sliding contact as shown 
at fig. 7. The worn surface, fig. 7, makes its ap ce soon after 
the tramline is opened, but the wear makes very little further progress 
after about 3 mm. has been worn off a hard copper wire with a total 
diameter of 8 mm. The progress of the wear and tear of the wire has 
been carefully recorded at Dresden, by taking frequent measurements 


with the micrometer. On an average 0'4 mm. of the vertical diameter 
of the wire was lost in four years, 80 that there is still 96 per cent. of 
the original cross section left. Oa long straight sections of the 
trolley wire the wear is less than the average, while at the curves, 
owing to the lateral oscillations of the contact bar the wear is some- 
what greater, amounting sometimes to as much as 1l mm. Greater 
wear over very short sections is often apparently due to the wire 
having been partially annealed at the soldered joints. 

Last summer the Dresden tramway management replaced the 
trolley by the sliding contact on a suburban section of their line; 
one of the principal reasons for the change being the very satisfactory 
working of the sliding contact on the central sections of their system. 

Herr Stobrawa hopes that these results of its working at Dresden 
will help to make known the many advantages of the Siemens-Halske 
sliding contact over the almost universally used trolley. It is a pity 
that the author of this very able article did not make his investiga- 
tion complete by giving the relative amounts of energy dissipated by 
the sliding contact and the trolley wheel, due to the friction be*ween 
them and thetrolley wire. It has been asserted that at high speeds 


the energy dissipated by friction is considerably greater with the 


sliding contact than with the trolley. But the recent improvements 
introduced at Dresden may have altered this condition of things. 


THE TELEPHONE INQUIRY. 


(Continued from page 31.) | 
Tun Committee resumed its inquiry on Thursday, June 30th, Mr. 
Hanbury again presiding. 

Sir ROBERT HUNTER, solicitor to the Post Office, was recalled and 
examined by the CnargMAN in reference to the position of the 
Post Office with regard to the National Telephone Company in res 
to the areas which had been initialled by Mr. Lamb, but which had 
not been confirmed in writing by the Postmaster- General. 

The Witness said that, in his opinion, the National Telephone 
Company had no power to transact telephonic business in any area 
until it was specified in a deed poll executed by the Postmaster- 


What are the words of the agreement bearing upon that point ?— 
By Article 4 of the agreement of 1896 the company surrendered 
their right to carry on telephonic business, except under Article 1, 
are defined as one of the areas specified in the second schedule," 
and “any other area which may from time to time be specified by the 
Postmaster-General in writing." 

nd irs have not been specified by the Postmaster-General in 
writing ?—No. 

And we have an undertaking that they will not be so specified 
+g In ME has reported ?—That, I believe, was stated by 

r. Lamb. 

That being the legal position, the company, under their agreement, 
have no right whatever to work in those initialled areas? — No, 
not in any areas, unless they are specified in this deed cf 1896, or 
some such legal document executed by the Postmaster-General. The 
mere initialling by an officer of the National Telephone Company 
does not, in my opinion, amount to a specification by the Postmaster- 
General in writing of the area. If there was a definite letter signed 
by the Postmaster-General, or by someone in his name, agreeing to 
an area, I think it would be sufficient. 

You are quite clear, at any rate, that the company would be in- 
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fringing the rights of the Post Office if they began to work in these 
= pe ded areas ?—Yes. Of course I am speaking as a matter 
© w. 

We have only to do with the strict law. Is any other consent 
required before they can work in such areas? — No. Directly the 
areas are specified under that article, then their rights to work in 
them arise. 

How about the local authority ?—It is not necessary that they 
should get any comment from the local authority as to working. The 
consent they have to get from the local authority is the consent to 
exercise the Postmaster-Genera!'s wayleave powers within that area. 

They could not do much without exercising the wayleave powers, 
and therefore, before they begin operating in these areas, they would 
require the consent of the local authority ?—No. Ido not think you 
can take it in that way. They might fly & wire over the street, pro- 
viding it does not interfere with the ordinary user of the street, and 
therefore, if they can get the consent of private persons for attach- 
ments to their houses, they can carry overhead wires through any 
urban district without the consent of the local authority at all. 

Mr. BARTLEY: And in absolute defiance of the local authority ?— 
That is a mode of expression, but you can put it in that way. 

The CHAIBMAN: I understand that, in addition to getting the 
written consent of the Postmaster-General before they can begin to 
bring their service into operation, the company have to get the con- 
sent of the local authority so far as wayleaves are concerned ?—Yes; 
if they want to take up streets, or to exercise any power, except of 
flying & wiro at & height which does not interfere with the ordinary 
user of the street. 

Sir J. Woop HOSE: Do you know that the practice has been to 
act, with regard to these areas, upon the initialling of an officer of 
the Department ?—Yes. 

What would be your opinion, if it were established that these 
initials of the officer of the Department had been placed there by 
the authority of the Postmaster-General ?—I think that, as a matter 
of strict law, that would be sufficient. We have an Act which says 
that an instrument may be executed bya secretary in the name of the 
Postmaster-General, but that is a special mode of execution, and I do 
not think that the initialling on & plan of those areas would be 
sufficient. 

By Mr. Conmn: It was his opinion that the moneys of a public 
fund could not be used by a corporation for the purposes of telephone 
enterprise, except, perhaps, by the Corporation of London, which was 
in a singular position. 

The CHAIBMAN: Assuming there was no Post Office service in New- 
castle, and only the excbange of the National Company, has not the 
Post Office a perfect right to insist upon the National Company con- 
necting its exchange with any trunk wire ?—I should like to consider 
that question. It puts the matter in an awkward way. 

The CHAIBMAN: You see the importance of it ? 

. Wrrngss: Yes. Of course, it does not represent the usual 
practice. 

The CHAIBMARN: I do not care about the practice; I want the law. 
I ask you whether it is not possible for the Post Office, by putting & 
small exchange area just outeide the area of the National Company at 
Newcastle to bring the two seta of subscribers into direct communica- 
tion ?—I will consider the point. 

Sir JAMES RUSSELL, a former Lord Provost of Edinburgh, and 
member of the Town Council, stated that he had never yet met a 
subscriber in Edinburgh who was satisfied with the service of the 
National Telephone Company. The inefficiency of the service was 
partly due, he thought, to the want of double-wire system, partly to 
the want of efficient employés to attend to the switchboard, and 

artly to the want of proper discipline among the employés. His 
view of the general situation was that the present telephone service 
was a source of social discontent because, owing to the heavy rates 
charged, the poorer classes of the community were entirely excluded 
from its use. His ideal telephone service would be one which would 
put the use of the instrument at the disposal not merely of the commer- 
cial, but even of the working classes. He did not mean by that that every 
working man should have a telephone in his own house, but that there 
should be instruments all over the city to which he should have 
ready access. He would like to see a state of things in which the 
ordinary shopkeeper, in order to add to the attractions of his shop, 
would have a telephone there for the use of his customers and anyone 
who cared to enter the shop. If the municipality had the service in 
its own hands, the rent of the instruments would be a moderate one, 
and the shopkeeper would have no difficulty in recouping himself. 
At present a shopkeeper oould not adopt this course, because the 

phone company insisted u the use of instruments being con- 
fined to subscribers. If the Edinburgh Corporation were granted a 
license they would be quite prepared to make the instruments o 
for general use. He would give shops, for instance, the same privi- 
leges as were now enjoyed by hotels in the matter of telephonic com- 
munication. They bad been advised that the Corporation could pro- 
vide an efficient municipal telephone service for an average of less 
than £5 per annum per instrument. Business houses using the 
instrument frequently would be charged somewhat more, and house- 
holders who used it less frequently, would be charged somewhat less 
than £5. The length of time for which a municipal license should 
run would depend a great deal upon how the license was to be ter- 
minated. If they were to hand over their undertaking before they 
had had a reasorable P gens within which to recoup the money 
invested, then they should expect the Government to take over their 
plant and give them compensation. If they had a period of 25 years, 
or even 21 years, in which to work the license, they would be able to 
repay the money invested by means of a sinking fund, without levy- 
ing extra charges on the subecribers. He did not think corporations 
could successfully work & telephone service if their licenses had to 
come to an end in 1911, unless there was & distinct understanding 
that the Post Office would take over the plant at its then value. The 


Corporation of Edinburgh did not propose to make the service any 
charge upon the rates. It must pay its own way. 

By Mr. Boscawen: They would undertake to supply everybody 
and to give no preferences. He did not envy the position of a popu - 
larly elected body like & town council, which gave, or to 
give preferences. 

By Mr. BARTLEY: The Corporation would allow subscribers the 
most liberal terms as to hours of service, including Sundays. It was 
true the Corporation did not allow tramcars to run in the streets on 
Bunday, but they would allow people to talk through the telephones 
on the Lord's day. 

Mr. NICHOLSON, representing the Tunbridge Wells Telephone Sab- 
acribers’ Committee and the local Ohamber of Commerce, said the 
Corporation of Tunbridge Wells were anxious to have a license to 
work the telephone within their own boundaries. The estimate which 
had been submitted to them showed that they could give & more 
efficient service than that of the National Telephone Company at a 
rental per subscriber of £5 a year, including the royalty to the Post 
Office. An agent of the National Telephone Company had informed 
him that it was no use their agitating in Tunbridge Wells against the 
company, because the National Telephone Company were really and 
practically the junior partners of the Post Office. He would under- 
take to furnish the Committee with the name of the agent. 

Mr. A. O. Morton, formerly M P. for Peterborougb, speaking on 
behalf of the Corporation of London, said his experience was that 
the National Telephone Company's service in London was not only 
very bad, but that it was the worst in the United Kingdom. 

The CHarBMAN: Can you speak for all the towns of the United 
Kingdom ?—I can speak for a large number of places where I have 
had the opportunity of testing the service. : 

Do you know any special reason why it should be worse in London 
than it is in Manchester ?—Only the reason that London has been 
more victimised by companies than any other part of the United 
So aes and they seem to think they can do just as they like with 

ndon. 

Is there anything in the conditions of the London streets or atmo- 
sphere, or the number of wires overhead, that makes it more difficult 
for the company to work in London than in Mancheeter?—I am 
afraid I am not expert enough to say, but I should not think there 
was anytbing in the atmosphere of the City of London to affect the 
telephone. 

Continuing, Wrrsess said in his opinion nowadays the telephone 
was an absolute necessity now for business, and £20 per annum was 


too high a price to pay forit. Toa big merchant £20 was as nothing, : 


but the telephone was not really effective uuless they got the little 
ple to use it as well as the big ones, because the big man had to 

o business with little men as well as with big ones. He thought 
that a good service ought to be had for £10. The Common Council 
had passed a unanimous resolution declaring that the telephonic ser- 
vice should be under the management and control of a public autho- 
rity, and they used a term “public authority" becauee they had 
formed a definite opinion against any company’s continuing to have 
it. He did not think the Corporation would have any objection to 
the County Council's being the authority at all events, they had 
expressed no opinion against the County Council The Oounty 
Council, however, only represented 120 square miles, the area of the 


. "P 


metropolis, whereas the London area of the National Company was 
a little over 600 miles. Consequently, besides the County Council 


and the City, a lot of other authorities would have to be brought in, 
and it had been suggested, as & possible settlement, that there should 
be some statutory committee to manage the whole area of 600 square 
mileg. 

Mr. G. GREEN, an alderman of the Norwich Town Council, said 


that their Corporation had been anxious for some years to obtain a i 


telephone license. The charge of the National Company at present 


was £8, but in a town like Norwich, the tradesmen of which were, . 


generally speaking, in only a small way of business, this was excessive. 


The view of the Corporation had been, and was now, that they should . 


have the right either to work the license themselves, or to hand it 
over to be worked by a nsible and accredited company under 
Parliamentary or municipal control. It would be a stipulation if 
the license was handed over to a company that it should be worked 
on exactly the same lines as if the Corporation were working it them- 
selves. By handing it over to a company they would at once avoid 
the question which had been raised several times before the Committee 
of where the funds were to come from. 

The OHAIRMAN: Supposing the Corporation found that the com- 
pany to which the license was handed over was going to be bought 
up by the National Telephone Company, what action would they 

?— In such a case we should deem it incumbent upon us to take 
steps which would prevent the initiation of such a proposal. If they 


refused to go on with the work they must hand back the license to 


the Oo tion. 
Mr. Nicoor: You could have a provision as to forfeiture ?—Yes. 
The CHArRMAN: Would you control this company as to charges ?— 
Absolutely. 


And would you compel them to supply everybody with telephonic : 
t | 


communication ?—Everybody of credit. 
Everybody who could pay their subscriptions in advance ?— Yes. 


The WITNESS, in reply to other questions, said that if the difficulty | 


of borrowing money for the pu of telephonic enterprise were 
got over, he thought the Corporation of Norwich would rather incline 
to work the license themselves. 

Tae Committee adjourned. 


The Committee resumed its inquiry on Tuesday, Mr. Hanbury in 


the chair. 
Mr. LLOYD, town clerk of Huddersfield, recalled, said it was common 


ground between the Corporation and the National Telephone Com- . 
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pany. that the present service was not an efficient one, and it had been 
lly admitted in letters that had passed between the general and 
district managers of the company and the Corporation. 
- CLARB, town clerk of Liverpool, said he wished to give 
on behalf of the Liverpool Corporation and the Association 
Corporations. There were certain resolutions passed 
body, one of which was to the effect that in the event 
ter-General not taking over the telephone service it 
be competent for municipal or other local bodies to undertake 


IRMAN: On behalf of the Liverpool Corporation, I under- 
youo that?—Yes; the Corporation of Liverpool are 
always have been opposed to any dealing with the telephone 
as a national matter. 

ground ?— On the grounds that the telephone system 
treated like the telegraph system, as & national matter, 
portance to great commercial centres of commu- 
only within their own particular municipal or urban 
trena, but outside them, and also of 3 with other towns 

service cannot be eati y supplied, unless 
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í ; & resolution was d on May 20th last to that effect. 
Continuing, the WrrwESS said that they would rather prefer the 
existing company to a municipality. He did not concede the point 
the National Telephone Company must exist until 1911—he 

ght that sati arrangements might be come to between 
company and the Government, by which the latter would take 
over the telephone service of the entire country. The Post Offica 
bad already acquired the trunk lines ata price of 10 per cent. beyond 
what they cost, and having done that he failed to see why there 
should be any great o in the way of their acquiring the 


y 
remainder of the system. 
] efficient at the present time? 


ment further provides that the oompany pay to the Corporation 
e 


aressonable rent for the use of streets; that all street work 
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to sign for five years before the company will undertake to spend the 
capital outlay necessary to put him on the exchange, but at the same 
time I must say I have never heard of any difficulty being experienced 
by anyone wishing to get a connection. Oontinuing, the WrTNESS said 
think anyone who wanted the telephone would 
object to taking it for five years. He was in hopes that by the 
ead of the present year they would have a complete metallic circuit 
in Liverpool, and then the inconveniences and annoyances which 
mest inevitably arise from the present single overhead wire system 
wold be done away witb. 

Yon said that part of the agreement entered into between the Cor- 
poration of Liverpool and the National Telephone Company was tbat 
they should abolish undue preferences; do they exist to any con- 
aderable extent ?—1 do not think so. The words were put into the 
5 because, in our 5 condition which ought to 

imposed u every company that any concession granted it 
for the supply of any service of this character. That was one of the 
5 I raised at the very commencement of this telephone 

ion in | | 

As regards your own streets and wayleaves in Liverpool, have you 
plaint to make as to the existing law ?—Not at all. Replying 
the chairman, the Witness said that if it were desired to 
wire system properly constructed and worked it must 
underground, and it did not make any difference to the 
the streets were broken up by the municipality or 

Telephone Company. He was of opinion that the 
never intended that there should be serious competition 
National Company, because if competition was to be 

ive it was absolutely essential that there should be croes con- 
ions between the subscribers of the competing companies. If 
Pcstmaster-General, therefore, could not compete with the 
i rfectly absurd to suppose 
ive 1 there were 14 sub- 
Office telephone, and they were big firms who 
trunk lines. 


present number of subscribers to the National Tele- 
Liverpool ?—I think the number is nearly 10,000, 
them are within the City boundaries Continuing, 
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the WrrNEss said the population of the telephone area of Liverpool 
was between 850,000 and 900,000. Competition was absolutely im- 
pes under the agreement of 1898. If they could conceive 

iverpool starting to-morrow to build up & municipal telephone, it 
would take at least two or three years to do it, and whilst they were 
building it up, and until they had got at least 5,000 or 6,000 sub- 
scribers, hardly anybody would come to them, for the simple reason 
that they would prefer to pay £8 10s., and be put in communication 
with the whole area, rather than pay £6 108.to be put in connection with 
the few people who were subecribers within the municipal area. The 
effect of the Corporation attempting to build up a municipal telephone 
in opposition to the National Telephone Company which now existed 
would simply mean that for two or three years the Corporation would 
get no income at all, and all the time they would be spending capital 
on which no interest would be forthcoming. And then supposing they 
saw their way to reducing their charges by £2 per subscriber, he was 
afraid the National Telephone Company would do the same. Speaking 
from practical experience, he did not believe that 10 per cent. of the 
ratepayers in Liverpool would subscribe to the telephone even if the 
charge was reduced to one-half the present amount. In Liverpool 81 
per cent. of the total number of assessments were under £30 a year, 
and it was not reasonable to suppose that many of that class of people 
would be found willing to subscribe to the telephone; they simply 
had no use forit. The telephone was of importance to commercial 
men, and to such the question of an extra £1 or £2 for the charge was 
& very emall matter. What they required was a better telephone 
system—one that was developed more than the present in the matter 
of trunk lines, &c. If they could get it cheaper so much the better; 
kia Ibis them have a better service, and the cost did not so much 
matter. 

Your idea is that the trunk system of telephones wants developing 
more than perhaps the connection between town and town ?—Yes, 
we could do with & very large increase of trunk wires. We want 
geveral more trunk lines between London and Liverpool. 

For the purpose of telephonic communication between the Liver- 
pool area, do you think there is anything wanting to develop that ?— 
I think the company are doing their very best to make the present 
system a good one by laying down this double wire system. I have 
been told that they are expending £150,000 over the work. 

You don’t think that the telephone is likely to be of general bene- 
fit ?—Not in the sense that it is of benefit toa large proportion of 
the population, because I cannot conceive than any large proportion 
of the population will ever use the telephone. 

You are aware of the large use made of it abroad ?—I have heard 
of several towns abroad where the telephone is said to be used a 
great deal, but I don’t know the conditions of those towns, and 
whether they are comparable to English towns. 

Mr. BARTLEY: Don’t you think if the facilities were increased and 
the charges reduced the number of subscribers would increase ?—I 
don't think it would make very much difference. Almost every 
business man in Liverpool has the telephone in his office, for which 
he pays £10 a year, and he can have a connection with his private 
residence for another £8 10s. Continuing, the WrirNEsS said that it 
the telephone were made cheaper and more efficient there might be 
some extension of its use, but he felt certain that there would be no 
reduction in price if the municipality worked a competitive system. 
He came to that conclusion because, for one thing, & company work- 
ing for a profit could get its labour cheaper than a municipal body 
which was subject to periodic elections. Therefore, he did 
not think there would be any saving in working expenses £0 
far as the employment of operators, &c., were concerned, in 
fact, he should rather say that there would be a tendency to 
increase the charges by the payment of higher wages. That being 
the case he did not see how it would be possible for a municipality 
to work an independent telephone service in competition with the 
National Company at a cheaper rate. 80 far as he could calculate 
from the National Company’s accounts, about 55 per cent. of their 
gross revenue was absorbed in working expenses, which was exclusive 
of the 10 per cent. royalty paid to the Government, which practically 
made the expenses 65 per cent. The telephone charge in Liverpool 
was £10, but after deducting the royalty the company only got £9. 
According to Mr. Preece's evidence before the last committee the initial 
cost of building up a telephone service was about £40 a subscriber, 
and on those figures he did not see how the pee reris could possibly 
make the thing pay. After they had paid their expenses and 

rovided the money for the sinking fund, there would be very little 

ifferenoe indeed in the prices at which they could supply 
the service and the present charges of the National Company. 
Of course his conclusions would be somewhat modified if Mr. Preece 
had reduced his estimate, but at present he was not aware that he 
had done so. 

You think that the Liverpool Corporation is quite unable to com- 
pete in these matters with a private company ?—The Oorporation do 
not think it desirable to enter into such a competition, and personally, 
I think it impossible for them to compete successfully. Liverpool 
owned and worked its tramways, electric light, and waterworks. The 
electric light paid well. They had reduced the price to the consumer 
from 7d. to 5d, per unit, and made a profit of £28,000. 

Do you see any difference between the Corporation undertaking 
the supply of the telephone and of th» electric light ?—Certainly ; 
for 10 me electric light we have no competitors, but in telephones we 
should. 

Replying to Mr. Cawzey, the Wrrxzss said that the Corporation 
paid about £1,60) a year for the use of telephones. His own opinion 
was that the small tradesman would not take the telephone, even if 
he could get it for £5. 

By Bir James WoopHouss#: Supposing they could get the service 
for £5 per annum, he did not believe it would result in doubling the 
present number of subscribers in Liverpool He did not admit, how- 
ever, that the telephone could ever be worked at that figure. The 
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Government ought to be able to work the system more economically 
than anyone, and they would probably be able not only to improve 
the service, but to reduce the charges. He felt very strongly that 
that was the ultimate solution of the matter, therefore he opposed 
the granting of licenses to municipalities, because it would it 
much more difficult for the Government to get control of the system 
as a whole at some time or other. His view was, that they ought not 
to municipalise anything wbich was not of benefit to the large 
majority of the ratepayers. 

Mr. Harrison, Town Clerk of Leeds, stated that his Corporation 
bad entered into a similar agreement with the National Telephone 
Company as that described vy the last witness. He did not see a 
very great difference between municipalities supplying the electric 
light and telephones. There was, however, this difference, that the 
electric light was, as a rule, confined to the municipal area, while the 
telephone service was one that went far beyord the city boundaries. 
The telephone service was of importance to the whole community, 
and should therefore be dealt with from a national point of view and 
managed by the State. He agreed with the last witness that should 
the Government at any time decide to take over the whole system, 
the matter wculd be very much complicated if various municipalities 
had systems of their own. In the absence of State purchase, however, 
and given an area where there wcvld be no competition by the 
National Telephone Company, he did not see any objection to the 
municipality undertsking the telephone service. 

Answering Sir J. WoopHovss, the WiTRESS said he could not say 
that Leeds was absolutely satisfied with the present system. "They 
did not regard it as perfect, but he did not think there were so many 
complaints in regard to it as there used to be. The Parliamentary 
Committee of the Leeds Corporation had passed a resolution approv- 
ing of the resolutions passed by the Association of Municipal Corpora- 
tions, including the one referred to by tbe last witness as to the 
desirability of municipalities undertaking the telephone service in 
tbe event of the Postmaster- General refusing to do so. 

e CHAIRMAN: Then you are in favour of municipalisation ? 
The WrrmESS: Yes, failing the taking over of the telephones by the 


Government. . 
The Committee then adjourned. 


SOME NOTES ON THE PRACTICAL USE OF 
SINGLE-PHASE ALTERNATING MOTORS. 


By E. E. HOADLEY, Chief Assistant Engineer, Worcester 
Corporation. 


AT the present time there are two facts which are very 
gradually forcing themselves home in the minds of that 
portion of the British public interested in the supply and use 
of electricity for power purposes. These facta are :—(1) 
That by far the larger proportion of central stations, existing 
and contemplated, supply a single-pbase alternating current. 
(2) That it is both practicable and convenient to use such a 
current for driving machinery by means of motors. 

It is still a matter of the greatest difficulty to persuade either 
the owner of a large factory, taking, perhaps, several 100 H.P., 
or a man with two or three small machines, that an installa- 
tion of motor driving is anything more than a costly experi- 
ment, in which the chances of failure are about 10 to 1 ; yet 
this question is one that our Cortinental competitors in the 
world’s markets have settled for themselves some time ago, 
and have reaped a considerable benefit by a liberal use of 
electrically driven machinery. | 

My friend, Mr. Eborall, has already, through the medium 
of your columns, admirably explained the construction and 
good and bad points of most of the alternating motors at 
present on the market, so I will confine myself to a few 
facts about their behaviour under actual working conditions. 

Here, in Worcester, a town in no ways celebrated for ita 
go-ahead policy, the single-phase current is more used for 
motor work than in any other town in England, excepting 
London. The central station was laid down in 1894, and is 
somewhat remarkable from the fact that it is one of the few 
stations in England where water-power is used. The water- 
power, however, is only an auxiliary, as, although the maxi- 
mum | on the station is about 880 kw., 120 kw. is the 
most that can be done by the water-power under the most 
favourable conditions. 

The current is generated at a pressure of 2,000 volte, with 
a periodicity of 100 per second, which is not an ideal 
frequency for motor work; it is distributed at a pressure of 
100 volts. 

There are at present on the circuits motors representing 
an aggregate of between 90 and 100 B. H. P., while another 
motor of 12 H.P. will be connected up in the course of a few 


weeks, They are in use for widely-differing 
including the following:—At the Corporation Waterworks 
the pumping for the high level parta of the town is done by 
two motors, each of 30 H.P., made by the Oerlikon Com. 
pany, of Zurich, Switzerland, driving by means of belts 
three-throw horizontal pumps; a factory for the manufac- 
ture of tins, including those used by Messrs. Wills for their 
tobacco, and by the Platinctype Company for their photo- 
graphic paper, is partly driven by a 6-H.P. motor, also of 
the Oerlikon Company's manufacture. It would be difficult 
to imagine a more arduous condition of service for an electro- 
motor than driving a row of tin stamps, the load being con- 
tinually and almost instantaneously varied from something 
over full load down to a very small fraction of this. Yet so 
successfully has the motor done its work, that the owners 
are now installing another motor of 12 H.P. to drive 
another set of stamps. 

There are a number of other motors, varying in size from 
3 H.P. down to P H. P. being used for nearly every pur- 
pose for which motors can be used, such as driving fans, 
coffee grinders, barbers’ brushes, cartridge- filling machines, 
machines for tearing flock and combing hair in an 
upholsterer's factory, and many others. 


i 


An 8-H.P. motor was some few months ago put in to 
partly drive a printing works, the motor working on the : 
same line of shafting as a gas engine of about 6 H.P. This - 
state of affairs was hardly satisfactory, and caused a good - 
deal of trouble and inconvenience to the owners of the . 


works. The reasons for this trouble were probably the fol- 
lowing mes the motor was a 

such, could o 

running with the gas engine on the same shaft, would tend 
to keep the speed constant whatever the load, until it was 
loaded past its critical point and ran out of step ; as machine 
after machine was thrown into gear, the speed of the gas 
engine would tend to drop slightly under the increased load, 


synchronous one, and, as 
y run at one fixed speed, consequently, when 


— — 


but this would mean that the speed of the line of shafting 


would be diminished too; this, however, could not occur, as 
the speed of the motor could not alter; consequently the 
motor took up more and more of the load until it ran out 


and stopped, and it could not be started up again without 
was the 


throwing the machines ont of gear. Not onl 
gudden stoppage a great nuisance, but the overload the motor 
would take before running out caused much over-heating, 
and would in time ruin the insulation. 

The second reason was, that when starting up the motor, 
a transformer action took place between the windings on the 
field poles; and between the windings on the two adjacent 
poles forming the ends of the field circuits, there existcd a 
momentary E.M.F. of somewhere about 4,000 volte, which, 
as the windings were almost touching, was very likely to 
break down the insulation and spark across; this, indeed, 
occurred on two occasions, necessitating rewinding the poles 
and causing serious stoppages. 

Notwithstanding all these disasters, so convinced were the 
owners of the factory of the benefits of electric driving, that, 
instead of immediately turning round and saying hard things 
against everything electrical, they only ordered a motor of 
a non-synchronous type of the Langdon-Davies make, which 
is working very satisfactorily, and has only one disadvantage, 
that being, that it has to be started up on a loose pulley, 
whereas the synchronous motor would start under a good 
proportion of its rated output, and did not take an excessive 
current to do 80. 

As I am looking at this question of the use of alternating 


motors from the point of view of a central station engineer, 
perhaps a few words on the charges to bs made for the power 


supplied to them and their effect on the lighting will be of 
interest. | | 
First, as to the charges; there are many central stations 
nowadays where an equitable system of charging for all 
energy consumed is in force. There are two systems which 
are quite sound, either the well-known and largely adopted 
one 1 by Mr. Arthur Wright, of Brighton, and 
called after him, the Wright or Brighton System, and the 
one proposed by Dr. John Hopkinson, and in use at Man- 
chester, Hammersmith, and other places. The principle is 
the same in both, and is this—that anything that demands 
or may demand a eupply of electricity during the hours of 
maximum load, shall its proper proportion of the stand- 
ing charges; in the firat method this is obtained by charging 


inating the lower 5 the greater number of hours 
| Arne, per day. But in cases where motors are o 


nl 

v likely to be used, during the hours of light load, 
aù u in the early hours of the morning, or in the daytime, 
bore the lighting load begins to come on, a very much 
Wwe charge can be made, one just sufficient to vate the 
mui expenses, as there are no standing charges to be met 
bum the plant would only remain idle were there no 
win. 


In Worcester we have a good example of this, the two 


V LP. motors at the waterworks are e run during the 
um of light load, and pem oa the electricity supplied 
ow rate of 14d. a unit; 


earned at this price. Some people 
b pri at Worcester 


which is just before 5 p.m. in 
demand system was brought 
principle, by which motors 


wiag up to 
Not exceeding 1,000 units per quarter, 3d. per unit. 
Over 1,000 * " 2,000 » » d. n 
9 1,000 n oe 5,000 9 » 2d. "n 
i Over 5,000 oe LT] 13d. 20 


ud for motors which do not use as many units as a one- 
bar's daily use of their maximum demand, 6d. per unit. A 
lew figures with regard to the waterworks . 
interest. They are actual figures got from personal o 

hon, or extracted from the books of the Corporation. 


No. 1.—One motor running for 9 hours 30 minutes. 
Energy consumed, 168 B.O.T. units. 
95,000 gallons pumped 300 feet. 


No. 2.—One motor running for 6 hours 45 minutes. 
Energy consumed, 212 B.O.T. unitas. : 
67,500 gallons pumped 300 feet. 


No. 3.—One motor working 11 hours 45 minutes. 
Energy consumed, 212 B.O.T. units. 
117,500 gallons pumped 300 feet. 
Average.—18 B. O. T. units used per hour = 18,000 watts. 
Apparet watts = 19 amperes x 2,000 volts = 24,000 watts. 


1 
x - = power factor. 


ngine 
ia dangerously overheated. The power factor at 
5 varies between *5 and 98, the former figure when 
e are several motors running underloaded and practically 
u, a andescent load on, and the latter during full load in 
Vià red to the efcdency of these motors it may be 
e efficiency of these motors, it may 
S taken that 1 H.P. can be got for every 1,000 
den Hs supplied to the motor. This is rather low for 
ee motors which have an efficiency of 88 or 84 per 
SHP full load, but. is correct for motors of about 5 to 


The total effici i 
ciency cf conversion of the waterworks pump- 
vui ui mAy be of interest, so I will give a set of figures, 
thes Hu „„ and are nothing like the beat 
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fr all dectricity consumed up to a one or two hours’ daily use 10,000 gallons raised 300 feet in 1 hour. 
d ie maximum demand at a high price, and all used in 10.000 x 10 x 300 . 
du d bis at a price slightly above the running costs; FFF foot Ibs. per minute. 
niewond method by a fixed charge per quarter per kilo- | 
. màümuded, and a price per unit just covering the — 10,000 x 10 x 300 _ 15-15 H. P. 
nien which daring tbe cunt ASA | 
w are in use durin e hours of hea ] 18 x 1,000 . 
li i h a just and equitable sis Paese and as they 18 units per hour = age n E.H.P. 
we en in use for a good many hours per day, the 15°15 . 
wp pio per unit comes out fairly low, more nearly oar "* total efficiency of 66:5 per cent. 


which, considering the two facts that the motor was not 
rupning at ita most efficient load, and that wed aye are by 


no an the best of their kind, is an extremely satisfactory 
result. UE 
From these we get that to lift 10,000 gallons per 


hour a height of 300 feet costs 28. 3d. | 

Or that an actual H.P. (as measured by the water lifted) 
costa 1°8d. per hour at 14d. per unit. : 

Another bugbear to the use of alternating current motors 
which has at various times b»en put forward by their oppo- 
nents is, that their use will very seriously interfere with the 
DE of pressure so necessary for good incandescent 

My own experience has led me to the conclusion that, 
under certain conditions, there is some truth in this state- 
ment, though I am of opinion that the difficulties arising 
in this direction are far from insurmountable. 

With alternators having a very drooping characteristic, as 
nearly all alternators with iron in their armatures have, this 
is a somewhat serious matter. The “blink” on the lights 
caused by the sudden switching on of an induction or other 
alternating motor may be said to have two component 
causes ; firstly, i to the momentary variation of speed 
produced by the sudden increase of load; in badly governed 
engines this decrease of speed may be more than momentary, 
though with an engine having plenty of fly-wheel effort 
combined with g governing, and with our inoreasing 
experience with such effects in engines used for tramway 
work, this should soon bəcome a thing of the past; then 
there is the other reason, the rush of current, a good deal 
out of through the alternator armature, reacts on and 
distorts the field, and, as it were, dams back the magnetic 
lines; this is a more serious obstacle and very difficult to 
overcome. | 2 j | 

I have seen a 6 H.P. induction motor switched on, which 
caused a most pronounced “blink ” on the lights, even though 
a 125 kw. alternator was supplying the bus bars at the time, 
and every care was taken both in switching on the motor 
and having & switchboard attendant and engine driver 
standing ready. I ought to say, however, that the generator 
was running with very little load on at the time. The little 
1 H. P. motors used for running Ferranti rectifiers, under 
certain conditions, cause a regular puleation on the lights, 
noticeable, though faint, as they are running up to speed, 
especially when nearing synchronism, the pulsations on the 
lamps being synchronous with the “beats.” This effect was 
noticed when the rectifier motors were vir ear with current 
from iron-cored alternators, and although the flickering could 
be detected by a practised eye when looked for, yet it was 
nothing very objectionable, and. was not observed over the 
whole system of sapply, but only in or very near the station. 

With machines having no iron in their armatures, as the 
Mordey alternators at Woroester, a 30 H.P. motor can be 
put on without any perceptible variation in the ligbts, unless 
the machine has almost no lighting load on at the time, 
when a alight drop is apparent; as I have already stated, the 
control of the waterworks motors is in the hands of the 
engineer-in-charge, for the men at the w.terworks are not 
allowed to stop or start a motor without instructions by tele- 
phone from the lighting station. The 30 H.P. motor, which 
18 started on a loose pulley, takes a starting current of from 
16 to 18 primary amperes, which current is, of course, a 
great deal out of phase with the volta; this soon drops to 8 
or 9, and as the pumps are opened out, rises to about 12, 
which is the normal working current. 

The motors are started up by the stoker or labourer on 
duty at the waterworks, and once started, need no ce, 
skilled or otherwise: for as soon as they are started, the door 
of the motor house is locked, and the stoker goes back to his 
fires. The care with which the motors are started makes all 
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the difference, whether it is noticeable on the lights or not; 
if a man cuts out all his starting resistance with one turn of 
the switch, there is bound to be a momentary jump, bat with 
ordinary care there is nothing to be seen, even if one looks 
for a jump. | 

The other motors of 8 H.P. and downwards cause no in- 
convenience of any kind; the larger ones have regular hours 
of ranning, and beyond the fact that the switchboard atten- 
dant alters his regulator slightly when they come on or go 
off, no notice is taken of them. 

I think I have now ssid enough to show that the case of 
interference with the supply of light is not so strong as has 
sometimes been put forward, and that what difficulties 
do exist are neither very great, or ones that cannot, with 
increasing knowledge and experience, be overcome. 

By the above facts, I think I have proved that in at least 
one town in England the problem of the use of single-phase 
alternating motors bas been tackled with a fair amount of 
success ; and I venture to predict that when it is more widely 
known that, under certain conditions, the use of motors of 
this type is a success both commercially and technically, and 
with the improvements which are now being made in these 
motors, and with our seeming reluctance in this country to 
take up two or three-phase working, central station engineers 
will be able to add to their day load very considerably, in the 
course of the next year or two, by the use, for many and 
various purposes, of single-phase alternating motors. 


NEW PATENTS.—1898. 


Compiled expressly for this journal by W. P. TmowPsON & Cc. 
Electrical Patent Agents, 822, High Holborn, London, V. O., te whom 
all inquiries should be addressed. — 


13,666. “ Improvements relating to electrical fuses.” W. CLARE. 
Dated June 20th. 

13,680. Improvements in secondary electric batteries or accumn- 
lators.“ S. W. Hart and E. J. CLARK. Dated June 20th 


13,682, “Improvements in electric incandescent lamps.“ V. 
SaGLIEB and E. pE Marcar. Dated June 20th. (Complete. 


19,687. "Improvements in electric arc furnaces.” P.O. Day and 
Hs ACETYLENE ILLUMINATING Company, LusrrEgD. Dated June 


13,702. "Improvements in dynamo-electrio machines and electric 
motors" H. F. JOEL, jun. Dated June 20th. 


13,707. "Improved electro-acoustic telegraph with Morse trans- 
mitter.“ N. FLECHTENMACHER. Dated June 20th. (Complete.) 


18,709. Improvements in or relating to the electric propulsion 
of railway trains.” O. H. E. KASRTO WERT. Dated June 20th. 
(Complete. 


13,721. “ Improvements in s ded electroliers.” J. G. B. 
CusNUNGTON. ted June 20th. (Complete.) . 


13,765. "Improvements in quadruplex and multiplex telegraphy 
and to apparatus for use in er therewith.” B. G. now. 
Dated June 21st. pe 


18,769. n and useful application of the electric force 
5 aerostat and as of all kinds.“ M. VasskUB. Dated June 
lst. 


13,781. “ n in automatic electric block signal systems 
for railways.” O. WRA. Dated June 21st. (Complete.) 


." 18,798. “Improvements in electric generators.” E. EDWARDS. 
(P. A. Emanuel, United States.) . Dated June 21st. (Complete.) 


13,827. "Improvements in speed varying devices and electric 
motors for ure therein.” R. BLInI D. (R. H. Hassler, United 
States) Dated June 21s. 


19,833. "'Sub-station equipment fuse box.” T. Rooxzm and W. H. 
GRrwspALE. Dated Jane 22nd. 


13,861. “Improvements in and connected with the electro-depo- 
sition of copper and other metals on rotary cathodes.” W. E. Heys. 
(E. Dumoulin, France.) Dated June 22nd. (Complete.) 


13,882. “Improvements in d employed in wireless tele- 
graphy.” G. Marconi. Dated June 22nd, 


13,895. “Method of reducing the energy of ma d 
electrical transformers when the output is emali” z= 
BrormERs & Oo., Lrurrmp. (Siemens & Halske, Aktien Gesell. 
chaft.) Dated June 22nd. (Complete.) / 


13,042. “Combined standard and portable eleobrio licht- p 
THOMSON. Dated June 23rd. light" P. 


. 13,943. "Improvemements in the filaments of electric 
cent lamps.“ W. A. Coarxs and R. L. Woop. Dated June 23rd. . ; 


. 13,946. “A new and improved electric connection and coupling.” 
W. H. Hunt. Dated June 23rd. l | 


13,951. “Improvements in metallio tabular conductors for pro. 
tecting electric wires and cables.“ G. M. Srmwarr. Dated June 


13,960. “Electrode for accumulators.” H. Dawu. Dated June 
28rd. (Complete.) 


13,969. “Improvements in trembler interrupters for electric cur. - 
rents.” rd, 


A. Wypts and O. Rocuzerorr. Dated June 23 


13,999. Improvements in and appertaining to electric | 
motions employed in machinery or apparatus for elongating or ns 
ing strands of cotton and other fibres.” Dated June 24th. 


14007. " Improvements in apparatus for working wireless tele. : 
graphy.” R. Kxxwzp. Dated June 24th. . 


. 14,012. "Improvements in electric light fittings.” H. C. Broan. . 
Dated June 24th. 


14,021. “Portable electric tool holders and tools.” A. Banna 
Dated June 24th. | 


14,045. “Improvements in receivers for use in bydro-electric 
operations and other purposes." 


14,058. “Improved means for operating electric railways by a - 
combination of alternating and continuous currents.” O. POLLAK, 
Dated June 25th. | | 


' 14,059. "Improvements in apparatus for producing radiation by | 
electricity." O. H. STEARN and 0. F. Tornam. Dated Jane 25th. 
14,090. Improvements in a means of lowering the load of cranes - 


or hoists driven by electro-motors.” F. H. RovcmB and E.A. Cann. 
MONT. Dated June 25th. (Complete.) 


14,101. “Improvements in surface contact railway systems.” 
THe BnarrrsH THoMsow-HousTrOM Co., Lro. (W. B. Potter, United 
States.) Dated June 25th. (Complete) 


14,107 "Improvements in prepayment electricity meters.“ F. M. 
Lona and E. SCHATTNER. Dated June 25th. (Complete) 


14,112. "Improvements in or connected with primary batteries. 
A. Peters. Dated June 25th. 


14,113. W in or connected with the distribution of 
uud icity by alternating currents." H. A. WagGNER. Dated Jone 
t 


14,124. "Improvements in the construction of drums or reels for 
electric and other cables" W. B. Vnoan. Dated June 25tb. 


14,132. Improvements in and relating to electrical furnaces more 
icularly applicable for the production cf calcium carbide.” 
L. DuRBAN and J. Gorm. Dated June 25th. 


ELECTRICAL PATENTS OF 1884, EXPIRING IN 
JULY, 1898. 


We are informed by Messrs. W. P. LOK DC & Oo. that about 
80 applications for electrical patents were filed in the month of July, 
1884. Oat of these applications some were never completed, and of 
those that were only one has been maintained to run its full length 
of term, viz., 14 years, and being of considerable interest we give a 
short abstract of it below. 


10,720. "Improvements in and means for the manufacture ol 
rollers for printing, embossing, or impressing paper, textile fabrics 
and like materials.” F.E.Erxonm. Dated July 29th, 1884. Relates tc 
moulds for the surfaces of printing and embossing rollers The 
rollers are formed by electro-teposition upon the inner surface of : 
hollow metallic cylinder. This cylinder is built up in rings whict 
are composed of semi-circular or segmental pieces bolted er by 
flanges. To ensure the accurate fitting of the parte, longitudinal anc 
and circular V pieces, with adjacent V grooves are fo upon them 
The cylinder is accurately turned, and a suitable gutta-percha or othe: 
pattern fixed by means of wax or cement upon the parts of th: 
S beri surface which are to be in intaglio u the rolle 
obtained. The pattern is coated with plumbago or bronze powder 
and the metallic parts greased to prevent the adhesion of the deposit 
when it is bung in a depositing solution and connected to one pole o 
a suitable source of current, the outer surface being waxed t 
prevent deposition of metal anywhere but upon the interior. Th 
cylinder is hung by & hooked bolt which paise through holes in lug 
upon the end flanges. When the deposit is of the required thickness 
the portions of the cylinder are taken from around it, and it is backe 
up and fixed to a spindle for use in the machine. 1 claim. 
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À ELECTRICAL REVIEW. 


No. 1,077. 


PASSENGER AND GUARD COMMUNI- 
CATION. 


Ir is understood that the Departmental Committee appointed 
by the Board of Trade to consider (1) whether the means of 
communication between passengers in railway trains and the 
servants of the company in charge of the trains are efficient ; 
(2) whether any particular system of communication in use, 
or available, is so efficient as to make its general adoption by 
the railway companies desirable; and (8) whether any 
extension or amendment of the law on the subject i ig desirable, 
have rendered a report to the effect :— 

That (1) of the methods of communication at present 
adopted the outside cord system should be condemned as in- 
efficient, while the systems in which the cord or wire is inside 
the carriages cannot be regarded as satisfactory. The prin- 
cipal electric systems, and the communication by means of 
the brake may, however, be held to be efficient ; (2) that 
no one of the electrical systems so far excels the others as to 
enable the Committee to recommend it for general adoption, 
although they prefer the system of communication which has 
been experimentally used by the Great Eastern Railway Com- 
pany; (3) that the law should be extended so as to require 
the provision on all trains of an efficient means of communi- 
cation between passengers and the servants in charge of the 
trains, which should also be used as a means of communication 
between the guards and the driver. 

The Committee also append certain conditions which, in 
their opinion, it is desirable any such communication should 
fulfil, These are: (a) It should lend itself readily to the 
interchange of carriages between different railways; (b) it 
should be easily applicable, and should communicate directly 
with the driver as well as with the guards, whilst the means 
by which it is actuated by the passenger should be in a con- 
spicuous position either in the centre or at both ends of the 
compartment, without affording too great a tempiation to 
passengers to tamper with it; (c) it should be reasonably 
cheap in initial cost and maintenance; (d) it should afford 
an indication outside the carriage, and a passenger should 
not be able to replace the means by which the alarm is 
given; (¢) it should not entail the use of additional couplings 
to those already existing, viz., the screw coupling, the side 
chains, the automatic brake, and the heating apparatus 
(where in use); and (/) it should be capable of being used 
as a means of communication between the driver and the 
guards of a train as well as between the passenger and the 
driver and guards, 

We welcome the report. Its conclusions are doubtless 
precisely what anyone who has cared to consider the 
subject would have anticipated. The recommendations as 
to the conditions to which such a communication should 
conform are entirely those which any practical mind 
would look for. That eventually electricity would be the 
agent employed we have felt no doubt, and that the pro- 
vision of the means of communication was as necessary in 
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trains which stopped at every station on the way, as well as 
those which ran 20 miles without stopping, was abundantly 
and lamentably proved by the outrage which occurred on 
the London and South-Western line between Barnes and 
Wandsworth not long since. We are glad to notice that this 
has been recognised, and, further, that legislation on the 
question is to be sought. Railways have of recent years been 
called upon for large outlays in order to comply with the 
requirements of the Board of Trade. The provision of an 
efficient passenger and guard communication will not be so 
costly a matter as the establishment of the block, or the 
automatic brake; but it is well that railway directors should, 
in its inauguration, feel that they have the law behind them. 
We are quite in accord with the recommendation that, if 
possible, one of the present means of coupling should be made 
use of for that under consideration. We hardly see how 
this can be accomplished otherwise than as has been done 
by the Great Eastern Company’s electrical engineer, and 
even here we fear departmental difficulties will arise; the 
brake gear is not under the electrical engineer, nor will th® 
electrical gear be under the rolling stock superintendent. 
There is, however, no reason why the two communications 
should not be combined, and we doubt not that, seeing it 
has been done on the Great Eastern Railway, it will be 
accomplished on other lines. It is most desirable the means 
of coupling should be universal, and that the electrical 
system should be the same, or such as will admit of common 
use. 

We welcome the conclusions arrived at. Thirty years have 
passed since the first electrical passenger and guard com- 
munication was established, only to be followed on the great 
majority of our lines by the cord system. Has it taken 
30 years to prove its inutility? We think not! Its unsuit- 
ability has been more than once rendered patent, and that for 
many years. It was in 1868 that an Act of Parliament was 
passed calling upon the railway interest to establish by April 
Ist, 1869, a means of communication in all trains travelling 
over 20 miles without stopping. In the following February 
(1869) the Board of Trade permitted the adoption, con- 
ditionally, of the system which has been in operation ever 
since. In 1872 Sir Henry Tyler, then the chief inspecting 
officer of the Department, denounced it as unsatisfactory in 
its operation. It has, however, remained in use, and, pro- 
bably, would still have continued to do so, had not the 
foul outrage previously referred to again called attention to 
the subject. We are bound to admit that the difficulty of 
establishing something more reliable and more ready to 
hand has not been so much a want of interest on the part 
of the railway companies, as the provision of that which 
would be really of service in cases of outrage. And 
it must be admitted that this part of the question 
has not yet been disposed of. The means for raising 
an alarm must be within the reach of & passenger almost at 
every point of a carriage—one point, or two points, from 
which it may be operated is practically, except as a deterrent, 
useless. The ruffian would take care his victim did not 
reach it. The question has at last been disposed of by the 
Board of Trade. It will now, no doubt, go into the hands 
of the railway officials, Such points as we have referred to 
will not be new to them, and we make no doubt that when 
the time comes for them to deal with them they will do so 
n a thorough manner. 


Metallic Sulphide Electrodes.—In electrolysis with 
electrodes of metallic sulphides, the following changes ocour ; 


(1) In acid solutions, at the anode the metal is dissolved and < 


the sulphur precipitated or oxidised ; at the cathode, hydrogen 
sulphide is formed with separation of the metal. (2) In 
alkaline solutions, at the anode the metal forms a hydroxide, 
and the sulphur is oxidised ; at the cathode the metal is 
precipitated, and the sulphur passes into solution as an ion, 
Lead sulphide was first employed for quantitative work, and 
it was observed that the resistance of this compound decreases 
with rise of temperature, although the conduction is purely 
metallic. In alkaline solutions the quantity of lead precipi- 
tated and of sulphur dissolved at the cathode was found to be 
in complete accord with Faraday’s law. The electrodes are 
best prepared electrolytically from pure lead, and by means 
of such electrodes a constant E.M.F. may be obtained in 


— 
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sodium sulphide solutions, if alteration in the latter is pre- 


vented by passing a continuous current of hydrogen sulphides, 


Measurements of the E.M.F. of lead sulphide in solution . 
of sodiam sulphide at different concentrations, indi- 
cated the univalency of the ions, which the author . 


hence considers to be SH. 


The current pase . 


from the more highly to the less concentrated solu- . 


tions, and the chan 


es occurring 
may be thus represen 


at the electrodes 
Pb S + SH, Z> Pb +28H-, . 


in the more dilute solution, therefore, two SH ions are 


formed; and, one undissociated SH 


reverse obtains in the more concentrated solution. The 


2 disappears, whilst the 


E. M. F. is hence given by the equation - RT/s + log. cc 
— RT/2 e + log. /e, where ci, c are the concentrations of 
the ions, and the c’,, c’ are the concentrations of the undis- . 


sociated hydrogen sulphide. When the concentration of the 


hydrogen sulphide was kept constant, that is, log. / = 0, 
the E.M.F. was found to agree well with the calculated value. . 
Farther, by the use of equally concentrated sodium-hydrc- . 


sulphide solutions saturated with hydrogen sulphide ai dif- 
ferent pressures, an 


E.M.F. was obtained which agreed . 


satisfactorily with the value calculated from the expression 
x = — RT/2 & + log. c’,/c,. By the use of electrodes of 
silver sulpbide and of bismuth sulphide, similar resulta were 
obtained, so that, as the expression shows, the electromotive | 


force is independent of the valenc 
use of cells of the t 
sodium hydro-sulphide | silver sulphide, the solubility of the 
silver pre &c., may be found; the values thus obtained 
for the si 

9:4 + 1072, 9:9 + 10^, and 2:1 + 10%, 
an abstract of a paper by Isidor Bernfeld in the Zestschri/t 
für Physikalische Chemie, Vol. xxv., pages 46—73. 


of the metal. By the 


Motor Gears.—The gearing of two motors by three bevel 
wheels (see Report of Physical Society on another page) is 
en exceedingly useful adaptation of an old mechanical move- 
ment. This three-bevel wheel gear has many valuable pro- 
perties, for it can be applied with a sliding clutch for 
reversing the rotation of & shaft, and is so used on lathes; 
it can be used for multiplying the speed of rotation, and as 
a differential gear, it has been applied in Dr. Aron's elec- 
tricity clock meter; it can also be employed on motor cars to 
enable one motor to drive two wheels at different speeds. 
The beauty of the gear applied to two electro-motors lies in 
the ease with which the motors may have their s varied 
or hike 24 ee think it us of great value 2 
a motors to many purposes es 8 or 
chips. The only drawback the gear has is that it Ls noy at 
high speeds; but this could be overcome if the intermediate 
wheel can be made of raw hide leather. The gear might be 
found useful on cranes and machine tools driven by electro- 
motors, where a wide range of differential speeds are neces- 

. For belt driving, the intermediate bevels may be 
carried on the belt, pulley, but for wheel and pinion drives it 
will be necessary to have a hollow shaft in one of the 
motors, through which the shaft carrying the intermediate 
wheel can pass to carry the pinion. 


: silver Sh silver nitrate | NI 
phi 


ver, lead, and bismuth sulphides are respectively - 
The above is 
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„ METALLIC RESISTANCES. 


N By KILBURN SCOTT, A. I. E. E. 
R BssuxCES have always been a necessity, but 
», wi theincrease that has taken place in motor 


vak the necessity for well designed starting and 
reguisting, besides other, resistances, has become 


ra 
— ee 


2 


dn pronounced. The following particulars 
^| gpesbly be of use to those who have to get 
im ool, or work with, these necessary, but somewhat 
mi troublesome, adjuncta of electrical work. 

„ ‘Tie I. has been compiled from many 
"E. and may be safely taken to give the 


weage values—ohms per n and ohms per 
m" being the values the writer has 
ini most useful for the four materials or 
ij, German silver, platinoid, iron, and man- 


E 


A. E. 2. E 


P doi be noticed that the columns of 
wigits—yards per pound and pounds per yard 
ae made common to all the materials. As a 
miter of fact this is not 1 correct, as the 
weight per cubic inch varies slightly, but for 
ordering in material it is near enough, the actual 
wo used being governed by the resistance 


— 
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tact alter the Spirals are wound. 
% ke particulars for iron wire are for the 
1 tet charcoal iron galvanised. In the larger 


diameters it is advisable to galvanise the spirals 
after they are wound, as the spelter sometimes 
fakes off in the coiling. 

The Whitecross Company, Limited, of War- 
rington, say that in drawing wire which is in- 
Ended to be galvanised they draw it rather 
Muller in diameter to allow for the zinc coating, 
w that when completed there is no appreciable 
difference in resistance and weight over bright 
or non-galvanised iron wire. 

Inthe column giving approximate watts per 
yard for a rise of 50? C. the figures are taken as 
common to all the four materials. The reason- 
„ng for this is due to the fact that whilst the 
7 current required to produce a given waste in 
Smits per yard iS proportional to the square 
S| oot of the specific resistance, yet owing to the 
=| differences in resistance the expenditure of 
energy remains about the same. Thus copper 
wire will take, say, 34 times as much current 
us iron wire of the same diameter to raise it to a 
given tem , but owing to the difference 
in the two resistances the actual expenditure 
of energy will be about the same in case. 

The columns headed Normal current in iron 
frame” may be taken as approximately repre- 
woting the safe current which the wire will 
tske continuously when wound as a vertical 
airal in the ordinary way with plenty of venti- 

As motor starting resistances have only 
to take the full cmrrent momentarily, the figures 
in the second colamn under Amperes carried“ 
would be taken. Thus for speed regulating 
purposes No. 16 B.W.G. iron wire taking 7} 
amperes continuously would be employed, but 
if it were for starting purposes only, 15 amperes 
might be reckoned on. It often happens that a 
sistance is built up partly for starting and 
ating, in which case it often pays 
lo properly distinguish between the two and use 
platinoid with a low temperature coefficient for 
Aim ting whilst the starting coils are made 

wire 


The diameters Of mandrils suitable for the 
e sizes of wires which are given in the 
are taken frorm actual practice. The usual 
then is to wind the wire as a close coil and 
we E it out to about double the length, so 
of the spaces are about equal to the diameter 
te wire. The smaller sizes of wire really 
"qure ipulling out rather more than double the 
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—Grvina Resistance, WEIGHT, CURRENT CARRYING CAPACITY, Size or MANDRIL, &C., OF VARIOUS ALLOYS SUITABLE FOR RESISTANCE FRAMES. 
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TABLE II.—PARTICULABS OF RESISTANCE, CURRENT CAPACITY, &C., OF HADFIELD’s “ Resista.” 


i 


length because they lack stiffnese. No. 24 B. W. G. is gene- 
rally the smallest size used in practice. Whilst at the other 
end of the table it is very seldom a wire larger than No. 8 
B. W. d. is employed, because of the difficulties in coiling. 

Manganin gives the lowest tem ure coefficient, but it 
is run very close by London Electric Company's alloy 
* Eureka." 

Particulars of Mr. Hadfield’s “Resista” are given in 
Table II. It is a manganese steel alloy having a specific 
resistance of 75°5 microhms per cubic centimetre. It is 
readily coiled into spirals, can be soldered, and if desired is 
supplied with a dust proof coating. 

(To be continued.) 


THE WATERLOO AND CITY RAILWAY. 


In the presence of a large number of invited guests this most 
interesting line was formally opened on endet last by the 
Duke of Cimbridge. The function consisted merely of a 
trip to the City and back, followed by a luncheon. There 
was no opportunity of inspecting the system in detail, and 
our readers must perforoe content with the following 
meagre description, which has been furnished by the com- 
peny. It isa matter of extreme regret that the consulting 
engineers of the line have not seen fit to grant facilities to the 
technical press for fully illastrating and describing the 
system, for we are convinced that not only would the 
Waterloo line itself have been materially benefited, but 
electric traction, and more than all, English contractors would 
have been greatly aided by such publicity. 

The objeot of the Waterloo and City Railway is to afford 
the London and South- Western ira ay aocess from their 
terminus at Waterloo to the heart of ity. The necessity 
of such a connection was recognised by the directors of the 
company more than half a century ago, and from time to 
time schemes have been projected with the intention of pro- 
viding such a railway. All involved an enormous outlay, 
ranging from £3,000,000 to at least £5,000,000. The 
directors were unwilling to purchase a City spproach at this 

ice, but when they found that the purpose could be achieved 

y means of an electrical railway deep underground at a cost 
of about £500,000, they at once decided to out the 
project. 1n South London the sucoess of electrical haulage 
for train service had been clearly demonstrated, and 
Parliament readily gave its assent to the construction of a 
7 — line, carried in tunnels, from Waterloo to the Mansion 
Ouse, 


. Gauge. Diameter. 50 C. rise in temperature. 100° C. rise in temperature. 150? C. rise in temperature. 200° C. rise in temperature. 
Ohms at | | | | 
155° CG. Ohms Amperes Watts Ohms Amperes Watts Ohms ‘Am Watts Ohms Ampere? Watts 
8. W. G. Inches. mm. per yard : giving a ' consumed | per yard giving a, consumed, per yard diving a consumed por yard giving 2 consumed 
at rise of per | at rise of per at "rise of per a | rise of ; per 
68˙5 0. 50 O. yard, | 115° C. | 100? C. yard. 106:t? C. | 150° C. yard. 916:6? C. | 200° C. yard. 

8 16 4 064 0571 | 901 231 0601 | 330 65 5 0631 | 33 96 0661 | 53 | 186 
9 |'144 | 3658 0706 | 17:8 22 4 0743 | 281 58 6 0780 | 34. 90 0817 | 43 151 
10 128 3251 0890 | 151 20 3 0938 | 228 4875 0984 ; 37:8 76:00 103 356 181 
11 116 | 2946 1080 | 132 188 1137 | 196 43 70 119 | 337 667 125 80 5 116 
19 | 104 | 2642 336 | 11:3 174 143 166 | 3935 150 20 2 | 613 187 260 ' 108 
13 093 | 2 336 174 94 154 183 197 | 3435 192 16 6 52 8 201 21.7 95 
14 08 2032 23^ 76 133 242 | 116 32°55 254 139 490 266 180 86 
15 073 118:9 282 | 67 127 298 100 29°60 311 121 45 b 326 16.0 |. 83 
14 064 § 1626 857 57 11°6 377 860 | 2790 904 10:5 434 413 13.4 74 
17 066 | 1 422 465 47 10 3 489 720 | 9254 519 88 39 7 547 113 70 
38 048 1219 634 4'0 10 15 667 5 93 235 700 T 35 378 733 9.27 63 
19 01 1016 915 32 98388 963 180 222 101 591 35 3 1.06 7.45 59 
20 036 914 1:13 2 84 9:112 119 4 25 215 124 535 | 3423 130 0.66 58 
21 032 813 143 | 25 8 94 1°50 375 | 211 159 4 61 33 8 1.65 5.80 56 

23 *028 711 1:86 ^ 215 8:60 196 330, 21˙4 2.06 403 33 b 2:16 5:07 55:5 

23 024 610 | 24080 254 183 8:50 2°67 2°80 | 209 2 80 344 | 332 2.93 4.33 550 

24 022 559 | 28658 3 02 1:62 7:93 3:18 253, 204 3°34 312 326 3.50 3°96 54 8 

25 02 508 | 3:4665 3 66 149 8:13 3 85 229 | 202 4C4 2 82 322 423 3:57 540 

26 | 018 457 | 42764 | 461 182 7°86 475 2°05 20°0 498 252 318 5.22 3:19 532 

27 0164 417 | 51531 544 12 783 572 184 194 6 00 229 81˙4 6-29 2 90 528 

28 |-0148 | :376 | 63279 | 668 | 1:07 765 | 702 165 | 191 737 206 310 7°78 259 6528 

29 0136 | 340 | 7:4938 791 | ‘98 7 59 8 32 1:51 190 8:73 187 | 304 9:14 2 36 508 

90 | 0124 315 | 901125 '951 895 761 10 00 136 18:5 10 50 1:69 | 299 11:00 508 


An independent ria! was created for the management 
of the railway, with Mr. Wyndham Portal, the chairman of 
the London and South-Western Company, at its head. Plans 
were d by Mr. W. R. Galbraith, the consulting engi- 
neer of the London and South-Western Company, and Mr. 
J. H. Greathead, the local supervision of the work being 
entrusted to Mr. H. H. Dalrymple-Hay. Mr. Greathead died 
during the progress of the work, and his place has since 
been filled by Prof. Kennedy, who made himself responsible 
for the whole of the electrical arrangements as they have 
been executed by Messrs. Siemens Bros. & Oo. 

The contract for the line itself was let to Messrs. Mowlem 
and Co, of Millbank, who commenced operations in Jane, 
1894, by erecting a timber ps staging in the River Thames, 
& short distance above Blackfriars Bridge. Two shafts were 
sunk to the level of the railway, and these proved of immense 
advantage, iu that they enabled the whole of the excavated 
material to be brought to the surface, and carried away to 
the Dagenham Marshes by barges, cartage through the public 
streets being thus entirely avoided. By the same shafta, 
iron, cement, bricks, and all else required in the making of 
the railway were introduced, and the construction of the two 
tunnels proceeded with steady regularity, the only delay 
which was experienced being attributable to the water- 
beariog strata through which, at several pointe, the tunnels 
had to be projected. 

Leaving Waterloo by a somewhat sharp curve, the tunnels 
pass under York Road at a depth of only 18 feet from the 
surface, and thence descend towards the River, crossing 
Waterloo Bridge Road a few inches below the main sewer of 
the London County Council. Following the line of Stamford 
Street as far as Hatfield Street, they there turn towards the 
River, which they traverse in a north-easterly direction, 
emerging under the Victoria Embankment immediatly ia 
front of the aks Hotel at Blackfriars. Ourving into 
Queen Victoria Street, they continue under the centre of 
that thoroughfare at considerable deptb, ani terminate in a 
oommodious station immediatel 1 9 the Mansion 
House, the total length of the ing abcut one mile 
and a half. 

The most diffi:ult portions of the work had to be ander- 
taken at the two termini. At Waterloo, the station of the 
Waterloo and City Railway is situated immediately under- 
neath the main liae p'atforms of the South-Western Com- 
pany, the difference between the two levels being exactly 
41 fat. There are three sloping ways of approach between 
the two stations, and two independent entrances from the 
outside thoroughfares. Thse five inclined ways lead to a 
common booking hall of extensive proportions, and there are 
three spacious avenues sloping towards each of the two plat- 
forms, which are 100 yards long and 14 feet wide. The 
arrival platform and à set of rails occupy one arch; the 
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departure platform and a second set of rails are laid under an 
sijining arch, the two lines of rails being divided by a brick 
pier. The level at which the platforms are constructed is so 
deep that it was necessary to remove the foundations of the 
old piers upon which the South-Western station stands, and 
this work was accomplished without the slightest interruption 
to the enormoas traffic conducted at the platforms of the South- 
Western Company. i 

A still more trying task had to be faced in order to provide 
a cross-over road by means of which the trains on the Water- 
loo and City Railway can be shunted from one set of rails to 
the other. The spaca acquired for the terminus did not 
permit of such a cross-over road being introduced without 
ntilising a considerable portion of the area under the London 
and South Western station, and the engineers found it neces- 
sary bodily to remove one of the immense piers on which that 
station resta, and in ite place to build a single arch of 40 feet 
span. This was an interesting and a bold piece of work, 
which attracted much attention among railway engineers. In 
the end it was most successfully accomplished, and the strength 
of the superstructure remains as as ever. 

At the City terminus, difficulties of another kind presented 
themselves. The crowded strect-crossing which- stands 
immediately in front of the Mansion House, the Bank of 
England, the Royal Exchange, Cheapside, and Queen 
Victoria Street, was honeycomb:d at no distance 
from the level by pipes of every description—water, gae, 
poeumatic, comp air, telegrapb, telephone, electric 
lighting—and enormous sewers. The construction of the 
Waterloo and City terminus was only part of a great scheme 
of Au bee which had to be undertaken at this point. 
It had been decided by the late Commissioners of Sewers to 
provide a subway connecting all the important points of the 
crossing, so that might be able to go from the 
Bank or the Royal at D to the Mansion House, Queen 
Victoria Street, or Cheapside, as also between other points, 
without incurring the risk of using the open crossing. To 
this subway it was decided that passengers to and from the 
Waterloo and City Railway should have acoess, and a similar 
facility was also offered to those who will use the Central 
con SANA 90 0 Parliament A algo 5 

us, three great schemes were simultan in progress 
below the street level at the Mansion House. The Waterloo 
and City Railway is the first to be completed, and although 
the subway has not yet reached the stage when it can 
thrown open to the public, travellers by the Waterloo and 
City line will have access thereto from two points at the City 
terminus—one in Walbrook, immediately in front of the 
private entrance to the Mansion House, the other at the 
junction of Cheapside and Queen Victoria Street, opposite 
the premises of Messrs. Mappin & Webb. From these two 
centres stone staircases descend to the railway platforms, and 
when the publio subway has been finished, a third means of 
approach will, by its means, be established. The Central 
London Railway Company has constructed a series of lifts 
at ita City terminus, and if similar acoommodation should 
be found in the case of the Waterloo and City 
Railway, it will hereafter be provided. 

Invitations addressed to British firms having failed to 
gecare tenders which could be executed within the time 
specified, the rolling stock required for the new Waterloo 
and City line has been supplied by the Jackson and Sharp 
Company, of Rochester, U.S. Four complete trains have 
been delivered, and two others will soon be forthcoming. 
After constraction, the stock was shipped in parts to 
Southampton, put together at the carriage and waggon works 
of the South. Western Railway Company at Eastleigh, and 
thenca conveyed over that company’s system to the Waterloo 
and City Railway, being transferred at Waterloo by a powerful 
lift which has been specially constructed for the purpose to 
connect the lines of the two companies. 

t 95 5 ina bein 5 pn wo f E 
wo mid-trai carriage being sup on two four- 
wheeled bogies. The front and rear cars are used as motor 
carriages, and contain two motors, the end of the motor car 
being fitted with all the necessary electrical mcg, 
which are, therefore, placed under the control of the driver. 
ating 1 is proved in each motor oar for 

ü passengers, in the mid-trailers, or ordinary carriages, 
for 56 passengers, so that the total seating accommodation is 
for 204 persons; but the interior space in each car is such 


that, if necessary, a much Jarger number can be admitted. 
The comfortable seating of the coaches is uniform, and is, 
for the sake of cleanliness, made without upholstery. Each 
train is fitted with Westinghouse continuous compressed air 
brakes, which can bs applied by either driver or guard to all 
the wheels of the train. The marimum speed attempted 
will be at the rate of 25 miles per hour, and the journey 
between Waterloo and the Mansion House will be accom- 
plished in 5 minutes, a 5 minutes’ service being maintained 
each way throughout the day. 

Electrical power is supplied from a large generating 
station which has been established at the Waterloo end of 
the line. In this station are erected five boilers, engines, 
and dynamos, each of about 800 horse-power. The line is 
laid on the central-condactor principle, the conductor being 
a heavy channel-shaped steel rail, receiving an electrical 
pressure of 500 volta. 

On Monday the journey to the City consumed 6 minutes 
9 seconds, and the return 5 minutes 45 seconds. There was 
a marked decrease in speed on the somewhat heavy gradienta, 
but no doubt this will be increased when the line is in com- 
plete working order. 

The following notes were prepared on the occasion of the 
visit of the Municipal Electrical Association to the Waterloo 
and City Railway :— 

The power house is entered from Aubyn Street, and con- 
tains, at present, five direct coupled Belliss-Siemens seta, 
although at the date of the visit only four were in place. 
The engines are three-crank vertical compounds of about 
800 H.P., and the dynamos are of the two-pole type for 
200 kw. (550 volts and 400 amperes) at 350 revolutions, 
Te sets are fitted with very massive fly-wheels, and altogether 
look very substantial and business-like. The switchboard is 
erected upon a low gallery on the long side of the engine 
room, facing the generators. The panels areof white marble, 
and a space of 6 feet is left behind. The voltmeters are of 
the Weston," and the ammeters of the Kelvin” type. 
The main switches are provided with carbon breaks, and are 
intended to be used also as automatic circuit breakers. The 
two falling levers are coupled by a cross handle, and are fixed 
at a convenient height to give the attendant a nasty knock 
in the face, if they happen to fly out when he is standing in 
front of them for any purpose. 

The boiler house lies between the engine room and the 
railway, and contains six boilers by Davey, Paxman & Co., 
Limited, fitted with Vicars’s mechanical stokers. At the 
present time the engines exhaust directly into the atmo- 


sphere, but it is ultimately intended to usé evaporative oon- 
densers. 


From the bookiug hall inclined ways lead down to the 
departure and arrival platforms. These are both situated 
within the tunnels, but the lines terminate in a yard about 
850 feet long, outside the station proper, where there are 
several sidings for shunting and storage purposes. On the 
right is a hydraulic lift, adjoining the power house, to b» 
used for the purpose of bodily lifting car bogies up to the 
repairing shop when necessary. In the yard were seen cars 
in various stages of completion, and an excellent opportunity 
for close inspection was given. 

The trains will be usually made up of four cars, a motor 
car at either end and two trailer cars in the middle. In any 
case & motor car at each end will be used, so that the train 
may be driven from either end, one car pulling and the other 

ushing. 

Series parallel controlling gear is fixed at the end of each 
motor car, and the driver will always ride at the front end 
of the train, the switches at the two ends being interlooked. 
Each motor car has two Siemens's motors on the leading 
bogie, with the armatures mounted directly upon the wheel 
axles. The use of four motors on the train enables addi- 
tional use to be made of the series-parallel system of control, 
as we can obtain—(a) all motors in series, (5) two in parallel 
in series with two in parallel, and (c) all motors in parallel, 
besides the intermediate resistance steps. The resistances 
are mounted in tubes for protection, and are fixed under the 
front platform of the car. Westinghouse air brakes are used, 
the compressed air being carried in cylinders filled every few 
journeys. 

The cars have only one compartment each, and access is 
obtained either from the end platform or by a side door 
opening on to the station platforms. Each will hold 
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about 50 passengers, so that the complete train will carry 
about 200. All the rolling stock is of American manu- 
facture. 

The distance from Waterloo to the City terminus is about 
14 miles, and there are two distinct tunnels the whole of the 
way. These measure 12 feet in diameter on the straight, 
and 12 feet 9 inches on the curves, but below Queen Victoria 
Street the two tunnels run into one 23 feet in diameter, just 
before the City station. The line has been constructed 
throughout on the Greathead system, a shaft having been 
made on each side of the Thames, and all the excavated soil 
taken away in barges. The line is laid to a gauge of 4 feet 
8 inches, and is similar to an ordinary railway line. 
Between the metals a third rail of broad flat steel is carried 
upon porcelain insulators, and the joints of both metals and 
the third rail are heavily bonded with copper bonds. The 
third rail conveys current to the cars through the medium of 
a cast-iron shoe sliding upon it, the whole arrangement being 
similar to that adopted on the Liverpool overhead railway. 

The feeders consist of insulated cables carried along the 
side of the tunnele, with disconnecting boxes at intervals. 
The lighting and signalling wires are carried in the same 
manner. Close to the rails, and connected to them at inter- 
vals, 18 an auxiliary uninsulated return. 

It is proposed to start with a five minutes’ service, and the 
single journey can be done in about four minutes. 

The various points of interest were carefully explained by 
the gentlemen who guided the parties, and they had a busy 
time in answering all the questions which were put to them. 
A visit a little later on, when the whole plant is working, 
would doubtless be more interesting from some points of 
view, but it would hardly be possible to make such a close 
inspection of the tunnels, the track, and the oars with traffic 
in full swing. 


TECHNICAL EDUCATION IN GREAT 
BRITAIN AND ON THE CONTINENT. 


Sır W. H. BAILEY has communicated some of his researches 
into the mine of history to Cassier’s Magazine. They refer 
to technical education. He finds that 75 years prior to 
good Queen Bess, Caxton set up the first printing press in 
England. | 
About the same time before Queen Victoria, the steam 
engine was invented or improved into a practical and com- 
mercial success by James Watt. He might have added that 
about the eame time previous to zod Queen Anne, the 
invention of logarithms was made by John Napier. 
Most of the inventions of the reign of the first of 
our three queens were, however, by foreigners, and made 
abroad. Such were Galileo's pendulum and telescope; but 
of modern invention and discovery, the names of Newton, 
Watt, Joule, Kay, Crompton, Roberts, and a host of others, 
claim for England the first place as the mother of what 
we may term master inventions. Technical education 
as such, is not an English product. England appears to 
own her success in manufactures to the steam engine, 
cheap fuel, and the energy and shrewd sense of her people, 
for Sir William finds that we imported Dutchmen to teach 
us to make pumps and to bleach cloth. To-day, however, 
successful inventors must be scholars and educated men. 
9185 have been and are Joule, Bessemer, and Lowthian 

But we must not slacken in the race. For a century at 
least we have taught the world, and now they are themselves 
improving on many of our methods, we, too, must keep 
abreast and carry into mechanical pursuits the factory sys- 
tem which has been at the bottom of our success in textile 
industries. . | 

At a recent meeting in connection with the Technical 
School at Coventry, Prof. Ayrton made some excellent 
remarks on education. Referring to Charlotte Bronte’s 
“ Shirley,” he drew a parallel between the attitude of the 
people to machinery in the beginning of the century and 
to-day. As we have said in these columns, there was some 
excuse for those who had no knowledge of machinery to 
wreck what to them was an all-productive demon force. But 
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to-day there is history to tell us what machinery has done, 
and there is no excuse for the machine wreckers of to-day, 
who, if they do not practice violence with a sledge hammer, 
effect the same end by more cunning means. Neither is 
there any excuse for the dealing with work like the few 
biscuits of a shipwrecked crew, which must be parcelled 
round. Work i87 is more like the scriptural cruse of oil 
and barrel of meal—it is inexhaustible. 

Coventry itself stands to-day as an example of the foresight 
of James Starley, who saw good in the French machine of 
1867, the old wooden boneshaker. Coventry adopted the 
cycle, and has made a fortune from it. Yet there was no 
demand for cycles, and no one had money to buy them. 
Now everyone seems able to disport on the wheel, and no 
one is the poorer. Nor is anyone worse off by the electric 
light—not even gas shareholders. Prof. Ayrton would 
like to have people educated in advance of the state of 
industry, if possible, educated to be able to act as James 
Starley acted, or, we might add, as Stephenson acted, in his 
belief in the locomotive.  Stephenson's belief was better 
than his constructive ability, but his Rocket had the beauty 
of simplicity, and did not fail to fill the clauses in the prize 
at Rainhill, whereas better or more scientific engines failed. 
But it was Stephenson’s mechanical perception that urged 
him forward. Similarly, the English invention of watch- 
making machinery was taken up first by Americans, who 
made fortunes out of machine-made watches, which ruined 
the Coventry trade, until revived by Rotherham, of Coventry, 
in face of his workpeople’s opposition. 

To-day, Rotherham’s watches give points to the Americans. 
Prof. Ayrton had something to say on the overhead railways 
of America and London's underground. While the over- 
head and airy line has adopted electricity, the underground 
line sticks to sulphurous fuel, as though there were no such 
thing as electric traction. 

The whole system underground really needs a change. 
The oars are too heavy, and would waste a deal of power 
if drawn electrically. Similarly we lag behiud with our 
antiquated horse traction in tramways. Generally Prof. 
Ayrton held that what benefited the country at large 
would ultimately benefit each individual, and he referred to 
the use of 50,000 H.P. on the Boston, U.S., tramways, to 
show how much more employment there must be given, even 
if a few horse dealers be for a time inconvenienced. 


DECISION ON DYNAMO REGULATION.* 


VICTORY FOR SIEMENS-HALSKE COMPANY. 


AN important decision has been given by the United States 
Circuit Court, of the northern district of New York, in the 
action brought by the Edison Electric Light Company 
against the E. G. Bernard Company and others. Basing its 
action on the Edison patent, of September 19th, 1882, the 
General Electric Company maintained that the claims 
covered the regulation of dynamos by rag ane windings. 
The suit was defended by the Siemens & Halske Company, 
whose many valuable patents would have been put in jeopardy 
by an adverse decision. The defence was based on the Brush 
patent for an improvement in dynamo-electric machines, 
granted July 22nd, 1879. The soit has been a very long 
and expensive one, having been commenced December 23rd, 
1893, argued February 9th, 1898, and finally submitted to 
this Court March 9th, 1898. 

The decision of the court in part was ;—. 

* Although this record has been expanded beyond reason 
and ent, it will be noted that the real issue is one of 
the simplest that can arise in a patent cause, viz., whether 
tent is invalidated by a single prior patent. 

“The best evidence of what the patent covers is the 

tent itself. It states that it is for ‘a new and useful 
improvement in regulating the generative capacity of 
dynamo-electric machines. The claims are for the dynamo 
in combination with translating devices in multiple arc ; but 
as this arrangement of translators has been well known since 
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1875, invention cannot be predicated of this element of the 
combination ; indeed, there is no pretence that it canbe. If 
invention can be found at all it must, therefore, be in the 


dynamo. 

“The combination of the first claim contains the following 
elements :— 
I. A dynamo. 2. Translating devices arranged in mul- 
tiple arc. 3. Field circuit of constant resistance for 
primarily energising the field magnet. 4. Another field 
circuit whose resistance is varied by the addition and 
removal of translating devices. 

“The elements of the other claims are substantially similar, 
and in view of the conclusion reached, it is unnecessary to 


consider them in detail. Claim 3 differs from the other two, 


in that the shunt circuit must be supplied from the main 
conductors. 

“It will be seen that the first claim is not for a dynamo 
of the Edison type, or for the system of electric lighting 
adopted by him, but, on the contrary, that it is broad enough 
lo cover, and does cover, any dynamo having the described 

ics in combination with any translators in 
multiple arc. 

"The Brush patent relied upon by the defendants was 
= for 17 months before, and was granted one month 
I the earliest date fixed for the alleged Edison inven- 


“The Brush patent is for an improvement in dynamo- 
electric machines, and has for its object the maintenance in 
sach machines of a magnetic field while the machine is 
running, whether the external circuit is closed or open. 

“Without analysing the patent in detail, suffice it to say 
that the description is specific, carefully drawn and clearly 
illustrated by diagrams. The dynamo of the patent is a 
eompound-wound dynamo having a shunt and series coil, 
the former of high resistance and the latter of low resistance. 
In some of the figures the series coil is wound over the shunt 
coil; in others the shunt is wound over the series, and in 
another figure the two cells are wound on opposite ends of 
the same core. The dynamo is designed to generate and 
maintain a sufficiently constant electromotive force and pro- 
duce an amount of current always corresponding to the 
amount needed by the devices in the working circuit. Mr. 
Brush shows his machine in combination with electro-plating 
in multiple arc, and Mr. Edison shows his in combination 
with electric lighting in multiple arc. This is the principal 
distinction between the two. If the one multiple arc circuit 
be the equivalent of the other, then it cannot be denied that 
every element of the patent in suit is found singly and in 
—— congeries in the Brush patent, and that they are 
described there so as to be more readily understood, at least 
to the uneducated lay mind, than in the Edison patent. 

“Not only is this clear from the Brush patent, but the 
proof shows that a number of machines were built pursuant 
to its directions, and were commercially used more than two 
years prior to the date of the application for the Edison 

t. These machines exist at the present day, and what 

uite remarkable and almost unique in patent litigation 

is the fact that, in an art which has progressed with giant 

strides, machines made nearly 20 years ago are not only 

"qd but practically as successful as when first built. 

of these working dynamos have been introduced in 

evidence, one by the c bei and one by the defendants, 
Esch is capable of doing the same work now as in 1880. 

“The complainant’s e if sustained, would lead 
to the conclusion that Mr. Brush, after having obtained his 
patent in which the dynamo is described as suitable for an 

plating circuit, could have attached the same dynamo 
to a well-known lamp circuit and have obtained another 
patent for that, and so on, as often as he changed the 
character of the translators. 

“Even though this work required enlargement, adjust- 
ment, and some change in the winding, it would still be a 
question of degree within the realm of the skilled mechanic. 

^ To restrict the Brush | ir to electro-plating would be 
as unfair as to restrict Edison's to electric lighting. The 
one illastrates his dynamo in connection with the first-named 
—— devices, and the other with the second-named 

vices 


“But even were there more doubt as to the correctness of 
the conclusion reached, the court should still hesitate to 
enforce a patent in the sixteenth year of its age, and thus lay 


the entire art under tribute, when the public has had a right 
to assume that such a system as the defendants are using 
would not be molested. 

“The Bill is dismissed." 


A POWERFUL ELECTRO-MAGNET.* 


WE are now able to give the exact figures of the construc- 
tion of the electro-magnet designed by M. Pierre Weiss, and 
described in our number of June 17th last. It is of con- 
siderable interest, as giving very intense! fields with very 
moderate dimensions. l PON 

Fig. 1 shows its arrangement and proportions. The large 
bobbin carries [2,200 [turns'"of zwire, and each{ of the small 
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bobbins 600 turns. The wire is of 2 mm. diameter, and 
carries a current of 9 amperes for two hours consecutively, 
or 14 am for 10 minutes, without excessive heating. 

In addition to these, two bobbins (see fig. 3), each carry- 
ing 200 turns, can be placed on the pole pieces close to the 
gap, giving in all a possible magnetising force of 63,000 
turns. The largest amount used is said to be 50,000 turns. 
The resistance of the circuit is 9 ohms. 

Several sets of pole pieces are used, and are shown in 
fig. 2. Pole pieces, a, give a large uniform field of about 
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2,000 units; pole pieces, b, a smaller, but still fairly uniform, 
field, of about 20,000 units; while c and d are used for small 
and very intense fields up to 30,000 units. 

A good deal of M. Sagnac's paper was occupied with a 
discussion of the correct angle to given to conical pole 
pieces, following the lines of Ewing's reasoning, and an angle 
of 120? is selected as a mean value. For this we may refer 
our readers to the original paper. 


THE RELATION OF CHEMISTRY TO ELEC- 
TRICAL ENGINEERING. 


A PREDICTION as to the future possibilities of electricity 
would bardly be complete without a mention of its applica- 


* See page 835 of our issue of June 17th, 1898. 
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tion to chemistry, and the probabilities are that develop- 
ments in the near future show even more clearly than 
at present the close relationship between chemistry and 
electrivitv. 

The science of electro-chemistry is one of great import- 
ance to the electrical engineer from two opposite pointe of 
view. The promise has been made that discoveries in this 
science will furnish the means of transforming chemical 
into electrical energy whereby energy in a useful form ma 
be obtained direct from coal; and if this promise is fulfilled, 
even to the extent of economically transforming 10 per cent. 
of the energy of carbon directly into electrical energy, the 
influence on the present methods of power generation can 
hardly be estimated. On the other hand, the transforma- 
tion of electrical into chemical energy offers the electrical 
engineer an advantageous method of disposing of energy in 
the manufacture of useful chemical products. The former 
proe s one almost entirely of the future, while the 
atter is already one of industrial importance at the present 
time. 

In the whole engineering field there is probably no section 
about which less is generally known, and in which the refine- 
ments of the best engineering practice have been less applied 
than in electro-chemistry. From its great importance and 
the wonderful possibilities presented by it, such a condition 
of affairs may seem surprising, but it may possibly be attri- 
buted to the fact that all who have been actively engaged in 
this line of work very jealously keep their processes secret 
and what has actually been accomplished in this field, and 
the knowledge of methods used is by no means common 
property. Some of the leading manufacturers using electro- 
metallurgical and electro-chemical processes, frankly admit 
that it is not their policy to take into their employ ambitious 
young men of technical training to learn the ess unless 
they are financially interested, and that it is to their 
interest to keep the details of their business in as few hands 
as possible. 

Although there is apparently a considerable amount of 
electro-chemical literature, a large of it is unreliable 
and misleading fror the fact that it is largely derived from 
patent specifications, in which any number of claims are 
made, but no reasons are given as to why these claims cannot 
be realised in tice, and there is & remarkable dearth of 
porum data derived from practical working on en industrial 

e 


The advantages to be derived from  electro-chemical 
industries are manifest to both the chemist and the electrical 
engineer, for to the former it means a new and cheaper 
method of manufacture and the possibility of obtaining sub- 
stances which could be obtained in no other way; while to 
the latter it offers a possible means of solving some of his 
hardest problems, such as the utilisation of water-power 
without long-distance transmission, and the raising of the 
central station load factor to a value which will enable the 
equipment to be utilised to its full extent. That some 
progress in this direction is being made is shown by the fact 
that over one-half of the power contracted for at Niagara 
Falls is to be used in electro-chemical processes. 

The consumption of energy for electro-chemical or electro- 
metallurgical processes seems to offer an ideal solution for the 
second problem. This is especially true if the operation is 
one that can be started and stopped at any time, and in which 
the amount of power may be varied at will. With such a 
condition of affairs we should have a load greatly superior to 
any day load at present in that it would be absolutely etzady 
and would not overlap the lighting load. Although such a 
load could be obtained by an efficient method of power 
storage, all methods which have been proposed for this 
purpose involve a large perc:ntage of loss in the trans- 
formation of energy, as well as an expensive equip- 
ment, which greatly increases those important items on 
the books of central stations, namely, “interest” and 
* depreciation." If the surplus energy could be utilised in 
producing some marketable product, the interest and depre- 
ciation upon the extra investment would represent a portion 
of the cost, of the article produced, and would not enter as an 
item of expense into the operation of the power station. 

From the chemical engineer’s standpoint, the question is: 
Where can power be obtained in sufficient quantity and at a 
low price? He might obtain it from the central station, 
paying for it at the usual lighting rates. A greatly reduced 


rate could be obtained from the same station, however, if the 
power is to be used only during certain portions of the day ; 
that is, when there is slight demand for lighting current. In 

order, however, to avail himself of this rate, the cost of the 
electrolytic equipment for utilising the current must be low 
enough so that the interest and fixed charges upon the 


capital invested in apparatus shall not be great enough jj 


while the apparatus is not in use, to offset the saving made 
by the reduced rate for power. If ] and continual 
amounts of power are required, an efficient steam pas 
might furnish the energy at a small cost per H.P.-hour. 
The utilisation of water-power seems to be the ideal source 
of supply for electro-chemical work; but here, again, a limit 
is placed, from the fact that if the power is at a considerable 
distance from industrial centres, the transportation rates on 
the raw material and the finished products will generally 
overbalance the saving made in the cost of power, and as a 
result, electrolytic industries deriving power from steam 
lants are successfully competing with water-driven instal- 
ations. | 
Among other sources of chea 
into competition may be included power plants located near 
coal fields, where fuel obtained at the actual cost of mining 
could be used ; also power plants deriving their energy from 
the waste gases of blast furnaces and coke ovens, which 
energy is far more than sufficient to supply the power now 
utilised in such works, The principal problem for the 
chemist, then, is not bow to obtain a cheap source of energy, 
but to develop and perfect the electrolytic apparatus, £o thet 
the energy may be utilised. 
by Mr. 
ii, No. 2, 


There is a very substantial paper on this subj 
C. F. Burgess in the Wisconsin Engineer, Vol. 

184—142, which is well worth careful perusal by those 
of our readers who are responding to the growing intereet 
in electro-ohemical work. Mr. Burgess not only indicates 
the directions in which new enterprises may possibly sucoeed, 
but, which is equally valuable, points out the roads along 
which those who travel will encounter failure. 

The paper contains a scholarly classification of the chemical 
changes which can be effected by an electrio current, and 
explains the properties by virtue of which these changes are 
brought about, and then comes illustrations from processes 
which are actually being commercially exploited at the pre- 
sent time. Papers such as his are most acceptable at the 
present time, when some of the best men amongst us, not to 
mention some of the most substantial capitalists, are being 
attracted to the problems of industrial electro-chemistry. 


GENERAL POWER DISTRIBUTING 
COMPANY’S BILL. 


A CONTEMPORARY, referring to the recent correspondence 
which has appeared in the publio press with regard to the 
above Bill, makes the following note :— 

But in the particular instance selected by Mr. Hammond, with a 
view to illustrate his argument, he has entirely ignored the fact that 


the company about to commence supply is to be bound down not to 
compete with the local authorities. 


We can imagine the amusement which this paragraph 
must have afforded to the promoters of the Bill, whose chief 
aim is to secure the right of competition in the large cities 
and towns embraced in their area. 

The fight which Mr. Robert Hammond is waging on 
behalf of the city of Sheffield, Dr. Hopkinson on behalf of 
the city of Nottingham, and Prof. Kennedy on behalf of the 
town of Rotherham, is to prohibit the company from intro- 
ducing a competitive supply, and the naive note of our com- 
temporary quoted above must have afforded equal amusement 
to these gentlemen as to the promoters of the Bill, for the 
one object for which they are striving is treated by our con- 


temporary as one that has already been achieved. 


hose who followed the proceedings of Lord Northbrook’, 
Committee until it finally disposed of this Bill are of 
course, aware that the calm ipse dizit of our contemporary ia 
based upon an absolute misapprehension. It is, of course, 
always dangerous to rely upon second-hand information, am dà 
doubly so in a case where the slightest ambiguity in the 


, at r 


energy which may enter b 


| 
i 
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report may lead to a total misconception. Possibly some 
œ oar readers may also have been misled as to the actual 
dition of this most important Bill, and we therefore think 
posed oake cioar Die preponi position. 

A presented to the House of Lords Committee, it was 
very farsweepiag in its scope, the area of supply set out in 
t» fim ule being described as follows ;:—  - 


map of England at a radius of 26 miles 


corner sh church óf Warsop, in 
wu mid county of Nottingham, and all cities, county, and other 
eg E ET 
atm Wi county an 
cates before mentioned. E a . z 
It will be seen that there was not excluded the area of a 
are loca] authority, but between the drafting of the Bill 
vd its consideration before committee, two local authorities 
inioded in the area had apparently come to terms with the 
company and obtained exemption from the operations of the 
3ill, those two local authorities being the towns of Derby ard 
ibe iind apa iar - Es land > ether. M | 
Daring the progress of the Bill in Committee, the prc- 
baten of the oompany offered a clause providing for the 
ition of those local authorities who 


tx by the g | 

heresy that when Eke geome ble of the Bill was declared 
to be proved, the 
left the room in 
ypaition in the other House. In their absence, on a 
rabsequent day, the clauses of the Bill were duly considered, 
vith the result. that Clause 87a was introduced and accepted 
the Committee in the following form :— 


The following provisions shall apply, except so far as may be 

5 the 850 885 and the corporation of 

be supplying eleotric energy under an order 

Ad empo such corporation to supply electric energy, or 
com 


J 


« 
ihal have such order or Act:— l 

L The company ghall, six calendar months before commencing to 
Uribe — energy within any such borough, give notice in 
wnting of their desire so to do to the 


Act witbin the said 


2 Ia the event of the corporation 
totica, or, having given the same, failing to enter into such under- 
Wing to take a supply in bulk, the companys powers to supply 
within such borough | be unaffected by the provisions of 


to give such counter 


dud pond yd 2 Fr gris he paid poron 

any subsequen ree years, the cor- 

dall give notice of E 

apply in bulk, the company shall continue to give such supply at a 

and minimum amount to be agreed between the jes, or, 

iing $, to ke peas 5 5 

provided, and thereupon provisions section 

E adis males default in lyi i 

company ng energy in 

WU DE Ee 

abali to on, ina n e or. 

to sepply by this Aot provided in tho case of any owner or 

cconpier, all expenses, costs, charges, and expenses which 

the corporation may be under liability to pay or shall have paid in 

failore of supply or prese which liability shall have 
reason ult 


of the 
ties | Any RIDE ee 
marginal note whereof is Penalty for 


fiare to supply.” 

Provided Wal in any event the company shall be at liberty to 
Mpoyioany person within such area, for trade purposes, who is 
Vulng to undertake to receive a supply of not less 10,000 Board 
d Trade units per annum. 

Unless the above clause be modified in the House of Oom- 
tons it will bs noted that :— "uU 

() The company will have power to compete with the 
keal sathorities in the case of consumers taking 10,000 
board of Trade units per annum and upwards, 


(b) They will only withhold competition in the case of 
consumers taking lees than 10,000 unite per annum on the 
local authority agreeing to take electricity in bulk. — | 

Manifestly if the: House of Commons oonfirms the action 
of the House of Lords, and shows iteelf prepared to grant 
powers of supply over areas of 2,000 square miles to an 
company whoee enterprise leads it to be first in the field, 
there will be, in the coming session, a shoal of such ap- 

lications embracing probably the whole of the United 

ingdom in their operations, and thereby reducing the 
valne of the 200 provisional orders at present held by local 
authorities. 
- Though only some half-a-dozen local authorities, holding 
provisional orders, are directly affected by the present Bill, 
the whole of the local authorities throughout England are 
jointly interested with them in defeating the Bill. We 
understand that the Municipal Corporations Association is 
ealling upon all its members to use their best endeavours 
to defeat the Bill in the House of Commons, or at all 
events to endeavour to get introduced in the Bill the 
clause which our contemporary deems to be already there. 


CORRESPONDENCE. 


Helios v. Braulik. 


An inaccuracy has occurred in your report of my evidence 
in the above case. I did not state that the Crompton lamp 
had no reflector when received by me, but quite the reverse. 
It bad the same reflector then as it possessed when produced 
in Court, but the bridge piece had inadvertently been turned 
upside down. | 

I stated that the insulator in the bridge piece which was 
there originally was now missing, but that no globe had been 
sent with the lamp some 14 or 15 years ago. Your report 
would imply that a reflector had subsequently been fixed. 


J. Hayton Greenhill. 
Belfast, July 11th, 1898. „ d 


Are Lighting. 


Our attention has been called to the advertisement of 
Mesers. Johnson & Phillips on the front page of your issue 
of July 8th with reference to the lighting of Portsmouth. 
This advertisement is calculated to produce the impression 
that Messrs. Jobnson & Phillips are still in a position to 
supply lamps similar to those supplied: by them for the 
lighting of Portsmouth, whereas the facta are, that these 
are Brockie-Pell lamps under license from Messrs. Brockie 
and Pell. ' l i 

Messrs. Johnson & Phillips have no longer any license to 
manufacture or sell these lamps, which can now only be 
obtained from this company. . | 
E. shall be obliged by your inserting this in your next 

ue. : 

Brockie-Pell Arc Lamp, Limited. 
WiLLIM Snnntrron, Managing Director. 


The Meeting of Messrs. Thomas Parker, Limited. i 


I notice that in your report of the annual meeting of 
Messrs. Thomas Parker, Limited, Wolverhampton, that took 
lace last Tuesday, appearing in your paper of the 8th inst., 
| wish to correct a statement that was reported I had made. 
I inquired what they allowed for depreciation of machinery, 
and was reported as having said “that it was old machinery, 
it was only worth scrap iron.” This is an entirely inoorrect 
interpretation, and what I did gay, was “that if the 
machinery was rot always kept up with renewals, and also 
not up to date, then it could be regarded as * old machinery, 
and only worth scrap iron.“ The cost of repairs, renewa 
and keeping machinery in first-class order is generally large, 
and that was the reason that I inquired what they allowed 
for depreciation for the same, . 
Thomas Smith Heaton. 
D 
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Re Worcester Waterworks Alternating Motors. 


We notice in the paper which appears in your issue of 
8th inst., on The Practical Use of Single-phase Alternating 
Motore," by Mr. E. E. Hoadley, a statement that the two 
30-H.P. motors in use at the Worcester waterworks were 
made by the Oerlikon Co., Zurich. As our senior was 
responsible to the contractors who erected these motors, the 
Brush Electrical Engineering Co., Limited, we are able to 
inform you that they were manufactured by Messrs. Brown, 
Boveri & Co., of Baden. 

As we are acting as agents for Messrs. Thomas Richard- 
son & Sons, of Hartlepool, who hold the concession for the 
manufacture of Brown-Boveri plant in this country, we 
write to ask you to kindly make the above correction. 

We take note of Mr. Hoadley’s remarks aa to their high 
efficiency, which fully confirm the tests which our senior him- 
self made at the time these motors were put into use several 
years ago, and we venture to think that his (Mr. Hoadley’s) 
statement which reads as follows: —“ The motors are started 
up by the stoker or labourer on duty at the waterworks, and 
once started need no attendance, skilled or otherwise, for as 
soon as they are started the door of the motor house is locked 
and the stoker goes back to his fires,” is a highly satisfactory 
testimonial to the practical working of the Brown-Boveri 
alternating motors. 

Geipel & Lange. 


A Correction. 


I am informed that at the end of your description of the 
Wakefield Electricity Works you say that before I took up 
my position at Wakefield I was * at the works of the York- 
shire House-to-House Company," by which it may be in- 
ferred that I was in the employ of that company. This is an 
error, my only connection with that company was in the 
pene of superintending engineer, represepting Mr. Robert 

ammond, for a period of about two months during the 
erection of one of the new plants. 

J. K. Brydges, 
City Electrical Engineer, Wakefield. 


An Electrical Gear for Motor Cars. 


I have read with much interest the short article in your 
issue of June 24th last, on “An Electrical Gear for Motor 
Cars,” proposed by Mr. William Morrison, “the Chicago 
inventor.” | 

It may be of interest to record the fact that the same idea 
occurred to Mr. John Fielding, M. I. C. E. (of Messrs. Fieldin 
and Platt, Limited), about a year ago, and he obtaine 
provisional protection for it. 

In August, 1897, we jointly made & number of experi- 
ments to put such an arrangement to the test. 

A small oil engine was belted to the pulley of a half H.P. 
dynamo, and drove the armature at constant speed. 

- The fields (which were of the Manchester type and readily 
balanced) were supported on bearings at the outer end of 
each armature bearing, and wete free to revolve therein. 

T wo insulated brass rings revolved with the field magnets, 
and to these the dynamo was series connected, a variable 
resistance being: used to close the cirouit between two 
Stationary brushes which made contact, one with each ring. 

A pulley fixed outside the field magnete, and to which a 
brake could be applied, completed the arrangement. 

To obtain the rated power from the motor it was n 
to provide at least double the ordinary speed on the armature 
driven by the engine, so that the ei speed between the 
armature and fields had the normal difference when the latter 
were revolving. 

‘For instance, if the motor gave 4 B.H.P. at 1,000 revolu- 
tions per minute when supplied with current under ordinary 
conditions, then the armature had to be driven at approxi- 
mately 2,000 revolutions in order to obtain 4 B.H.P. from 
the revolving fielde. 

It is evident the usual pee reducing gear between the 
motor and the driving-wheel of a vehicle would be required, 
because in order to obtain direct coupling to the driving 
axle, a large torque would be needed to start the vehicle from 
a state of rest, and necessitating a slow speed dynamo of 
Buch size and weight as to be prohibitive. 
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As regards reversing, it would be possible to reverse thi 
motor by having an open and crossed belt from the ud 
but a mechanical gear between the motor and driving 
wheels, as you suggest, seems the more practicable method“ 
Whether this system of transmission can bs proved 
$ as 1 in practice as it at first appears, has yet t 
proved. | : 
Query—What would be the efficiency of the combina 
tion under the most favourable conditions ? s 


W. A. Walton, 4. I. E. E. 


J 
| 


1 


ELECTRIC LIGHTING PROVISIONAL | 
ORDERS. ; 
1 


Tun Parliamentary Committee on Private Bills, presided over by 8t 
A. F. Godson, had before them on Tuesday last applications for pre 
visional electric lighting orders from the parishes of Bt. Marylebon’ 
and Bermondsey. The Bermondsey order was considered first, th 
Counsel appearing for the Vestry being Mr. Littler, Q.C., and Mi 
Gerald Fitzgerald; the opposing company—the London Electri 
Supply itl ara SUE represented by Mr. Pember, C. O., an 
FFF aia 
; LER, in i case for the ’ e ier 
ion vet ona foe the confirmation of an order ias fs tbe Board c 
Trade to enable them to supply electric energy for lighting and othe 
purposes in Bermondsey. There was already a company in the parist- 
the London Electric Supply Corporation, which professed to supp! 
electrical power, but although they had had the power since 1889, u 
to the present moment they had only supplied a very small pas 
indeed of their compulsory area. They had laid trunk mains throug 
the parish, one in 1883 and one in 1897, but they were a compan 
which supplied a considerable number of other places beside 
Bermondsey. They had laid out some £5,000, but by reas 
of their non-supply over their compulsory area 705 ba 
rendered themselves liable to penalties amounting to £50,000 for n 
doing their duty. The company was now in the hands of a receive: 
The Vestry applied to them on various oocasions for light, an 
the Conservative Olub and various other institutions in the paris 
had asked for the light, but they had never been able to get it. T: 
consequence was, that the Vestry felt themselves compelled to c 
something in the matter themselves. The supply of the compan 
was not a satisfactory one where it was given, for it was o 
the alternating system, instead of the continuous system. The 
application was on exactly the same lines as that of t! 
Newington Vestry, whose provisional order had been confirmed | 
Parliament. He would remind the Committee that the whole of t. 
matter of the Bermondsey application was discussed in the House 
Commons on the second ng of the Bill, and it was worthy 
notice that there was not a aingle opposing voice raised in the pari 
inst the Vestry incurring the proposed ture. The ar 
of Bermondsey was 627 acres, and the gross rateable value w 
£427,000. Newington, which had already obtained an order, hac 
rateable m of 1 ed pis in the 2 d. 185 
other London parishes nding increasing c getti 
rid of their refuse and waste and general filth. What th 
proposed to do was to utilise this refuse in providing the heat whi 
would be required for the purposes of their electric light, and t 
consequence would be an enormous saving to the parish in that c 
item. They also proposed to light tbe public lampe at the v: 
lowest price. They reckoned they would be able to do it about 
per Beard of Trade unit, whereas the cheapest they could get the lij 
from the company was 3d. per unit. Inaddition, they would bea 
to supply private consumers as low, if not lower than the comp: 
were doing. 
Evidence was then called in support of the application. 
Mr. J. E. WALLER, consulting engineer, replying to Mr. Frrzarna 
said the Newington order was the only case in which the local aut 
rities had been given powers inst an exi company. ^ 


Gloucester. 


had accrued 
the public from local authorities undertaking the sup 
In the case of St. Pancras the electricity only cost the Ve 
276d. per Board of Trade unit, and they sold it at 65: 
The Metropolitan Electric Supply Oorporation worked at an exp: 
of 413d. per unit, and their average charge was 6'35d. He 
decidedly in favour of municipalities supplying electric powci 
against private companies. | 

Oross-examined by Mr. PRuBRokE SrEPHENS: He estimated 
cost of the generating station at £15,635, and the dust destru 
would cost another £10,000, exclusive of land. 

Dr. Hyves MansrizLD Ropmson, vestry clerk and solicito: 
the Shoreditch Vestry, gave evidence as to the advantages w 
that parish had derived from the supply of electricity. He st 
that up to June 24th of this year, which was the first complete 
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bad supplied the light, they had made a gross profit of 
D atl dedootiag the interest on loans, and the provisien for the 
gating fend, the net profit had amounted to £2,303. They had 


£3,048. 
MrT. Cox, chairman of the Electrie Lighting Committee of the 
Rermoodeey Vestry, Mr. E. Govan Oranxm, assistant clerk to the 
H Donau, clerk to the Kensington Vestry, 
in favour of the application, after which the 
Committee adjourned until the following morning. 


BED PROVISIONAL ORDER. 


The House of Commons Committee sat again on Wednesday to con- 
ider the & ion of the Bermondsey Vestry for an electric lighting 


Mr. Rossar Srswakt Bam, managing director of the London 
i Oorporation, continued his evidence against the 
The Electric Supply Corporation had been in existence 
for 10 years, and had spent £1,000,00U in capital, and were about to 
ine a further £100,000 4 per cent. debenture stock, the whole of which 
for. He grin pus it impossible for the Vestry to 
ty for public lig ting at anything like 2d. a unit, or 
double that, As private lig , it was entirely opposed to 
Berumndaey. His experience was that 12 unite per 

ish like . His ex was that 12 units per 
peior that would ba consumed, and that was for 


7 
! 
E 


g on the money which 
borrow to erect the generating 

the revenue they would derive, without 
for the cost of production. He was confident that 
Lt n eg by the Bermondsey Vestry would result in a loss 


Mr. LrrrLEB, Wrruras said the reason 


competition to them. It was true there was no demand at present in 
the parish, bat the com were looking to the demand to b 
They did not consider it was fair competition on the part of the 


Can you name any one ompa with a higher cost of production 
thea yours ?—B8o far as the published statements of the Metropolitan 


m mete than ours. 

Ccatinuing, Wrrnnss said that the accounts of the Shoreditch Vestry 
thowed a loss on the electric lighting. He impugned the accuracy of 
the figures to the extent that £2 9s. 9d. represented the total cost of 
tte distribation of electricity in Shoreditch for one year. 

Are you ot are you not to pledge yourself to the Oommittee 
to extend your mains ?—We shall extend our mains where there is a 


Mr. rm: That means you won't. | 
Beezanined by Mr. Grune, WrrNESS said there had not been 
single demand made by a tradesman of Berm which the 


y 
Lenz characterised the position taken up by the company 
S for it was 5 to the provisions of the 
mmittee was whether it was a 


that was what the Vestry intended to 

arrange for. The parish and the 
authorities were unanimous in going on with the matter in the 
and there was no reason why the order should 


ot the parish, 
he mined. 

decision was until after the hearing of the applica- 
tion for confirmation f the Marylebone order. j "n 


8 ManrLEBONS Provisional ORDEB. 
heme, mittee o proceeded to consider the application of the - 
Won. ~I tor confirmation of a provisional lighting order. Mr. 

J taylor, O. O.; Mr. Freeman, Q.O.; and Mr. 
the Vestry : and 


: TAYLOR said the 

the object of the Bill was to confirm 
Eri Tact to coy dec aen le db utt 
tad supply energy area, 
^ Proposed to be given was the low pressure con- 


rateable The area 
— — Qoo. 
J in existence suppl electricity f 
staly of electric ligh ane hed their abt lait in a 


system of supply in the 

ä &nd (3) if it is right that there had be an 
honid de dpf in he haud of someone, is it right that that bod 
from the eme en Authority. Competition been recognised 
Bee that vie hp eri of Trade, . 
should were two compe companies in an area 
have different systems. 1 


petition, and one petition in favour of allowing 


than that of Marylebone there was competition, and M another com- 
y went to Parliament to obtain an order to com in the district 
bere was no doubt that the application would be granted. That 
session two applications had been made to the Vestry to allow com- 
& company to com- 
pete had been signed by 2,000 ratepayers. There was no distinction 
to be drawn between another company or the local authority coming 
in to compete. It was with a knowledge of this that the 
company embarked its capital in the Marylebone underteking. The 
Vestry never intended to part with the right, to let another company 
in, or debar themselves from coming in, and that was perfectly well 
understood by the company. The Metropolitan Company supplied 
Marylebone, and had two generating stations in the parish, but under 
& Bill which had passed through another House, the company 
would have pcwer to go to Willesden to make a central generating 
station. It was admitted that that was partly to supply the 
deficiencies which at present existed in lebone. But that 
station at Willesden was not to supply Marylebone alone 
and they had to consider what was going to happen when the time 
for purchase came. The local authority would certainly be unable to 
purchase the generating station at Willesden, and in other words, 
what it came to was that purchase would become a dead letter. If 
another company was allowed to come in, the difficulties would be 
increased. He contended that the mere fact that the company did 
not like opposition was no ground of objection. But companies did 
not mind meeting with what was called rate-aided competition, and 
the Metropolitan Company itself had given notice to apply for a pro- 
visional order for Shoreditch. 
Mr. T. B. Hrronma, member of the Vestry of Marylebone, and 
chairman of the cara are! Oommittee of the Vestry, said the 


were 
obliged to lay mains when they were requisitioned. not 
know that there were 122 miles of mains laid in the parish by the 
com He admitted that they had obstructed the laying of mains 
by the company. They had no official notice that the company were 
putting down plant to supply continuous current. 

At this point the Committee adjourned. 


LEGAL. 


CooPER v. THE ErmOTRICAL INSTALLATION Oompany, LIMITED, 
AND OTHEBS. 


Im the Court of Ap on Monday, before the Master of the Rolls 


and Lord Justice 


some arrangement for the settlement of the whole litigation. 
Mr. G. WALLIS, who was for the respondents, said he was sorry to 


gay no t had been arrived at. 
The Masran op ru Rots said there was nothing for it, then, but 


exoeption, were open to objection, however much 
the plaintiff might amend. It appeared that most of the te 
were disposed of, but there was still one, called the Safety Wall Plug, 
which had been worked, not by the Installation Oompany, and still 
less by the O'Brien Company, but by Messrs. Hodges & Todd, who 
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were the sole licensees of the Installation Company. The plaintiff 
claimed to recover against the O'Brien Company on the und that 
they had worked under the license, but the statement of claim did 
not show that the O'Brien Company had received anything, and the 
claim therefore failed. The appeal would therefore be dismissed, 
and with costs. 

Lord Justice Ourrry, in concurring, said the mere statement that 
the O’Brien Company had received profits was not sufficient, 

The appeal was accordingly dismissed with costa. 


LAMINA AOOUMULATOR COMPANINS. 


A MOTION in re the Lamina Accumulator (Elieson's British Patents) 
Syndicate. Limited, and in the matter of the Elieson Lamina Acou- 
mulator Company, Limited, the Barl of Galloway v. the Lamina 
Accumulator (Elieson’s British Patents) Syndicate, Limited, came 
before Mr. Justice Kekewich in the Chancery Division last Friday. 

Mr. Wanmincrow. Q C., (with him Mr. Mac Swinney), said he had 
to move on behalf of the Earl of Galloway for the appointment of a 
receiver. The principal ground on which the application was made 
was that the company who were the purchasers of the assets of the 
syndicate by which the debentures held by the Earl of Galloway were 
granted, were threatening to place a charge of £4,500 on these assets 
in priority to the debentures in question. The motion was originally 
before hie Lordship on June 10th, and stood over on terms. In per- 
nuance of these terms the company had paid £1,0CO to the bankers 
for Lord Galloway's security, and had also paid the interest on the 
debentures down to June 30th, but no payment had been made in 
respect of the principal of the debentures, nor had they done what 
they were bound to do by their agreement with the syndicate, vis., 
iseue to the Earl of Galloway debentures in the company in lieu of 
the debentures he held in the syndicate. 

Mr. BBAMwELL Davis, Q.C., said he appeared for the company, 
who were as anxious to give his lordship the debentures as he was to 
receive them, but they could not get the liquidator of the old syndicate 
to settle the matter. 

Mr. Ovurr.EB, QO.: I appear for the syndicate. The liquidator 
writes that he would be happy to render assistance, but requires oer- 
tain accounts for emal] amounts first to be paid. 

It was ordered that the motion should stand over for a fortnight on 
terms,“ to enable new debentures to be issued pursuant to the agree- 
ment, the company undertaking to carry on business in the usual way, 
and not to create any prior charge in the meantime.” : 


BANEBUPTCY PROCEEDINGS. 


Tue creditors of Edward Augustus Ingold, electrical engineer and 
accesrories merchant, 66, Wandsworth Bridge Road, Walhem Green, 
met last Tuesday at the London Bankruptcy Court. The debtor 
started in the beginning of 1892 with £150 capital, derived from 
previous savings, at Woodlands Road, Ilford, removing two years 
later to his present address. He has aleo traded in partnership with 
others. Then in March, 1898, he took premises at 3, Featherstone 
Buildings, Holborn, and traded there until recently, when he gave up 
the premises, being unable to pay the rent, He attributes bis 
5 to loss on the trading, a lose of about £300 that he had 
expended in the proposed fiotation of the Phanix Electrical Main- 
tenance Oompany, loss of about £2,000 by betting during the 

five years, and to his liability for moneys borrowed to satisfy gambling 
debts. The accounts filed show liabilities £1,790 10s., against assets 
£2, exclusive of book debts £304, to which no value is attached. In 
the absence of any offer, the case was left in the hands of the Official 
Receiver to be wound up in bankruptcy. 


WzsTMINSTER ELECTRIO SUPPLE OORPORATION. 


Brronw Mr. Justice Kekewich, in the Chancery Division PESER 
(Thursday last week), a motion was in the matter of Kirk Rendell 
v. The Westminster Electrical Supply Corporation, Limited, for an 
injunction to restrain the defendant company from taking possession 
of certain works: now in the course of erection which tbe plaintiffs 
were under contract to construct for them. 

Mr. Butcher, Q O., appeared in support of the motion, and Mr, 
Warmington, Q.O., Mr. Roger Wallace, Q.O., and Mr. Platt for the 
Eng company. 


Oorporation of certain works for the supply of electric light. The 
construction had Den gag on for & considerable time, as plaintiffs 

th the contract. On June 8th notice was 
given by the defendants, purporting to be under the terms of the 
contract, calling upon the plaintiffs to execute certain works and 
remedy certain alleged defecte within a limited time. Plaintiffs 
wholly denied that there was any default or defects, but on June 22nd 
& further notice was served upon them by defendants claiming and 
stating their intention to take immediate possession of the works; in 
short, to turn out the plaintiffs, who had large plant on the premises, 
and to prevent them altogether from completing the contract. 
Plaintiffs denied that they were at fault, and they were bringing 
forward a very considerable amount of evidence to show that the 
delay in building the works was entirely due to the defendants 
themeelves. 

Mr. WanurNGTON said the fact was that the contractors would not 
work according to the contract, and there had been delay so long that 
the N Electrica] Supply Corporation wanted these works 
completed, 


Mr. Jvstion E zxgwicE pointed out that to make another contract 
to bring new plant on the premises would take time. 

Mr. Borcumr said there could be no object on the pua 
firm like the plaintiffs in delaying the construction, and, in fact, they 
wish to build as quickly as possi As lateas April last, defendants 
gave them notice to complete the works by September 29th, and they 
were quie willing, and quite able, to do so, but notwithstanding that 
defendants now desired to turn them out on the spot. 

Mr. Justices Kexewicn: What are you prepared to do? 

Mr. BurcuuB: We are prepared to go on with the works according 
to the specifications and drawings, and any further specifications and 
drawings that the contract provides for, with the utmost diligence, 
and to carry out to the best of our ability the contract, and to proceed 
with due diligence with the works under the contract. Oar only 
desire is to go on with the contract and complete the works, and 
should be perfectly willing to give an undertaking to that effect. 

Mr. WaBRMINGTON: The fact is, my friend takes one view of the 
contract and we take another. The architect is by the contract to be 
the sole judge. They have quarrelled with the architect and that is 
the trouble. 

After consultation between counsel it was arranged that 
motion should stand over on undertakings, with libarty to apply. 


fi 
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BUSINESS NOTICES &. 


Electrical Wares Exported. 
Win me Jory 12TH, 1897. | Wi Expura JULY 19rx, 1896. 
8 


£ s. 6, 
Albany LE 0 eee 43 0 Adelaide eee [IIl 142 0 
Alexandria. Teleph. mat. 103 0 Amsterdam .. 135 0 
Amsterdam .. 60 0| Antwerp T v 10 0 
Autofagasta, Teleg mat. 53 0 Bahia. Teleg. mat. ... 50 0 
Bombay ... M .. 15 0 Bombay... "m "m 3 0 
Boulogne iei .. 118 0 | Boulo jak Hs 0 
Buenos Ayres .. .. 980 0 Buenos Ayres. Teleg. mat. 450 0 
99 99 mat. 135 0 Celo Town LEA eee 165 0 
0 E * 297 0 85 ombo... Telog D 185 0 
Cape Town. lectrio openhagen. . cable 
e machinery 245 0 Demerara.  Teleg. mat. 99 0 
Oape Town. Teleg. mat. 2,521 0 Ss 885 .. 20 0 
Copenhagen .. 120 0 East London. .. 188 0 
Durban aus .. 217 0 Fremantle. Teleg. mat. 84 0 
Fremantle ; 4. 90 0, Gothenburg... * 189 0 
Gothenburg. .. 30 0 Hamburg Wis .. 60 0 
Hamburg eee eee 53 0 Hiogo eee 206 eee 119 0 
Hong Kong .. 392 0 Hong Kong .. 80 0 
Liban ise .. 950 0 Liban € .. 50 0 
Melbourne. Teleg.mat. 148 0 Lisbon. Teleg. cable... 200 0 
Newcastle. Electric Melbourne. Teleg.mat. 29 O0 
machinery... .. 2,078 0 Ostend au ... 80 0 
Odessa. Teleg. mat. ... 77 0 Be uu eee .. 600 0 
Ostend eee TI IM 0 Port Elisab^th coe eee 191 0 
Port Elisabeth „ 998 0 » „  Teleg. mat, 500 0 
„ Said. Teleg. wire. 994 0 | Santander PM .. 70 0 
Rosario. Teleg. mat.. 3:5 0 Shanghai. Teleg. mat. 300 0 
Rotterdam. Teleg. wire 63 0 Singapore. Teleg. mat. 22 0 
Bt. Petersburg ... bss 0 | Stockholm sei eds 0 
„ „  Teleg.wire 888 0 » Teleg. mat. 215 0 
Santos os E 0 ! Sydney .. S. 775 0 
Shanghai. Teleg. wire 872 0 
s5 Teleg. cable 9,973 0 
Stockholm ais .. 400 0 
- Teleg. mat. 944 O0 
Sydney ... T i54 0 
Vera Orus ec 24 0 
Vigo. Teleg. mat. 50 0 
Yokohama oes .. 450 0 
Total £23,164 0 Total £5,718 0 


Foreign Goods Transhipped. 


£ s. 
Wellington. Teleg. wire is 0 


Annual Outing.—On RET last, July 9th, the staff 
to the number of about 34 oo with the firm of Messrs. 
Ferranti, Limited, electrical engineers, Hollinwood ; held 
annus] picnic. The party, which was accompanied 
the firm, Mr. Ferranti, and also Messrs. Lawrie and Laws, started 
from the works at about 1 30 p.m. in waggon-ttes, and proceeded by 
way of Middleton and Barton over the Ship Canal bridge, then 
on to Urmston, where the party partook of dinner provided at the 
Nag's Head Hotel. After dinner Mr. Lawrie proposed the toast of 
“Success to the firm of Ferranti, Limited.” In responding, Mr. 
Ferranti made a few appropriate remarks, and in addition said he 
hoped that this, the first annual picric in connection with the 
firm, was only the forerunner of a long series of successful outings, 
and although a A eager of songs, toasts, &c., had been drawn 
up, he thought that as it was such a lovely day, they could not do 
better than adopt Mr. Lawrie's suggestion, namely, to cancel the 

rogramme part of the business and get out into the o air. 
Mr. Muir then pro the health of Mrs. Ferranti, to which Mr. 


Ferranti also suitably responded. The afterwards 5 
some going for a walk into the country, whilst others disported them. 
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green adjoining the hotel. The Nag's Head 
Hotel was left about 9 o'clock, the party returning by ud Man- 
chester to Hollinwood, after having spent & most enjoyable aud 
giorices afternoon. We may add that the whole of the arrangements 
ia connection with the p were ably carried out by Mesers. Muir 


e 
and Hinchcliffe, to whom the greatest praise is due. 


British Thomson-Houston Company, Limited.— 
Amongst a number of important orders recently received by the 
British Thomson-Houston Company, Limited, are the following:— 
Two com electrical power plants for Messrs. Vickers, Sons and 
Maxim, . one of 600 H.P., being for their Barrow worke, and 
the other, of 400 H.P. for their Erith works; a 600-H.P. factory in- 
stalistion for Messrs. Lever Brothers, Limited, of Sunlight Soap " 
fame; two large motor-alternator plants for the Newcastle-upon- 
Tyne Electric Supply Company, Limited; electric brake equipments 
for motor-car and trailer, and a special water-tank motor-car, for the 
City Tramways; two complete motor-car equipments for the 
Portrush Electric Tramway; 50 new car bodies for the Dublin 
United Tramways Company, Limited, and 20 additional complete 
motor-cars for the Bristol Tramways and Oarri Company, 
Limited. The British Thomson-Houston Company, Limited, have 
also secured a contract for the supply of a considerable quantity of 
steel rails, fiah-plates, and accessories, and electrical rsil-bonds, for 
the Brisbane Tramways Company, Limited. 


Catalogues.—We have received a catalogue from Messrs. 
Goosens, Pope & Co., which illustrates and sete forth the details 
their various lamps. The information given on the subject of 
efficiency lamps is interesting, and should prove useful to the 
It ought to be mentioned that this firm opened London 
at 5. Guildhall Chambers, Basinghall Street, and is repre- 
by Mr. M. W. O’Oonnell. - 
have received a useful catalogue of carbons manufactured by 
Oo., of Vienna, who are represented in this country 
Messrs. Bergtheil & Young. | 


Eleetrical Engineer Fatally Injured.— Mr. Basil 
Clegg, 25 years of age, of Norman House, Bowdon, a young 
romise, received injuries at the new goods station of 
Northern Railway Company, Deansgate, Manchester, which 

death on Tuesday, July 5:h. The deceased had placed 
the line and was attending to an electric lamp when a 
forced forward. It struck the ladder, and deceased fell 
He never recovered consciousness. A verdict of 
accidental death was returned, and a rider added that the Railway 
Company had not taken sufficient precautions to provide for the safety 
of the men engaged at the lamp. l 


Electrical Engineering in Brazil.—A company has 
jast been formed in Berlin with a capital of £250,000, to known 
aa Die Brasilianische Electricitits ellscbatt, to work an electric 
tramway, and also a telephone exchange in Rio de Janeiro. Messrs. 
Siemens & Halske, of Berlin, are interested in the new concern. 


_Blectrical Engineering in Italy.—La Società Ven- 
sana di Elettro-Chimica is the title of a company which has just 
been formed in Venice with a capital of £24,000, to acquire and 
utilise certain available water-power in Corinthia, and to establish 
works for the production of carbide of calcium. 


Iweandescent Electric Lamp Company, Limited.— 


1 


Ei at 


i 


We are informed that this company has now oocupied the large exten- 
tion of their factory, the building of which has become necessary 
owing to the increase in the demand for the “Ro ” high- 
voltage lamps. This extension will enable the company to meet the 
demand of season for high-voltage lamps which presen 
orders leads them to believe will be in excess of the past season. 
Lithim.— We have before us from the Deutsche Kabel- 


vorm Hirschmann Oo. Act. Ges. Rammelsberg bei Berlin, 
the Physikalische Technische Reichsanstalt, and samples of 
new insulating material, lithin, a species of bard rubber which 
be used effectively for similar purposes to hard rubber and 
ised fibre in the manufacture of dynamo motors, transformers, 
both for low and high tension work. It is "D in sheets, 
or tubes from j mm. up to any thickness. It is largely used 
the Post Office and the leading electrical firms, such 
iemens, Allgemeine, &c., l for H. T. work. Ac- 
cording to the tests it is not hygroscopic, immersion in water for 72 
hoars showing only 0°41 per cent. of a drop. Samples of both the 
red and black variety have been sent to us. 


Bessrs. Cordes & Co., Berlin.—Messrs. Cordes & Oo., 
of 19, Elisabeth Ufer, Berlin, inform us through our representative 
that aro laying themselves out to manufacture to order, various 

i listen] iau pedi They make a speciality of covers 
and coronae for arc lampi, either their own design or to the designs 
of customers. Our 5 was shown zamples of covers both 
in the rough and hed and enamelled. These. were well and 
sixongly made, and of t design; all joints were turned over 
and preased, even where soldering would be permissible. The senior 
partner of the firm has spent some years in England, so that they 
us well up in English requirements. 


essrs. H. F. Joel and T. Potter & Sons, Limited.— 
The annual holiday of the employós of this company was held on 
Saturday last, when a moet enjoyable day was spent at Egham. The 
dimer served at the Angler’s Rest, at Bell Weir Lock, was excellent, 
aad the amusements provided for the excursionists and their guests 
were varied and . Boating, cricket, swimming, running, 
and other sports were encouraged by the presentation, by the firm, of 


Hbf 


a number of prizes. We congratulate the head of the electrical 
department of the firm, Mr. Joel, on his success in winning the prizes 
offered for both bowling and batting in the cricket match. 


Multipolar Machines.— We have received an excellent 
catalogue of multipolar continuous current dynamos and motors 
from Messrs. Easton, Anderson & Goolden, Limited. There is a con- 
siderable amount of detail concerning this class of machine, and the 
text is aided by some excellent illustrations. 


The Rupply of Electrical Energy.—The Report from 
the Joint Belect Committee of the Houses of Lords and Commons on 
Electrical Energy (Generating Stations and Supply) was issued on 
Saturday in the form of a Blue-book. The following five questions 
were submitted to the Committee: — 1. Whether, notwithstanding 
the provisions of Section 12 (1) of the Electric Lighting Act, 1882, 
prn should bs given in any cases for acquiring land compulsorily 
or generating stations; and, if so, under what conditions as respects 
liability for nuisance, notices to surrounding owners, and otherwise ; 
(2) Whether compulsory powers of acquiring land for generating 
stations, if proper to be given in any case, should be given where the 
proposed site is not within the area of supply. 3. Whether, in case 
of & generating station, however acquired. not being situate within 
the area of supply, power should be given for the breaking up of 
streets between the generating station and the boundary of the area 
of supply. 4. Whether powers should be given in any case for the 
supply of electrical energy over an area including districts of 
numerous local authorities involving plant of exceptional dimensions 
and high voltage, and, if such powers may properly be given, whether 
any, and what, conditions should be imposed—(a) With respect to 
system and plant, and to the construction and location of 
gen stations, in view of the powers of purchase conferred 
upon l authorities by Sections 2 and 3 of the Electric Light- 
ing Act, 1888. (b) With respect to the relations of the pro- 
moters to other undertakers and to local authorities within parts 
of the area; 5. Under what conditions (if any) ought powers 
to be conferred upon pacen reeking to supply electrical energy to 
other undertakers and not directly to consumers.” The committee 
say with regard to the first question that the proved public advan- 
tages of olectrical energy in the generation of light and power 
warrant, in their opinion, the granting to undertakers of compulsory 
powers for acquiring sites for generating stations and lands or ease- 
'ments for pipes and mains therefrom, and other works. The powers 
should be granted on provisional orders, procedure by private Bill 
being reserved, as at present, for exceptional cases. As to liability 
for nuisance where the site is acquired under compulsory powers, the 
committee think the undertakers should not be subject to farther 
liability than that which is imposed by the common law in the case 
of persons exercising statutory powers and duties; and where the 
site is acquired by N the undertakers ought to be subject to 
the same liability. ey suggest no alterations as to the notices to 
be given. On the second point, the committee are of opinion that 
a tear powers for the acquisition of land for a generating station, 
and lands or easements for pipes, mains, and other works to the area of 
supply, may also properly be given where the proposed site is not 
within the area of supply. As to the third question, the report 
recommends that in the case of powers being given for the erection 
of a generating station outside the area of supply that powers may 
be given for laying the mains in streets leading from the ting 
station to the boundaries of the area of supply, the 

liable to maintain the atreets ha the on 
reinstating the streets at the un re’ expense. While it may be 
advisable to maintain the veto of local authorities as to the erection 
of overhead wires, it is not advisable that, in the case of overhead 
wires for traction p , the local authority, other than the London 
County Council and County Boroughs should have an absolute veto. 
Dealing with the fourth and fifth questions, the committee observe 
that where sufficient public advantage is shown powers may be given 
for the supply of electrical energy over an area, including districts of 
numerous authorities, and involving plant of exceptional 
dimensions and high voltage. With regard to giving compulsory 
wers of purchase the Committee think sd ub cuim of the Hlectrio 
Pig ty to purchase an under- 
rale, to the case of 


P 
they suggest that the Board of Trade should have power to insert 
the purchase clause in the provisional order, if tbe local authorities 
concerned can, in the opinion of the Board, show 
& course, In cases of the exemption from lia 
would be specially expedient in £he interest of the consumers that 
some kind of sliding scale, as in the case of gas undertakings, should 
posed. The committee report against the consent of the local 


Switch Fases.—From Messrs. John Fowler & Co. we 
have received lists of the Hall & Fuller high and low-pressure awitch 
fuses, the chief novelty in these being in the coating of the bigh 
tension fuses with asbestos braiding, which most efficiently damps 
and extinguishes an electric arc of 2,000 volte. 
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Winchester.—With the opening of the Winchester 
Electric Light Worke has come the establishment of a number of 
electric fittings agents in the city. Messrs. E. W. Gudgeon & Oo., 
of Finsbury Pavement, London, have opened a branch at Messrs. 
Gudgeon & Bons, the Piazza, and are at present engsged in fitting 
up a large restaurant which is about to be opened in the High Street. 
Mr. E. T. Fiford, electrical agent of Southampton, has opened a 
branch in the square, and Messrs. Dicks & Sons, who are the sole 
agents for the Welsbach Incandescent Gas Lighting, have opened a 
department for electric lighting; and have already fitted up two or 
three establishments. 


ELEOTRIO LIGHTING NOTES. 


Armagh.—The first real installation of electric lighting 
in the city of Armagh has been the erecting of electric plant, &c., at 
the new buildings at the County Asylum, Armagh. The buildings 
are lit entirely with electricity, and are at present under the super- 
vision of Mr. H. Censer, electrical engineer. 


Ashford.—With a view to effectively oppose electric 
lighting companies, the District Council has resolved to apply fora 
provisional order. 


Bedford.—Considerable extension has been made in street 
lighting by the Corporation. 


Bexley.—Mesers. Dolman, Pritchard & Co. have written 
to the Bexley Rural District Council, announcing their intention to 
apply for powers to supply the district, including Bexley, Erith, 
Dartford, and Gravesend, with electricity. 


Blackpool.—At the meeting of the Town Council last 
week letters were submitted from the Local Government Board 
consenting to the adoption of the overhead trolley system of 
electric traction on the Corporation tramways, and as tothe D 
ment’s sanction to the borrowing by the Corporation of an additional 
£40,000 for electric lighting extension in the borough. Oouncillor 
Brodie, who moved the adoption of the proceedings of the Electric 
Lighting and Tramways Committee, said that in addition to the 
£40,000, sanction had bedn obtained for the borrowing of a further 
sum of £9,400, which was applied for at the same time. They had 
already spent £4,000 on motors and other thi 80 that whatever 
system was adopted, this amount of money had expended. In 
answer to a question, he said they were not adopting any system at 
present, and the Committee were determined to have the whole 
scheme before them shortly with explanations from the engineer. 


Bolton.—The Bolton Town Council last week approved 
of the recommendations of the electrical engineer (Mr. Arthur Ellis) 
for extensions of the electric lighting plant and a change from the 
present alternating current to the continuous current for the central 
part of the town. The cost for extensions on the alternating current 
principle was estimated at £16,830, and for the introduction of the 
continuous current the engineer says £21,576 is required. He adds, 
however, that it must be noted that the estimate for continuous 
current includes two 600-kw. sets, as against only one 600-kw. set 
in the estimate for current, thus making a difference of 
£7,000. The reason for allowing for two sets of continuous current 
plant is on account of spare plant, whereas with the alternating 
current the present plant will be spare for the large set. Further- 
more, a8 the estimate for continuous current included 
the cost of increasing the capacity of the feeders to 1,200 kw., as 
against 1,000 kw. in the estimate for alternating current. Conse- 
quently, the continuous current was lower than for the alternating. 


Bournemouth.—At Bournemouth Town Council on 
Wednesday (July 6th), the following electrical matters were dcalt 
with. The Joint Pier, Winter Gardens and Parks Committee 

as follows:—Electric Lighting Oontract, No. 1.—The fol- 
lowing tendere were received for the installations at the Pier, the 
together with switch- 


neering Oom 
Robinson & 


ngineering 
£1,258; J. H. Holmes & Oo., £1,090; ditto (alternative), £1,420; 
ditto (alternative), £1,270; the Electric Construction Company, 


R. AERE & Bons, £1,425; ditto (alternative), £1,337. Consideration 
was deferred. Electric Light Pillars :—The following tenders 
were received for the supply of (a) nine cast-iron ornamental lamp 
pillars, (5) 10 ditto with special „(c) 19 ornamental carriers for 
arc lamps, J. Allen, Sen., & Son; (a) £18 15s. each, (b) £18 58. each, 
(c) £7 each; Geo. Smith & Co. (a) £12 58. each, (5) £12 58. each, 


(c) £5 10s. each; W. Macfarlane & Co. (a) £10 4s. each, (b) £12 183 
each, (c) £7 166. Consideration was deferred.  Loans:—A letter 
from the secretary of the Local Government Board was read, stating 
that the Board would not be prepared to further consider the appli. 
cations for sanction to borrow £1,600 and £900 until the Council had 
decided whether or not they could generate their own electricity.— 
Recommended, that the town clerk be instructed to inform the Bosrd 
the 3 position of the matter. Provisional Order: — The town 
clerk was instructed to report as to the steps to be taken to obtain s 
provisional order.—The report was adopted. 


Bray.—4A recent proposal made by a member of com- 
missioners that the price of electricity be reduced to 4d. has been 
negatived, the former resolution adopting Mr. Harris's recommenda- 
* the long hour consumer therefore 


Brierley Hill.—The District Council have resolved to 


oppose the p p of the Midland Electrical Corporation for a 
provisional order. 


Brighton.—At the usual meeting of the Brighton Town 
Council on Thursday, Councillor Galliers, in moving the adoption of 
the Lighting Committee's report, said they had tried to find the best 
reflector for the electric lamps, and recommended one which their 
men at the electricity works could make for about 6s. each. They 
thought it advisable to spend £282 in putting in a radiator in con- 
nection with the old chimney shaft. It would save the shaft from 
the tremendous heat, which had caused it to crack. Adopted. 


Bristol.— Messrs. Read & Jenkins, of All Saints Chambers, 
High Street, have just completed a large extension of lighting at 
Messrs. H. Asham & Co.'s leather warehouse. The same firm have 
been successful in securing the contract for installing 
light in the residence of Walter Verrier, Esq, Redland Estate, which 
work is in course of completion.  Mesers. Read & Jenkins have 
opened an attractive showroom and offices in Gloucester in anticipa- 
tion of the Corporation central station befag completed, and current 
being supplied for public and private use. 


Cardiff.—At the meeting of the Council last week, Mr. 
Appelbee, the engineer, produced figures, which showed that the 
expenditure for the six months ending March 31st, 1899, would be 
something like £2,581 75., but to this must be added loan charges to 
the amount of £1,297 4s. 8d., making a total of £3,878 11s. 8d. The 
receipts, however, were estimated to produce £4,376, leaving a credit 
balance of £497 88. 4d. 


Coventry.—Interesting particulars of the financial work- 
ing of the electricity ent of the Coventry Oorporation are 
afforded in the statement of accounts which has just been submitted 
to the Oity Council, with other financial information, The revenue 
account for the past year, ending December 31st, shows on the debit 
side:—To generation of electricity, £1,166 6s. 3d., vis.—coals and 
other fuel, including dues, carriage, unloading, storing, and all ex- 
penses of placing the same on the works, £314 Os. 34d.; oil, waste, 
water, and engine room stores, £142 13s. Ojd.; salaries and wages 
65 dares 8 * £81 9 gn d d 

uildi £1 2s. d.; engines, ers, s. ; dynamos, 
seiten E transformers, motors, &c., £3 19s. 3d.; other machinery, 
instruments and tools, £5 1s. 8d.) £91 13s., less £9 6e. 9d. received for 
old materials. To distribution of electricity, £108 16s. 5d., viz, 
wages and other remuneration to linesmen, fitters, and labourers, £20 
6s. 5d.; repairs, maintenance, and renewals of mains of all classes, 
including materials and laying the same, £80 13s. 6d.; repairs, main- 
tenance, and renewals tranformers, meters, switches, fuses, and 
other apparatus on consumers’ together with cost of 
materials and lamps sold, as per contra, £6 188. 5d. ; repairs, main- 
tenance, and renewals of apparatus at distributing stations, 18e. 1d. 
To rates and taxes, £83 03. 2d. To management expenses, £457 
15s. 74d., vis., salaries, engineers’ department, £273 12s; accountant 
and clerical staff, £60 10s.; salaries or commissions of collectors, 
£19 5s. 9d, ; stationery and printing, £28 18s. 11d.; general establish- 
ment charges, £75 88. 114d.; to charges, insurance, £36 18s. 6d. 
The total expenditure was £1,852 16s. 114d. and the total income 
£1,958 19s. 8d., leaving £106 2s. 84d. to carry to net revenue account. 
The details of the income were as follows :—By sale of current hed 
meter at 6d. per B.T.U., £1,915 9s.; rental of meters and other 
apparatus on consumers’ premises, £48 10s. 8d. The quantity of cur- 
rent generated (in B. T. unite) was 128,845; sold, 79,583; used on 
works, 9,878; copper losses, 5,000 ; used in etising transformers, 
$4,384; total maximum supply demanded 126 kw. 


Clacton-on-Sea.—The Urban Electricity Supply Com- 

y, Limited, are about to apply for a provisional order for electric 

hting in the Olacton Urban District Council's district, and also for 
confirmation by Parliament in the Session 1899. 


Croydon.—The great success of the electric light installa- 
tion in Croydon has led the ree pine im to undertake a considerable 
extension of the supply. In parts of the borough where the 
electric light mains have already been laid, traders and private 
residents, especially the former, have taken it up with the greatest 
possible appreciation. Now the system is to be extended to South 
and Upper Norwood, and on Monday Col Langton Coke, of the 
Local Government Board, held an inq at the Oroydon Town Hall 
into an application by the Corporation for leave to borrow £23,278 
for this extension. The success of the installation in Oroydon, 
although it is so short a time since electricity was adopted, has far 
exceeded the expectation of the Corporation, aud it is now almost 
certain that electric haulage will be adopted for the trams. 
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Electric Lighting Oommittee's 
mses, which stated that Prof. Kennedy’s report on the proposed 
e rie and power station had been received, and that the town 
; requested to inquire whether Lord Bt. Levan, the lord 
d the manor, was disposed to sell some land on the west side of 
Rehmoad Walk for an electric light station, The town clerk 
AT MM Lord St. Levan was unwilling to sell the 


Bedley—A communication has been received from the 
Board of Trade i the Dudley Town Coancil that Dudley has 
dern omitted from the area to be supplied by the Midland Electrical 


° 


Dundee.—Street lighting is to be extended by the addi- 
tio of 27 lamps, which will cost £838. 


Durham.—The question of electric lighting was under 
iurrmion at a recent meeting of the City Council. The clerk read 
eters received from the Urban Electrical Supply Company, and 
trem the Electrical Power Distribution Company, Limited, inti- 


application to the Board of Trade for 
After disc 


i supply, 
dxcide to shpport the application of of th panies tioned 
for the granting of a provisional de. dx . 

Hinburgh.—Considerable extensions, involving £1,600 
we to be made. 

Ben. —N aei Dag been given to the District Council 
tas a company apply for powers to ly electricity in 
rias Royal, Stoke Poges, Datchett, Slough, Upton-cum-O vey, 

Parshám.—Notice has been given to the District 
Cezneil by a company of intention to apply for lighting powers. 

Felixstowe. — The Felixstowe and Walton District 
Coneil having received intimation of the intention of the Coast 


Development y to apply for a provisional order to supply 
electricity for and private purposes at Felixstowe, a long dis. 
cassion took at the meeting of the Council on Wednesday, at 


vieh i was stated that whilst the gas ini iai charged 5s. per 
c light at a co 


Fermoy.—This town is in a fair way to have the electric 
dert, for an agreement between the local authority and a local com- 
paay has been made. 


Primley.—The Electric Works Com Limited, has 
given ari to apply for powers. p l 


Gasand Electric Light at Aberystwith, —At a meeting 
d the Aberystwith Public Library Oommittee the question of the 
4üng economy has just come up for discussion. Ona m by 
Archdeacon Protheroe as to the relative cost of electricity and gas, Mr. C. 
M. Wiltiams, the chairman, said it would be very difficult at present to 
rpy. He assumed it was about the same. The electric light had a 
dent advantage over gas owing to the fact that the rooms were not 
ht damaged the books in the u 
them in better condition. pt. 
big escape of gas during the last 
carter, and for some time it could not be traced.—The Chairman: 
10s, the gas bill for the last quarter was very heavy. Both gentlemen 

that the bill for lighting would be less in future. 


Hammersmith.—At the weekly meeting on Tuesday 
d the London County Council, the Finance Committee reported 
caving received an 55 from the Vestry of Hammersmith for 
i electric lighting. A loan of £38,935 has 
umady been granted by the Council, and the Vestry now asked for 
1 further advance of £3,500 for additional expenditure on the original 
contracts, £34,500 for additional plant and extension of mains, and 
44.70 for new buildings, one - to be advanced immediately, and 
te second half on January lst next, repayable by the instalment 
; Kem in 42 years. The Council's engineer reported that he had not 
yt received particulars of the full expenditure, but those which had 
den famished enabled him to recommend that sanction be given to 
De advance of the £15,500 now proposed to be taken up on the 
Agiresring works alone, leaving the matter to be finally dealt with 
usen the second half of the amount required is applied for. On the 
"commendation of the Committee the Council decided to lend the 
vestry £15,500 at 3 per cent. The same Committee announced the 
receipt of an application from the Vestry of Hampstead for the loan 
d £17,700 for additional electrio lighting plant at the station at 
oe Road, repayable by annual instalments in 42 years. The 
'/A5cil's engineer re that this application was based upon the 
' eatry’s estimate of the probable cost of the work; that some of the 
Niet were high, but might be justified when fuller particulars of 
Te works are supplied, and he suggested that the loan, less £1,000, 
meat be now advanced, leaving the balance to bs re-applied for 
ween the contracts had been completed. The Council's architect had 
cumined the drawings and prices for construction of the founda- 


tions, &c., for the engines, and the cost, £1,200, appeared to be 
reasonable. The Committee accordingly recommended, and the 
Council decided, to lend the Vestry £16,700 at 3 per cent. 


Heckmondwike.—At their meeting on Monday evening, 
the Heckmondwike District Council had before them letters from 
Messrs. Foote & Milne, and the Electric Current Distribution Com- 
pany with respect to the lighting of the town by electricity and the 
supply to shopkeepers. It was decided to give Mesers. Foote and 
Milne's representative an interview at an early dat:, and to take pre- 
liminary steps for preventing the revocation of the Council's electric 
lighting provisi order by allowing private enterprise to step in. 
The Council some time ago obtained an order enabling them to supply 
electricity in the town, but no steps have yet been taken in the matter. 
It is probable that the Council will put down & small installation to 
protect themselves. 

The Heckmondwike ive Society are about to put in an 
electric lighting installation at their central stores. The plans have 
been prepared by Mr. Leake, consulting electrical engineer, of 
Manchester, and tenders have been invited. No less than 40 have 
been received from all parts of the country. 


Hereford.—The Corporation Electric Lighting Com- 
mittee, which has been visiting several metropolitan electricity 
works, has recommended the Town Council to apply for powers to 
borrow the necessary money to purchase a site for works. The recom- 
mendation has been adopted. 


Horsham.—At the meeting of the Horsham District 
Council on Friday the report of the Electric Lighting Committee, 
recommending that application be made to the Board of Trade for a 
license authorising the Council to obtain a supply of electricity in 
the urban district was considered. Mr. W. C. C. Hawtayne, who 
had been consulted, advised that certain streets named should be 
scheduled in the compulsory area, adding that other portions of the 
town might easily be connected with the supply mains from the 
extremities of these lines and materially increase the revenue of the 
undertaking. Thecost of the undertaking was estimated at £13,500, 
and the gross revenue at £2,116 138. 4d. This was on the assump- 
tion that the public paid nothing more to the electricity supply 
works for the enormously improved lighting than they paid for gas 
lighting already. The total annual output would be 89,000 Board of 
Trade units. The total cost of prcdaction would not be more than 
at the rate of 3d. per unit, making ample allowance for mainten- 
ance of plant, &c. The principal item in cost of production was 
labour and supervision, which would remain practically the same 
when the works were supplying two or three times the above output. 
The profit and loss account would come out as follows :—Gross 
revenue, £2,116 13s. 6d.; works’ costs, £1,112 108.; gross profits, 
£1,004 38.; repayment of capital and interest at 54 per cent. on 
£13,500, £702 103.; net profit, £261 138. 4d. At the end of the 
period of 25 to 30 years, when the loan was all repaid, the Council 
would have to its credit annually the whole of the gross profit on the 
works. From the above report the Council would see that there was 
no doubt as to the profitable nature of the undertaking, and Mr. 
Hawtayne thought they would do well to complete the works with 
all reasonable dispatch, securing to the ratepayers the future control 
of the public lighting of the town as well as the profits from the 
general sale of electricity. It was arran that a special meeting 
should be called, at which a resolution will be proposed in favour of 
making application for a license or provisional order. In reply to 
questions, Mr. Hawtayne stated that a license could be got by Novem- 
ber or December. 

The Horsham Urban Ocuncil, at its meeting last week, adopted a 
report of the committee recommending an application to the Board of 
Trade for a license to supply electricity within the urban district at 
an estimated cost of & little over £10,000. | 


Lambeth.—The Vestry have received a letter from Messrs. 
Fladgate & Oo., enclosing notice of the intention of the County of 
London and Brush Provincial Electric Lighting Company to apply 
for a provisional order to supply so much of Lambeth as lies to the 
north of Westminster Bridge Road with electrical energy for light- 
ing and other purposes. On behalf of the same company, Mr. 8. 
Morse has served notice of intention to apply for a provisional order 
for the p of taking mains through Lambeth, so as to connect. 
the detached portion of Wandsworth district with the main portion. 


Lancaster,—The Vicar of Lancaster (Rev. W. Bonsey), 
has received an estimate of the cost of lighting the old parish church 
of Bt. Mary's, at Lancaster, with electricity. The total cost will 
exceed £400, and of this about £330 has been subscribed. It i$ 
expected that the work will be completed in about two months. 


Leatherhead.—The District Council's Bill for electric 
lighting has received Royal assent, and it is being practically offered 
at a price to the local gas company. 


Leeds.—At the usual monthly meeting of the Leeds 
County Council on 4th inst., some serious reflections were cast 
upon the Yorkshire House-to-House Electricity Company who, 
it was alleged, were laying down miles of mains.” The 
public demand, said certain Councillor, did not warrant this, but 
they inferred that the House-to-House Company were “ rushing” 
the assets of their undertaking in view of the forthcoming transfer- 
ence to the Leeds Corporation. These reflections have brought a 
strong denial from Mr. Grosvenor Talbot, chairman of the company, 
who asserts that the great increase of mains is strictly in accordance 
with the requirements of their customers. Tae company had not 
incurred a y of expense which would not have been spent had 
the question of purchase by the Corporation never been mentioned. 
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I$ appears that the number of installations has increased 40 per cent, 
during the past 12 months, and the directors anticipate a reduction 
of prices in the course of a few months. 


Lewisham.—The Great Western Electric Light and 
Power Company, Limited, and the Oounty of London and Brush 
Provincial Electric Light Company have notified the Lewisham 
District Board of Works of their intention of applying for a pro- 
visional order to supply electricity within the district. 


Londonderry.—The proposal of the new company formed 
some time ago in London in connection with the electrio light, power, 
and traction business came before the 
meeting of that body held on Thursday, the 7th inst. The proposal of 
the company, writes a correspondent, is that they take over the electric 
plant and machinery, at present the property of the Corporation, fora 
sam of £16,000. The electric lighting of the city was first introduced 
about four years ago ata cost of £20,000, but although the then Oorpora- 
tion adopted the scheme believing it would effect a considerable annual 
saving of the rates as compared with gas, it has since turned out a 
white elephant, and it is calculated that it is at present being run at 
a loss of from £1,800 to £2,000 per annum. In a letter which he has 

to the press, and a i ei which he has sent to every 
householder in the city, Dr. R. H. d, solicitor, Derry—the advo- 
cate of the new company—asks the "support and irfluence of the 
citizens in securing the vast advantage of cheap light and power, and 
of an extensive system of electric tramways.” He contends that the 
lant and machinery at present in use at the electric light station is 
epreciating in value at the rate of £1,000 per annum, that in 20 
years it will be valueless, and thus a loss of £20,000 will have been 
sustained by the ratepayers at the end of that term; that taken in 

conjunction with the fact that the citizens are losing about £2,000 a 
year by electric lighting of the city, the total loss at the end of 20 

will amount to £60,000. The company’s intention is to invest 

£150,000 to £200,000 in extending and developing electricity 
in the city, This would include a private lighting scheme, and the 
working of an extended tramway system by electric power. If, 
order to make the electric lighting of the city a paying concern, it 
will be necessary to expend such a Jarge sum of money, then the 

Corporation might as well make up their minds to with the 
property, as the CONDE powers are at present limited. This is 

view of many of the citizens, and the decision of the Corporation 
at their meeting not to entertain the proposals has created much 
surprise. The dings at the meeting were of the liveliest 
character, and there were a number of exciting scenes witnessed, In 
the course of the discussion—and just when the excitement was 

‘greatest — Oouncillo  McOarter, the most humcrous—as ho is 
admittedly one of the ablest—members of the board, produced a 
large blackthorn stick, which he said belonged to Co or Bigger, 
and asked the Mayor to take charge of it till the meeting would come 
to an end. After a sitting extending over three hours, the Council 
decided, by a majority of 26 to 8, not to entertain the company’s 
5 It is just ble, however, that at some future dato the 

P may en i voa the 1 over to some private 
company, use, ough vo san the company's proposals 
at this meeting, a large number are of opinion that if the Corporation 
put the electric lighting system on the lines proposed by this company 
they would command even better terms than those now offered, and 
are consequently in favour of retaining the right of electric lighting 
for the present. 


Lndlow.—The Town Council has decided to apply for 
provisional order. 


Luton Town Council 


Pountney Hill, Oannon Street, London, be appointed electrical engi- 


neer for the following purposes: — (a) To p all detailed plans, 
drawings, fications, 8 and schedules for erecting and 
completing buildings, the purchase and fixing of engines and plant; 


the ee aridis hare of conduits, wires, and other appat&éme for 


completing the 
plete all detailed plans, dra 


of the Board of Trade and Local Government Board, and ali inquiries 
instituted or required by either of the two last-named Boards. (a) 
To superintend in all things the whole of the works n Ty an 
proper for the thorough completion of the said installation, savè and 
except the erection of the buildings 
mains, and the re-instatement of the paving, footways, and roads 
excavated for the p of laying such mains.” The ram ed in 
favour of the committee’s recommendation was surprisingly : 
The criticiam was severe, but the discussion was, on the who e, 
marked by an excellent tone. Those who ranged themselves as critics 
of the committee's proposals justifled their position in the sense that 
they adduced arguments of a weighty character. The concensus of 
inion was against undue haste, and now that the report has been 
adopted, the committee is pledged to proceed cautiously. The 
amended report of Mr. Snell, the expert, was submitted, and was as 


follows :— 
Revenue with Public Lighting. 
First year’s consumption estimated at, say, 126,590 units, sold at 
an average price obtained of 523d. 
The average lamp connection during the first year is estimated as 
Ws i— 


Derry Corporation at the monthly . 


notice from the Electrical Power Distribution Com 
their intention to apply for a provisional order. 


. notice has been served u 


„ making of trenches for street 


[Vol. 43. Mo. 1,077, JULY 15, 1996, ' 
Private Lighting— E ad 
6,000 lamps of 8 O.P. each; say, 90,000 units at an 
average of 59 2c. T — di * 2,220 0 
Public Lighting— 
Nine arc lamps consuming 6,750 units per annum, 
charged at, say, £13 7s. 6d. each, including 
Incandescent lamps equivalent of 100 of 8 O.P., 
consuming 9,715 units per annum, including 
renewals eee eee eee IT eee ees 140 12 
Motors — 
Estimated at 14,500 unite, at an average of 4d. 241 13 
Heating — 

Estimated at 5,625 units at 15d. .. 285 wee 35 3 
Estimated as earned during first year's working .. £2,757 16 
Maintenance with Public Lighting. 

For a consumption of 126,590 unite sold. 

Works Cost (generation and distribution) :— 
1. Coal and other fuel, including cartage ... «„ 43842 161 
2. Oil, waste, water, and engine room storea T 131 17 


9. Wages of workmen ... s saa vis zn 869 4 
4. Repairs and maintenance of buildings, plant, 
machinery and instruments, mains, meters 


fuses, &co.  ... vas “ae Wi 15 91 
£919 8 
General Costs — 
5. Rent, rates, and taxes ids TT woe . 119 3 
6. Management expenses: Salaries eng-neer’s 
department, 5 clerical 3 5 
stationery ting, law charges, insurance, an 
general establishment oharges one - 418 0 
Total works and general costs — ... 41,516 11 
Capital Charges — l 
terest and sinking fund, 6 per cent, on £16,000 
averaged over the first year ii asi T 960 0 
Bum set aside for depreciation in the first year— 
per cent. on £16,000 gos sis m eels 920 0 
. Total cost of maintenance  ... .. £2,796 11 
Revenue A "T "n iss 2,757 16 
£38 16 


Estimated deficit for first year Sah. vc (eee - 


There were some very in ing comparisons made during th 
debate of other towns, result being quoted against result. _Coventr 
was named as a place where electric lighting was a failure, an 
against this Cheltenham was named as a place where the electri 
light had been up to the present a great success, In the end th 


Committee's report was agreed to by 15 votes to 7. 


Morecambe.—The remaining engines, two large and on 
small, for the electric light works, have at last been delivered fro: 
Colchester. The contractor, saya a correspondent, does not seem t 
be clear of trouble yet. Oa July 4th the men were unloading 
transformer weighing 5 tons at the West View sub-station, the chai 
slipped, and the machine fell to the ground with a terrific oras: 
dolug damage to the extent of £100. Heysham, the neighbour o 
Moreosmbe, wants morelight, and are thinking about city 
If the Morecambe Gas Company don't “light up” for them, the: 
will go in for the electric light. 


Neath —The Town Council of Neath have receive 

» Limited, c 
Town Counc: 
have decided to deal with the matter in committee. A simila 
the Briton Ferry Urban District Councii 
who have notified their intention of opposing. 


Oldham.—At the Oouncil meeting last week, Alderma: 


Gourlay, the chairman of the hting Committee, gave a sum 
marised account of the work of this department. Below will b 
found full details :— 


OLDHAM ELECTRICO SuPPLY Works. 


Statement showing comparative working since the commencement. 


1894-5. 1895-6. 1896-7. 1897-8. 

Ist year. 2nd year. 8rd year. 4th year. 
Horse - power 

installed ... 320 720 720 1,080 
Unitesold ... 68,998 147,432 227,982 322,203 
Price charged 

private 6d. 6d. 6d. and 41d. 44d. and 34d 
Price charged 

public... 6d. 64. 4d. 3d. 
Price obtained 

private... 63. 6d. 5 7d. 4'284. 
Gross profit... £644 £2,270 £2,946 £3,492 
Net financial | 

rezult .. £152 loss £848 profit £1,043 profit £1,351 profi 
Total cost per 

unit .. 3 92d. 2 42d. 2:674. 1:744. 


(Continued on page 90.) 
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MORLEY ELECTRIC LIGHTING WORKS. 


Tue site of the Morley Corporation electricity works is on 
the west, side of Corporation Street, between the new Public 
Baths and the Corporation depót, and is situated in the 


centre of the 
town. The build- 
i ; which were 


designed by the 


The engine 
house is 40 feet 
wide x 68 ft. long, 
with switch room 
atone end elevated 
3 ft. 4 in. above the 
floor, having an 
open front between 
it and the engine 
house. At a 


floor an overhead 
travelling crane 
runs along steel 
railsthe full length 
of the engine 
house. The room 


is excellently ventilated and lighted by means of ground 


ExciTiNG PLANT. 


to be capable of enlargement as required when extensions 
are carried out. 

The total cost of the buildings was £4,500. 

In the boiler house there are at present erected, as we have 
said, two Lancashire boilers, 30 feet long by 8 feet diameter, each 
capable of evaporating 7,000 lbs. of water per hour at 125 lbs. 


per sq. inch, under 
a natural draught 
with thefeed water 
at a temperature 
of 60° F. The 
boilers were made 
by Messrs. Holde- 
worth & Sons, of 
Bradford, and are 
fitted with Bennis 
mechanical stokera 
driven by an elec- 
tric motor. The 
boilera are fed by 
a vertical double 
acting Worthing- 
ton pump, work- 
ing in conjunction 
with a “ Korting " 
injector. 
ENGINE HOUSE. 
The generating 
plant at present 
erected comprises 
the following :— 
Two sets of 125 
kw. fly-wheel alter- 
nators, one motor 
alternator of 20 
kilowatts, one 
direct current ex- 
citing plant of 
30 kw. The whole 
of this plant has 


been laid down by the Electric Construction Company, the 


clerestory windows, skylights and ventilators in roof. The fly-wheel alternators being excellent specimens of modern 


test room is conveniently situated at the east side of switch 


room, the floors of 
which room are 
laid with wood 
block flooring. 
Theaccumulator 
room 40 feet by 
12 Bee! 6 3 
is over the 
switch and test 
rom, and is ap- 
proached by a 
staircase near the 
main entrance. 
The boiler house 
is parallel 
with the engine 
house on the west 
side thereof, and 
is 68 feet long by 
48 feet wide. 
Along the west 
side of the boiler 
house are placed 
the coal bunkers, 
10 feet wide, and 
the pump room, 
10 feet by 12 = 
At present re 
aretwo Lancashire 
boilers 30 feet by 
8 feet diameter, 


and accommodation is provided for other two of equal size. 
In the centre of the north end of boiler house is placed 
the chimney stack. It is 45 yards high and 14 feet square 
at its base, and 8} feet square at the top. 
One of Green's economisers, containing 96 tubes, is fixed 
between the boilers and chimney stack, and is so arranged as 


Motor ALTERNATOR. 


high speeds. 


electrical generating machinery. The two main engines are 


made by Messrs. 
Pollit & Wigzall, 
Limited, of 
Sowerby Bridge. 
They are of the 
horizontal com- 
pound non-con- 
densing type, with 
cylinders 14 inches 
and 234 inches 
diameter, 30 
inches stroke, run- 
ning at a speed of 
100 revolutions 
per minute, with a 
working pressure 
of 130 lbs. per 
square inch. The 
cylinders are ar- 
ranged side by 
side, the alterna- 
tors being between 
the cylinders. 
Both the high and 
low pressure cylin- 
dera are fitted with 
Corliss valves ac- 
tuated by the firm's 
patent automatic 
trip gear specially 
designed to suit 


The steam valves on the high pressure cylinder 
are controlled by a spring governor of the Hartnell type, the 
low pressure cylinder bas hand regulation to give a variable ex- 


pansion. Both cylinders, and also the receiver pipe between the 


cylinders, are steam jacketed. The cranks are enclosed with 
neat planished steel casings to prevent oil being thrown off. 


E 


* 
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The eccentrics are also guarded, so that no oil can get on the 
alternator. Special attention has been given to the con- 
tinuous lubrication of the working parts, and all the waste 
oil from the crank 
and eccentric races 
passes into a tank at 
the side of the en- 
gine, and is pumped 
from there into fil- 
ters to be used 
again. 

Mesers. Pollit and 
Wigzell have alto 
erected the whole 
of the steam and 
water pipes in the 
engine and boiler 
house. 


ALTERNATORS, 


The two alterna- 
tors are the well- 
known Construc- 
tion Company's 
flywheel machines, 
each having a nor- 
mal output of 125 
kw. at 100 revolu- 
tions and an emer- 
gency output of 135 
kw. the voltage 
being 2,000 to 
2,200. The arma- 
ture conductor is 
wound into special 
slots cut in the 
laminated charcoal- 
iron core in such a 
manner that, if 
necessary, a coil can 
be re-wound in 
about two hours. 
The core is com- 
posed of 36 separate 
 gegments, each con- 
sisting of a double 
coil, the laminated 
stampings being 
bolted to, and sup- 
ported by, two cast- 
iron flange pieces, which latter are bolted to the massive 
cast-iron rings forming the framing. Each segment was tested 


—* — 4 


REGI 


LATING TABLE. 


with 6,000 volts between coil and frame and both machines 
were tested with a pressure of 4,000 volte, after running:for 


"um mn * 
— yb a -1 


Low TENSION SWITCHBOARD. 


10 hours at full load. The field magnets consist of 72 steel 
poles, each wound with a separate magnetising coil, the 
poles are of circular cross section and are fitted into holes 
recessed in the rim 
of the cast-iron fly- 
wheel being securely 
held by steel bolts 
passing through the 
centres of the poles 
and the wheel rim. 
The fly-wheel is 
of cast-iron in 
halves, the  half- 
centres being bolted 
together, while the 
rims are secured by 
shrinking on circu- 
lar steel hoops let 
into circular  re- 
cessed grooves 80 
that the rings are 
flush with the wheel 
rim. The diameter 
over the poles is 13 
feet, and the total 
weight of the wheel 
rg GE and magnets abont 
be M] 10 tons. 
- 2 Each machine has 
a combined effici- 
ency of 82 per cent. 
at full load, and over 
83 per cent. at an 
over-load of 135 kw. 
The exciting energy 
at full load is 22 
amperes at 86 volts. 
Under the specifi- 
cation it was pro- 
vided that the tem- 
perature rise should 
not be more than 
50° F., but the 
makers have 


the temperature 
considerably below 
this limit. After 
a 10 hours’ full 
load run the rise 
was under 40^ F. on any part of the armature, and only 
15? F. on the magnet coils. 

The exciting current for the alternators is supplied by a 
separate direct current plant of 30 kw. capacity. It consists 
of an Electric Construction Company's standard bipolar type 
inverted continuous current dynamo direct coupled to a 
Peache high-speed engine, and mounted as usual on an 
extension of the engine bed. The armature is bar-wound, 
and is arranged to give the necessary extra volts for charging 
the battery of accumulators. 

The motor alternator, which is to run thelights during the 
times of light load, has an output of 20 kilowatts, the speed 
being 600 revolutions per minute. 

The alternator has a slot-wound armature, and is similar 
to the large machines, except that instead of being built in 
segments, the core stampings break joint, forming a con- 
tinuous ring. 

The continuous current portion of this apparatus is built 
precisely on the same lines as the exciter previously described, 
with the exception that it is of the atandard E.C.C. upright 
type. 

The whole of the steam pipes are made of lap welded steel, 
suitably arranged to allow for expansion. The pipes in the 
main range and branches to the boilers are 6 inches diameter, 
and the branches to the engines 5 inches diameter. A drain 
pocket is fixed at the end of the main range, and steam 
separators on the branches to each engine. 

The exhaust steam is carried to the main exhaust pipe by 
a 12-inch pipe placed underground. A 8-inch pipe connects 
the engine drain to the sump. 

The feed pipes are socked in duplicate, a bye-pass to the 


managed to keep 
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economiser being arranged on both pipes. A feed water switches, three of these being for the alternator field, and 


tank, holding 8,000 gallons, has been placed underground. 

The accumulators were supplied by the Chloride Electrical 
Storage Syndicate, and consist of 57 R type cells in glass 
bores, capable of giving a discharge of 250 amperes for two 
hours, or 100 amperes for six hours, or 70 am for 10 
hours, with a terminal E.M.F. of 100 volts, This battery 
can be used for supplying current to the motor-alternator, or 
for oe both re alternators. 

The switching and regulating arrangements at the gene- 
rating station are divided into three sections as follows :— 
1. High tension switchboard for alternating circuits. 2. Low 
tension switchboard for exciter and battery circuits. 3. Regu- 
lating apparatus from which the field cirouits of all machines 
are a pensis 

he accompanying illustration shows the main high 
tension board with the regulating table in the front. the 
penel on the left hand contains switching gear for three 
alternators, each machine having one ammeter, two single 
pole switches of the plug type, and one fuse. 


vided with guides additional 
the switches can be car 

in the guides without making contact, and so can be placed 

in readiness for finally pushing home after synchronising. 


The machire switches are 
to thoee for the contacts, so t 


The fuse consists of a porcelain case with glass tube let into 
it, so that through an opening in the porcelain in the centre 
the condition of the fuse can be seen. 

On the right is the circuit panel, exactly similar to the 
alternator panel, with the ee that the switches are not 
fitted with guides. Two bus are provided, and there 
are two switches on each alternator and feeder circuit, so 
that the machines or the feeders can be put on to either of 
the two bus bars. 

The centre panel has mounted on it synchronising lamps 
and plugs, voltmeters with voltmeter switch, and also a plag 
switch, similar to the main switches for connecting bus 


The Is are of slate, and the framework carrying them 
is built up of steel angle and T irons, while the panels are 
surrounded by a narrow teak moulding for a noe, The 
lower portion of the switchboard is covered in with sheet 
steel. Switches are only provided in one pole of the circuits, 
the bus bar for the other pole being connected to an earth 
plate through a plug fuse, which is mounted behind the 
P itchboard. There is also fixed behind the ewitchboard the 
five small transformers for synchronising and for supplying 
the voltmeters. 

The regulating table, as will be seen from the illustration, 
carries on the front of it four multiple contact i 


the smaller one for the exciter field. Another regul 
switch on the end of the table is connected in the field 
the motor-alternator, and is used for varying the speed of 
this machine when synchronising. The top of the table is 
of slate, and has mounted on it field breaking switches for 
the three alternators, with ammeters for reading the field 
currents, A voltmeter is also provided for the exciter, this 
one being in lel with one on the main switchboird. 
The framework of the table is made of steel angles. The 
resistances to which the regulating switches are connected 
are fixed in the space below the switchboard. 

The low tension board, as shown, is arranged to connect 
up the exciter, the batteries, the motor of motor-alternator, 
the fields of the alternators, and the works’ circuit. Two 
seta of bus bara are provided, and the switches of the exciter 


and motor fields can be thrown on to either of these bars. 


By this arrangement the batteries can be charged from one 
bus bar at 135 volts, and at the same time discharge on to 
the other bar at 100 volts to supply various circuits. This 
| switchboard is divided into two panels, 
The left-hand panel carries the main 
switches for the exciter and station circuit. 
These are donble-pole two-way of the 
throw-over type before mentioned, and are 
arranged to quick break into the middle 
position from either side. Seven other 
circuit eawitches are provided on this 
panel, three being for the alternator fields, 
three spare, and one for the motor of the 
motor-alternator circuit. These switches 
are two-way of the double-pole throw-over 
type, but they are not quick break; in the 
case of the field circuits the breaking being 
done on the switches before mentioned on 
the regulating table, and in the case of 
the motor by the starting switch. On the 
right-hand panel are the switches and 
instruments for controlling the battery 
circuits, and also for the motor of motor- 
alternator. In connection with the motor 
there is a nine-way starting switch, and 
two single-pole two-way change-over 
switches, one for the armature circuit, and 
one for the field circuit ; the object of these 
latter two switches being to enable (in the 
case of an accident to the exciter) the 
^4 motor-alternator to be reversed, converting 
/ it intoan alternator-dynamo, the alternator 
^| being ran as a motor from the large alter- 
^| mators, and the dynamo used for charging 
the batteries. In the ordinary use the 
batteries will be all in series, but 
should such an emergency occur, the alternator-dynamo would 
give current at 100 volts only, ind the charging done by paral- 
leling the batteries. At the top of the switchboard is provided 
a switch, which enables the batteries to be changed from series 
to parallel. When charging the batteries in parallel two flve- 
way Switches and resistances and ammeters are connected in 
each circuit for regulating te: current. The battery circuit 
is proviled with an automatis battery cut-out and cut-in 
switch. This is set so as to out in when the pree ure in the 
machine exceeds that of the batteries, and also to prevent 
the current reversing. A current alarm is fixed on the 
board to indicate by the ringing of a b. Il should the rate of 
discharge from the batteries be excessive. Two voltmeters 
are also fixed on this board. 

The construction of this switchboard is exactly similar to 
that of the high tension board, and has the same vertical 
dimensions, so that when the additional circuit panels are 
erected on the high tension board they will form one oom- 
plete board and be uniform in appearance. 


UNDERGROUND MAINS. 


The contract for the whole of the work in connection with 
the system of mains outside the station was in the 
hands of the Oallender Cable and Construction Company, 
Limited. The type of cable employed both for the high 
tension feeder mains supplying the sub-stations and for the 
low pressure network from which consumers are conn 
consists of concentric conductors, each one insulated by a 
dielectric of bitumenised fibre, the outer dielectric 
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sheathed with a very heavy covering of lead, and finished by 
a yarn braid and compounded. These cables were drawn 
into the stoneware ducts or pipes. In certain instances it 
was found more convenient to armour the low preseure dis- 
tributers, and they were then laid direct in the ground in the 
usual way. 

Prior to the commencement of the operations in connec- 
tion with the electric supply, certain alterations were made 
in the main thoroughfares of Morley, and advantage was 
then taken of the ground being open to lay wherever possible 
a conduit consisting of six-way Doulton casing, and 4-inch 
earthenware pipes. This system has been continued 
threughout the whole of the business portion of the town, 
with the exception that in crossing roadways strong cast- 
iron pipes have been substituted for the earthenware pipes 
or casing. | 

There are four high pressure feeder cables which supply 
the sub-stations direct from the generating station. 

The low pressure network throughout consists of 87/14 
ooncentric cable, and except where laid a8 armoured cable, 
these mains. have been drawn into th» 4-inch stoneware 
pipe previously referred to. 

Arc lighting mains are laid on each aide of Queen Street, 
extending from South Queen Street to Morley Bottoms. The 
lamps are supplied from the low pressure system, and the 
cables used are twin 7/16, with vulcanised bitumen dielectric 
lead sheathed and braided. 

The whole of the mains were laid under the charge of 
Mr. F. B. Collard, who acted as resident engineer for the 
Callender Company. 


SUB-STATIONS. 


There are at present six sub-stations for dealing with the 
distribution. They have been equipped with E.C.C. switch 
gear and. transformers, The special feature of the trans- 
formers is, that the magnetic circuit is circular with only one 
joint, thus giving the least magnetic resistance for a given 
area of winding. The stampings are also arranged in two 
sizes, to increase the effective cooling surface, the tempera- 
ture rise of the iron being kept under 40? F. The 20 kw. 
transformers give a drop of 1°6 per cent., the open circuit 
loss being 215 watts at 60. The cases are of cast-iron, with 
large oooling surface, and are made quite water-tight. 

. The Corporation has adopted a small scheme of street 
lighting by electricity. Arc lamps are used up to midnight, 
and are then replaoed by two incandescent erected half way 
up the pillars. 

The arc lamps in use are 11 in number of the E.C.C. im- 
proved type, in which the feed is controlled by a brake wheel 
which is provided both with ratchet teeth and also a plain 
surface on its periphery, where two brakes are applied, one 
striking the arc, and the other giving such regulation as to 
allow the carbons to feed almost imperceptibly. The lamp 
is 80 constructed that it burns satisfactorily without a choking 
coil being inserted in the cirouit. The lamps take 500 watts 
5 of 39 volts, the current being supplied from a 

ormer for each lamp, reducing the voltage from 200 to 
that required by. the lamp. 


A low tension double-pole switch and fuse is fixed with 


the transformer in the of each of the columns, also a 
change-over switch, which is for cutting out the arc lampe 
and putting in two 200 volts incandescent lamps. 

The columns, which are 20 feet high to centre of arc, were 
supplied by Messrs. James Allan sen & Son, of Glasgow, 
and are of an ornamental design, fitted with overhanging 
bracket to carry the arc lamp, and with two brackets about 
18 feet from the ground for the incandescent lamps. 

The whole of the work has been carried out to the specifi- 
cation of Mr. Robert Hammond, the consulting engineer. 


Electrical Patents.—We are informed by the secretary 
of the Institution of Electrical Engineers that arrangements 
have been made with the Patent Office under which there 
will be placed on the library table at the Institution every 
Monday morning a copy of each electrical patent specifica- 
tion published during the preceding week. The specifica- 
EL "in remain on the table for three weeks, and will then 
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Newcastle,—At the adjourned meeting of the Newcastle 
Town Council held on Wednesday last week, the report of the 
Special Committee appointed to consider the desirability of the 
Corporation undertaking the provision of electricity was presented. 
The report recommended that the committee be authorised to nego- 
tiate as to terms upon which the electric lighting com would 
transfer their undertakings to the Corporation.—Oouncillor W. Smith, 
in moving the adoption of the report, asked that the Council give 
their sanction to negotiate with the two companies for the transfer 
of their businesses to the Corporation. If the company stated a 
price, the matter would bave to come up again. They (the com- 
mittee) did not know whether the companies would sell or not; if 
not, the committee would have another scheme to bring before the 
Council shortly. By adopting the report, tbe Oouncil did not bind 
themselves to anything definite.—Alderman W. D. Stephens seconded. 
the adoption of the report.—Mr. Councillor Morton asked if the 
committee had considered whether tbe Corporation could not com- 
mence to manufacture electricity the ves ?—Councillor Smith 
replied that the committee had considered this—Alderman Richard- 
son asked if there bad been any demand from the consumers of 
electricity Yor a supply by the Corporation? The consumers were 
perfectly satisfied. hat advantage was to come from a supply by 
the Corporation? What was to be gained by taking over the two 
works? It was certain the public consumers could not gain, so far 
as the lighting of the streets were concerned. It would be unwise if 
the Corporation took any further proceedings in the matter that day. 
— Alderman Newton was of opinion that if a profit was derived from 
lighting the city by electricity, it ought to be in the hands of the 
municipality. The question ought not to be shelved or dropped.— 
Councillor Baty moved that the matter be referred back to the com- 
mittee for further consideration. This was ultimately seconded.— 
Councillor T. Cairns said if the Corporation could bring under one 
roof and one administration the undertakings of the two companies, 
and then determine upon electric traction for the trams, the public 
would receive enormous b2nefit.— Alderman Barker Ellis said that 
the Newcastle Corporation were being charged £42 a lamp for the 
electric light, and the Edinburgh committee were simply 
the Corporation £18 for the same amount, and were going to reduce 
it to £14.—Alderman Baxter Ellis declared that the who 
authority responsible for the electric monopoly was the Town Im- 
provem nt Committee.—After further discussion the question was 
put to the vote, with the result that 34 voted for the amendment, 
and 17 against. The report thus will be referred back to the com- 
mittee. 

Northwich.—The Urban District Council have decided 
to light the streets with electricity. The successful results of the 
experimental lighting of the Market Hall has induced them to con- 
sider public lighting; four 10-ampere “ Blahnik” arc lamps were 
used for the Market Hall, the cost of the same coming out at 10 per 
cent. less than the gas. The four lamps are going to be placed in 
High Street, also a number of incandescent lamps as an experiment, 
the current being given free by the Supply Oompany. Over 500 
16-C.P. lampe have been applied for within the last month, and 275 
have been coupled to the mains. The Supply Company are about to 
put down a third engine and dynamo. lixtensive main extensions 
are also in progress. 


Plumstead.—The Plumstead Vestry, who are considering 
the question of applying fora provisional order for an electric supply, 
have received notice from the Woolwich District Electric Tight 
Company of their intention to appl ple oda to light Plumstead 
n 5 The Vestry have to oppose the granting of 

e order. 


Ravensthorpe.—A communication has been received by 
the Ravensthorpe District Council from the Electrical Power Dis- 
tribution Company, giving notice of their intention to apply for a 
8 order empowering them to supply electricity within the 

uncil's area, and e Co to assent to the application. 
It was decided not to do so, and the clerk was instructed to write to 
the Board of Trade accordingly. 


Reading.—The company is altering its standard pressure 
of supply from 100 to 200 volte. 


Rugby.—At the meeting of the Urban District Council on 
Thursday night last week a letter was received from the Edmundson 
Electricity Corporation, Limited, Westminster, London, giving 
statutory notice, on behalf of the Urban Electric Supply Company, 
Limited, that they intend to apply for a provisional order. The 
matter was referred to the General Purposes Committee. 


Runcorn.—The Electrical Power Distribution Company, 
London, have notified their intention to apply to the Board of Trade 
for a 1 order to supply electricity in the district. The 
Council, believing such power should be vested in the Council, 
bave decided to make a similar application in opposition. 


Sale.—An electric lighting scheme which has been 
b ars for the District Council is to be submitted to Pref. 
ennedy. 


St. James's and Pall Mall Com ng miss amount 
of electricity sold by the St. James's and Pall Electric Light 
Company, Limited, for the quarter ending June 24th, 1898, is returned 
at 682,045 units, estimated to produce £14,209, as against 600,171 
FPT 1 5 same quarter of last yt ar, which produced a net revenue 
o 158. 
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St. James's, Westminster.—The Vestry last week 
received a letter from the Bt. James's and Pall Mall Electric edgier: 


Compsay acknowledging the receipt of the Vestry’s letter 
F of electricity. The 
better intimated that the communication wo placed before the 
directers ab the earliest opportunity. : 


Potteries Electrio Traction Company, 
Limited, have notified the local authority that they intend to y 
for lighting powers. 


Uckfield.—The Crowborough Gas Company, Limited, 
have given notios to the Uckfield Rural District of their intention to 
for a provisional order for lighting the whole of the rural 

of Uckfield with electricity. 


Wer bridge.— Mr. Edmund Bax, of Eldon, Weybridge, 
bes to the Weybridge Urban District Council with reference 

of u the Council by the Electric Works 
Company, Limited, of their intention to apply to the Board of Trade 
fora provisional order for the lighting of Weybri and Walton. 
Mr. Bax explained that the proposed order would ask for 42 years as 
= on within which the undertaking could be purchased, 8d. per 


i 


i 
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Weymeuth.—Thos far only four tradesmen of this 
the electrio light. The number will shortly be 
palatial Royal Hotel now in course of construction 


b Mesers. Wharton & Down bein 
8 Laing, g 


Westen-super-Mare.—In view of the Weston-super- 
Mare Urban District Council's intention to instal the electric light 
in the town, they have this week agreed to enter into a contract with 
the local gas company for the public lighting of the town for one 


d 


[ 


Wolverhampton.—Mr. F. Harman Lewis, the electrical 
engineer for the borough of Wolverhampton, has been compelled, in 
consequence of ill health, to resign his appointment. In reporting 
this resignation to the Town Council, the General Pui s Com- 
mittee state that Mr. Lewis was sppointed in May, 1893, at a salary 
a £300 per annum. Immediately upon his appointment he under- 
took the revision of the important scheme then before them for 
lighting the borough by electricity. In consequence of his pro- 
poule," the committee tate, fresh tenders were obtained, resultin 
in a reduction of £10,000 upon the original ones being effected, 
this being to a great extent due to the improved tenders, and to the 
economical revision of the scheme by Mr. Lewis. He also super- 
intended the construction of the works, and thus a sum equal to 5 per 
cent. upon the amount of the tenders, which would have been pay- 
able, as at first intended, to an ex was saved by the Corporation. 
A scheme for the extension of the undertaking, involving a heavy 

, has recently been V eh i by Mr. Lewis, and 
will, st an early date, be submitted to the Council. It will probably 
be necessary, when carrying out this scheme, to have recourse from 
time to time to him for his advice, and he has promised that if, after 
his recovery, any matter should arise as to which his intimate know- 
ledge of, and experience with the electric lighting undertaking can 
te of service to the Corporation, he will be most willing to render 
wsistance.” The Lighting 


Mr. Lewis's resignation by the General P Committee with 
regret, The hting Committee have ad that bis services 
should be as consulting engineer for 12 months, from June 


24th last, at his present salary, having regard to their probably re- 
quiring his help in connection with the extension. The General 
P | therefore recommend to the Oouncil to retain 
Ur. Lewisa services on the conditions mentioned. The presentation 


al this report at the Town Council meeting on Monday gave rise to 
scomewhat lengthy discussion, and in the result it ad decided to 
retain the of the electrical engineer at a salary of £150 per 
angum. 


Werthing.— Messrs. Burstall & Monkhouse were some 
time ppointed consulting electrical engineers to the Corpora- 
tion, id section to rescind the appointment win? recently defeated 
by a large majority. 


eS 


ELECTRIO TRACTION AND MOTIVE 
POWER NOTES. 


Chiswick.—The Electric Tramway Bill from Chiswick to 
Hounslow now awaits the third reading in the House of Lords, and 
secon as the Royal assent is given the construction of the line to 
Hounslow will commence. It is intended subsequently to apply for 
rowers to continue the service to Staines. 


Clontarf and. Hill of Howth Tramroad.—Mr. J. W. 
Lowther, the chairman of the Unopposed 
sidered this Bill, has made the following report 
Commons :—" That the object of the Bill is the construction of a 
tramroad 


That the Bill proposes to authorise the borrowing of a larger sum 
than was allowed in the case of Irish railways, and it would 
facilitats the paling of the capital required 38 


need not be enforced in this case. That in pursuance of the resola- 
tion of the House of March 15th the committee had satisfied them- 
selves that the powers given by clause 48, and #o much of clause 2 
referred to in such resolution, had been struck out of the Bill in ite 
first through the House. . There are no other circumstances 
of which, in the opinion of the committee, it is desirable that the 
House should be informed." Mr. Lowther further reported from the 
committee that they had examined the allegations of the Bill and 
found the same to be true, and had got through the Bill and made 
amendments thereunto. 


Hampshire Light Railways.— The Earl of Jersey 
and Colonel Boughey, R. E, Light Railway Commissioners, held an 
inquiry at the Drill Hall, Cosham, on Wednesday, with the view of 
determining the expendiency of ting an application by the Hamp- 
shire Light Railwaye Company for an order to makea light railway 
from Oosham to Horndean, vid Parbrook and Waterlooville, to be 
worked by electricity. Mr. Vesey Knox, Q. O., M.P., and Mr. C. C. 
Dyer (instructed by Mr. A. Wallis White, solicitor, of Portsmouth), 
appeared in support of the application. The former gentleman, in 
opening the case, said the railway would start from Cosham, passing 
across the London and South-Western lines. The line then passed a 


tural district, which was from three to fivé 
miles distant from a railway station, into communication with the 
South-Western railway station at Oosham and the Portsmouth èram- 
way system. Mr. Alfred W. White, the principal local promoter of 
the scheme, and manager of the Portsmouth tramways, had been 
endeavouring to obtain accommodation for the district for man 
years. They belfeved that with an electric pera A and wi 
the suburban and agricultural traffic, the line could be ren 
of great service and made to It would be 


There was no doubt, he understood, the Depart- 
ment would approve, although they had not actually a representative 
present.—Mr. A. W. White, J.P., was examined at some in 
support of the scheme, which, he said, he had no doubt would be a 
great public advantage. In 1897 it had bean suggested to 
Royal Engineer authorities that a tram line should be carried 
Portsdown Hill. He anticipated as one result of the 
railway, that a large number of le would live in the district.— 
In cross examination by Mr. Trevor d, Mr. White 
idea that there would be any danger to th 
narrowest parts of the roads.— Evidence as 
agriculturists was given, stress being laid upon the facilities that 
would be provided for getting milk and butter into Portsmouth 
market.—The Hante County Council and other local bodies were 
represented, and obtained promises that certain matters of detail 
should receive attention. U this understanding tbe Oo 
sioners announced, at the end of a lengthened investigation, that 
they should have much pleasure DE DE Mo OaS of Tiaa 
to grant the-order authorising the construction of the line, 
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Hanwell—The Light Railway Commissioners have 
sanctioned the construction of a light railway from Hanwell to 
Uxbridge in extension of the tramway system. We learn also that 
an application will be made for a light railway to Staines from the 
Bell, Hounslow, when the new tram line is constructed. 


Johnstone.—The British E'ectric Traction Company 
have intimated to the Johnstone Town Council their desire that the 
Corporation should send a deputation to the Continent at their ex- 


pense to judge for themselves by personal inspection of the success 
of the system in operation. 


The L. C. C. and Electric Traction.— Daring the discu-- 
sion of the tramway question at Tues day's meeting of the London 
Oounty Council, as set forth in the re of the Highways Com- 
mittee, the Earl of Onslow referred to the investigations made by the 
Highways Committee in the past, and to the tben su improved 
methods of traction. There was nothing set f in tbe present 
to electric traction. The noble 
earl thought the Council should have some explanation u tbat 
point which would largely influence the Council in coming to a 
decision. Mr. Purchese said that there was no doubt the progressives 
would go in for electric traction by-and-bye. It had answered in 
other towns and would do so in London. Mr. Baker, referring to the 
observations by the Earl of Onslow, mentioned that as soon as the 
present Highways Committee was formed, steps were at once taken 
to investigate the question as to the most improved form of traction 
for London, and those inquiries were proceeding at the present time. 
Mr. J. W. Benn, chairman of the committee, said in the course of his 
reply to the discussion, that he need not refer to electric traction. 
When he drew atténtion to tbe fact that Mr. Allen Baker, vice- 
chairman of the committee, had devoted his attention to the subject, 
he thought the Council'would accept the assurance that that impor- 
tant matter would not be overlooked. 


ee Tramways. <he Middlesbrough, Stock- 


ton and Thornaby ways was to be inspected by the Board of 
Trade on Tuesday. The line will probably be opened for public 
traffic to-morrow. 


The Mumbles Railway—It is said that the directors 
of the Swansea and Mumbles Railway Company have been 
approached with a view of selling the concern to a company wh? 
proposed to electrically equip the line, but they decided not to accept 
the cffer. On account of the nuisance that has arisen on this line 


from the lack of Welsh coal, it has been decided to take the advice of 
an electrical expert. 


Paisley.—In connection with the offer of the British 
Electric Traction Company to run the Paisley tramways by means of 
the trolley system, it is stated that a section of the Town Oouncil 
have raised the | apt stom that they should approach the Glasgow Cor- 
5 ey would be willing to lease the burgh streets 

the Council and work the tramways as a part of their system, 

in the same vay as is done at Pollokshaws, Govan, and other places 
adjoining the city. 

ortsmouth.—Electricity, says a local evening paper, 

conspicuous part in Portsmouth Dockyard 

e near future.. The Admiralty not only intend to use it for 


illuminating pur , but also as the motive power for driving the 
whole of the mac of the ub pag ir In fact, are 


already 
being p for the unde which, it is ted, will cost 
den elon "e eee I aoe | 


The advantages of electricity over the present 
means of driving the machinery are many. Each shop now has ite 
own boilers with a staff of workmen to attend upon them. But in 


. the new scheme these will all be swept away, and in their place, on 


the site of the old convict prison, will be erected a central . 
) rcc urat s mass the i 

driving the machinery. With the present boilers will ppear a 
. and dirt, and the shops will be healthier to 


Southport.—The provisional order has been drafted for 


electric tramways in Bouthport, and will ve promoted in the next 
session of Parliament: the Board of Trade not hold their usual 


local inquiry before November. The preliminaries are, therefore, 
well advanced, especially as the surveys are now nearly completed, 
and the work of preparing the plans has commenced. 

Tramways in the Black Country.—4A writer in the 
Dudley Herald, in v sr, Pe the importance of electric tramways 
in the districts between Birmingham and Wolverhampton, argues 
against municipal tramways, on the grounds that it would be impos- 


sible to have a uniform system through various districts. 
Warwick.—A proposal to transfer the Warwick and 


Leamington Tramways to the British Electric Traction Company 
upon certain terms, has been adopted by the shareholders. 


TELEGRAPH AND TELEPHONE NOTES. 


Imperial Etiquette.— The following expreesion of 
opinion is extracted from the Morning Post's notes on our Colonial 
affairs: Pacific Cable.—The report of the committee which sat to 
hear evidence nearly two years ago on the subject of the Pacific cable 
stil remains pigeon-holed at the Oolonial Office. At the desire of 
the C.lonial premiers last June, the discussion uf the report was 


deferred until they had time to consider its contente. Twelve months 
have passed, and nothing has trans to show tbat the yes hai 
even been before the Colonial Oabinets. Barely the has 
eome when official etiquette would not be infringed by making 
public the report in question. A great deal of fuss was made 
at Ottawa about the Pacific cable, and much pains were 
taken to get the best evidence, but it is useless to treat 
an Im subject in this way. If the cable is a necessity 
let us know it; if not, then let the subject Lacerta. 4 aqua art Dot ie 
the whims of the Australian premiers keep back publication any 
longer. Asa rule Canada is very anxious to proceed with her pro- 
posals, but in this matter of the Pacific cable the Canadian Govern- 
ment appear quite satisfied to let things slide. What, too, is to be 
done about the Cape and Australian cable? That project seems also 
to have lapsed. Avother matter of im interest which seems 
to be fading away is the question of the fast Atlantic service 
between Oanada and the mother country. There was much discussion 
aud a certain amount of public movement in both countries in 

to this fast service, but since the question of contract was settled the 
ok eme seems to Lave lacked attention. 


Independence Day.—The London staff of the Com- 
mercial Cable Company celebrated Independence Day on Monday, 
the 4th inst., by an “up river" excursion to Staines, per steam launch 
Formosa. The party, numbering about 40, accompanied Mr. 
Fredk. Ward, manager in England, was met at its desti by 
Mr. G. G. Ward, vice-president and general manager of the company, 
and otber gentlemen. A first-class luncheon was then partaken of at 
the Packborse Hotel, at the conclusion of which the success cf the 
company, health of its president, vice-president, and that of other 

rominent officers were duly toasted with enthusiasm. The party 

roke up at Kingston about 8 p.m., after a most pleasant run back, 
during which the opportunity of obtaining a photographic memento 
was taken, and a most enjoyable day's outing was terminated with 
musical honours to the vice-president and the manager in England, to 
whom, by their kindly presence and co-operation, the success of the 
trip was in a great measure due, and by a general expression on 
everyone's part that it had indeed been a Glorious 4th.” 


Pacific Cable Route Survey.—Concerning this survey; 
which was called for some 10 years ago by the Imperial and Colonial 
Conference, we make the following extract from the Geographical 
Journal, wbich publishes a summary of Admiralty surveys during the 
year 1897:—'" In the Pacific one of the surveying vessels made an 
extensive cruise to Honolulu, vid Palmyra and Fanning Islands, to 
search for reported shoals, survey islands, and obtain soundings at the 
same time, which would be useful for a Pacific cable. nes of 
soundings were carried from Sydney to Fj, Fiji to Sydney 
Island to Palmyra Island, and northward to a position about 
150 miles southward of the Sandwich Islands; also from a 
position about 360 miles south-east of the Sandwich Islands 
to Fanning Island and Suva. Between Suva and Auck- 
land a meridian distance was carried, also a line of sound. 
ings run to the eastward of former lines en route. From 
Auckland soundings were taken to North Cape and thence to Hobart. 
During this cruise Palmyra Island and anchorage was surveyed. 
Fanning Island was surveyed, the soundings being carried out to a 
sufficient distance to delineate the 1,000 fathome’ contour line, also 

made on large scales of English harbour and whaler anchorage.” 

e may say that along the routes surveyed, as above mentioned, the 
soundings show that there is no difficulty whatever as regards depth 
to be expected in cable laying, not only between Fiji and Fanning 
or Palmyra Islands, but also along any one of the proposed routes 
F Zealand, to Fanning Island or Palmyra 


The Proposed New Cable to the Cape.—In reference 
to the new cable to the Cape which has been suggested by the Hastern, 
the Eastern Extension, and the Eastern and South African h 
Companies, we ng from the African Review that the pro 
does not meet with much encouragement in Oape Colony, and a 
rider has been added to the Capetown Chamber of Oummerce resolu- 
tion regarding an all-British cable, to the effect that if the Imperial 
and the Colonial Governments do not themselves constrac: a cable, 
“any further communication with Europe should, if possible, be 
arranged without placing it in the hands of the same company as 
owns the two existing lines, aud that in any case full information as 
to the proposed routes and the conditions of the contract be given to 
the pub id before the Government are committed fo any action."— 
The Oommittee of Management were also empowered to communicate 
on the matter with the other Obambers of Commerce.—Mr. Heard, 
M.L.A., who moved the resolution, spoke of the recent statement of 
the Premier on the subject in the House. They were all agreed 
about the advisability of having an all-British cable, and that it 
should nct be in the pen of any company, but of tbe Imperial 
Government. They been left dependent upon one company for 
their communication with Europe, and, although the rates had been 
lowered, they were frequently put to disadvantage owing to. break- 
downs, &c.—Mr. Jagger said the chances were a hundred to one that 
they could nct get the Imperial Government to lay a cable. There 
was & powerful company in posce owning a third of the cable 
service of the world. Was it likely that they would quietly watch 
the Government lay another line witbout cutting rates. Another 
drawback to inviting Imperial co-operation was that it would take 
about five years to consider the question. He suggested that they 
should come to terms with the company. If they gave the company 
apy privileges they could take the right to regulate rates. If that 
were done they could bave the work done more quickly and more 
economically, and they would practically get all they wanted.—Tne 
resolution was carried, only one voting against it. 
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St. James's, Westminster.—The Vestry last week 
voided letters from various telephone subscribers calling attention 
to the inconvemience caused them, owing to having been deprived of 
fhe ase of the hone in ares ere of the Heddon Street fire, 
that com hed informed them that such inoon- 
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of the gravity of the position, to issue a pamphlet 
the press, setting forth at length the attitude tsken 
to the question of underground cables. 


Wire Export Trade.— The returns just 
of telegraph wire and apparatus oon- 


shipments were fairly satisfactory, the total value being 
— than £145,281, as compared with only £41,944 in the 

d £88,340 in June, 1897. The result of ta 

re 


year to that date was below that recorded for the 
1897. For the first half of the current year the value 
ts has amounted to £500,896, or £30,170 more than 
re aae o£ last year, and £157,633 more than in the first 
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OONTRAOTS OPEN AND CLOSED. 


OPEN. 


Beigium.—August 1st. The municipal authorities of 
„ mpa for lighting and power purposes i 
electrical es for u u 
the town during a period of 80 years. x 
L'Administration Communale de Stavelot (Belgium). Particulars 
from the Secretariat de la Ville on payment of 4 francs, 


— July 23rd. — , Great Northern Railway 
(Ireland) in 

ination for the premises at 3 Terminus, Dublin 
Speeillontion from the secretary. 


Eeeles.—Jaly 231d. The Corporation of Eooles are 
prepared to receive tenders for the wiring of the Town Hall, See 
cur “Official Notices.” 


mbmarine cable core. Tenders to be sent to Le Sous-Secretariat 
TEtat des Postes et des Telegraphes, Rue de Grenelle, 103, Paris, 
trom whence particulars may be obtained. 


Hspten.—Angust 1st. The Parish Oounoil ask for 
tenders for lighting the district by electricity to be sent to the clerk. 


Nelbeurne.—Tenders are asked by the Melbourne City 
Cell for 600,000 arc lamp carbons. Bce our Official Notices." 


Hiddlesbrough.—July 15th. The Tees Union Shipping 
Company are inviting tenders for the construction and erection of an 
electrical hoist u their wharf at Middl h. Particulars, &c , 
8 Mr. J. G. W. Aldridge, 9, Victoria Street, B. W., and tenders to 

seretary. 


Russia.—Tenders are being invited until August 13th 
text by the municipal authorities of Tiflis, for the erection and 
of a station for the electric lighting, by means of 

we of the public streets in the centre of the town. Particulars 
may be obtained from, and tenders to be sent to, La Mairie de Tiflis, 


Shanghai.—August 10th. The Shanghai 
5 1 
steam al 8 water-tube boiler. Parti 


Shoreditch.—July 18th. The Vest 
the supply and erection of additional oon us current motor 
transformers with switch gear and extension to switchboard at the 
electric generating station, Coronet Street, Shoreditch. Specifications 
from Mesers. Kincaid, Waller & Manville, 29, Great George Street. 
Bee our Officia) Notices." 


— N 1 uly 22nd. The Vestry ask for 
ying of insulated mains, conduits, boxes 
Bee our Oficial Notices." i iz 
Wigan.—Tenders are asked for the eleotrio lighting of 
the Drill Hall on the occasion of the Wigan Trades, Commercial and 
Art Exhibition to be held from October 26th to December 7th. Beo 
our ‘Official Notices." l 


West Ham.—Jaly 18th. The Council invite tenders for 
the Municipal Technical Institute for battery, two electro-motor 
experiment dynamos and transformers, machine tools and experi- 
mental steam engines. See our Official Notices.” 


Yarmouth.—July 19th. The Corporation invite tenders 
for one 150-kw. high speed engine and alternator direct coupled. 
Specification from Mr. A. H. Preece, 39, Victoria Street, S. W. 


invite tenders for 


CLOSED. 


Leyton.—On the recommendation of the Electric Lighting 
Committee, the following tenders ia connection with the extensions 
at the Central Electric Light Station were adopted :—Battery, Hart 
Secondary Storage Syndicate, Limited (£1,480); switohboards, 
General Electric Company (£150); boosters and accessories, General 
Bleotric Company and Messrs. Faller & Oo. (£246 174. 64. and £230 
respectively). 


Austria.—Mesers. Siemens & Halske, Berlin, have se- 
cured a contract to convert the horse tram ways in the towa of 
Salzburg into electric lines. 


Exmouth.—The Electric Lighting Ogmmittee of the 
Urban District Council reported that they had accepted the tender 
of the Brush Electrical Engineering Company, Limited, to supply, 
deliver, and erect a 100. kilc watt steam alternator for £1,477 10:., the 
oompany undertaking to have the plant erected and ready for work 
not Inter than September 29th; the tender of Messrs. Joha Damerel 
and Son to supply a cable carrying waggon for £15 6s.; and the 
tender of Mr. W. Otton to supply 450 feet 13-inch diameter 4-strand 
best quality driving rope. 


NOTES. 
A New Institution,—The Institution of Electrical and 


shape, and the following circular has been 
connected with the above professions :— 


Dear Sir,—Ina view of the that is being made in electrical 
and mechanical works in country, several gentlemen connected 
with same are of the opinion that the time has now arrived for the 
formation cf an Institution of Electrical and Mechanical Eogineers 
in this country, and they are firmly of the belief that such an Insti- 

materially tend to bind together all those employed in 


subject to any of your friends who may be interested in the move- 
ment, and who, through an oversight, may not have received a similar 
invitation. 

An early reply will oblige, 


l 
Yours fai , 
dh Por the {nitiators, 
Danvers, 
M.I.E E., London. 
We offer Mr. Danvers our hearty good wishes for a successful 
issue to his labours. | 


Messrs. Schuckert & Co.— It is reported that Meesrs. 
Schuckert & Co., of Nuremberg, are about to form a speci: 
So pony to exploit their electrical engineering specialities in 
England and the British Colonies, 
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. Persogal.—-Mr. Handoock, of Handoook & Dykes, was 
on Saturday married at Bromley, Kent, to Miss Sophie 
Tulloch, daughter of Major Hector Tulloch, C.B., R. E., late 
chief engineering inspector of the Local Government Board. 

It will be seen from our “ Lighting Notes” that Mr. Harman 
Lewis is resigning his position as electrical engineer to the 
Wolverhampton Corporation on account of ill health. He 
will continue to act in a consulting capacity. Mr. Lewis's 
health has for some little time, unfortunately, completely 
broken down, and after the last year’s work was com- 
pleted Mr. Lewis felt that his present state of health pre- 
cluded him from continuing work satisfactorily, and that 
the only thing for him to do to restore his health was to 
have an absolute and complete change of surroundings. 
This resignation was accepted by the Lighting Committee 
with regret. As stated in the report given in our “ Electric 
Lighting Notes,” Mr. Lewis has acted both as consulting 
and resident electrical engineer, and was the means of 
effecting a very considerable saving in the initial stage of 
this undertaking, amounting to some £10,000. As is 
perhaps generally known the eystem in operation in this 
town is quite up to date, being a 2,000-volt direct current 
system, with motor transformer sub-stations, and the many 
difficulties to be dealt with in the design, erection, and 
working of such a station must be experienced to be appre- 
ciated, and every credit is due to Mr. Lewis for his ex- 
oeptionally good work. It is to be regretted that in view 
of the very excellent work done and resulte accemplished 
in Wolverhampton by Mr. Lewis, the Council were unable 
Lo agree to the recommendations of the Committee in their 
entirety. : | 

Mr. Preece, C. B., has been nominated for a seat on the 
SOLDE Trust of Carnarvon, near which town he has a resi- 
enoe, 


Haponfte.— We are not in a position to say much about 
this substitute for rubber and gutta-percha, as we do not 
knew the material Apparently it is a composition of some 
sort, and we know of 50 compositions in the rubber trade 
which would have the same result. In an article in the 
Financial News it is stated that a rubber spring block was 
oe by a pressure of 44 tons. It must have been a very 
small block, as the usual tests on rubber eprings used by the 
railways are as follows :—“ A 4-inch buffer should compress 
to its thickness under a load of from 4 to 6 tons. This 
buffer has then to be subjected to 10,000 blows equal to the 
compression without suffering damage.” We, therefore, do 
not attach much importance to the statement that the 
maponite block had only gone very little under a pressure of 
134 t tons after sustaining 22 severe (?) blows from a Nasmyth 
ammer. 


An American-made Submarine Cable.— The John A. 
Koebling's Sons Co. (Trenton, N. J.) have completed, sa 

the India- Rubber World, a large submarine cable for the 
Western Union Telegraph Company, to be used for the trans- 


mission of beneath the waters of Puget Sound, 
Port les and Victoria. The cable is 29 miles 
in length, and is divided into two sections. One section is 


20 miles in length, and the other nine, the former requiring 
six cars, each of 27 tons capacity, and the latter three cars 
of like capacity, for their ion. The cable was 
laid on the cars in the shape of a large figure 8, layer upon 
layer, and upright boards were placed along the sides of the 
cars to give them greater capacity. A temporary roof was 
built over the cable. The entire cable big: n 188 tons, and 
it was made at the rate of abont a mile a day. The cable is 
a three-conductor one, gutta-percha insulated. 


Weblyn v. Shoolbred.—This case was commenced on 
y before Mr. Verey, the Official Referee, promi- 
nent counsel being employed on both sides. "The action was 
for damages, the plaintiff claiming that the defendant 
had negligently carried out electric wiring at 80, Strand, 
Where the plaintiff was exhibiting a picture called “A 
Royal Harem,” valued at £1,000. It was held by the 
5 that a fire which had occurred and partially 
maged the picture was due to the wiring being negligently 
ides out. (A full report of this case will appear next 
week. 


. Moter Fans on Trains.—The Elecrital Engineer of New 
York says: —“ In eur issue of June 16th, Dr. A. 
Oleaves made the interesting suggest ien that it would be a 
good move on the part of railroad companies to put fan 
motors in their passenger cars in the summer time as . 
means of keeping the air fresh and pure. By a curions 

coincidence, the announcement is now made that the Balti. 

more and Ohio South-western Railway officials have solved 
the problem of cooling sleeping cars in stations at night, 

At Cincinnati, Louisville and St. Louis, this line has sleep. 
ing cars placed in the stations at 10 p. m., which de not depart 
until after midnight, and in order to make them comfortable | 
and cool, it has placed 16-inch electric fans in each end of : 
the sleepers, thus removing the heated and impure air from 
all parts of the car. The fans have been in operation about 
two weeks, and have been the subject of many favourable . 
comments from the travelling public. This is certainly a 

step in the right direction, and a piece of judicions enter- : 
prise worthy of general imitation on all the railroads. Why : 
should not all oars be sweetened and freshened in this way | 
before taking on passengers? It would not be very expen- : 
sive; in fact, it might more than pay for itself in theinduce- : 
ment thus given to ride rather than avoid, as one now does, : 
the hot, stuffy, smelly cara that are so uninviting. Perhaps : 
the innovation could be limited to certain cars where an extra 

payment is already asked. We can hardly be mistaken in 

supposing that it would be weloomed by a great many. Dr. 

Cleaves's idea of fan motors on the cars while in motion is 
not bad. It would enable one to close the windows that now | 
let dust and cinders in so freely, as the fans would keep the 

air circulating. The coming of electricity for traction pur- 

poses will soon render all these improvements far more 
possible and feasible than they now are." 


Battlefield Communication.—It wil be interesting, 
says Electrical Engineer of New York, to see how the present 
campaign in Cuba tests the utility of various means of oom- 
munication on the battlefield, and how far our Signal Corps 
has perfected its system and apparatus, The tropical forest 
is not kindly disposed to aerial circuits, the tropical rainy 
season is not the best for high insulation, and the demands 
on Vigilant inspection and maintenance will be heavy. In 
fact, a better opportunity to dispense with wires, and try the 
Marconi system from mountain top to mountain top could 
scarcely bs found. There is also a good chance to teat the 
serviceability of army balloons, and even of homing pigeons, 
as well as searchlight signals by night—any means, in short, 
that will ff. o with his men, 
and informed of all that is occurring. We hope to reoord 
for General Greely, chief signal officer, and for the whole 
corps, a large of invaluable work. 


From the River Plate.— TA Review of the River Plate 
says: “In view of the proteste lodged before the municipality 
by the gas and electric light companiesin Buenos Ayres against 
the use of a bare neutral wire by the German Electric Light 
Company, the municipality has appointed Dr. Bahia to report 
on pros and cons of the case with as little delay as 
possible. If it is finally resolved not to allow the use of 
a bare neutral in the mains of the German Company, we 
presume that no other companies will be allowed to use an 
earthed wire, even if only in house installations, carried out 
on the concentric system with an earthed outer. If this 
system were adopted in all the installations there would be 
nothing to say against it, but when it is only employed here 
and there, the danger from fire becomes very great. In this 
question of bare neutrals and outers in concentric we are 
of the opinion that the insurance companies are the ones 
who should have most to say in the matter, and we 
understand that special rules are being laeto which will 
be adopted should its use be allowed by the authorities.” 


_ Society of Engineers.—An extremely interesting visit 
was made by & , paris of the members of the Society of 
Engineers on Wednesday last to the London, Brighton and 
South Coast Railway locomotive works at Brighton, the 
Brighton Marine P and Pier Works, Volk’s Electric 
Railway, and the Brighton and Rottingdean Sea-shore 
Electric Tramroad. 2s 
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Ae J. M. d. Trexise, who for some years 
m has connected with the electrical engineering 
of the Post Office, was married on Wednesday 
last, July 6th, to Miss A Octavia Jay, of South Ken- 
singto. The ceremony, which was fully choral, took place 
Mary Abbott's Ohurch. Bu. ee o the happy 
àre now spending a few w in the vicinity o 
orfolk Broads. j i 


P Lirkthowe R is d the in 
t, wi aptains. Vyvyan ar er, Elder 
Bethea of the Trinity House, arrived at Yarmonth last 
Saturday, and inspected the district store-house and Caister 
lights on Monday, to inaugurate what may prove to be a 
most important improvement in coast illumination, viz., the 
ion of the incandescent gas burner, which was intro- 
duced for the first time, as far as our coasts are concerned, 
at the Caister leading lights, on the Britannia Pier and at 
the Sailors’ Home. On Monday night the visitors proceeded 
as far u the Cockle light-vessel to view the lights, which 
were a marked improvement on the old ones, showing clearly, 
and distinctly superior to the electric lights by which they 
were surrounded, and to the mariner an increase of illumi- 
nating power from 3,000 to 10,000 candles, 


the 


a | 


NEW COMPANIES REGISTERED. — 


Lenden Steam Omnibus Company, Limited (58,017). 
—This company was registered on June 30th, with a capital of 
£420,000 in E10 shares (2,000 founders’), to enter into an agreement 
ith the British Motor Oompany, Limited, and to carry on the 
bosiness of omnibus, van, carriage, steamboat, and launch proprietors 
livery stable keepers, job masters, carriers, cycle manu- 
and dealers, electrical and mechanical engineers, elec- 
nists, fitters, founders, wire drawers, tube makers, 

metallurgists, &o. The subscribers (with one share each 
H. W. Brown, 79, High Street, Beckenham, journalist; E. T. 
» 48, Geneva Road, Brixton, S. W., clerk; A. D. Brown, 31, 
Road, Upper Clapton, N. E., writer; A. J. Swan, 124, 
Rye, S.E. gentleman ; J. Peacock, 32, Park Street, Isling- 
Paul, 18, Appach Road, Brixton Hill, S. W., 
. W. Honess, 35, Florence Road, Wimbledon, gentleman. 

of directors is not to be less than three nor more 

; the subscribers are to appoint the first; qualification, 

i ; deputy chairman, 350 
annum. 


gas 
E 
J 


HT 
1 


11 
ji ; 
i 

ji 
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ews amd Entertainment Telephone Syndicate, 
(58,064).—This company was registered on July 4th, with a 
aoe in £1 shares, to adopt an agreement with Lazarus 


H 


E 


HIT 
| 
! 
| 


electrical, mechanical, metallurg 


» Chatterton - 
Brunswick Sq 


j 
or 
: 
H 
; 
F 
t 
: 


ord Park, Ohiswick, W., clerk; H. Spinka, 59, 
, | The number of directors is not to 
ttan two nor more than five; the subscribers ate to appoint 
: Pemuneration as fixed by the company. 


lamp Company, Limited (58,057).— This 
registered on July 4tb, with a capital of £17,000 in £1 
t an agreement with B. Zusman, and to carry on the 
makers of electric lamps and accessories, iron and brass 
glass smelters, manufacturers, wood and metal 
. N ang panon wire drawers, a 
. o ge, Ashslead, gentleman, 
ue gente E. Hooper, Broad Street House, E.O., engineer, 500 
peer, 600 chu: eimer. 86, Redoross Street, E O., i 
475 shares: I. Gr E. Lasarus, 5, Bloomsbury Square, H. O., solicitor, 
250 shares: J. | PAS Eel, 120, Bishopegate Street, H. C, foreign banker, 
wars: d. Br, WY ler, 2, Coptball Buildings, E.O., stockbroker, 100 
; Registern " Queen r 3 vd ; 5 
Without articles of association. gistercd cffice, 

130, Dash wood Houre, New Broad Street, E. C. 


Wester 
(4073) This CRMada Tele 


H 
1 
] 
j 
: 


IHE 
1 


Mus 2 d One share each) are :—J y, Woodlands, 
woollen — MAN ; J. Crowther, Woodley, Huddersfield, 
a Adee! W. D Shaw, H i wood, cotton 
ner; ‘Sheard, WW. ds, Batley, woollen manufacturer; R. I. 
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Critchley, Hyrst House, Dewsbury, ooal owner; F. Priestman, Pierre- 
mont, Mannin gham, Bradford, worsted spinner; J. H. Wade, 8, Picca- 
dilly, Bradford, solicitor. Table “A” mainly applies. 


Caoutchouc Company, Limited (58,151).—This com- 
pany was registered on July lith, with a capital of £50,000 in £1 
shares, to acquire and carry on the business of manufacturers of 
India-rubber carried on by Henry Edmunds, James E. Baxter, and 
George E. Heyl-Dia at Leyland, Lancashire, under the style of “The 
Caoutchouc Company," to adopt an agreement with the said vendors, 
and to apply a secret process to the insulation of telegraphic, tele- 
pod and electric wires, and cables and appliances. The subscri- 

rs (with one share each) are:—J. E. Baxter, Highfield, Leyland, 
Lancashire, robber manufacturer; H. Edmunds, 39, Victoria Street, 
S. W., electrical engineer; G. E. Heyl-Dia, 236, Great Clowes Street, 
Manchester, electrical engineer; C. J. Beaver, Vernon Place, Leyland, 
engineer; T. Smith, 10, Moss Lane, Leyland, book-keeper; W. B. 
Edelston, 7, Winckley Street, Preston, solicitor; J. Bbutt, Holme 
House, n, near Preston, secretaty. The number of the 
directors is not to be less than two nor more than five. The first are: 
Henry Edmunds, James E. Baxter, and George E. Heyl-Dia; quali- 
fication, £500; remuneration, 10 per cent. of the net profits, after the 
payment of a 10 per cent. dividend, the same to be divisible. Regis- 
tered office, Wheelton Lane, Leyland, Lancashire. 


Hodges & Todd, Limited (58,153).—This company 
was registered on July 11th, with a capital of £25,000 in £1 shares, 
to adopt an agreement with Herbert C. Hodges, Percy W. O. Hodges, 
and John Todd, for the acquisition of the business of “ Hodges and 
Todd,” and to carry on the business of suppliers of electricity, elec- 
tricians, electrical and mechanical engineers, &c. The subscribers 
(with one share each) are:—H. O. Hodges, 30, Hampstead Road, 
N.W , electrical engineer; P. W. O. Hodges, 30, Hampstead Road, 
N.W., electrical engineer; J. Todd, 30, Hampstead Road, N.W., 
electrical engineer; J. Masterton, 11, Brixton Road, S W., clerk; G. 
Obarles, 143, Ball’s Pond Road, Islington, engineer; J. J. M. Brown- 
ing, 8, Harold Street, Camberwell, electrical engineer; P. E. E. 
Lewis, Fairlop Road, Leytonstone, electrical engineer. The number 
of directors is not to be less than three nor more than seven; the 
first are the first three subscribers ; qualification, 4500; remuneration, 
£100 each per annum. | | 


Telegraph Manufacturing . Company, Limited 
(58,158) .—This company was registered on July 11th, with a capital 
of £200,000 in £5 shares (20,000 preference), to enter into an 
agreement with a company of the rame name (registered ia 1886) and 
John Brotherton, its liquidator, for the acquisition of its business, 
and to carry on the business of electrical, mechanical aad general 
engineers and contractors, manufacturers of and dealers in wires, 
cables, and all kinds of electrical materials and apparatus, elec- 
tricians, machinists, suppliers of electricity, &c, The subscribers 
(with one share each) are:—J. Brotherton, Elm Cottage, Helsby, 
secretary; J. Taylor, Heathercliffe, Helsby, manufacturer; G. C. 
Taylor, Ravenscar, Helsby, manufacturer; F. Whiteley, Oaka 
cliffe, Helaby, manufacturer; A. Whalley, Ashville, Helsbv, 
engineer; E. R. Pearson, Victoria Road, Runcorn, clerk; G. 
Seddon, 49, Halkyn Road, Hoole, Ohester, clerk. The number of 
directors is not to be less than three ncr more than five. The first 
are: James Taylor, Dr. John Hopkinson, George C. Taylor, and 
Frederick Whiteley. Qualification, £2,000; remuneration, £200 each 
per annum. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Browett, Lindley & Co., Limited (32,534).—This com- 
ADy's annual return was filed on May 7th. The capital is £30,000 
in 2,100 ordinary and 900 preference shares of £10 each; 1,712 
ordinary and 550 preference shares have been taken up, and 800 
ordinary shares are considesed as paid; £10 per share has been called 
on the rest, and £14,620 has been paid. . | 


———— een 


CITY ROTHS. 


Electrical Power Storage Company, Limited, 


Tn report of the directors, presented yesterday to the ordinary 
general meeting, stated that the net profit for the IM is 
£4,389 66. öd, which, with a balance of £242 2d. 
from last year, smounte to £4,681 6s. 7d, out of which the 
directors recommend the payment of a dividend of 5 per cent. on 
the ordinary share capital, which will absorb £4,274 16d., leaving 
£356 103. 7d. to be carried forward. Provision has been made for the 
maintenance of buildings, plant, tools, &o.,at a cost of £2,610 12s. 1d. 
A considerable portion of the area obtained during last year for the 
extension of the Millwall works has now been built upon, aud the 
shops fitted with newest types of machinery. The increased facilities 
thus obtained have enabled the company to keep pace with the grow- 
ing demands for its manufactures. The company is now producing 
nearly all standard British and Continental types of secondary 
batteries, provided with Planté formed or pasted plates, and is thus 
in an exceptional position for executing contracts to the various 
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requirements of consulting and acting engineers throughout the 
cyan The directors are pleased to announce that during the year 
a Royal Warrant bas been issued appointing the company storage battery 
makers to Her Majesty the Queen. This is the first and only Royal 
Warrant which has been granted for any electrical appliances. Owing 
to ill health, Mr. Frank King, who has been manager of the present 
company since its formation, has tendered his resignation. The 
directors have socepted it with the utmost regret, and have unani- 
mously elected bim to 8 seat at the board, 


‘The Electric Construction Company, Limited, 


Tur report of the directors, to be submitted to the shareholders at 
the fifth annual general meeting of the Electric Construction Oom- 
uy, Limited, to be held on Thuredsy, July 21st, 1898, at Winchester 
ouse, 50, Old Broad Street, London, E. O., at 2. 30 p.m., states that the 
net profits of the year are £18,854 7s.,and adding the balance brought 
from last year, £16,499 Os. 9d., the amount available for dividend is 
£35,353 76. 9d. The directors recommend payment, on July 80th, of a divi- 
dend of 7 cent. on the preference shares, and of 6 per cent. on the 
ordinary shares, cne-half on July 30th and the cther on January 31st 
next. These dividends will absorb £16,274 7s. 3d., and tbe directors 
fnrther recommend tbat £17,000 cf the surplus, together with the 
£23,000 now at credit of depreciation account, be transferred to a 
reserve and depreciation account, which would thus amount 

to £40,000 ; the balanoe of £2,079 0s. 6d. remaining at credit of profit 
and loss account, to be carried forward.. The buildings and plant 
have been fully maintained, and adequate depreciation provided, as 
formerly, out of revenue. Only such additions as tend to increase of 


pany for tbe electrical equipment of 
ite extension to Moorgate Street. It is not expected that the Work- 
men’s Compensation Act, 1897, will affect the company to any im- 

t extent, as there has been no serious accident in the works 
ts mentioned in 


them in January for an equal amount of stock 
and a premium of 3 per cent., and the balance of £37,200 will be 


ortgage 
debentures are repayable by balf-yearly drawings. The directors who 
retire by rotation at the general meeting (and are eligible for re- 
election) are Messrs. Barclay and Courtenay. Messrs. James Moston 
and Oo., the auditors for the past year, offer themselves for re- 


Crompten & Co., Limited. 


Tax tenth report of the directors, to be presented at the annual 
meeting of the shareholders at the City Terminus Hotel, 

on Street, in the City of London, on Thursday, July 211t, 1898, 
"clock, states that the net profits for the year amount to £13,568 
ing that during nearly six months of the year the 

was the disastrous strike of the 


freehold works of the com 
and the anticipations of ' as to 
manufacture at those works have been fully realised. 
ture of aro lampe, meas te, 

boards is still being carried on at the old works Probably it 
of the company in the near future 


e board take this opportunity of congratulating 
shareholders on their having taken the necessary steps to place 
their business on a sound footing. Mr. J. F. Albright has retired 
from the position of a director of the company, and it is not p 
to fill the vacancy at present. In accordance with the arti of 
association, Mr. Be Gibson retires from the beard of directors 
by rotation, but offers himself for re-election. The auditors, Mesars. 
J. H. Duncan & Co., also offer themselves for re-election, 


Edmundsons’ Electricity Corporation. 


Tux first ordinary general meeting of Edmundsons Electricity Oor- 
pene, Limited. was held last Friday at the offices, Broad 
anctuary Ohambers, Westminster, 8.W., under the presidency of 


they determined to extend their 
operations to town lighting, and undertook a contract for a central 
bury, 8 oom 


necessary $ 
yay; ADA Er BOAN PETTE MOa SAT ce. Therefore 
in to £200,000, the actual amount at present issued being 


of the local authorities, to undertaka the electric lighting powers 
conferred by Aot of Parliament, and it is with these local companies 
that they had contracts for the construction of all the various works 
they require. The demand for current, so far,in those towns in 
which the works are approaching completion, is most satisfactory, 
and they have every reason to balieve that the interest which they 
retain in these local companies will be a valuable one. The profit 
and loss account gives the result of 21 months’ working, the company 
having taken over the business as a going concern from July 1st, 
1896, and shows a profit of £7,645; but out of these profits the sum 
of £2,500 has been paid to the shareholders in the company as 
interest on the purchase money for nine months, according to the 
arrangement made with that company. Under the head of assets, 
goodwill, leases, &c., £45,000, that amount ought to be greater by the 
sum of £9,000. The directors, in recommending that a dividend at 
the rate of 5 cent. be paid upon the o shares, would 
remind the shareholders that these shares are enti to a cumu- 
lative 6 per cent. dividend before anything is paid. on the deferred 
shares, and as only 5 per cent. is being paid this year, a farther 
1 per cent. is due on these shares before any dividend can be paid 
on the deferred shares. 

The motion for the adoption of the report and statement of accounts 
was unanimously agreed to. 


Waterloo and City Railway Compan —The report 


for the half-year states that the direotors relied on the 
com of the railway in the early part of the year, but their 

have not been realis d, and the for traffic can- 
not be date the train 


d before s dre let next, on w 
services will be commenced by the South-Western Railway Company, 
under the agreement of March, 1804. The interest Lp need 
construction of the railway was limited to £25,000 by company’s 
Act of 1893, and as that amount was reached with the distribution 
made in January last, there cannot now be any farther similar pay- 
ment to the proprietors out of capital. 


—A final dividend of 3s. per share, and a bonus of 1e por share (both 
free of income-tax), is to be recommended, such dividend and bonus 


th 
vidends already paid, a total distribution of 34 per cent. 
for the year ended June 30th last, and 


Blackheath and Greenwich District Electricity 
Company.—Thbis company bas been asking for subscription during 
the past week for £148,000 £1 shares. 


TRAFFIO RECEIPTS. 


The Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending July th, 1808, were dist 14s. d.; ae ing period 
1897, £2,608 od.; increase, £522 14s. 54. 

The City and South London Rail Company.—The receipts for the week end- 
ing July 10th, 11800, were "Ris; week 2. 188 47 llth, 1897, £903; 

crease, 411; total receipts for half-year, 41,900 ; corresponding 
period, 1897, 41, 988; decrease, £82. Miles open 8}. - 

The Dover Corporation HElectrio Tramways.—The receipts for th 


+i e week 
ending July 9th, 1808, were £201 2s. lld.; total receipts to July 9th, 1898, 
£8,404 17s. 11d. ; 
The Dublin Southern District (Electric) Tramways Company. Tho receipts for 
the week en July 8th, were £858 4s. ; correspon: 
14s. 44.; increase, £119 10s. 54.; passengers 


g 


198396 ? corres] eek last 105,585 vi date, £018 
; oorrespon w year 585 
16s. 7d. ; a te date last year, £817 8a. ; increase to date, 


#102 18s. 5d.; eage open, 8 miles. 

The Liverpool Overhead Railwa compen The receipts for the week ending 
July 10th, 1898, a mounted. to 1559; corresponding week last year, 
£1,488 ; increase, £106, 

The Western and Brazilian Te ph Company, Limited.—The receipts for 
the week ending July 8th, after deducting 17 per cent. of the 
gross receipts payable to the London Platino- Brasilian Telegraph . 
pany, Limited, were £3,728, 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


| | Stock odia Closing Business done 
Present or Dividen r 
P: NAME. Share.) the last three fears, | QUOtation, | Quotation, | week ended 
| | 1895. | 1296. | 1897. | Highest. Low 
187, 40% African Direct Telegraph, 4 Y Debs. 100 4 | „ | 99 —103xd | 99 —103 "102 | 100^ 
25,000, Amazon Telegraph, shares 10 E. m 6— 7 | 6— 7 jas EM 
125,000 Do. do. 5 % Debs. Red. ... 100 92 — 95xd | 92 — 95 ve s% 
923,960! Anglo-American Telegraph  ...  ... ., Stock £2 9s£2 13s T 65 — 68 64 — 67 65j | ... 
3,088,0207 Do. do. 6 95 Pref. Stock £4 18s, £5 6s 1164—1174 116 —117 1171 | 116 
5,038, (A0. Do. do. Deferred... h Stock „ | 16j— 17} | 16}— 162 167 | 164 - 
130,000 | Brazilian Submarine TH . 10 | 7 T [4 7% | | 154— 16 154— 16 16 15H 
15, Do. do. Debs. 2nd series, 1906 100 5 .. 111 —115 xd|lll —115 | Wn n 
44000 | Chili Telephone, Nos. 140 44600 id 54 s% 23— 34 | 24— 34 "à 
gor Mu uias Cable ‘ . $100 7 8 % 180 —190 180 —190 m "s 
do. Sterling 500 year r % Deb. Stock Red. Stock 104 —106 104 —106 105} oes 
—4 e Telephone Construction and e E 145 $ | — 3 — las TT 
"16.000. Cuba Telegraph .. » 8 8 7% | l MP s 
6,000 | Do. 10 * Pref. ... 10 10 10 10 % | 144— 154 | 144— 155 | ... isi 
12,931 | Direct Spanish Telegraph ; 5 4 4 4 NW East. 4— 5 | .. ds 
6,000 | Do. do. 10% Cum. Pref. — . ..| 6 10 % |10 % 10 10 — 11 10 — 11 is Rd 
30,0001 Do. do. Debs., Nos. 1 to 6,000 ... | 50 | 4495 | 44% | 44 102—10575xd102 —10595 | ... wa 
60,7101, Direct United States Cable „ 20 | 22% 1212 | ... | 10g— 112 10f— 111 | 11g | 10g 
ed Direct West India Cable, 44 % Reg. Deb. 00 P s e. | . | 100—108 xd 100 —103 3 
400,000 Eastern Telegraph, Nos. 1 to 400,000 EM 10 | 64% | 64 —. |17]— 173 | 172— ME 174} 175 
70,000 Do. 6 % Cum. Pref. 10 6 6 a ee i3 | Ks 
89,900 Do. Debs., repayable August, 1899... | 100 5 5 .. 101 —104 101 —104 " ivo 
102,615]. Do. Mort. Deb. Stock Red. Stock 4 4 .. |128 —127 123 —127 125] | 1234 
250,000 a vl eT 2 and China Telegraph 10 7 7 7 96 171 — 18 174— 18 1711 174 
| 0 5 Aus. Gov. Sub.) Deb., 1900, red. ann. | 
25,2001 Í 2 05 5 640, aoo 4396 ) 100 8 * 5 * 6 % | 98 —102 xd 98 —102 | 
100,5001 do. Bearer, 1,050—3,975, 4,327—6,400 | 100 | 5 $ 5 & 6 % | 99 —102 xd 99 —102 TO eee 
320,0001 " — 4 95 Deb. Stock ... .. Stock 4 4 t 124 —128 124 —128 127 124 
astern and South African Tel hh, 5 % Mort. Deb., R 
Magd 1900 red. ann. udi d K3 1 to 2,343 } 100 | 5 % | 5 % , ee ae SE oH 1003 
46,5001. Do do. do. to bearer, 2,344 to 5,500 | 100 5 5 ‘ 99 —102 xd) 99 —102 a ‘a 
8282 Do. 4% Mort. Debs., Nos. 1 to 8,000, red. 1909 | 100 | 4 4 .. 101 —104 (102 —105 - TA 
Do. 4% Reg. Mt. Debs. (Mauritius Sub. * 18,000 25 4 $ 4 . 104 —107% 104 1079. 
10 227 Globe . and Trust... is 10 44% | 4475 | 4495 | 114— 12 | 114— 12 ni 118 
180,042 | Do. 6 95 Pref. js 10 6 6 6 163— 17 164— 17 16 16g 
150,000 | Great Northern Telegraph, of Copenhagen... 10 10 % 10 % 10 29 — 30 29 — 30 298 | ... 
160, 0000 Do. do. do. 5 & Debs. ... 100 5 5 5 95 100 —103 101 —104 "^ a 
97,000 | | Halifax & Bermuda Cable, 4 44% let. Mt. Dbs., w'n.1-1,200, rd. 100 | ... m .. | 99 —103 xd| 99 —103 991 | ... 
17,000 | Indo-European 8 ih i 25 10 10 10 50 — 53 50 — 53 53 523 
100, ‘0001 London Platino-Brazilian Telegraph, 6 % Debs. ... *. 100 6 6 6 108 —111 108 —111 sis “si 
28,000 | Montevideo Telephone, 6 % Pref., Nos. 1 to 28,000 .. 5 4 4 4 2— 22 | 21— 15 os 
484597 National Telephone, 1 to 484,597 - 5 53 54 6 53— 58 54— 5; 5111 
15,000 Do. 6 % Cum. Ist Pref. 10 6 6 6 15 —17 15 — 17 Wi e 
epe Do. 6 95 Cum. 2nd Pref. ... 10 | 6 6 6 F 153 fai 
Do. 5 95 Non-cum. 3rd Pref., 1 to 250,000 5 5 5 5 5§— | 59— 58 5 54 
T Do. 34 % Deb. Stock Red. Stock 34% | 34% | 34% | 100—105 xd 100—105 1014 101 
171,504 Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1|65, 5 5 9 — f— #2 | ss n 
100,000 Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000 ... | 100 | 4 4 4 104 —107 xd104 —107 | one 
11,839 | Reuter’s ... 8 5 2 5 7 5 W 8— 9. | 8— 9 | i 
3,881 | Submarine Cables Trust di Cert.| ... M *. 136 —141 136 — 144 Ms 
58,000. United River Plate Telephone - 5 | 4 i l1 s] 5 
146, Do. do. 5% Debs. Stock 5 T . 103 —106 xd103 —106 
15,609 West African Telegraph, 7,501 to 23,109 10 | 4 nil | nil 43 
213,4001 Do. do. 5 * Debs. . 100 5 5% |5% | 99 —102 99 —102 
30,008. West Coast of America, Nos. 1—30, 000 and 53, 001—583, 008 X * ver ae | — 4 1— 1 " 55 
150,000 Do. do. 496 Debs., 1—1 ,500 gua. by Braz. Sub. Tel. | 100 852 .. 108 —106 xd/103 —106 T ee 
64,260 Western and Brazilian Telegraph v TTE | 8 2 | poses 11? JE s 12 P ue 
83,129 Do. do. do. 5 96 Pref. Ord. . A 74 5 5 | t4 $i TA 
33,129 Do. do. do. Def. Ord. ‘s 74 1 ni f | T vè 
389,521 Do. do, do. 4 % Deb. Stock Red. Stock ... d e 9 106 xd T m —10 iti 8 
88,321 West India and Panama Telegraph .. GIU oe 1 20 i— 1d i— 1 à s" 
84,563 Do. do. e 8 3 Cum. 1st Pref. 10 6 6 6 | 71— 81 | "j— 8} 8 TH 
4,669 Do. do. Cum. 2nd Pref. . 10 6 6 6 5— 7 „ uu ee ; 
80,0001. Do. do. 55 5 96 . Nos. 1 to 1,800 | 100 : 5 5 Y 104 —107 xd104 —107 7/7 i 
1,163,0008 Western Union of U.S. Telegraph, : Ist Mort. Bonds 81000 7 7 7% 106 —110 105 —110 | EN » 
160,100} Do. do. do. Ster. Bonds 100 6 6 6 % 100 —105 100 —105 ; 
ELECTRICITY SUPPLY COMPANIES. 
| | | | 
80,000 | Charing Cross and Strand Electricity Supply 5 | 5% | 6 7 V 11 — 12 | 11 — 12 | Hd 2 
20,000 Do. do. do. do. 4j % Cum. Pref. 5 | PF SF .. | 03— 64 6$— 6} Jis T 
20.000 *Chelsea Electricity Supply, Ord., Nos. 1 to 10,277. 5 5 % 5 9,16 % | B— oxda 8— 9 |. | 
60,000 Do. do. do. 44 % Deb. Stock Red... Stock 44% | 44% | 4495 118 —115 113 —115 |... | .. 
90,000. City of London Electric Lighting, On 40,001—90,000 ... | 10 | 5 T 10 % | 254— 264 25 — 20 257 253 
10,000 - Do. Prov. Certs. Nos. 90,001 to 100,000 £5 10] ue | osx | uw | BO 20 18$ —38 | .. | d 
40,000 Do. 6 95 Cum. Pref., 1 to 40,000 T 25€ ee ee let 164 16 — 17 | 16i 16] 
400,000 Do. 5 95 Deb. Stock, "Scrip. (iss. at £115) ‘all paid TEL. 5 5 125 — 130d 125 —130 | .. | T 
30,000 County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—30,000 | 10 | nil | mil | nil |1241— 133 | 121— 1323 à 
10,000 Do. do. do. Nos. 30,001 to 40,000 £6 paid. 10 Kis "UA | T" 8— 9 8 — 9 | 81 | , 
20,000 Do. do. do. 6 95 Pref., 40,001—60,000 10 6 95/6 95 6 95 | 144— 154 | 144— 154 14$ | .. 
17,0 Edmundsons Elec. Corp., Ord. Shares 1—17,400 £6 paid Bol. an s vil 34— 44 31— 44 44 
10,000 House-to-House Electric Light Supply, Ord., 101 to 10,100 | 5 „ |4 8e p Hed 5 | " 
10,000 : Do. do. 7 96 Cum. Pref.. 517 T 7 94— 104 | 94— 104 sai me 
62,400 "Metropolitan Electric Supply, 101 to 62,500 101456 6 144— 154 | 15 — 16 153 155 
0007 44% First Mortgage Debenture Stock | ... 44 44 44% 116 —120 116 —120 " - 
6,452 | Notting pi Electric Lighting in 10 | 2 4 6 144— 155 | 144— 153 D 1 sii 
81,980 *St. J ames's and Pall Mall Electric Light, Ord. ... 5 74% 10496 144 154— 164 | 154— 164 16 15$ 
20,000 | Do. do. : Pref., 20,081 to 40,080 5 7 7 7 | 9 — 10 9 — 10 . 
80,000 Do. do. Deb. Stock Red. Stock — 14 105 —108 xd|105 —108 s sn 
43.34) | South London Electricity . Ord., £2 paid ... 5 | | 11— 21 1 24 24 i 
79,900. Westminster Electric Supply, Ord., 101 to 80,000 5 | 7 [4 9 [2 n [4 | 15 — 16 15 — 16 163 | 16 


c cau al prey — paid 
nless o ise sta ares are fully 
diu Dividends marked $ are for a year 


| Dividends 
of the latter 


igi ese) Google 
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SHARE LIST OF ELECTRICAL COMPANIES— Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Stock : Business done 
Present Vm i| Dividends tor | Cloning, | Closing. | during week 
Issue Bhare.| the last three years. July 6th. uly 18th. July 18th, — 
1895. 1896. 1 Highest.| Lowest. 
30,000 | British Electric 353 abs 7 os see "ME OE i 17 — M3 |164— 17 164 
Do. do 6 Cum. Pref. 30, 001-40, O00 
10,000 £7 pa. (issued ut £2 108, prom, all pd.) 1} .. | ow. FL. 119— 11 | 1094— 11 ex | 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000  ... 3| 2495| nil | nil 11— 2 14J— 2 1118 
90, 000 Do. do. Non- eum. 6 95 Pref., 1 to 90,000 2; 383% nil 4 2— 2— 2} 2} 25, 
125,000! Do. do. 44 % Perp. Deb. Stock ‘Stock... 110 —114 110 —114 d eons 
50,000 Do. do. 44 % 2nd Deb. Stock Red. Stock 99 —102 100 —103 ds s 
19,894 | Central London Railway, Ord. Shares s 10 93— 10} 91— 10} 10 104% 
129,179 Do. do. do. £6 paid 10 51— 601 51— 64 64 vis 
59,254 Do. do. Pref. half-shares £1 paid zl. tees ce 1— 1i 1j— 1i 1} 85 
67, 680 Do. do. Def. do. £5 paid e a 41— 43 44— 4 43 T" 
630, 000] City and South London Railway  .. .. Stock 14595. 14%) 14%] 68 — 71 69 — 71 70$ | 69} 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £3 pd. 10] .. aes 21— 3} 21— 3 e ses 
32,098 Crompton & Co., 50% 1 to 32,098 lg— 2} 12— 21 
Do. 5%, 1st Mort. Reg. Debs., 1 to 743 of | 
82,850 | £100, and 901 to 1,070 of £50 Rod. wae Nh rsen - . |88 — 93 89 — 94 825 
99, 261 dison & Swan Utd. El. Lgt., EA?” shares, £3 pd. 1 to 99, 261 5 5 & 5195| ... u- 23 21— 2i 28 
17,139 Do. do. do. „A“ Shares, 01—017,139 5| 5 527% 5 4 — 5 $us bine 
194,023 Do. do. do. 4% Deb. Stock Red. ... 100 abe is 101 1020 101 —108 - ays 
110,000 | Electrio Construction, 1 to 110,000 ... 2 5% 6 TE 21— 2 28 255 
16,343 Do. do. T 95 Cum. Pref., 1 to 16,343 2| 7% 7 34— 38 3133 
111,100 Do. do. 495 Perp. 1st Mort. Deb. Stock Stock| ... ns 10 E 107 —109 T 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 ... 2 s i— 8 4 
67,275 | Elmore’s Wire Manufacturing, 1 to 69,385, issued at 1 pm. 23 — 4 is 
9,6000; Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 10 din i 7 7 m — ion 8 — 10 ies 
12,500 | Henley's (W. T. 95 Telegraph Works, Ord. ... i 10 | 8 %' 10 12 cr 224 214— 224 221 
8,000 Do. do. 7 Pref „ 10 7% 7 7 18 — 194 eS 
50,000 Do. de do. 44 Mort. Deb. Stock... Stock 44% 44 4% 10 — cus 110 —116 Sei wat 
60,000 | India-Rubber, eee Percha and Telegraph Works ..| 10 | 10 % 10 25 10 Y 2 214— 223 224 | 21j 
800,000 Do. do. 4 % Ist Mort. Debs. | 100 | ... 103 JH 102 —106 m wh 
37,500 Liverpool GN Railway, Ord. ... -— 10 2j 2i 31 10g— 104 | 108— 104 T dis 
10,000 f Do. do. Pref., £10 paid 10 5 6 5 153— 161. | 153— 16} 2 ee 
37,350 | Telograph Construction and Maintenance ... 12 | 15 % 15 16 36 — 39 36 — 39 384 | 37 
150,000 Do. do. 5 95 Bonds, red. 1899 100; 56% 65 5 76,1100 —103xd 100 —103 wii 82 
540,0001! Waterloo and City Railway, Ord. Stock .. „ 100 —. 122 —127 119 —121 


t Quotations on Liverpool Stock Exchange. 


Dividends marked $ are ſor a year consisting of the latter part of one year and the first part of the next. 


t A otherwise stated all shares are fully paid. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


* Birmingham Electric Supply, Ordinary £5 (fully paid) 104. 
House-to-House, 44% Debentures of £100, 106—109. 
Eure and Knightsbridge Electric Lighting, Ordinary Shares 
£5 (fully paid) 12—14; 1st Preference Cumulative 6%, £5 
(fully paid), 8—84. Debentures, 106—108. Dividend, 1897, 
on Ordinary Shares 10%. 


* From Birmingham Share List. 


ON THE SOURCE OF THE RONTGEN 
RAYS IN FOCUS TUBES. 


Br ALAN A. CAMPBELL SWINTON. Oommunicated by Lorp 
KELVIN, F.R.8. Received June 7th, read June 16th, 1898. 


Tus writer bas already described (“ Some new Studies in Cathode 
and Réntgen 
on 3 4th, 1898) how he has found it possible to study by 
ie in-hole photography the active area on the anti-cathode of 

a A docs tube from which the Róntgen rays proceed. 
Vus omis der * special camera he bas now been able to make fur- 


ther investigations. The 


Radiations,” a discourse given at the Royal Institution 


camera is illustrated in fig. 1, where a is 


the pin-hole in a removable lead diec secured by a brass oap to the 
brass cone B, which is lined with thick lead so as to be opaque to the 
Rontgen rays. pisa framework into which slides either the fluo- 
rescent screen m, or a carrier containing a sensitive plate should 
photographs be required. ¥F is an observation tube for use with the 
55 It is made of insulating material to avoid danger 

shocks. 

With this apparatus directed at the anti-cathode of a focus tube, 
it is easy with the fluorescent screen in place to take accurate note of 


* Paper read before the Royal Society. 


are Ro found sufficient to impress gig oe the plate any e 


London Electric Supply Corporation, £5 Ordinary, 34—4. 

*T. Parker, £10 (fully paid), 15. 

Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
paid, 81—83. Dividend for 1896—6%. 


Bank rate of discount 24 per cent. (June 30th, 1898). 


————— 
— — — — 


the Sr of the active anti-cathode area which a dos on hey. 
ong, 


seen directly with the screen. has not, however, been found 
Eng m even with very prolonged exposures, to photograph any- 
ot directly visible with the screen, and having regard to 
culties of main the vacuum and other conditions con- 
Mast for any considerable length of time, the method of direct 
observation seems generally to be best and most convenient. For 
direct observation, rather a large pin-hole, say, about 2 mm. in 
diameter, givos the best results; for photograp y about half this 
diameter is preferable, as it gives ‘sharper 
The writer has made numerous observations and photographs with 
this apparatus, both with focus tubes of the ordinary pattern, and 


* 6 8 Pb 2G N we wCns. 


Fig. 2. 


also with & special tube in which both the cathode and also the 
anti-cathode (which in addition acted as anode) were independently 
adjustable along the axis of the tube, so that the distance between 
them could be varied from a minimum of 4 to a maximum of 14 cm. 
Tbis special tube is illustrated in fig. 2, and during the observations 
it was connected to a a mercury pump so that the degree of exhaustion 
could be varied as desired. 

The following are the main effects observed :— 

1. When the anti-cathode intersects the cathode stream at the 
focus, the dimensions of the active area are independent of the 
degree of exhaustion. For allother positions beyond tbe focus it is 


#f 


at A HN 


ee. , „ tË oar 2I A . ae, 2 „% —T——2 am 
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larger the lower the exhaustion and vice verad. These observations 
are, of course, only possible between the limits of exhaustion with 
which Röntgen rays are produced. 

1 When anti ode intersects the cathode stream beyond 
the focus, the active area is larger the greater the distance between 
esthode and anti-cathode. For instance, with the tube illustrated in 


Ẹ 


considerable, 

$ When the anti-cathode intersects the cathode stream consider- 
iy beyond the focus, the active area is found to consist of a well 
defined and intense central nucleus, surrounded by a much 
hinter bat quite appreciable halo. Both of these increase in size as 
the distance between cathode and anti-cathode is increased. 

In some cases the halo consists of a well marked hollow ring with 
a dark space between it and the central nucleus. In other cases two 
dwtinct concentric rings are visible surrounding the nucleus. ng 


with aad amplify what the writer has already noticed by 
observation of the visible luminescence of mes dn screen arranged 
to mtersect the cathode stream.* 


in producing Röntgen rays. 
5. At the degrees of exhaustion most suitable for ucing 
Rontgen rays, and with concave cathodes of the usual dimensions, 
JJ!!! eurer Dom a miall CODE 
e of the cath surface, the re portion of the surface 
spparently ically inoperative. t this is so was very 
established by photographs taken with the tube shown 
in fg. 1 In the manufacture or subsequent exhaustion of this tube 
three very minute fragments of glass by some means attached them- 
wives on to the concave surface of the aluminium cathode, and 
remained fixed there during the experiments. The cathode itself 
was 29 mm. diameter, and the radial distances of the three glass 
fngments from the centre were respectively about 9 mm., 4 mm., and 
73mm. In all the pin-hole photographs of the anti-cathode of this 
sio in which the enlargement of the active area was sufficient, the 
thadows of the two fragments nearest to the centre of the 


Further, in each case the shadows of the two inner glass 

appeared outside of the central nucleus, showing that the 
more intense portion of the cathode stream 

ion of cathode surface less than 5 mm. in diameter. 

confirm the writer’s observations made with carbon 


ee stream proceeding from 
the cathode, cross at the focus and diverge in a 
any special characteristics of the convergent cone. 
tions of the two inner glass fragments on the 
and enlargement of their shadows on the 

: the latter and the 


H. 
ni 


H 


t 
i: 


i 
al, 
1 
i 


| 


a focas tube proceed from the active anti-cathode area, ,9 very 


> turning 

the tube so that the more powerful rays from the anti-cathode cannot 

reach the pin-hole, when a Röntgen ray image of the whole of the 

e portione ot the glass of the tube can be distinctly seen. 
1t is noticeable that that the 

; lies in the path in which 


» i. e., that part which 
cathode rays would be refiected from the anti-cathode surface were 
tay reflected according to the law of equal angles of incidence and 
ricetion—gives off the most aap im rays, while those portions of 
the glass that show no fluorescence do not give off any Röntgen ra 


ow fluorescence, 
from the surface of the anti-cathode that faces the cathode. In the 
papar above referred to Prof. Thompson calls these radiations “ para- 
cathodic rays,” stating that they differ from the Röntgen rays in 


respect of power of penetration, and in their capacity of 
ically and magnetically deflectable. In these respects the 

vriter s ts confirm those of Prof. Thom , but when the 

latter goes on to differentiate these rays from cathode rays, 


o surface, the writer is unable to agree, for as above stated, 
gsm walls of the tube; as mentioned, however, they do this only to 
* See Proc. Roy. Soc., Vol. 61, pp. 81—84. 


1 Ibid, pp. 92—93. 
Se Phil. Trans., A., Vol 190, pp. 471—490. 


very y 
portion of the Röntgen rays given by 


an extent that ie relatively very feeble, and so far as the author 
knows only discernable . ene pin-hole method of observation, which 
no doubt explains Prof. Thompson's failure to observe the effect. The 
“ para-cathodic " radiations in question do not, however, appear to 
be ordinary cathode rays. In the first place they do not proceed 
directly from the cathode, but only from the sur of the anti- 
cathode that faces the latter. Secondly, they do not a to 
be negatively but positively charged, as can be ned by 
means of an exploring pole connected with an elec , 


theory of the nature of the cathode rays, these “ odic” 
rays may very probably consist of cathode ray particles 
which, having struck the anti-cathode, and having thus given u 
their negative charges and acquired positive charges, rebound, 
by reason of their elasticity and also by repulsion from the anti- 
cathode. Perbaps owing to the comparative roughness of the anti- 
cathode surface, they fiy off to some extent in all available directions, 
but they do so yin that direction which the law of equal 
les of incidence and reflection requires, It also ap v 
ble that these para-cathodic " rays are identical with the Sod: 
ively electrified streams proceeding from the anode, which the writer 
has investigated by means of radiometer mill wheels, recently 
described in a paper to the Physical Society. 

In any case, it seems clear that in the tubes observed and photo- 
graphed with the pin-hole camera, the Röntgen 1ays given off by 
certain portions of the fluorescent glass are not originated by the 
impact of an ordinary cathode stream, but apparently by the impact 
of S quii charged streams proceeding from the anti-cathode. 

writer is greatly indebted to Mr. J. O. M. Btanton and Mr. H. 
Tyson Wolff, for the construction of the apparatus described, as also 
for valuable assistance in the oarrying out of the experimenta. 


. The writer suggests that, assuming the correctness of the 


GAS ENGINE RESEARCH. 


In the course of the investigation into the economy of the gas rd 
by the Gas Engine Research Oommittee, so ably explained b f. 
Burstall in his recent paper before the Institute of Mechanical 
Engineers, the syatem of investigation carried out was that—we had 
almost said inaugurated by the late Mr. Willans—of varying one 
condition at a time, and noting the changes due to that one variation, 
a system so productive of useful results in the case of the steam 
engine, and fully as desirable for the gas engine in which the number 
of factors to be considered is greater than in the case of tho steam 


conditions of speed, compression and richness of charge. 
The engine employed was of 2 H.P. and made by Fielding & Platt, 


brated tank through the jacket to waste with thermometers at 
the inlet and outlet. In all the teste the thermometers had their 


owanoe usualy made 
mercury, not water, e obviatin 


dicated horse-power regard 

widely different conditions under which an indicator works on a 
gas engine from what it does on a steam engine. In ordinary 
working a gas engine gives eight lines or four so-called disgrams, but 
the published diagrams include only two of these, namely, No. 1 and 
No. 2. The eight we ourselves as being marked are as 
follows:—No. 1, the compression stroke of the explosive charge; 
No. 2, the explosive stroke; No. 3, the exbaust after explosion; 
No. 4, the indraft stroke for a non-explosive stroke; No. 5, the 
compression of a non-explosive stroke; No. 6, the expansion 
stroke following No. 5; No. 7, the exhaust stroke following 
No. 6; No. 8, the indraft of explosive mixture. In an engine under 
full load, Nos. 4, 5, 6, and 7 do not occur, but only Nos. 8, 1, 2, 3. If 
an engine omits to charge twice in succession, then Nos. 4, ö, 6, 7, 
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will be repeated at slightly less pressures, and with careful handling 
and fine pencil points there is a clearly distinct difference between 
idle exhaust or compression lines and working lines. Of tbe above 
eight lines from an engine missing half its possible explosions, Nos. 2 
and 6 perform work; Nos. 1 and 5 are work absorbers. The so-called 
gas engine diagram is a combination of Nos. 1 and 2; Nos. 5 and 6 
are cancelled out of most calculations as being equal and opposite, 
SE they are not. Nor do Nos. 7 and 8 exactly cancel ont, nor yet 

and 4. 

In the tests, the normal combined diagrams of lines 1 and 2 appear 
only to have been measured and taken to represent the indicated 
horse-power, the other lines being neglected as a part of the internal 
losses of the engine. We hope that future trials will give the brake 
H.P., as well as the indicated, as we think that the idle diagrams 
will then be represented and will assist to show probably the greater 
importance of full load in a gas than in a steam engine. 

The indicator employed was the Wayne, which has a swinging flat 
piston rotating in the cylinder, and restrained by a spring in torsion 
and well away from heat effects. The recording point moves in a 
circular arc, and records on a concave sheet of smoked mica, the 
diagrams being fixed by an alcohol lacquer. 

The mica is carried to and fro by a positive motion in each direc- 
tion, and all diagrams are of the same length, the slide being moved 
by a steel wire. The scale of the indicator was 198 lbs., intended for 
200 lbs. Diagrams were measured by means of a finely ruled sheet 
of glass, read by a magnifying glass. 


(To be continued.) 


PHYSICAL SOCIETY. 


OsprisABY Mzetina, June 24th, 1898. 
Mr. WALTER Bary in the Chair. 


Pror. OARUS-WILSsON exhibited an apparatus to illustrate the action 
uf two electric motors, coupled in such a way as to admit of their 
rotating at different speeds. The two shafts are placed in line, and 
each is fitted with a bevel wheel, gearing into an intermediate wheel. 
The axis of the intermediate wheel is at right angles to the line of 
the motor shafts, and ie free to rotate in & plane at right angles to 
that line. The motors can be made to rotate at different 


the load on o is further increased, B will run faster than a. 
there will be & certain value for the load on o, at 

motion of 4 will reverse. A further increase of the load on c will 
bring c to rest, A and sB then rota at equal speeds in opposite 
directions. When the load on c is nothing, let the motors rotate in 
opposite directions, a running faster than B. e w 
depends upon the difference of of A and B. 
pe e motion of a is ; while 


t 
As the load on o is increased, the "ste beds 

, and o comes 
and sending current into A. 


becomes greater than that of a, and the motion of c is reversed. 

the steering gear designed by the Union Electricitüts Gesellschaft, 
the intermediate wheel is made to actuate a rudder by differential 
action. The motion is reversed by making the speed of one motor 
greater or less than that of the other. 


Mr. LEHFELDT then read a paper by Dr. Donnan on the THEORY or 
THE HALL. ErrEOT IN A BINARY ELECTROLYTE. 


In 1883 Roiti investigated the subject of a possible Hall effect in 
electrolytic solutions. He failed to obtain any positive result. 
Recently the question has been examined by Bagard, who noticed 
certain effects in aqueous solutions of sincic and cupric sulphates. 
Meanwhile, negative results have been observed by Florio. The 
author therefore discusses what effect might be expected by theory, 
on somewhat the same lines as those of Van Everdingen, jun., taking a 
more general case. Zo far as the present discussion goes, the 
author's theory is wholly in favour of the negative results of 
Roiti and Florio. It would appear that Bagard measured a pheno- 
menon not contemplated by the theory as stated in the present 
treatment. Van Everdingen originally supported the positive 
results of Bagard; but his work, unfortunately, was rendered incor- 
rect by the accidental omission of a numerical factor. He has since 
discovered the slip in his calculations, and now agrees with the 


author’s conclusions. 

The CHAIRMAN B82 ney votes of thanks to the authors, and 
the meeting adjo until October, this being the last of the 
session. 


LONDON COUNTY COUNCIL. 


4 


f 


, 


AT the last week's meeting the following business was considered :— __ 


Tus CouxciruL's Term BTATIONK. 


It was Py fuh that the Board of Trade had approved the rules 


and scales 


fees recently adopted by the Oouncil with reference to 
testing and other services rendered 


by the Council under the Electric 


Lighting Acts. Copies of the rules and scales of fees have now been : 
forwarded to the London local authorities and to the metropolitan : 


electric lighting companies. 
The Highways Committee obtained the sanction of the Council to 


E 


purchase a portable recording voltmeter, a recording ammeter, and an 
electrostatic voltmeter for use as a standard of measurement of - 


from 200 to 250 volts in connection with the meter-testing station. 


ELECTRICO SUPPLY IN Szverat DrisTRICTS. 
Reporting upon notices received from the County of London and 


x - 


Brush Electric Lighting Company of intention to lay high and low . 


tension mains in certain 


of Peckham and Dalwich, the High- 
ways Committee stated 


t the works were in part a repetition of : 


those disapproved by the Council at the beginning of May. Com- 


menting upon this, the committee said it is evidently the intention 
of the company to make use of its 


ing station in Wandsworth | 


for the supply of electricity in the Camberwell area; the proposed . 
works being apparently intended to form an extension of those in - 
Streatham which were formally disapproved by the Council on 
March 29:h. At that time a Joint Committee of both Houses of | 
Parliament was considering points raised in certain Bills with 


reference to the supply of electricity by means generating stations 
outside the areas serv The report of the Joint Committee, which 


bas since been published, appears rather to be in favour of the pro- 
posal to supply electrical energy in bulk by means of generating 


sions vibeered: culo tho Re B e rere 
has, however, not yet been oonsidered by either House of 


but the report 


Parliament. The committee thought, therefore, that in view of 


the im 


the probability that complications will arise, when the time of pur- 


of the principles at stake, and having regard to - 


chase arrives should the generating station not form an intregral - 


of the system to be purchased, it isadvisable that the Council 


non, until Parliament shall have come to a decision upon the 


sut-ject, withhold sanction to the proposed works.” 
ELEoTRIC TRACTION ON THE UNDERGROUND. 


For the information of the Council, the Parliamentary Committee 


mentioned that the following clause has been inserted in the Metro- 

litan Railway Bill, which, it may be remembered, has passed the 
House of Commons, and bas been before a Select Committee of the 
House of Lords. The clause reads :— 


“Tf, at the expiration of three years from es peng of this Act, - 


a system cf electric traction has not been adopted upon the portion 


etek 2 


of the company’s railway between Edgware Road and King's Cross . 
stations, or if artificial means of ventilating the said portion of rail- . 
way otherwise than by openings to the reasonable satisfaction of the 


Board of Trade have 


this Act authorised to be made on the 

by this Act authorised to i 

as shall be specified in any requirement made by the Board 
tior 2 


the oom shall close the said 
; V them." 


Supwars FOR ELrmorrIo Manss. 


this 
ears from the of this Act, such of electric traction, 
1 v gens Mag * 
unless authorised 


In connection with a proposal of the St. James's and Pall Mall 


Electric Lighting Oompany uo lay 
fares, the Highways tbee 
referred 


new mains in various thorough- . 
mentioned that one of the streets . 


to in the company’s notice was Shaftesbury Avenue, where a a 


1 


subway exists g to the Council. The Committee accordingly ; 
recommended that approvalshould be given to xs seri on 
condition that the for Bhaftesbury Avenue be in the sub- 


way in that and that the company pay rent in accord- - 
2080 with tho sale aid down by tha Gounall, in of the user 


of such subway; that the 
the subway be subject to 
and that the work of placing them be carried out, and any 

that may be done to the subway be made good, to his satisfaction. 


Mains on HaMPSTBAD HEATH. 


The Parks Oommittee reported that the Vestry of Hampstead 

. at a depth of 2 feet 4 inches in 
line of a track on Hampstead Heath, from the Spaniards’ 

Road, near Jack Straw’s Oastle, to the Vale of Health. On the Com- 


ition to be occupied 


had ' 


the mains in 
approval of the Council's chief engineer, 


art m rd 


is k 


to bea the Oouncil's chief ineer, that as 
few drawing-in boxes as ble be used, that the work to be done 
and the ground made to the satisfaction of the chief officer of 


the Parks Department, and that two days' notice be given before the 


commenoement of the work. 


ErnzorRIO TRACTION m West LONDON. 


On the subject of the London United Tramways Bill, the Parlia- 
wir Ogre mentioned that it had been under consideration 
by a 


Committee of the House of Commons, the inquiry 
extending over no less than eight days. Mr. Benn, the chairman of 


` 


1 


ro . NES 
-— — 
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the local authority, but that they considered 
of makes the ad 


the Committee, authorises the con- 
, Isleworth, Brentford and Hanwell, 
lines in Acton and the new lines 
ont be worked by electric or o motive power. 

Tee Parliamentary Committee did not consider that any further 
rig wu neceseary on the part of the Council in regard to the 
Bil, ud in tbis opinion they were supported by the Highways 


Conmi:tes. 
Tum TRASSFORMER Box QUESTION. 


la conection with tbe laying of mains in Wandswortb, the 

Quty d London and Brush Electric Lighting Company desire 

baeri a transformer chamber of the type previously approved 

Twedt s Higher s ies be sr from the following 5850 
] ways Committee, the latter propose to con 

ad application before the Board of Toda and ive cansesnry 


company :— 

proposed transformer box we are still of 
üs opinio, which we have previously expressed, that such large 
pro of the public streets should not be appropriated for the 
res of a private undertaking. It will be remembered that 
iie Board of Trade has on several occasions, on appeal having been 
mie under Electric Lighting Orders, overruled the Council's re- 
hal of sanction to the construction of transformer boxes: 


sanction to the construction of any such boxes.” 


THE TELEPHONE INQUIRY. 


(Continued from page 66.) 
Select Committee resumed the hearing of evidence on Thursday 


M, V. H. Paumom, engineer and chief electrician to the Post 
(fie, replying to the Chairman said he had had a very extensive 


the first telephone into this 
best ever since to develop the 
ipsíus He visited America again in 1884 and 1893, and, 
u 1895, baing in Denmark on business connected with electrical 
cumenicstion between lighthouses, he took occasion with Mr. 
lamb to run over to Sweden and Norway, and aleo to Germany. 
The resalta of those tripe were embodied io a fall aud exhaustive 
"u$ which had hitherto been regarded as confidential, but which 
kt sow desired to place before the Committee with the approval 
d He had also visited France, Italy, and 
Eum in connection with 1 inquiries. There were some 
ponts to which he mhonld like to call attention as to the telephone 
n Naway, Sweden mnd Germany. The first was with reference to 
te sstomatic switoka which had been mentioned with approval by 
me & two witnesses, and he also wished to say that in all the re- 
to the Committee 

Sweden, the tariff for the single wire circuit only 
vp wire cirouits in Norway had 


use 
ee at that rate, and the use of the metallic 
. optional phe = 3 T aow subscribers 
Tie Wi charge was 


CHAIBMAR : regard to these automatic switches, wil] you 
a the Committee how bave broken down and why ?—The 
tojections that are raised to the use of the automatic switch are these 


a 

that it was in operation in very grave 
1354s about the accuracy cf the reports received from that country. 
b. aed written for direct information from one of the places said to 
vi fitted up, and he would furnish the Committee with the reply 

it Another 


j 
zi 
g 
E 


used only for five, seven, and nine subscribers, they had been 
abandoned. 


In Norwey, I understand, the metallic cirouit bas been substituted 
for the single-wire system to a large extent. Is that necessary in 
country districts ?—My views are extremely strong that no telephone 
circuit is perfect or complete until it is made with a metallic circuit. 

You would not, even in the country districts of England, advccate 
a single-wire circuit ? No; certainly not. 

Would it represent much difference in the matter of cost ?—Very 
3 dont think the difference would enter into the matter of 

at 


Continuing, the WrrNESS said, that in Sweden the subscribers had 
to provide part of the capital and the charge was included in the 
first year's subecription. As regarded Germany he bad b»en unable 
to ascertain what the cost of construction had been. but his own 
belief was that it was more costly than in England. The whole tele- 
phone system in Germany was in the hands of the Government. It 
was worked on an absolutely uniform system as to tariff apparatus 
and mode of working. They had constantly thrown at them the 
fact that why the telephone had developed ro wonderfally in Berlin 
and Stockholm was that tbe rates were cheap. But in Germany it 
must be borne in mind, the cheapness of the rates was anread over 
the whole country, and there were only two towns, Berlin and 
Hamburg, which could be said to be phenomenally developed in & 
telephonic sense. Nowhere else in Germavy was there any comparison 
be f inn in telephonic development with that in some parts of 

ngland. 

Is it a fact that the charge per message over a trunk wire is the same 
for all distances ?—It is the same. Throughout Germany, as a rule, 
the charge is one shilling, but the trunk system in Germany, even 
with that chea is not nearly so much developed as it is in 
England. We have in England 987 trunk services now at work. 
In Germany they have only 550 or 580. 

Does the shilling include the whole charge ?—Yes. You cannot 
say that the development, judging from my experience iu these 
various countries is really due to cheapness, because, while, on the one 
hand, in Germany you have a great development in Berlin and 
Hamburg, you haven't it in the rest of the country: and when you go 


` to Scandinavia you find that in Copenhagen and in Norway the rate 


is over £8, while in Sweden it is only £4 8s., and yet the development 
in thos? countries is almost as t as in Sweden. 

Do you know whether in Stockholm the State works the telephone 
system at a loss 7 — Yes. There is great competition between the 
State and the private company. The State works ata very great 
loss, and so does the company. 

Is the rate uniform in Germany ?—Yes. Everywhere it is £7 10s., 
but the Government will not give telephonic communication except 
on a five lease. 

WITNESS, continuiog, said that Germany was working the telephone 
system at a loss, and the late Postmaster-General announced that he 
was considering a system of charges which would obviate that loss. 
The German system was a single wire system all over the country, 
and now they were face to face with the very serious difficulties 
arising from that. In Berlin they were contemplating converting 
it into a metallic circuit, which would involve the expenditure of a 
very large sum of money. In Sweden and Norway there were no 
wayleaves, no patenta, and no rights of any sort whatever, and no 
tax was paid to the G vernment. Although in Germany it was a 
single-wire system, and from a technical point of view a very poor 
service indeed, it worked really well in Berlin, and the public wera 
quite satisfied with it. This arose from the simple reason that the 
people in Berlin took a great interest in their telephone. They 

learned all about it; they visited telephone exchanges, and they 
had certain places where they were allowed to go and see the tele- 
hone working. They made themselves thoroughly acquainted with 
ow the switches were worked, and, as a matter of fact, the aub- 
scriber, instead of throwing all the work upon the operator, did it 
himself. In England subscribers were more exacting. They wanted 
the telephone operator to do everything for them. This involved 
loss of time, and he was sorry to say at times a little bad 
language. If one quarter of the intelligence of the operator were 
transferred to the subscriber, he believed that 99 per cent. of the 
complaints about the working of the telephone would not arise. 
Regarding France, the service there was more expensive than in 
England, it was less developed and there was not much to be learned 
from that country. The system there was in the hands of the State, 
and the tariff of rates was a most complicated one. The telephone 
system in Italy was a very bid one. It consisted almost entirely of 
purely local exchanges, and it was not possible to telephone through, 
say, from Rome to Turin. There was a very well developed system 

in Belgium, but it was badly worked. 
t in our reference is how far the telephone is or 


ii Gale ated ned td u thiok it can be 


e of general benefit. D» 
made of much more general benefit in England than it is at the 


present time ?— Yes; at the present time there is a vast area of 
country that may be said to bave been wrested from the Telephone 
Oompany, and that area is absolutely in an undeveloped condition. 
We have at different times in the Post Office endeavoured to see if it 
was not possible to extend the telephone system to those rural 


You speak of a vast area wrested from the Telephone Oompany. 
Is it not rather that the Telephone Oompany has wrested from the 
Post Office ?—No. 

Well, will you just tell us how far the National Telephone Company 
is wresting places from the Post Office in which it has entered into 
competition with the company ?—Such places as Newcastle, Cardiff 
and Newport, Leicester, Hull and Plymouth. Ar 

Those are places in which you were first in the field ?—Yes, and 
those are places where we established a very perfect system of 
telephoning indeed. In Newcastle, in particular, the telephore bas 
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been perfected as a working machine more than anywhere else, even 
in America, and yet in Plymouth, Leicester, and in Hull our 
ex have broken down. In South Wales we have maintained 
our position fairly well. It is not a question of rates, because there 
is not much difference between those of the company and ours. It 
is simply a question that we have been absolutely restricted from 
carrying out any of the ordinary methods that a commercial concern 
adopts to push its business. 

How bave you been hampered ?—Take for example Plymouth. 
There we went in, not as a speculative concern, but in obedience to 
the requisition of a number of people. We established on the most 
apptoved systems. Having got our exchange to work, we excited the 
envy, or jealousy, or malice, I don't know which, of the Telephone 
Oompany. They came down there, and the first thing they did was 
to go to every one of our subscribers and offer them telephones for 
nothing during the continuance of our five years’ agreement. The 
were suppo by extremely active and energetic Pe there, an 
what with free service and other things our exchange did not increase 
during our five years’ agreement, and at the expiry of that time we 
lost our subscribers. The fault was not that of the Post Office. 
Will you say on whom you lay the blame ?—I have no hesitation 
in saying the development of telephoning in this country has been 
absolutely checked by the restrictions placed upon the Post Office by 
the Treasury. In the first place, we could not get authority to carry 
out any extension unless we could show reasonable prospects of obtain- 
ing a profit on the construction. We want to send our men around 
to com with the Telephone Company, but we are strictly forbidden 
by the ry to do that, and we were obliged to sit quietly in our 
ofics.and allow our business to dwindle away from us without being 
abie to make any attempt to retain it. 

Has that system of preferences on the part of the Telephone Com- 
pany been at all general? —I believe it has existed everywhere. 

The company ask that if municipalities are allowed to compete 
with them, they should not have any advantage over them. They 
bad not dealt in that spirit with the Post Office ?—They have been 
allowed to employ the usual commercial means of securing business, 
and we have been prevented from adopting the same means, although 
we were anxious to do so. 


The CBAIRMAN: I will ask Mr. Lamb, who is in the room, whether - 


this question of preferences was ever brought before the 
when it was asked to remove those restrictions ? 

Mr. LAMB: I am perfectly sure it was. 

Will you hand in a statement to us showing the representations 
that were made to the Treasury ?—Yes. 

The CHAIBMAN (to Mr. Preece) : As & matter of fact, the service 
has not been a losing one to the Post Office ?—Oertainly not; we have 
paid a very fair interest. 

If you had a free hand now with your own post office exchanges, 
what would you do with a view. to making the service of more 
general benefit than it is?—I desire to place before the Committee the 
advisability of introducing into Eogland what is known as the toll 
system, which is in operation in America. Tue essence of that system 
is to charge only for the work done. My view is that this toll system 
in iteelf isan extremely fair mode of charging, because you really 
extract from the user of the telephone something pro rata for the 
services yourender him. My idea is to base the initial rental on the 
length of line, which must vary with the character of the city or 
town. I think that if in London we were to start with an initial 
y a message, we should find that we 


Treasury 


Replying to further questions, the Wrrugss said the system of 
ublic call-ofüices had been very little developed in this country. 
a Stockholm there were 700 call-offices in shops, while in the United 
cain there "x d 5 d m e cost of trunk 

nes so increased wi e length, es in working expenses, 
that he would maintain differential rates tor trunk lines. In a 
number of areas, for which the National Company had licenses, there 
were no subscribers and no service. There were two such areas 


lesey was very 
successful in America. By adopting this scheme the Post Office 
might succeed in working up a business, and although it wonld 
naturally be an iment of a speculative character, he did not see 
that the Post Office should not be allowed to carry it out. . 

' Assuming you had a free hand in Newcastle, where the service is 
so good, what would you do?—We would do exactly what the 
National Telephone Company are doing. We would go and see 
i a who might want a telephone, and we might reduce the 


price. . 

Do you think the telephone would be very remunerative if it were 
extended to everybody ? It would depend "n much on the educa- 
fion and the energy of thc pe whom you wished to serve. 

What have you to say reg the accusation that has been made 


that the Post Office has surreptitiously laid down wires and then 
handed them over to the Telephone Company ?—I emphatically deny 
it. The Post Office has never laid down an inch of wire for the 
use of the Telphone Company's subscribers, except such as were laid 
down under the agreement. 

By Sir Henny HowaRTEH ?—He looked upon the proposed extension 
of telephones by municipalities as utterly out of the question from a 
practical point of view. EE 

In answer to Mr. Bosoa win, Mr. PREECE said that in his opinion 
the condition of the telephones in this was the bi best, 
and it was a most unjust thing to have it appear in the press and other 
places that the service was far behind the age. 

The Committee adjourned. 


The Select Committee on Telephones resumed its inquiry on Tues- 
day last, Mr. Hanbury again presiding. 

Mr. Prexos, the chief electrician to the General Post Office, whose 
cross-examination was not finished at the last sitting, was re-called. 
He said he wished to correct his statement made last week that the 
telephone service in Germany was carried on at a loss to the Govern- 
ment. He was not quite right, too, when he said that the charges in 
Germany were uniform, for he had since ascertained that recently a 
2d. trunk rate had been introduced within an area of 30 miles, and 
there was a 3s. rate for urgent messages. 

By Mr. Boscawen: The present population of 
4,211,743, and the number of telephone instruments in use 25,724. 
In Berlin the population was 1,578,794, and the number of telephones 


,650. 
Would you still say that Germany is far behind England iu the 
matter of telephones ?—I did not say that. 


London was - 


4 


£ 


r 
— 


$ 
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Wrrxxss, continuing, said there was no doubt that in Germany the , 
telephone was more adyanced than in England, and the rates were . 


lower, but we were not so backward in this country as many people 
seemed to imagine. It must be remembered that in Germany they 


had no night service. The system there was worked by the Post . 


Office, whi 


had a free band and no restrictions. He condemned the . 


automatic switch because he had been informed that it had failed in 
Sweden. As a piece of mechanism the automatic switch which had . 
been brought over from America was a beautiful thing, and froma . 
mechanical point of view there was nothing to be said against it. In . 
America the automatic switch system had been on its trial for 20 
years, but as he had before said, he was not prepared to accept the 
evidence which had been given as to the success of the system in that 


country. 


Do you think that there ought to be further telephone extension in ` 


this country ?—Certainly. 


What is your idea of what ought to be done ?—My idea is the toll 


system. Continuing, the Wrrmues said that the National nora und 
een 


had never adopted that system, and possibly the point had only 
just sprung upon them. The Post Office was in & position, and were 
anxious to extend the use of the telephone system; all they wanted 
was a free hand. They would be willing to go anywhere where there 
was a local demand. ‘had no doubt that if 
Treasury restrictions, they could very largely increase the business. 
Replying to Mr. COL vun, the WirNESS said he wished to say that 
the telephone area of Berlin was very small, and if a subscriber 


got rid of the 


^ 
E 
= 


E 


4 
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wished to communicate with the suburbs, they had to pay another : 


£2 10s., so that to cover the whole area the subscription was £10. In 


Germany there was no royalty to be paid, and no wayleaves. The 


Post Office rate in London averaged about £9 for a three-mile area. 


Do you wish the powers of the Post Office to be greatly extended? 


—Yes. 

You express yourself adverse to the 
palities ?—I am very strongly against 
as it would only add comp 
plicated question. With respec 
as to the prices at which it was estimated that municipalities could 


ting of licenses to munici- : 
granting of such licenses, : 
ons to what is at present a very com- : 
t to the evidence that had been given : 


supply the telephone, Mr. Preece said he was not prepared to accept : 
some of the statements on that point without very careful examina- 
tion. Mere cheapness was not the only question to be considered in 


the development of the telephone. 
In the event of your idea being accepted by Parliament that the 
Post Office should have greatly 


powers for the development 


of telephones, should we have lower rates?—I think that once the 


toll system were introduced in rural districts, that it must follow that 


the same system applied to the trunk system must also be applied to 


town systems. owever cheaply a municipality could establish a 
telsphone system, the Post Office could establish a cheaper one. 


By Mr. Barrier: The reason they could supply cheaper than a 


munici 
buildings, the administration, and the organisation, an 
possessed a technical staff possessed of the very highest skill. 

Replying to Mr. Commn, the Wrrness said that although it was not 
fair to draw a comparison between Berlin and London, it was fair to 
draw a comparison with the uniform rate in the German provinces, 
and with the rate in provincial towns in England. He advocated an 
initial charge of £4 together with the payment of 1d. per message. 
Under the prone system the use of the telephone was restricted to 
the subecriber, but if 1d. was paid for every message, there would be 
no need for any such restriction. A shopkeeper could have the 
instrument in his shop, and any of his customers could use it on 
paying. He did not think that that system would result in a loss 

cause if one tradesman kept an instrument others would feel bound 
to do the same. His opinion was that the Post Office could make the 
service a paying one ander such conditions. He felt sure that if the 
public were better acquainted with the Post Office facilities for the 
use of the telephone, greater use would be made of the service, but 
as he had said, the one way in which they could bring that knowledge 
before the public—by means of canvassers—had been prohibited by 
the Treasury. l 


pality was because the Post Office already had the poron; the 


i 
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ah t aystem, the figures are as 
bbn:-l England 8, in Sweden 3 in Berlin 12, in Copenhagen 12, 
in Chingo 19 6, bat in Baffalo, where the toll system has been in 
15 years the average is only six. I think this toll 
iu a deterrent effect upon those who use the telephone 
to ask silly questions. Continuing, Wrrunss said 
im great advantage of the adoption of the toll system 
# would restrict conversation and check telephone 
iw. ln Switzerland where the system was in use three talks per 
. at a cost of £6 93. $d. per annum, and one talk per 


| had been re- 
ami! What further powers do you advocate for the Post Offics ? 
-| tuk we should have a free to develop, say in such a 
det u Anglesey, without the restriction of being forced to show 
pe o nua be very difficult to work on a new thing and show 
i l 

Mr. BocAwmm: He would not include the giving of prefer- 
ew ia a feo hand, but he doubted whether preferences were 
frm by the National Telephone Company to the extent some people 


Te Cums : You would give no preferences, and you would be 
lable to apply everybody ?—Yes, I think the whole British public 
3 equal rights to receive the telephone service at the 


D 

In that respect, then, the Post Office must differ from the National 
Telephone y ?—That is so, for, of course, it is the function of 
the Post Office to serve all a 


licants. 
Xr. Corm: Do you think ano on the Post Office to 
um pr bie would hendicap the t unfairly ?—It 
weld to this extent, that we should be obi to serve certain dis- 


ties aè a lows, but we should compensate ourselves by the profit we 
it should be the misfortune of this 


wi 
left with the unprofitable areas. If the Post 
believed it would be worked at a 
t their powers in to ing the streete were 
the local authorities 
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b pores of the Post Office to lay wires for the 
psny, excepting between exchange and 


Z page er ep Uefa psc ed rci ections 
municipalities granted telephone licenses, an ITNESS 
cde that his chiet objection was that the telephone was not 
a local business, like sewers, water, gas, or electric lighting, 
wet was absolutely imperial in its character, and covered the whole of 
1 The desire of local authorities to work telephones was 
on the three following assumptions :—TFirst, that the Post 
Oles could not do the work properly or cheaply; second, that the 
bone Company did not do their work properly ; and 
that the municipality could do it cheaper and better 
the Post Office or company. He contended that all 
assumptions were wrong. The Post Office did ite work 
cheaply as any other body; and as to the National 
Company, he thought they were doing their work in those 
had been enabled to put metallic circuits under- 
as it was being done abroad. Another reason he had 
licenses riu ties was, oray maor Tmenin 
i there dealing & second party, wou 
intensified if a third party were introduced. In 1911, Post 
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From your experience as an electrical engineer, do you think the 
gena Fod Da more difficult to work if the municipal authorities, 
National Telephone pend and the Post Office were all in 

competition ?—It would add tothe difficulties, aud to a certain 

in comm between subscriber and 


Tun do you consider ee ee e 
lap, sa gta one another ?—No ; I think that 
each . The use of the telephone is of enormous 
business men in transacting their telegraphic business. 
systems were in the hands of the State, would not the 
be interfered with by the telephone ?—Certainly 
d form part of the same revenue. 
telephone systems have interfered with 
raphs ?—The only place in which 
ere with the telegraph would be in 
state of affairs the introduction of the 
ene into don has rather improved our telegraphic business, 
I think I ought to mention that perhaps one reason why the tele- 
so largely in London, as com with other 
Pasu, is that the local telegraph service in London is magnificently 
reece 
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He explained that he had divided the isle into certain 
areas, in order to obtain his estimate, which could therefore be oon- 
tidered reliable, and taking the whole of Anglesey, the conversion of 
the telegraph circuits that were there now into telephone circuits 
would require a capital expenditure of £1,800. If 
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added about £3,000 for other expenditure, they would be able, for a 
sum of about £5,000, to make a crucial experiment, and determine 
B of the scheme. He regarded that scheme as an 
i one. 


The OHarBRMAN: Assuming that you got permission to start this 
scheme in Anglesey, would not the National Telephone Company 
have the right, under its agreement, to at once come in competition 
with you there ?—They would. Ifit were the desire of the Treasury 
that such an experiment should be carried ont, I would rather take a 
district where we are well established already, such as Newcastle, 
and I would like to go into strong competition with the National 
e angl on their own ground in places where they have hitherto 
eaten us. l 

You make this suggestion for working a new place like Anglesey 
with a full knowledge of the fact that, wherever you started, the 
National Telephone Company, under its agreement, would have the 
right to come down and attack you ?—Certainly. 

You are not afraid of competition between two rival exchanges in 
the same area ?—Not a bit. 

By Sir Jamus WooDHOUSB: There were only a limited number of 
persons competent to work the bac ip system of this country, 
and the Post Office and the National Telephone Company practically 
had all the telephonic staff in the country. Therefore it would be a 
very difficult matter for municipalities to establish a system of their 
own. They would either have to train their own servante, which 
would take a great deal of time, or else they would have to offer 
58 wages to the Telephone Company's servants, or to the Post 
Office, than those they now received. He would not deny that a 
municipality might be able to work the telephones cheaper than a 
pase company, but they could not do it cheaper than the Post 


Replying to Mr. Cawrar, Mr. Pannen said that most of the instru- 


| ments and material used in telephoning were made abroad. He 


believed that strikes and trade unions had driven the trade out of 
this country. There were factories in Coventry, Manchester, and 
Cheshire where certain materials were manufactured, but there was no 
manufa in this country that made the i t part of ths 
telepbonic system, such as the switcbing contrivances, the jacks, and 
the plags, &c. In the early days of the industry these articles 
were made in this country on a small scale. He could not agree that 
the industry would be greatly developed if the telephones were in 
the hands of several bodies rather than confined to the Post Office 
and the National Company. He believed that the system was 
likely to grow enormously in private houses as well as in hotels. 

By Mr. Bantiuy: He was decidedly of opinion that the time had 
come when the Government should take the matter of the telephone 
monopoly in hand and arrive at some solution of the difficulty. . The 
matter was surrounded with difficulties, which would inevitably 
increase as time went on. That was undonbtedly dus to the great 
mistake which was made in giving the original license to the National 
Telephone Company. ; i i 

The CHAIBMAN: Assuming that you bad a free hand, and wanted 
to start all over the country an alternative plant on the part of the 
Post Office to that of the National Telephone Company, how long, 
speaking roughly, would it take you to construct it?—Do you 
wish me to consider their system as it is now,or their systeni as it 
will be in 1911? 

Their system now ?—Just as a rough shot. I should say it would 
take us to establish in this country a system such as the system of 
the National Telephone Company, serving 106,000 subscribers, about 
five years. If the work was delayed until 1903 and the National 
Company kept on increasing at their present ratio he should say it 
would probably take them about six years, while if things went on 
until 1911 it would take them about seven or eight years to establish 
a similar system to that which the National Company would then 
have ia force. : | 

The Committee then adjourned. 


TRAIN RESISTANCES. E 


A WRITER to the Engineer, recently discussing the question of 
train resistances, assumes that a mean of the allowanoes of 
Pambour, Rankine, and Clark, will give a fairly accurate 
figure. Possibly no subject connected. with railways has 
been more discussed than this one of train resistance. For 
many years it was the oustom to draw limiting lines for 
railway speeds on the supposition that as resistance increased 
as the square of the velocity a limit would be reached early 
at which the resistance was greater than the engine pull. 
This supposition has been quite falsified, but no very 
acourate theory has been put in its place. When the 
question of train resistance was first debated, formuls were 
got out from results obtained with iron rails badly jointed 
and with poorly ballasted track. All these matters are now 
changed, and it is time something more definite were known 
as to resistance under modern conditions. The resistances 
against a running train are several. Practically confined to 
the locomotive are the head resistance due to the air, not a 
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very large matter, and the consolidation of the track, and 
the interna] friction of the locomotive. These, deducted 
from the gross power, should leave a remainder which ought 
to balance with the draw ber pull. : 

The train resistanoe is composed of side friction of air, of 
axle friction, and of the resistance due to that continual 
running up hill due to every wheel being in more or leas of 
a depression, out of which the recovering rail would help it 
if the track were perfectly elastic. Undoubtedly, the moat 
serious item of all is the axle friction, and should some of 
the roller bearings we have seen, prove durable, it is certain 
that train resistance would be very substantially reduced, and 
an immenseeconomy secured by their use. The Engineer asserts 
that the drawbar pull is always leas at high speeds than at low 
8 and that the area of the indicator cards isl o less. But 
the power developed depends upon the number of cards made 
ia a given time, and at high speeds, of course, this is larger. 
The total power developed per minute is greater. From 
this has arisen the false assumption that the pull is greater— 
ao entirely unwarrantable conclusion. The pull mer readily 
bə leas at high speeds, In the first place, the axle box fric- 
tion may be reduced. Our contemporary holds journal 
friction to be at least constant at all speeds. There are good 
reasons to suppose the rail resistance will decrease with high 
8 Ts with closely supported rails and heavy rails 
of stiff steel. 

Possibly the air resistance alone is a growing factor with 
peed. We hear a great deal about superior rolling stock in 
America, bat from the same source we get news from time 
to time of locomotives showing an indicated horse-power 
for a given speed and load very much greater than such a 
speed and load would demand here. American figures 
cannot be compared with English figures, and no one seems 
able to state whether the difference is in the track, the 
vehicles, or the looomqtives. All three items are claimed by 
Americans to be superior to the same in England, yet one 
mast be very inferior. There is, of course, no fundamental 
reason why a high speed when onoe attained should demand 
a larger pull. An ounce pulling a body as massy as the Sun 
itself would, in time, attain an infinite velocity, and it 
seems to us that the difficulty with the locomotive is that if 
it could manufacture bigger indicator cards at high speeds 
it would ron a train at higher speeds than at present are 
possible, which, if true, would point to possible greater speeds 
wit wheels and larzer boilers to supply the steam to 
more cylinder volume, The Engineer suggests that some 
accurate knowledge of the relation of I. H.P., speed and 
resistance, should be obtained by taking diagrams day by 
day over some particular stretch of road in all weathers so as 


to settle the train resigtanoe problem. We think it would be 


much better to run a dynagraph car behind the tender fitted 


tore all pomar appliances, aking on the sae mile 
posts as the noting i ible the s some 
1 g if pomi peed by 


The engine power might be ud prepa by means of a 
continuous power meter of the Ashton type, with suitable 
arrangement for marking the distance posts on the paper. 
On a good road a train ought to run much more stendi ily at 
high than at lows because of the stiffening effecta of 
velocity upon moving bodies as shown in the gyroscope. 

Such a series of experiments as sug might be of 
great use. Something of the kind has been done in America 
with the Dudley car, and we believe that the drawbar pull in 
American practice has been found remarkably less than the 
I.H.P., as though there were a very considerable absorption 
of power in the locomotive and tender. A knowledge of 
tractive effort is wanted by electrical engineers for, possibly, 
the immediate futgre. At the same time, were electric 
traction established, the ease of making power measurements 
would very greatly assist to sound and accurate conclusions, 

The locomotive = considerable difficulties in indi- 
catar work, and such work as has been done is not always 
published. On the Midland Railway Mr. Johnson had one 
of the large singles fitted with a glass house for the indicator 
operator, and we believe a lot of work was done, but we have 
seen nothing of the results. In regard to electrical traction, 
the Liverpool and the South London line should be able to 
far .ish good information on train resistances up to the 
mo lerate speeds they employ. But it is rather the high 
sped figures of which information is lacking. 


The formula proposed by Mr. Leahy in his letter to the 


Engineer is 
R= 14 (v 005 A + 6 + 2,240 i), 


where R is the gross resistance in pounds per ton, v is the 
velocity in miles per hour, a the oro: sectional area of the 
train in feet, w the gross load in ton, and i is the inclination — 


fraction of the line. Where = is equal to unity the atmor- — 


pheric resistance becomes simply v? 005, and w is then the 
critical weight of the train. Tbus a may be easily 120 
&quare feet. For such a croes-:ection the critical value of w 
is 120 tons. The formula seems a reasonable one, but we 


are inclined to think that though the fraction - may havea . 
rational derivation it might be almost better to introduce the 
element of train length. Possibly, however, for general 


practice w and L have a fairly steady relative value. The 
6 in the formula is a constant for friction. 
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NEW PATENT S.—1898. 


Compiled eupressly for this journal by W. P. TRoMPSOR & Oo, | 
Jiledirion] Patent Agents, 322, High Holborn, London, W.O., fo whem 
el] inquiries should be addressed. 


14,204. “Improvements in electric batteries." M. M. Bam. 
Dated June 27th. 

14,211. “Improvements in or relating to excitant solutions for 
electric batteries or the like." A.J. Warp. Dated June 27th. 


14,2919. “Telephone transmitter.” F. A. Ray. Dated June 27th. | 

14,213. “Improvements in dynamo-electric machinery.” W. 
Lamapom-Davizs. Dated June 27th. 

14,217. "Improvements in electric miners’ lamps.” W. O. Woon. 
Dated June 27th. 

14,237. ‘ An improved electrical safety fase and cut-out.” OC. J. 
Ooorza. Dated June 28th. 


14,245. An improved method of generating electricity or other 
forces by the NL. compressed air and vacuum, such compressed 
sir and vacuum to be obtained by utilising the rise and fall of tide 
or river flow.“ F. C. SovrHARD. Dated June 28th. 


14255. “Improvements in electric telsphony.” 
RampaLL Dated June 28th. 


C. ADAMS- 


14,993. “Improvements in systems of electrical distribution.” 
R BzLrmLD. (C. F. Scott and B. G. Lamme, United States.) Dated 
June 28th. | 

14,306. “Improvements in movable sero relays" H. A. F. 
ARNAUD and O. A. A. G. Gamrus. Dated June 28th. ( Complete.) 

14,916. "Improvements in and relating to dry and other 


galvanic batteries.“ A. E. J. Barr. Dated June 29th. 


14,918. " Improvement in dynamo-eleotric machines and motors.” 
B. G. Baown. ted June 99th. 

14,9391. “Improved diffuser and economiser of electric light.” 
B. T. Warre. Dated June 29th. 

14,903. ‘Improvements in electric switches." C. P. ELIESON and 
W. 8. Nayron. Dated June 29th. 

14,380. "Improvements in electric batteries.” E. Grarro. Dated 
Jane 29th. MD 
14,999. “Improvements in or connected with electric measuring 
5 A. B. BLACEBURN and W. L. Brence. Dated June 

t 

14,427. 4A new or improved filament for electric incandescent 
lamps and proceas of manufacturing the same." ExnaLIsH IS pos- 
TRIALS, LIMITED, aad G. B. Hayr-Dn. Dated June 30th. 

14,433. Improvements in electric bells and bell fittings.” B. A. 
Parson. Dated June 30th. : 

14455. '" Improvements in secondary batteries.” T. A. B. CARVER. 
Dated June 80th. 

14,513. “A method of and apparatus for producing electrical 
spectacular ¢ff-cte.” O. H. Cox. ted July 1st. 

14518. “Improvements in electrical oontact makers.“ E. W. 
Bowis. Dated July 1st. 

14,566. "Improvements in electrical resistance devices.” H. H. 
Laxe. (Stralsunder Bogen-Lampenfabrik, Gesellscbait mit Berch- 
rankter Haftung, Germany.) Dated July Ist. 

14,6014. “ Electricity meter for alternating current motors.” F. 
LAABMANN and H. BRockELT. Dated Jnly 20d. (Complete.) 
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No. 1,078. 


EXIT MARYLEBONE. 


THE decision arrived at last week by a House of Commons 
Committee, that sanction should be refused to the provisional 
order applied for by the Marylebone Vestry, is perhaps the 
most momentous in its bearing on the electrical industry that 
has been arrived at since the passing of the Electric Lighting 
Act, 1888. It certainly is the moet, momentous since the 
issue of Major Marindin's Report of 1889, which settled the 
principle upon which electricity supply in London should be 
carried ont. 

It will be remembered that in 1889, the first year after 
the enactment of the Electric Lighting Act of 1888, there 
was a rush of undertakers who desired to appropriate the 
rich prize which the lighting of the metropolis presented. 
It is perhaps true that at that time not one of the applicants 
realised how very rich a prize was in store for those who 
obtained the right of supply for the period allotted by the 
Electric Lizhting Act of 1888, viz., 42 years, but in any 
case the priz» was sufficiently tempting to lead to a large 
number of concurrent applications. In the parish of Ken- 
sington alone, we believe, applications were made by as 
many as five companies for provisional orders. The great 
number of tho applications led to the appointment of the 
Board of Trade inquiry e over by Sir Francis, then 
Major, Marindin. 

The principle underlying Sir Francis's Report on that 
inquiry was, that as it was quite impossible to decide between 
the rival claims of the various applicants, justice could only 
be done by giving the applicants concurrent rights for the 
districts they applied for. 

The result was, that in almost all the richest districts in 
London two companies were put into possession of the field 
with concurrent powera, though, in the case of Kensington, 
the parish was divided up between the applicants, each 
company being confined to a particular area. 

We need hardly remind our readers that, under the Elec- 
tric Lighting Act of 1888, it is necessary that the applicants 
for provisional orders should first obtain the consent of the 
local authority, but we venture upon the reminder in order 
to make quite clear the position that existed in Marylebone 
in 1889. 

It appears that the Marylebone Vestry took a little more 
persuading than many other local authorities in London, 
and they only gave their consent to the provisional order of 
the Metropolitan Company upon that company consenting 
to enter into an agreement with them, procuring for their 
parish certain privileges beyond those included in the 
Electric Lighting Act, such as the establishing of two 
central stations in their district, and the power at the end 
of seven years of an appeal on behalf of the local authority 
to the Board of Trade for the revision of price. 

In this agreement it was made clear that the Veatry might, 
if they so desired, grant a similar agreement to another 
company, but there was not a single intimation that the 
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Vestry itself might, at a later date, enter into competition 
with the company. Asa matter of fact, we believe that the 
duplicate of the agreement was offered to the London 
Electric Supply Corporation, who, however, refused to take 
up a provisional order for Marylebone upon the terms which 
had been accepted by the Metropolitan Company. 

Under this agreement, and under the provisional order 
granted by the Board of Trade, the Metropolitan Company 
have had sole occupation of Marylebone for the last 10 years, 
and now that electricity supply has been proved to be a good 
business, whether in the hands of a local authority ora 
company, it seems to have suggested itself to some enter- 
prising members of the Marylebone Vestry that they should 
embark upon an undertaking themselves. 

Under the provisional order of the Metropolitan Company, 
a period of 42 years from 1889 had to elapse before the 
Vestry had the power to purchase; but the Vestry, in view 
of the clause referred by us in a recent article, which 
wound up the first section of the Act of 1888, presumed that 
they could obtain concurrent powers. 

The concurrent provisional order was granted by the 
Board of Trade, and it came before the House of Commons in 
due course for second reading. At the second reading it 
was opposed by Mr. Cripps on the ground that it was not 
contemplated by the Electric Lighting Act that a local 
authority, having once sanctioned the grant of powers to a 
company, should, on the expiry of sufficient time to prove 
whether the business was remunerative, operate a pro- 
visional order themselves without first obtaining by purchase 
the undertaking of the company. 

The second reading was supported by the Right Honour- 
able C. T. Ritchie, president of the Board of Trade, on the 
ground that the Board of Trade had no other option but to 
grant the order so that it might be considered by Parlia- 
ment, and in due course committed to the judgment of a 
committee. 

He finished his speech with these words: * I hope, with- 
out expressing any opinion on the merits of one party or 
the other, that the House will consent to refer this Bill to 
a Committee." The result of the division was * Ayes 198,” 
“ Noes 114,” the majority for the second reading of the Bill 
being 94. ö 

We believe we are right in stating that this majority was 
largely secured by the action of the Association of Municipal 
Corporations, who sent out a special whip to the Town 
Clerks in the kingdom calling upon them to bring pressure 
upon the members of their boroughs to support the Bill on 
the ground that a local authority should be supported in its 
endeavour to carry out the electric lighting of its district 
even with a company in possession. In sending out this 
whip we think the Association of Municipal Corporations 
made a mistake, because it appears to us that the true 
principle is that the holders of a provisional order, whether 
they be local authority or a company, fulfilling their obliga- 
tion to the letter, should be allowed to have peaceable pos- 
session. However, the Bill went upstairs,” and was duly 
considered by a Committee last week. 

Mr. Hammond, who appears to have made himself 
champion of the doctrine of “ peaceable possession the 

reward of good behaviour,” gave strong evidence against 


dhe Bill, and stated before the Committee that the large 
„capital at present invested by local authorities and by com- 


panies in provisional orders for the supply of electric 


light throughout the kingdom has been contributed on 


the basis of security of 4emure, and that if that security of 
tenure was taken away there would be a great blow given to 
the further development of the industry. 

With this doctrine we have always expressed our full con- 
formity, and we are glad to be able to chronicle that after a 
short deliberation in private, the chairman of the Committee 
gave the following judgment :— 

* In the case of the Marylebone order we find that the 
provisional order should not be confirmed. In the Ber. 
mondsey case we suggest that the order should be withdrawn, 
as the point raised in it is not, in our opinion, ripe for 
discussion. We are of opinion that the local authority 
should consider the question in the light of purchase. We - 
think that if by an original order, or by purchase, any local 
authority becomes the sole power for electric lighting in ita 
district, it should not be interfered with by competition 
from the granting of a provisional order to any company in 
such district.” 

This decision, we are glad to be able to say, has given 
equal satisfaction to companies and to local authorities through 
out the kingdom. Its first result has been a considerable rise 
in electrical securities, and it has also greatly strengthened. 
the hands of the local authorities who are opposing the Bill 
of the General Power Distributing Company, who seek to 
obtain concurrent rights of sapply in places where local 
authorities already hold provisional orders. This Bill, we 
understand, is to come up for second reading as we go to press 
or to-night (Friday), and if it should share the same fate as the 
Marylebone Bill, a very awkward episode in the industry 
will have passed away, and all will return to calmness once 
more. | 

We presume also that the applications for concurrent 
provisional orders which have recently been made to the 
Board of Trade will be withdrawn, and the people in pos- 
session will be allowed to carry out their good work withont 
further interferenoe. 


Share Lists of Continental Electrical Companies.— 
In a recent issue of La Revue Financière there appears an 
article on the value of the shares of a number of electrical 
undertakings in Germany, France, and Belgium, from which 
it would seem that such shares are much run after by the 
Continental investor. Fourteen German nndertakings are 
named, the shares of which are quoted at prices ranging 
from 116 to 801 per cent. of their nominal value; the 
highest figure being that of the shares of the Berliner Elec- 
trische Werke, which is followed by the Allgemeine Gesell- 
schaft at 2734 per cent. and by the Schuckert Company at 
256 per cent.; whilst of the remaining 11, there are six 
whose shares are quoted at 170 per cent. or over. In France, 
the company working the Thomson-Houston patents has a 
quotation of 283 per cent. of the nominal value of its shares, 
whilst the company which has the concession for the light- 
ing of the left bank of the river at Paris follows with 160 
per cent., and the Continental Edison Company with 150. 

n Belgium, five companies are named with quotations 
ranging from 180 to 198 per cent., these two prices being 
respectively for the ordinary and preference hares of the 
Société Russo-belge, whilst the shares of the Compagnie 
Internationale of Liége are quoted at 175 per cent., those of 
the Electricité de Moscow at 152 per cent., of the Electricité 
et Hydraulique of Charleroi at 140 per cent., and of L’Elec- 
trique at Brussels at 185 per cent. As a further proof of 
the way in which such investments are sought after, the 
journal from which these figures are taken states that new 
issues to the value of nearly £1,800,000 have been made this 
year in Germany, and that these new shares are offered to 
exi-ting shareholders at premiums ranging from 10 to 42 pel 
cent.; and a list of new issues is given which totals up to the 
respectable figure of £2,275,000, for which the value, includ- 
ing the premiums demanded, amounts to £2,976,000, or 
very nearly three million pounds. 
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METALLIC RESISTANCES, 


Br KILBURN SCOTT, AI E. E. 


TABLE 1V.—Givina PARTICULARS OF DBRUNTON'S 
“Beacon” Hian RESISTANCE MATERIAL. 


(Continued from page 72.) 


*Kacerrv " is a steel alloy, made at Essen, Germany, full 
putinlars of which are given in Table III. It is muc used 
oa the Continent, and the makers claim that it may be 
nied to 600° C. without ill effects. It can be supplied from 
mock in 50 metre lengths, 5 mm. thick, and 10, 20, 25 
or 30 mm. wide, or in sheets 1,800 mm. long, 500 mm. wide, 
and 05, 10 or 1:5 mm. thick. 

lem Branton & Son, of Musselburgh Wire Works, 
Solas, have recently introduced the Beacon” bigh 
wida alloy, see Table IV. This material gives a resirt- 
axe about 48 times that of copper, and is therefore the 
licw in the market. Its temperature coefficient is 
39007007 ; iss gravity, 8:1; and specific resistance, 
&y13 at 20° It has been used for some time for heating 
cectric tramoars in A and has shown that it does 
tt become brittle after working for long periods at high 
tmperatures, as so many resistance materials do. It may 
b supplied either hard or soft, black or plated. 

Incidentally it might be mentioned these steel alloys have 
(tight pall over the materials with lower melting points in 
that they can be ard soldered easily and well. 


Bize. Resistanoe. | Price por lb. 
Diameter. ations eru Bl È 
8 area. Pe In ohms In ohms hard o d no 
GI | | per yd. per 1b. soft. 
nch. mm. | 8q. inch. = 
| . d. . d. 
8| 160 | 4:064 0 0201 56 008088 9409 3 6 3 10 
9 144 | 3658 00163 62 0 07752 4806 3 6 3 10 
10} 128 3 251 0 0129 79 01015 8018 3 6 3 10 
11| 116 2946 |0:0106 96 0 1219 11702 3 6 3 10 
12104 | 2642 0 0085 119 01499; 17838 3 8 8 10 
13 092 | 2337 0 0066 153 01892 2˙8947 38 6 3 10 
14 080 2˙032 0 0050 200 0 2436 4872 3 6 3 10 
15 072 | 1829 00041 250 03101 7.7525 3 7 4 0 
16 064 | 1-626 0:0032 312 0 400 12 66723 8 4 2 
17 056 1422 00025 415 0 4640 192560 3 9 4 3 
18 048 ' 1219 00018 555 0 6502 360361 |3 10 4 4 
19 040 1016 00013 | 833 0:9746 78 2603 3 11 4 4 
20 036 0 914 00010 100 0 1˙4127 141 2700 4 0 4 5 
21| 032 | 0813 00008 1257 15892 199 7624 4 14 6 
22| 028 | 0711 0 000615 164 2 16146 | 2653173 |4 3 4 9 
23024 | 0610 0 0004522232 | 1:8836 | 4204195 4 5 | 4 11 
24| 022 0 559 .0000380/2659 | 3:5377 940 6744 4 7 5 3 
25 020 | 0:508 0 000314 3215 |3:8915 12511172 4 9 5 6 
26 018 | 0:457 0000 254 3968 |4:3994 17179059 4 10 5 10 
27 0164! 04166 0000211 4500 47517 2138 2650 5 3 6 3 
28 0148 03759 0 000172 6000 52646 3158 7600 5 9 6 9 
29 0136 0 3454 0000147, 7000 5 7291 | 4010:3700 |6 3 7 3 
30 6:2835 5026 8000 6 6 7 6 


0124 | 0:3150 | 0 Mud 800 0 


TasLe LII.—Givinc PARTICULARS OF RESISTANCE, &C., OF “ KnvPPIN" (Metric DIMENSIONS). 


| ; Consumption in watts 
for & length of 1 metre 


—• öV—Q— 


Current capacity 


| 


in amperes 


| 
| 


Crees Resistance in ohmsf l h of 7 
Da munal weight |l ar^ obe per | Length | iemperatero irom |1 metre at a final temperature of | ^ nal tomposeture of ^ | Diameter oaront 
aur. ia sr. per m. metres metre per ohm ? C. to in S. W.G. 
3 * a E per kg. at 20°C. per ohm. E " inches. 
l 60° C. | 120° c. 200 C.] 80°C. 120? C. 220? C. 80 C. | 120°C. , 220°C 

43 0196. 1588 | 6297 | 4343 0230| 10 20| 38 4525 | 4617 | 4950 0:469 | 0°60 | 0816 | 0196 | 25 

6/5. 0442 3:581 | 2793 | 1926 0519 | 1.5 30 50 |2007 | 2060 2195 | 0854| 11 | 151 | 0296 | 92 
lw 0785, 6360 | 1672 1084 0922 | 20 40| 66 |1123 | 116 1236 133 173 231 | 395 | 19 
15 1227 9941 | 1006 | 06938 1441 25| 50| 82| 7065 | 7425 7910 | 188 | 241| 321 | 0494 | 18 
19 1767 | 1432 | 698 0 4818 | 2076| 30 60 100 5020 5155 5490 | 245 | 312| 411 | 0593 | 17 
175 $405 | 1949 | 513 0 3540 | 2:825 35 70/116) ‘8689 3738 4035 | 308 | 391, 536 | 0691 | 15 
20 3142. 4546 398 02709 | 3691| 40 80 132 2822 2897 | 3090 | 376 476 654 | 0788 | 14 
15 9976| 3221 310 02141 4671 45  90|154| 2:30 2291 2440 | 45 568 | 794 | 0887 | 13 
:3 4909 3977 | 25:1 | 01734 5767 5˙0 100 166 1806 1855 1977 | 526 669 917. | 0985 | 12j 
275 6930 , 483 | 208 0.1433 6976 55 110 180 1493 1539 | 1634 | 605 722 | 105 3083 12 
jw 7069 | 57427 | 176 01206 8 308 60 |120 j| 202 1255 | 1289 | 1373 691 88 |1213 118 11 
350 9621 7795 | 128 | 008848 | 11302 | 70 '140'232 | 0921 | :0946 | -1008 | 872 |1L07 | 1517 138 10 
ww 1287 | 10184 98 C6772 | 14766 | 80 | 160 | 262 | 07055 7246 07720 | 11:55 | 135 | 1844 | -157 8 
4A) 1590 128 82 T8 005354 | 18:677 | 90 | 18:0 29.8 05580 05730 06104 | 127 | 1613 221 177 7 
JU 1464 159 12 200 330 4516 04840 04932 | 149 6 
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TABLE V.—COMPARATIVE PRICES OF METALS AND ALLOYS SUITABLE FOR RESISTANCES. 


As Diameter. | German silver. Platinold. . 
d ! | g Por Ib. | Per owt. Per lb. Per cwt. |Perlb.| Per cwt. 
3 | 

| ! 8. als s dis d. 2 8. d. 8. ales 
516 4064/2 0 11.4 0 2 6 14 O 00 1j 016 
1 18 $251, 2 0 11 4 0/2 6/14 0 0/0 1j 016 
u 104 2642 2 2 12 4 0 2 6 11 0 0 0 2 0 18 
^ 8 2032 2 2 12 4 02 6 14 0 00 2| 018 
4 G4 1626 2 6 14 0 C 2 6 14 O 0/0 2 1 3 
lb 048 1219/2 6 14 O 02 8 15 0 00 2 1 3 
* 0036. 914|2 6 14 0 0 2 8/15 0 00 3 1 R 
u vs. Tie 2 8 15 0 0 2 11 16 6 0 si 112 
" 22 559 2 8 15 0 0 3 3 18 4 0 0 44 2 2 
„ "m 457 2 11 16 6 0/3 8 2012 0| .. "e 
> "uf 76 3 1 17 6 0:4 5 7415 0 


NN Wire made of best charcoal iron is about two and half times as expensive as the iron wire given in above table. 
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Selve, of Altena, e ean be bought from Mr. August Reichwald, Dashwood House, E. C., at ci: following prices :— 


Diameter mm. 
Ohms per moe in length.. 


Price per 1b. 


1:3 
28. Od. 


70 


1:00 


r 8 | 2°40 


62 ‘lt 
1s. 11d. | ls 101, | 1s. 10d. 


30 
iai 10d. 


1 


| 


"Eureka" (London | 


Manganin. | Kruppin Electric Co.). 
| 
Per cwt. Per lb. Per owt. 
s. d. E s. d. s. ae s. d. |8. d. 2 s à. 
ee eee 2 6 14 0 0 2 3 12 12 O0 
t " 2 6 14 O 002 3 12 12 0 
2 8 15 0 02 3 12 12 0 
3 2 17 15 0 2 8 15 0 0/2 3/1212 0 
3 2 17 15 02 8.15 0 0 2 3 14 12 0 
3 4 18 15 0 3 10 16 6 0 2 5 19 10 0 
3 6 19 12 2 10 16 6 0 2 6 13 10 0 
3 8 20 12 04 0 1616 2 8 15 0 0 
4 0 22 9 0 3 6 191. 0 11 16 6 0 
44:24 6 O0 .. | 3 4 14 O0 
b 2 28 18 0 4 0 22 9 0 


(^) „ Constantan," made by Basse and 
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Table V. gives the comparative cost of the various alloys, 
and it should be noted how very much oheaper is galvanised 
iron wire than any of the other metals. This, coupled with 
ita ability to withstand high 5 without sagging, 
makes it very largely in demand for resistances. 

Extra large resistance frames, such as are used for testin 
dynamos, &c., are cheaply made from ordinary galvani 
iron wire netting, folded up and down in a large wooden 
frame, like an end of cloth in a drying machine. Or the 
strip of netting (ssy, 12 inches wide 1 inch mesh) may be 
wound round and round from the centre outwards, the 
adjacent layers being kept, say, 3 inches apart by 4 inch 
iron rods at the four corners. Resinous wood, like pitch- 
pine, should not be used, in fact the best job would be 
made by using wood which has been specially treated to 
make it, inflammable. 

The resistance of galvanised iron wire netting of No. 20 
B.W.G. 1 inch mesh and 12 inches wide would appear to be 
about *005 ohm per yard in length, and the safe current 


90 to 100 amperes. 
EE | (To be continued.) 


THE DEVELOPMENT OF THE CENTRAL 


STATION. 


AN address apon the above subject was recently delivered by 
Mr, Samuel Insull, president of the Ohicago Edison Com- 
pany before the students of the Pardue University. He 
gins by practically disclaiming knowledge of technical 
matters—although the Directory describes him as an elec- 
trical engineer—and he refers to “the disadvantages that a 
commercial man invariably feels when discussing technical 
matters before those having had technical training.” In 
the course of his introductory remarks he says, “ In referring 
to the development of the oentral station it would seem 
hardly necessary to go at length into the history of the busi- 
ness,” &c. We should have thonght that a description of 
the development of a thing and ita history were practically 
one and the same thing. Mr. Insull, however, thinks 
otherwise, and so devotes fully half of his address to the 
development of Edison and a pier em of his various 
tents, proving (to his own satisfaction) that Edison 
invented practically everything that goes to make electric 
lighting pe He then proceeds to give a biographical 
sketch of the inventor from the time when he was a tele- 
graph operator in the Western Union service up to the 
formation of the Edison Electric Illuminating Oompany of 
New York and the erection of the Pearl Street station in 
1882. The speaker then shows his audience “a photograph 
of the original direct coupled steam generator known as 
‘Jumbo’ machine used in the Pearl Street station,” and after 
stating the points of similarity and difference between this 
and a modern direct coupled set, he continues: “That we 
should come back to ezactly (italica are ours) what Mr. Edison 
used in the earliest central station work, is no mean tribute 
to him as an engineering authority.” In this connection we 
quote a remark made by Mr. Insull at the commencement of 
his address: “I recalled that so recently as the early eighties 
it was necessarily the rule for ‘ guessing to be a substitute 
for mathematics’ (to use the words of the great pioneer in 
central station work).” | | 
It would be interesting and instructive to know to what 
extent, respectively, accident and design entered into this 
adoption 
to say that, in Eng 
is one of the chief considerations in the abandonment of 
5 plant, and not so much a question of engineering. 
e 


speaker does not consider that any particular advantage 


could have been served by going into an investigation of 
early alternating work, and states that “whilst it un- 
doubtedly hel central station development at the 
time, it proved very uneconomical in operation, and ex- 
pensive in investment, when the cost of converters is added 
to the cost of distribution.” He omite, however, to 
credit the system with the saving on mains and 
improved regulation, and as he gives no fi it is 
not possible to further criticise his. remark. ! His objection, 


direct coupled pen is that m We venture 
at least, the question oe eque ere 


however, to the house-to-house transformer system is shared 
by us, and has, of course, long sinoe been practically aban- 
doned in England. He speaks favourably of two and three- 
phase currents and the rotary transformer as a means of 
eoonomising the cost of production by concentration of 
power, and describes a scheme adopted in many of the large 
cities of alternating transmission at high tension combined 
with low tension distribution, and states that even now it is 
quite possible “to transmit economically from the centre of 
any of our large cities to the distant suburbs by means of 
high potential alternating currents distributing the current 
from the sub-centre distribution by means either of the 
alternating current itself and large transformers for a block 
or district, or else, $f the territory is thickly settled (italics 
N by means of a system of low tension mains and feeders, 
the direct current for this purpose being obtained through 
the agency of rotary transformers.” 

Why it should be necessary to transform into direct cur- 
rent in thickly settled districts when low tension alternating 
can be obtained at once without rotary apparatus is not ex- 
plained. 

Station engineers in America appear to be quite t 
of the fact that no difficulty has been o pp 
in supplying from centre to suburbs of large cities or districta 
economically with high tension single-phase alternating 
currents without the use of rotary transformers. 

Mr. Insull 5 several methods of producing alter- 
nating currents for transmission purposes, ¢.7., generators 
wound for high potential, generators wound for 80 volts, and 
step-up transformers to obtain the required pressure, 
dynamos having collector rings on one side and oommntatom 
on the other, so that you can obtain either, and soon. By 
the way, 80 volts seems to be quite a favourite pressure in 
America, and they seem to be as much in want of standard- 
ising as we are in England. ee e : 

The composite machine, having both collectors and com- 
mutator, he states, has been found very useful when the peak 
in two districts of a oo at different times, as low 
tension continuous can be supplied to the points near the 
station, and alternating current to distant parts. We pre- 
sume, however, that this only applies to stations whose 
system of supply is ostensibly low tension continuous. 

Mr. Insul! refers to “the latest development of central 
station transmission,” which consista of alternating high 
tension “ carried to distant pointa and then used to operate 
series arc light machines run by synchronous motors,” &c. 
He remarks that “it would be interesting to go at length into 
the detail cost,” and we think it would be equally interesting 
to know why the additional complication of motor generators 
should be necessary when excellent aro lighting can be 
obtained from alternating current direct. | 

The 17 now passes to the question of costa, and 
oonfines his remarks to the business of the Chicago Edison 
Company, and points out that by far the greatest item of 
cost of yowr product (italics are ours) is Interest on the 
investment," and refers to this later as being the most 
important factor in calculating profit and loss. . 

e presume the Ohicago Ediso n Company is financed in 


the usual manner, viz., by public subecription and issue of 


how the interest,“ or as we in England wonld call 


it, “dividend,” oan possibly be looked upon as a factor in 


the cost of production or in the calculation of profit and loe 


we do not gr rcp Surely k viis is (or gres be) 
all profit. If the company is heavily mortgaged, the pay: 
ment of debenture intereat would have to be 1 bj 
the ordinary shareholders as a part of the cost of produc 
tion, and the matter is then clear; or possibly he refers t 
depreciation, but what he actually does mean is not obviou 
to us although it may have been to his audience. H 
naturally objects to excessive capital investment in the fol 
lowing words: “It is a common mistake for the so-calle 
expert to demonstrate to you that he has designed for you : 
t of the highest possible way and at the same tim 
or him to lose sight of the fact that he has saddled you wit 
the highest possible amount of interest on account of exces 
give investment.” Here we entirely agree with him, and w 
think the majority of English station engineers have lon 
since ceased to be beguiled by the man whose dynamo o 
engine is stated to be 1 or 2 per cent. more efficient than th 
others, while thé first oost is raised to fancy figures "o 
account of the great saving effected." 
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While Mr. Insull objects to excessive investment, he is 
hess dr to the folly of putting down plant mp 
bene i$ ia low priced, and without regard to efficiency 
sability, for in referring to the Harrison Street station he 
“ effort has been made to provide for the 
notion of steam, low cost of operating, good 
for repairs-and consequent low cost, and for per- 


meet the peak of the 
economical where the 
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intial les of 80 per cent. and s falling capacity ` 
ig of the heavier De per! 


That be has the courage of his convictions is proved by 
the tect idat & very large battery is now being installed by 
beers a particulars of which were reported 

inne. 

He goes very fully into the question of and details 
ie e sliding coala and other methods opted with a 
rev to encouraging the long hour consumer, the experience 


$ 
: 
i 


Dn. 
right) system icularl 
equitable, and uses the following apt illustration in ii 


— 
"Exo one would think of going to a bank to borrow money, 
ud expect to pay precisely the same total interest, whether 
be required the money for one month or for 12; and for the 
um reason it seems an ity to sell electricity to the 
cione who uses it but a itg sos pic few hours a year 
F it to the oustomer 
8 & day, and 800 days a year, when it is 
remembered that interest is the largest factor in cost, and the 
— 5 s the — &o. A 
wiring is apparently not in favour in America, as he 
ap: “The expense of wiring (which must of necessity be 
berm by the householder) is and is often a barrier to 


don 
und of the Chicago Edison Company 
P, ot more than double that ed undertaking. 


is, 
 wnmmenber that in England one London company's average 
darge last, year was leas than 44d. (or say 9 centa) 


2 


und whose maximum load was a 
At the conclusion of his address, and speaking of possi- 


bilities in the future re jt of central stations, he says: 


— “E is within the realms possibility that the present form 


take i 
M wwe T not engaged oem ae 
remarkable surprises, be inclined to question the 


Woo not he does not say, but judgi 
te of interest on capital invested as a factor in 
aud production we fancy he would not desire to see a lamp 
ralbeed with an efficiency, say, twice as high as those in 


ee unie ik wee Gone very gradually 


LEGAL. 


OASTNER-KELI NER ALKALI Company, LrurrED, v. COMMERCIAL 
DavzELoPummT CORPORATION. 


Tum case of the Oastner-Kellner Alkali Company, Limited v. the 
Commercial hag yr Corporation, Limited, came before Mr. 
Justice Bigham in the Chancery Division on the 14th inst. It was 
an action for an injunction to restrain the defendant i pany from 
manufacturing, g, or exposing for sale any caustic 

i uf the letters t granted to Carl Kellner 


Defendants denied the 
invention was not new or 


and Edward Applegarth, dated 
() By (pro 


Fol (No. 21500) () By the visional specification of Andre 
O. 21, s V 8 n of An 
olf for a for brodu chlorine gas and metallic 
340: (% 5 of MAE eer ptember vara 1882 (No. 
4, ; specification Btates paten a process 
and Af J tor obtaining chlorine and sodium, granted to Andre 
ber 5th, 1892 (No. 271,906), and duly placed 
Li in London in or about 


t granted to Oamill i, 

Pa hy the complete 5 of letters patent granted to Hamil- 
ton Young Beptember 7th, 1892 (No. 16,046); (g) by 
complete fication of letters nme granted to Peter Jansen, 
dated August 3rd, 1898 (No. 14,910); (A) by specifications (pro- 
(No 13400) eT letters patent granted to Alf Sending Larsen 

o. 18,499), i 
Mr. Fletcher Moulton, ., Mr. Bousfield, Q O., Mr. J. O. Graham, 
Mr. A. J. Walter, and Lord Robert Cecil a i EET 
Mr. J. Terrell, Q.0., Mr. Astbury, Q O., Mr. J. A. Gray, and Mr. 

key for defendants. 

Mr. FLETOHEAR Movurrom said the invention related to the manu- 
of the metal sodium. Of 
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At this stage the hearing was adjourned till Friday. — 


Fnibars PROCHEDINGS. ` `- 


In that case the. was out and the 
inventor ridges en eee eee ce cae 
uced onograph, one greatest inventions of our 
praachha to peodaco erticulate sounds b indentations on a 


metal surface. Unfortunately, Mr. Edison incl the phonograph 
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in his complete specification of the telephone, and Mr. Justice Fry 
(as he was then) had no alternative but to disallow the patent on the 
ground that the complete specification, because it included the phono- 
graph, was a disconformity with the provisional specification, which 
claimed only for the telephone. Applying this illustration to the 
present action Mr. Moulton admitted that there were additions to the 

laintiffs' invention as described in the complete speciflcation, but 

bey were all in uniformity with what was claimed in the original 
specification, and possessed no feature of disconformity. Referring 
to the defendants’ apparatus, the learned counsel submitted that 
though it showed differences of construction, yet it carried out 
precisely the process patented by the plaintiffs, and therefore came 
within the Oastner and Kellner specifications, thus depriving the 
plaintiffs of the profit which the law said they should enjoy for a 
novel invention. Otherwise, if an inventor was not protected, he 
would have no inducement to obtain new discoveries which could be 
copied by others. The whole effect of the patent law was to insure 
that an inventor should be protected against infringements by 
inventions which did not differ from hie principle, though they might 
adopt some method of arriving at the same result. In the plaintiffs’ 
invention, the novelty was that the mercury used in obtaining the 
caustic soda was kept stationary in ite pan while the chambers holding 
the salt solutions moved over a steel sheet charging and discharging the 
mercury, and just keeping up a continuous process. In the old 
process it had been thought necessary to paddle the fluid mercury 
round and round in its container, but it was Mr. Kellner who dis- 
covered that it was wholly unnecessary to move the mercury, aod 
this was the novelty of his invention. The way the infringement 
stood was this: The plaintiff first heard of it by the appearance of & 
prospectus of a company which proposed to sell this invention for a 
very large sum of money to the public. The plaintiffs took steps to 
assert their rights, and the defendants thereupon brought an action 
for threats, and made an admission that they were going to use 
Rhodin's patent No. 21,509 of 1896. 

Mr. Jas. SWINBURNE, examined by Mr. BovsriELD, said he had read 
the specifications referred to. The witness gave evidence broadly to 
the effect that the chambersor inverted bells containing the solutions 
of salt passed over the surface of mercury. Each portion of the 
mercury covered by the bell was charged with sodium. After the 
beli passed on to another portion of the surface of mercury, the part 
it had left was exposed to water and was discharged of the sodium. 
The charging was effected by sending an electric current through 
the solution in the bells, In this way the charging and discharging 
was kept up continuously, and the whole process was effected 
with a small amount of mercury compared with the old process 
of moving fluid mercury. The Witness explained earlier methods 
of obtaining caustic soda with the object of showing the novelty of 
plaintiffs’ patent, and in reference to that of defendante’ patent he 
pointed out that it acted on the principle of first covering the mercury 
and then having it exposed to tbe water, there charging it and dis- 
charging it in the same way as the Castner-Kellner patent. 

Cross-examined by Mr. TERRELL: The idea of electrolysing sait so 
as to produce sodium and chlorine was very old. 

In answer to bis Lonpsmir, Mr. TERRELL stated that he was going to 
show exactly what Kellner had advanced upon the knowledge before 
him, and then to show that the small amount of advance he had 
made was just the part the defendants had not taken. 

The WirNESS, further cross-examined, said that in Atkins and 
Applegarth'a patent of 1890 there was a device by means of which 
salt and water was electrolysed, the sodium being carried into the 
meroury in one vessel and then the mercury was turned into another 
vessel and decomposed by means of water. In Oastner's specification 
he had got two poles, two separate partitions, one of them to contain 
the salt solution to b3 electrolysed. They were separated from each 
other by a partition which went down until it touched the mercury 
and sealed and divided the salt solution from the water. The cells 
Mic fixed, the two containing vessels being both covered in at the 


he mercury was partly 


lied that it was practically. 

The Wrrures said that Kellner (in fig. 7) had got a bottom 
(a) on which the mercury rested and so tar be was like Castner. He 
had the bottom (a) made into a separate dish, and so far he was 
3 t from Oastner. He revolved the dish with the mercury in 


i 

The dish (a) revolved and revolving carried the mercury with it. So 
in relation to the fixed bells the mercury in Kellner was shifted from 
vlace to place just the same as it was in Castner by different means. 
In the one case the mercury was moved by being disturbed, whereas 
in the other case it was carried, so to speak, bodily round. In re- 
lation to the cells the movement was the same. 

His Lorpsuip: If I carry a glass of water I do not call that water 
flowing although I am moving it from one place to another. 

Mr. TERRELL: Yes, that is true. 
my learned friend that his invention was stopping the actual flow of 
the mercury. Iam going to show, I think, that the specification does 
not gay that, and that is an invention of my learned friend who tries 
to create a distinction between Castner and his patent. 

Croge-examinetion enntinned: In Kellner as in Castrer the celle 
Were fixed and the mercury was transposed from cell to ceil by being 
moved from one to the other by mechanical means. This patent of 
Kellner was not now in actual uee in England he thought—at least, 
80 far ag he knew, 


You have got the statement of l 


His Lonpsute (to Mr. Bousfield): Are you bringing an action for 
the infringement of a patent which you have never used ? 

Mr. Bousriktp: That is so; but your Lordship sees we own a 
group of patents. . 

His LorpsHIP: A sort of dog in the manger? | 

Mr. BousrigLD: We own a group of patents, and we have certain 
improvements not before your Lordship, and we use the very best. 

His LoBRDpsHIP: At present you are bringing an action for infringe- 
ment of a patent you do not want. 

Mr. BoosrigLp: Yes, but Rhodin wants to compete with us and 
to sell it for a large sum of money to the public. 

His Lokps ar: You do not want him to have your bone, although 
you do not want it yourself. 

Mr. BovsrtiELD: We wish to retain our monopoly. 

Mr. TERRELL (to witness): You heard Mr. Moulton in his opening 
suggest economy of mercury as a t? 

His Lorpsxrp: He did not say it was shown in the specification, 
but that it was alleged in the specification. There is nothing what- 
ever to show tbat mercury was saved. 


Mr. TERRELL: I was going to show the failure of his argument (to 
witness). In Castner's (fig. 1 of 1892), both operations take place 


simultaneously and uninterruptedly ? 


The WITNEss replied that he was not sure in Castner's whether hs 


had not to stop one of his celle at the time. 

Further cross-examined, the Wrrnrss said that in his opinion 
there was no advantage of a commercial point of view in Kellner's 
over Castner's 1892 patent (No. 16,046) so far as the saving of mer- 
cury was concerned. He thought that in that particular, fig. 3 of 
Castner, probably less mercury would be required to work it than in 
Kellner's patent. 

His LogpsurP: I thought that the great object in Kellner's was 
to save the mercury, but if you tell me that Castner’s saved as 


much —— ?—I think that Castner's apparatus (fig. 3) effects as great | 


an economy of mercury or greater than Kellner. 

In answer to his LonpbsHiP, Mr. TERRELL said that he should 
gubmit at the proper time that, if the defendants had infringed, there 
was no subject-matter for the plaintiffs’ letters patent, because there 
was no substantial invention over and above what Oastner had done 
before. 

His Lonpsn : Well, just let us see about that. It is suggested 
by Mr. Moulton and by this witness that there is an advantage in 
carrying the mercury quiescent as distinguished from flowing, and 
that that is sufficient novelty and improvement to form the subject- 
matter of the patent. 

Mr. TERRELL: That advantage has been over and over again held 
not to satisfy the requirements of the patent law. It must be an 
advantage which involves substantial invention. 

His LoBpsHiP: At all events, you say that if you have 


ba 


infringed 
by what you have done then it does not matter, as this man’s patent 


is not a good patent, but simply a repetition of what has been 


invented long before, and where it differs from anything before, it 


does not form the subject-matter of a patent. 
Mr. TERRELL said tnat that would be his submission. 
At this stage the hearing was adjourned till Saturday. 


SATURDAY'S PROCEEDINGS. 
Tbe hearing of the case was resumed on Saturday. 


Mr. TERRELL, in reply to his Lorpsutp, said that he was going to 


admit that if there was any distinction between the rotatary move- 
ment and the to and fro movement described in fig. 1 of Kellner, 
then thera was no practical distinction batween the defendants’ 
apparatus and that of the plaintiffs’. 


. Justice BIGHAM: You say that I ought to distinguish ons 


from the other ? 

Mr. TERBELL: Yes. 

Mr. Justice Branam: Will you explain hy? 

Mr. TERRELL: Your Lordship has thoroughly appreciated the fact 
of the problem which is being solved in all there apparatus, vis., us to 
the absorption of the sodium in the mercury and the subsequent 
discharge cf the sodium. I oontend that in a to and fro movement 
such as is described in Kellner, fige. 1 and 2, you first of all bring the 
whole of your mercury under the influence of the absorbing process, 
and then as a separate operation, distinct from that, you bring the 
whole of your amalgam under the influenoe of a discharging 


rocess. l 
: Mr. Justice BiGHaM: Of the water? 

Mr. TERRELL: Yes, and so you have got an intermittent process, 
whereas, in the other case, you have gota continuous process all the 


time. ; 

Mr. Justice Braunam: WEat is the difference ? 

Mr. TERRELL: There is an immense difference in practical 
utility. | 


Mr. Justice Braam: Is that what you claim in your patent? 

Mr. TERBELL: Ob,no. The claim in our patent is the particular 
apparatus by which we do it. | 

Mr. SwINBURNE was recalled, and further cross-examined by Mr. 
TERRELL, but he made no variation from his original evidence. 

Lord KELVIN, examined by Mr. BoUusrIELD, said he had compared 
the apparatus of Hhoden's specification with the apparatus described 
in Kellner's specification. He expressed a preference for the Kellner 
as compared with the Castner process. 

Mr. Justice BiaHAM asked what process the plaintiffs at present 
used ? 

Mr. BovsriELD replied that the Castner process was used with a 
modification whch c .naisted of rocking the merenrv, 

Mr. Jusiive BIGHAM: Can you teil me why the Kellner process is 
not used ? 

Lord KELVIN: The reason is that the Castner rocking process was 
guccessfully carried out at Birmingham, and did good work. It wag 
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ako carried out with equal success at Runoorn Then came Mr. 
Kellner's invention, w is still better, and the next works that are 
M C arlbir, . Were I erecting 
works, I should not hesitate for a moment to adopt the Kellner pro- 
cem in preference to the Castner. 

Mr. Jastice BiGHAM: What is the advantage of Kellner over 


others 7 
Lord Kym: Because there is little stirring of the mercury, 
which newer moves in the lower part relatively to the bottom of the 
ma it is contained. The less stirring of the mercury the 
for the procese, and I should say that if the Rhodin process 
is to go on, the defendants would do better to have a pan with a 
smooth bottom. Oontinuing, the Wrrurss said that save for the 
wovements of the lips of the bell, the mercury in Kellner's patent 
wes peactically stationary, the motion being hardly perceptible, and 
FFF was also stationary, and in 
this aspect was y dis ishable from the plaintiffs’ invention. 
He mearded the defendants’ process as inferior to that of the 


paintifis. 
Asked if Shere was any practical difference between the moving of 
under the chamber, and moving the chamber over the mer- 
cary, Vn replied that there was none whatever. There was no 
difference between a to and fro and a circular movement, or 
an intermittent and a continuous movement. 

This closed the evidence for the plaintiffs. 

Mr. Justice BiaHam, addressing Mr. Terrell, said the effect in his 
mind was that the real point between the parties was whether there 
was any difference between the circular motion and the backwards 
md forwards motion of the bells. His impression on the evidence 
i ifference, and he was satis- 
fed that there was no disconformity between the complete and the 
provisional specifications, the complete showing nothing more than 
wother way of using the original invention. That was the point to 
which the Darse coase] should address himself, that really being 
the sole t in the case. 

The Court adjourned. 


Monpax's PROCEEDINGS. 


On Monday, Mr. TERRELL, for the defendants, addressed his Lord- 
Kip. He observed that the essence of Kellner's patent, as put forward 
by Mr. Moulton, was the use of stationary mercury, and he had added 
mesult of the stationary mercury was the economy of the 
by reason of the less space covered by the mercury as 
by the Castner process by the economisation of the space 

He contended that the saving effected by the 
process was infinitesimal compared with the other 


USFIELD observed that any comparison with other processes 
be instituted. The question was, Did the process consti- 
something different to what had existed before, and if it did, 
it wasan invention of something useful, which was therefore 
subject of a t and could be protected. 
A said w his friends had to do was to show that, 
at the time Mr. Kellner took out his 
amount of invention in what he had 
Mr. Kellner had to show not only that there was substantial 
in his process, but he had aiso to show the substantial 
that invention. Mr. Moulton had said that the invention 
in introducing a cathode where a movable 
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cathode was used before. He might as well say he put in a screw 
where a nail was used before, but if the substitution produced no other 
resalt, then it could not be put forward as any improvement. His 


| 
3 


pom? He submitted that a detailed examinatién of the two 
processes showed that there was not, and that there certainly was no 
wisg of mercury in the Kellner as compared with the Castner 
If ome machine is different to another, and there was some 
mvention shown in effecting this difference, then it was the proper 
wbjex-mafter for a patent. It must involve something more even 
rigide It must involve substantial invention so as to make 


i 


on, therefore his invention was not subject- 
miter for a patent, as there was no substantial improvement. In 
ict, the whole point was whether there was any difference between 
tae in use by the plaintiffs, and the Kellner 
process, which had not yet been used by them, and he contended that 
do difference had been shown, and that, therefore, it oonld not be said 
tts’ there had been an infringement by the defendants of the Kellner 
ptent. On the pan en the Kellner complete and 
PFovieicaal specifications, he w point out that the provisional onl 
"erred toa backwards and forwards movement of the bells, and that 


f 
| 


^6 inclined to treat that as no disconformity, but the witnesses for 
fs and the experts on their behalf would say that the 
in eeclesie movements were not the same, and that 


HAM intimated that he was prepared to hear such 
tridence, but at the same time, if disconformity was not shown, then 
he defendants were driven to infringement. It appeared to him 


that the one point involved the other. What was moving in his 
mind was this: In the Kellner patent the mercury was stationary 
relatively to the vessel in which it was contained, whereas in all 
previous methods the mercury was fluid and movable. 

Mr. TERRBELL said it was Mr. Moulton who had put forwa-d this 
claim as to the stationary cathode and not Mr. Kellner. di 

Mr. Justice Bid gam: It was in the Kellner specification as plain 
asa pike-staff that the invention is for the purpose of obtaming 
caustic soda by means of a stationary cathode of mercury. 

Mr. TERRELL: Yes, by means of a to and fro movement. 

Mr. Justice BiagaM: No; by a stationary cathode. There it is in 


the specification. 


Mr. TERRELL: It was Mr. Moulton who insisted on the stationary 
cathode, not the inventor. ME 

Mr. Justice Bigham: That may be true, but does not matter. 

Mr. TERRELL: Oh yes; it depends upon what the inventor claims 
in his specification, and his claim is a stationary cathode for 
continuity of process. He did not (counsel continued), suppose that 
there ever wasa case produced before a Court with less evidence than 
the present case. Not one witness had been called from the works 
to poiat out to his Lordship the utility of Kellner’s patent, and to 
indicate the difficulties which Kellner had had to overcome. His 
Lordship had only been assisted by gentlemen of the greatest ex- 
perience and learning — Mr. Swinburne and Lord Kelvin — but 
neither could give him any straightforward account of this invention 
at all. He (the judge) was asked to infer that because there was a 
difference between a stationary cathode and a moveable cathode, 
that, therefore, that difference was to be the subject-matter for a 
pe with no evidence whatever that it involved any change to 

ing it about 

Evidence was then called on behalf of the defendants :— 

Mr. DuGALD OLERE, cross-examined by Mr. AsTBUBY, Q O., stated 
that he had carefully examined the invention as described in Kellner's 
Specifications, and the various specifications prior in date, and the 
apparatus of the defendants. ` 

What do you understand is the meaning of the invention 
described in the provisional specification of Kellner, bearing in 
mind what is known at the time ?—4As I understand the provisional 
specification this inventor intends to arrange mercury in definite 
patches, so that he can charge his mercury surface definitely, and 
then expose the whole of that surface after charging to the action of 
water. The invention clearly showed tbe way of carrying that out. 

In reply to his LoRpsHrP, the WirNESS stated that the difference 
between the provisional and complete Kellner specification was that 
the former dealt with definite patches of mercüry, whereas the la 
dealt with indefinite patches. | ! 

Mr. ASTBURY: In so far as the production of soda is concerned, is 
it necessary in every machine to have a flow of the mercury from the 
decomposing chamber to the containing chamber, and round and 
round ?—It is necessary to have a change of the mercury from one 
cbamber to another; whether 1t is flowing does not matter. 

Is it material, in your opinion, whether that change is produced by 
moving round your bells or moving round your mercury, as far as the 
ultimate result is concerned ?—1t is not. He added that in the 
Kellner provisional specification he did not find any suggestion what- 
ever of secondary cellution. Fig. 9 was, in his opinion, a departure 
from Kellner's provisional specification. Thé feature of claims 1 and 
2 of Kellner was the preservation of the alternating patches of 
mercury. He found nothing similar to that in the d2fendants’ 
machine. The difference between the defendants’ process and the 
complete Kellner was that the former had a water space outside the 
bell where the continuing process was effected. 

Mr. AsTBURY: Taking the whole of the claims in Kellner's patent, 
is there in the defendants’ apparatus anything, in your opinion, 
within the meaning of the language of any one of the claims? 

Mr. Bousrimrp: That is for his Lordship to say. 

Mr. Justice BiGHAM : Yes, I think so. 


y 
projection, which formed the seat of the solution chamber, must act 
as an effective operation in stirring up the mercury. He thought ite 
fallacy to say that the blade would slide over the meroury. : 

Mr. Justice Bienam ted out that Mr. Rhedin, in his specifica- 
tion, had apparently into the fallacy of speaking of the blades 
as sliding over the mercury. - ö 

Wrrngss thought that Mr. Rhodin was wrong there. 

Mr. Gmgonax GmniNDLB, electrical engineer, examined by Mr. 
TERRELL, said that he was manager of the Electrical Btorage Byndi- 
cate. He had tried a series of experiments with Rhodin’s apparatus, 
which he had found to be highly efficient. Its total efficiency had 
easily reached as high a figure as 93 2 per cent. That was a very high 
degree of efficiency in such an apparatus. Rhodin’s patent owed its 
extraordinary efficiency to its perfect circulation of mercury, which 
enabled him to use a larger number of amperes of electricity than if 
he had not got it. He had worked the apparatus up to as high as 
1,100 amperes of current. He had never, in fact, worked Kellner's 
apparatus, and never heard of anyone who had. Kellner's apparatus, 
in his opinion, was by no means a practical apparatus. 

In cross-examination by Mr. BoosrFIRLD, he said the object of 
Rhodin's patent was to prevent the mercury from revolving, because 
if it did it would simply underneath the pot the mercury and 
amalgam which would revolve round and round with it. It was 
essential that while the bell was rotating the mercury under the pot 
should not revolve. In his opinion Rhodin's apparatus was superior 
to that described by Kellner's specification. The point of superiority 
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was more water to combine with the mercury and the p circula- 
tion of the mercury—thro outwards the mercary. ose were 


cate were also on the directorate 
cot the defendant company. 


Prof. OHABLES Vernon Bors, F. R. S., said he had investigated this 
matter. The action . (figs. 7 and 8) was sub- 
stantially the same as that w took place in the Oastner 
There were substantia] between the Ehodin and er 


mar 
Cross-examined by Mr. BousFIELD: How much did you sell your 
patent for ?—I sold the English and foreign rights for £5,000. 
That was a beautiful sum, was it not ?—Well, it depends. I don't 
su you would call it so. 
whom did you sell your patent?—To Mr. A. R. Harvey, of 


Li L 
he the promoter of this (the defendant) company ?—That I do 
OW. 

Was he the gentleman who was then going to sell it to the com- 
pan for £90,000 ?—That I do not know. I know nothing of what 

usiness is, or any more about him than you. 

This closed the evidence for the defence, and 

Mr. TERRELL addressed his Lordship on behalf of his clients, con- 
tending that the tiff had made out no case which would entitle 
zm 4n A: paren n 1 2r 5 ue therefore, the defendants 
could n ve of any infringement. 

The Court adjourned. z d 


The hearing of the gase. was med on Tuesday, when Mr. 
ene pip ey gee org i t E 
Dg were 
entitled to succeed in this action. 
His Lordship reserved judgment. 


WEBLYN v. SHOOLBRED. 


In the Official Referee's Court of the Ohancery Division, on Wednesday 
last week, before Mr. Verey, the Official Referee, the action of Webl 
v. Bhoolbred came on for g. Mr. Fletcher Moulton, Q.O., Mr. 
R. Wallace, Q.O., and Mr. Gaskell appeared for the plaintiff, Mr. 
Lawson Walton, Q C., and Mr. Pollock for the defendants. 

Mr. FLeToHER Mobrron said that he appeared for Mr. Walter C. 
5 on his own behalf and that of others who were 


for the Slsintid in the way of putti the electric lighting at 80 
or the wa utting up 
fast July, plaintiff | 


Strand, where was exhibiting a picture called 
"A a thereby was seri 5 
the plaintiff lost the t he would otherwise have made in the 
way of exhibition. defence was admission of the employ- 
ment— and admission to the employment brought it 


the duty of executing the work in a skilful and workmanlike 
manner—and denial of the negligence. They aleo put in a 
counterclaim for £269 19s. 10d., as the cost of pu u 

light and the various other fittings. This plaintiff: , and was 
g it should be deducted from the damages, Messrs. Shool 
asked to carry out the wiring at prices which corresponded with 
3 The learned Counsel proceeded to describe 


of the a 

curtains. . Behind the drapery. was a tin reflector | 
-the picture. That was to throw n RE e lights 
were pendant electric lights, by bles, in which both 


wires were on the same cord, insulated 
centre there was a larger light, of 100 can 
reflector oyer it, which also threw a“ on the picture centrally. 
. Current was to be derived from the i 


bit of work in putting up electric light was never done by anybody. 
He knew how injudicious it was for counsel to & case 

overstatement, But in this instance he was not putting his case too 
highly. There was nothing safer than the electric a if care was 


in the installation. There was nothing more dangerous than 
neglecting the fundamental rules of prudence in the 
installation. He felt convinced—he doubted whether it would be 


controverted—that all the good sound rules which were absolutely 
necessary for protection in using so subtle and so useful an agent as 
electricity, were neglected. After speaking of the general rules that 


.Bhoolbred's men 


picture was Pior exhibition. Oa the 


. The light failed several 


om- 
-plaining of the defective light. A man rere e 
à 0 


8 They bad brackets for lam 


sound work, and of the faults that were found in 


trical work was done iby two boys. 

in attendance. All this time the picture was in the office. Men. 
placed the picture on the frame. An attempt 

made to light up the picture in June, when the light was 

be insufficient. Zinc reflectors were then put up. E 

and a 50 candle-power lamps were put up, and on June 39th 
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takings were 

papain On the Monday they were over £6, Tuesday 
y over £8, Thursday over £11, Friday over £9. On 

of the money was lost, owing to the fire. The 
to Friday night for admission and sale of photos 
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went out witness found 
and the light re-lit. On 
from the Hotel Cecil 


TH 
AE 
j 
i 
gg 
i 


—— 


instan there was a fiash like.a flach of lightning st 
the right-h corner of the room, near one of the reflectors 
The whole of the curtains and drapery Senkt fire. With his wife's 


following Monday experts t to try and find out the 
origin ol the Bre. I his opinion the fire was sed by tes ccc 


: Hs Di. Bos boen bio ducc án eno Fas EXE 
the plaintiff in the room that day. Two days before he 


for taking too much liquor and for being ru 
Se eee When the fire broke out he 


: He had a tiff with Mr. 3 


i 
$ 


Mr. Tats, go 
soene of the fire at 80, Strand on Wednesday, July 14th. After 
of the a of the room, witness said he next examined into the 
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mounted on to a porcelain 
‘plugs. The insulation ought to 
as close to this work as possible. In some cases he 
amount of rubber had been put on to the wires. In 
ane case fhe rubber had not been put on, and the wire was quite bare. 
all a properone. It 
ria mag gp board instead of on a 

$ 
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entered, which was an improper arrangement. The leads 
switches were made of a single 14 wire. Ultimately it 
$wo cables of small 

tton, rubber, and silk on the 
* | 5 leads down 
F A ona inn 
twisting ends together. e sing per was 

esi tiens round the other wires. Such a joint ought never to 
Flexibles should be brought to a “cut-out.” They 
sever to be bunched. Apan ng the absence of a cut-out the 
whould not be effected in way. Sucha joint was dangerous. 

g would be d by soldering. In 

fs method adopted the defendants there were several loose 
euis, which rendered them [en to ocoasion a fire. There was no 


Mon 
il 
lij 
151 


the most ordinary care had been neglected. In an installation pro- 
was no danger 


mquire 
8 He should say the fire was occasioned by the way 


in which the flexibles were Any one of the knots of the 
flexibles resting on the rough ma edge might have caused the fire. 
The insulation at the point of contact with the metal might have 
broken down. Heat would be generated, which ht end in fire. 
VVV * The 
result a ve an negative wire together woul occasion 
ad ret "Imo current then found a point of contact at the 
break in the insulation, and heat was set up. Assuming the currents 
Tr sa DUM M pir araiedpecsan won 5e heat and a flame. 


increase 
par The fuse should be an adequate protection. To get a fire at 


bea which did not blow. That condition must be sufficiently 
o Ande eo . But the insulation itself was of inflam- 
stuff, and would teet light up and communicate itself to the 
objects around. The risk the flexibles ran by contact with the metal 
miese was that they would be cut through and cause a short circuit. 
Rabber insulation would stand a good deal, but it was not 
against rubbing by a sharp metallic edge. The great importance of 
securing a smooth edge arose in the case of swinging lam If 
beacket were a fixture, the necessity of this would be 
n ee , and the metal edge was 
mationary, of course would be little danger. When he 
made the examination, all the wires except two or three were in 
pena The two or three had burned off and down. 
silk of the remaining wires was rubbed off. bad not 


& permanent installation, and were as necessary. A 
was to say, an unsoldered one—should never be made. The measure. 
of prudence was the measure of price in the case of short installations 
by mall contractors. | 
Be-examined: Dry joints were made in experimental work, but 
were always under observation. | 
JAMES SWINBURNB said he had examined 80, Strand, after the fire 
of July 10th. He observed that the wiring had been very badly carried 
thought the fire was caused elec y. The position of the fire 
led him specially to come to that conclusion. The fire had broken 
out in the neighbourhood of the wires. There was no ventilation to 
the reflector ; therefore, heat was allowed to accumulate. As to the 


R 


lay among inflammable material; they were brought near the ceiling, 
and the room. was 


whole thing. 
-the real ob 


they were 1 on the reflector. He could not say exactly how the 
fire was caused. Probably the heating of the reflector was contri- 
butory—ventilation being excluded from the room there would be 
little motion from air. ectrical fires were difficult to account for; 
they occurred in so many different ways. In this instance, if it had 
not occurred in one way, it would have been pretty sure to occur in 
some other way, sooner or later, owing to the manner in which the 
installation had been carried out. Ho was asked to form an opinion 


-as to whether the fire was electrical. He came to the conclusion 
that it might very easily have been electrical. In his opinion, the 
‘class of joint employed was improper for a temporary installation. 


Such a joint could be used only in experimental work, where it was 
being watched. He would not use such a joint even for an installa- 
tion of a week. Such a joint would work loose; that involved the 
Working loose, it would occasion sparks. That was 
jection. The joints were taped over. The fire would 
most easily be occasioned if a high number of amperes were passing 
through the wires, but it might occur to a low number. 

Re-examined: If the wires became dirty they would be likely to 
spark. They must be kept close and clean at the joint. 

Mr. R. BArPH, an electrician, in the engiueers' department at the 
Hotel Oecil, said that in June last year he received instructions to 
supply an extra current to the premises, 80, Strand. The supply 
was to be 20 amperes. He carried out the necessary work of laying 
the cable. Some days after B idis the current in, the fuse, which 
carried 20 amperes, blew. put in another, which also blew. 
Witness put another in. After that the supply was increased to 25 
amperes, and a fuse to carry 25 amperes was put in. That lasted for 
some time, but it at length blew. He inserted another. Nothing 
further happened till the Friday night previous to the fire, when 
this fuse blew at bin the afternoon. It had not been iu for 
half an hour when it blew. Another was inserted, but at 9 p.m. it 
N blew. Witness said he could not understand this frequent 
blowing of fuses. He told Mr. Chamberlayne that it was very funny 
the fuses were T blowing. Mr. Chamberlayne said it was 
their fault. Witness said they were supplying 25 amperes, which 
had been asked for. He found the current passing was 22:5 amperes, 
and the fuse blew at 25. He told Mr. Chamberlayne there must be 
sometbing wrong. One of Mr. Shoolbred's men was there, and he 
also told him that something was amiss. Before leaving he put in 
another fuse. The next thing he heard, on the Sunday morning, was 
that there had been a fire. He was familiar with the way electric 
fittings should be put up. Generally, he was of opinion that the 
installation had not been carried out in & proper way. He was 
certain the rubbering of the flexible against the reflector would cause 
the insulation to come away. After what bad occurred, the blowing 
of the fuses, he had come to the conclusion that something was 
wrong. When he inspected the “cut-out,” he found that the wires 
were fused to 40 or 50 amperes. 

Oross-examined: If he had thought there was a fault with the 
installation, it would have been his duty to report it. As the men 
were still working on the job, he thought there might be a temporary 
shortage. He thought the reflector got hot from the wires where the 
current entered. If the heating were equal throughout, there 
would be no reason for the insulation being destroyed merely at one 
end. But if there were a 100 candle-power at one end, and a 16 
candle-power at the other, there would be every reason for the 
destruction of the insulation at one end and not at the other. He 
had had no experience of insulation being destroyed through heat. 
He never knew a case of the rising of temperature destroying the 
insulation by mere heat. ' 

Re-examined: When men were working at an installation with the 
current on, there was danger of a short circuit. He could not suggest 
any cause for the fire other than an electrical one. | A 

. Moraan WILLIAMS, another electrical engineer, said he ba 
superintended many installations, and had been consulted by local 
authorities on these questions. He inspected 80, Strand, premises on 
July 16th. He came to the conclusion generally that the electric 
light work had been very badly done, and was in opposition to the 
manner in which such work was generally carried out. The system 
of supporting wires over a reflector which acted as a sort of grill, was 
sufficient to destroy the insulation. . Generally speaking, he thought 
it was highly probable the fire was occasioned by faulty workman- 
ship. The grouping of the joints was especially bad. The wires were 
simply twisted, and in no way made mechanically perfect. If the 

on were ignited it would cause the surrounding material to 
light. This would be occasioned by a short circuit or over-heat. The 
surroundings of the installation made it imperativeiy necessary to 
carry the work out in a particularly careful manner. The price 
charged was adequate for doing the work in a perfectly per- 
manent way. On the general principle he sgreed with the other 


witnesses. 

Cross-examined : He suggested that the heat generated by a dry 
joint would be sufficient to cause a fire. He had often known ofa fire 
caused by a short circuit. For his theory of a short circuit there 
must bea leakage of electricity at a joint. The wires were not welded 
together; they were simply twisted. If India-rubber were well 
wrapped round it would prevent leakage as long as it lasted. He 
thought that a slight failure in any of the joints would have 
developed so rapidly, owing to the heat,as to have disturbed the 
position of the twisted wires. They had not been put in 
such a mechanical position as would be likely to allow their remain- 
ing intact. It was quite probable that these defects should be deve- 
loped in a short time. There was no more reason why the fire 
should break out in one joint than in another. It was equally likely 
to break out at any one of them. At 17 defective joints there were 
17 causes for fire. There was nothing to have prevented seventeen 


Mr. Bunk ra. gave similar evidence. 
. The hearing was adjourned till Friday. 
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The hearing of the action was resumed on Friday last. 

Further evidence was called to describe the nature of the fire. 
Plaintiff thon spoke to the amount of damage he had sustained b 
reason of the fire. He estimated that he had lost £100 & w 
during the 40 weeks in which the picture had not been on exhibition. 
Andrea Landini, the artist who painted the Royal Harem,” the 
picture in question, estimated its value at 30,000 francs, or about 
£1,200. The fire made great havoc of the picture. It was sent out 
to him in Florence, and he repainted it. The picture was neverthe- 
less depreciated from its original value by about £200. Fabro G. 
dei Maroovaldi, a Florentine gentleman, spoke of the reputation of 
Andrea Landini in Florence. This concluded the plaintiff's case. 

Mr. Lawson WaLron, for the defendants, said it was necessary for 
the plaintiff to establish that the negligence charged against Messrs. 
Bhoolbred was the cause of his loss. Then he muet make out that 
he had, in fact, sustained the damage he claimed. It was quite pos- 
sible that the work in connection with the installation, judged from 
& high standard, was open to criticism. It did not follow that the 
defects indicated were the cause of the fire which injared the picture. 
It was not for the defendants to establish that the fire was not elec- 
trical. It was for the plaintiff to establish that, inasmuch as the 
main question was whether the fire was electrical or not, he 
proposed to invite the learned Referee to oonsider whether the 
plaintiff had succeeded in proving the electrical origin of the 
fire. He would then ask the Referee to consider one or two arguments 
and some evidence with a view to showing that it was impossible 
for plaintiff to establish such a case. The picture actually sustained 
no damage from the fire. It was owing to the rough handling it 
received. Very little outlay and very little time would have been 
necessary in order to have restored the picture and to have re-opened 
the exhibition. But the plaintiff evidently thought that an action 
against the insurance company, and afterwards against Messrs. 
Shoolbred, would be more remunerative than the exhibition. The 
fire bad to be connected with an electrical cause. No one was more 
ingenious, or more capable than his learned friend, Mr. Moulton, in 
putting his finger on the electrical cause, if it were possible to indi- 
cate it. Some of the most qualified electrical engineers had been 
called to indicate the cause of the fire, but they all admitted it 
was impossible to define precisely the particular cause.  Burely 
it was a i weakness in the plaintiff's case, on whom 
the onus was to establish the electrical cause of the fire, 
to say that while there were several possible causes, they 
could not pretend to say which one it was. The plaintiffs case 
was that the flexibles above the picture became heated. They became 
incamdescent, and burned, and the drapery in contact with them. 
That was the theory. How was it proposed to be established? There 
was one main question: Was it shown that there was any short 
circuit? Without a short circuit there could be no cause of. fire. 
He submitted that the plaintiff had failed to prove that there had 
been a short circuit. There was not a shred of positive evidence to 
indicate either that at the joint or at the point of contact of the wires 
with the reflector, there wasa failure of the insulation which would have 
caused leakage, and which might have ended in short circuiting and 
setting up a cause of fire. There was hypothesis heaped on hypo- 
thesis, but there was no basis for this in actual observation. From 
the evidence be deduced these facts: The outbreak of fire followed 
the loss of electrical current through the wires. If the light went out 
the connection with the main was destroyed. The meaning of the 
light going out was that the fuse had blown. There was no electrical 
current passing through the wires at all. Then the origin of the fire 
could not be electrical, because there was no electricity to cccasion 
it. The presence of fire had not manifested itself, therefore it 
must be taken not to have originated until after the electrical con- 
nection with the main had been cut off. Therefore the electrical 
origin for the fire had been cut off. Plaintiff thus entirely failed to 
m out an electrical origin to this fire. The alternative was 
ignition by some other means. The learned counsel suggested that 
the light having failed, use was made of the two oil lamps at the 
other end of the room. One of these might easily have been d 
on the pedestal near the picture. What more natural than it should 
have fired the around. This would explain the scorch on 
the partition, and, indeed, the whole outbreak. I¢ did away with 
all the difficulties surrounding the other explanation, that of electric 
origin. He asked the learned Referee to come to the conclusion that 
the Parra had failed in his action. Evidence was then called. 

jor CmanRLES Fox, Chief of the London Salvage Corps, gave 
evidence as to what passed between himself and Mr. Chamberlayne 
at the time of the fire. 

Mr. S. E. PAGzETT, an artist residing at King's Langley, said he had 
been in the habit of exhibiting at the Royal Academy. He had seen 
“A Royal Harem.” In his opinion it bad no artistic value. 

Mr. Epmunp CHaBBISGTON, A. M. I. O. E., said that he had had 16 
years’ experience in electrical engineering. Defendants epgsged him 
to make an examination of the scene of the fire. He found a mark of 


burning jast above the pedestal, near the picture. It was deeply | 


charred at the bottom, but died cff to nothing. There were two oil 
lamps in the room. One of these he measured. He found the 
measurement of the lamp from the base to the top of the chimney 
coincided to the distance from the top of the pedestal to the bottom 
of the charred mark, when tilted. He examined the installa- 
tion connected with the reflector. The flexibles were slung 
3 inches above the reflector with insulating tape, where the 
fire had not played. Waere it had played they were lying 
on the reflector. He next examined the fuse boxes. In each 
case a fuse had blown on one pole. The materials used for insula- 
tion were excellent. The flexibles hung through; the reflector made 
the silk of the insulation slightly roughened, bat that was all. There 
would be no reason for the rubber perishing. For the purpose, he 
thought, the installation had been suffi:iently well carried out. It 
was out of the question for the insulation of the flexibles to be 


injured by vibrating 5 edge of the reflector. Having 
examined the jointe, he was of opinion that the wires were too 
tightly twisted to permit of the arcing that had been spoken of. 

The case was adjourned till Monday. 


On the resumption of the hearing on Monday, the examination of 
Mr. Charrington was continued. 

The WiTNESS was questioned on the subject of heat, arising from 
an arcing at the joints. From the main switch the branch mains, 
three in number, came up above the reflector. Ssveral inches above 
the flexibles were joined on. There were three pairs of joints. In 
fact, there were six jointe in all to the flexibles. There was no joint 
more injured than the one produced. Oa those that were not burned 
the insulating tape remained, and the joints appeared quite tight. 
The jointing was quite sufficient for the purpose. He di 
believe that in any of them the arcing suggested by the 
side would have been set up. It was not possible, in his 
opinion, for the heat abova the reflector to have become 
so great as to cause combustion. The fire office allowed 
the temperature to be raised to 130? F. He did not think the 
heat would be appreciably higher at one end of the reflector than 
at the other. The heat would be diffused. As a matter of fact, the 
reflector would not concentrate the heat. It would diffuse it. He 
did not think that anything but an extraneous fire would have injured 
the flexibles at one end, and left intact those at the other. If com- 
bustion bad set in at one end of the reflector, he should expevt to see 
the flexibles injured at the other end. He had examined the amount 
of electrical energy passing along the wires to the lamps, and it did 
not appear to him to be great enough to raise the high temperature 
that had been suggested. 

Mr. T. E GATEHOUSE said his theory was that the fire originated 
in the ignition of the curtains neat the picture from an oil 
lamp placed on the bracket near. The wires were too good to 
alow of leakage. As far as he had observed it, the installation 
would pass muster. It was unenclosed, and could easily be got a£. 
In the case of a nt installation it was to male 
soldered joints, but it was certainly not 5 for a temporary 
installation. Especially was it unnecessary when frequent re-adjust- 
ments were made. 

In reply to the OrrictaL REFEREE, he said it was most usual to 
employ eolderiog for the jointe, but an unsoldered well made joint 
was quite safe for three months. 

Mr. Gatehouse was examined and cross-examined at great length 
on the theories advanced by the plaintiff's witnesses, with all of 
which he disagreed. His contentions were made on the results of 
experiments he had carried out with flexibles, unsoldered I acus. and 
ee which is given out trom indar descent lamps under various 
conditions. 


f 


The hearing of the case was concluded on Tuesday afternoon, when 
the Learned Referee intimated that!he would reserve his decision. 


ACTION AGAINST THE CORPORATION OF WORCESTER. 


Last week, before Mr. Justice Bigham, sitting as an additional 
Judge of the Chancery Division, the ‘hearing was continued of the 
action brought by Mrs. Hadley, of Leigh House, Worcester, against 
the Corporation of that city, for an injunction ining them from 
continuing the nuisance alleged to be caused by their works for 
lighting the town. Mr. Henry Lea, senior member of the firm of 

ssrs. Henry Lea & Sons, electrical of Birmingham, 
deposed to visiting the plaintiff's house Maroh last. when he 
distinctly heard the noise of the machinéry at the defendants’ works. 
For the defence, Mr. Henry Joel, Mr. W. H. Preece, O.B., and other 
engineers were called to prove that the defendants’ works were 
properly constructed to prevent noise and that no. ble noise 
was caused. Mr. Justice Bigham expressed the that the 
case ought to have been commenced in the Qaeen's Bench Division, 
and heard at the Worcester Assizes, so that the jury and the judge 
could have visited the locus in quo themselves, and have personally 
decided whether the works did oonstitute a nuisance. On the 
evidence before him he came to the conclusion that the plaintiff had 
not made out her case, and gave judgment for the defendants with 
costa. l 


ARNOLD & Co. v. Goossens, Pors & Oo. 


AT the Newport County Court on Thursday last week an action was 
heard in which Messrs. Arnold & Co. (Newport) sued Messrs. 
Goossens, Pope & Co. (Liverpool) for damages for breach of contract, 
the amount being £11 10s. 4d. Mr. W. Lyndon Moore appeared for 
plaintiff, and Mr. F. Gardner defended. 

According to the plaintiffs’ case they had to supply the electric 
light fittings for the Newport Lyceum when it was about to be 
opened last autumn. They placed the order for a number of lamps 


with the aefendants, but there was some default on their , and 
lamps had to be obtained from London. Through the , too, 
plaintiffs’ men were obliged to work all day on a Sunday, extra 


pay had to be made for this. Plaintiffs’ representative said that he 
aga m the defendants to have the lamps supplied in time for 

e opening. 

Mr. Pork, called for the defence, said it was impossible to get cer- 
tain coloured lamps from the glass-blowers by the time plaintiffs 
wanted them. Plaintiffs’ representative allowed for this, and did 
not demur, and the order was sanctioned notwithstanding. 

His Honovs said he thought the plaintiffs were entitled to recover. 
He thought, however, that too much had been claimed for labour, 
He gave judgment for £8 10s. 
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DommrrLr v. Ecam & Bom, Liurrap. 

Bron the Vice-Ohancellor st Dublin last week, Dr. Donnelly, of 
14, Rutland Square, Oork, sought an injunction to restrain defen- 
dants, who are jewellers, on business at 32, Patrick Street, 
Cork, and their servante from ing, working, or using a large 
dynamo, gas engine, and electric plant and machinery, on certain 
premises in Elbow Lane, Oork, at the rear of defendants’ establish- 

injury of the plaintiff's adjoining premises. Mr. Ignatius 
J. O'Bries, with whoni was Mr. Stephen Ronan, Q O. (instructed bv 
Mess. John L. Scalian and Son), moved on behalf of the plaintiff 


seghboers. Mr. G 
stated that he ag not resist the motion, but it should be limited to 


to pay all plaintiff's costs to date. 


Brows v. EDINBURGH CORPORATION. 
» th the Court of Session last week, heard proof and dis- 
am action oy Andrew Betts Brown, hydraulic engineer, 19, 
burgh, against the Town Council of Edin- 
undertakers under the Edinburgh Corporation Order, 1891, 
a 1896 pursuer received current from the defenders at 
t 1896 he said he received a letter from the engineer 
the defenders to the voltage to 230 volte. 
it was intimated that they were willing to exchange 
the new ones, and undertook to make any alteration 
the puer house that might be required, free 
that he would not consent to the change 
the defenders paid the entire expense. Pursuer averred that 
old wiring was not renewed or sufficient for the increased voltage. 
Delenders pleaded that the pursuer’s fittiigs were defective, and 
that they had never undertaken pursuer's installation even for 115 
and that they bad carried ont all the alterations required to 
the wires for the increased voltage. His Lordship found that 
the Corporation had failed to carry out the contract they had under - 
jakem, and gave pursuer decree for the amount sued for, with 
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CORRESPONDENCE. 
Arc Lighting. 


Tbe letter from the Brockie-Pell Company which appeared 
in your last issue calis for some reply. dc s 

The fact we intend to emphasise by the advertisement in 
question is, that, we are still, as we have been for many years, 
the leaders in all that pertains to are lighting, and we do not 
think that any remarks of. interested parties will alter this. 

Brockie-Pell is merely a trade term, and refers to no par- 
ticular design of lamp, as, to a dozen or more makes of lam 
which we have ise from time to time, this generic title 
bas always been applied. | 
It is true we no longer use this trade term, but our present 

are a distinct advance on anything made before—a 

statement which receives ample confirmation from the 
abnormally heavy orders which we hold for them at the 


present time. 
Johnson & Phillips. 


Induction on Telephone Circuits. | 

As I should like to know if the following plan would be 

any service in reducing the induction on ordinary single 

wire circuits where the zig-zag system would be too expen- 

sive or inconvenient, I should be obliged if you would insert 

this in an issue of your paper, in order to elicit a reply from 
ta. 


some of 

I would. saggi that a wire be run about equi-distant 
from other lines on poles, say, about centre cross-arm and 
close against pole, and not on inanlators, but connected at 
each pole to earth (if wood poles) to the lightning conductor 
wire, and (if iron) to the poles themselves; would not this 
collect most of the induction, and also act as a protection in 
cases of slight electrical atmospheric disturbances, and thus 
facilitate working of lines. . ` 

If any such system has been tried, I would be glad to 
know result of same. | É 

F. P. Selby. 


Newcastle, New South Wales. 
[Such an arrangement would be absolutely without effect. 
—EHrs, ELRC. Rev. | 


R 


Electricity in Italy. 


With reference to your note ** Electricity in Italy " it may 
interest you to know that the business of the Societá 
Co-operativa " mentioned therein, is about to be transferred 
to the British Contiuental Electricity Company, Limited. 
I quite agree with Mr. Keene that there is a vast field opening 
for English engineering enterprise in Italy, and the question 
at the end of the paragraph is one I have often asked, but 
never had satisfactorily answered. 


W. A. Brodie, 
Managing Director of the British Continental 
Electricity Company, Limited. 


BUSINESS NOTICES, &c. 


Electrical Wares Exported. 

Win bons Jovy 19rg, 1897. | WX Expma Jory 19TH, 1898. 
& s. £ 64 
Adelaide E .. 104 0 Alexandria. Teleg.mat.12,551 0 
Aden  ... ses .. 210 0 Amsterdam -— .4. 155 0 

Alexandria. Teleph.mat. 29 0 | Bahia Blanca. Teleg. 
Amsterdam *. 90 0 mat. ... se .. 288 C 
í Teleg. mat. 85 0 | Bangkok vi „ 13 0 
Antwerp ies .. 40 0 Barcelona ies .. 400 0 
Bombay ... s .. 10-0, Bilbao T .. 20 0 
Bordeaux sra .. 40 0 Bombay... sia . 13 0 
Boulogne dus .. 413 0 | Bordeaux i .. 22 0 
Cadiz... ane 30 0 Boulogne. 141 0 
Calcutta E 66 0 | Buenos Ayres ... „ 61 O 
Cape Town 40 O | Calcutta... sas . 42 0 
Colombo... - 226 0 Cape Town n ..1,192 0 
Durban 235 0 Copenhagen. Teleg. cable 49 0 
East London 131 0 Durban - .. 195 0 
Gibraltar . 1,000 0 „ Telep. mat. 40 0 
Halifax ... ; 50 0 Fremantle. Teleg. mat. 211 0 
Hong Kong... 56 0 | Gothenburg. Teleg. mat. 181 0 
Launceston  .. 52 0 | Halifax. Teleg. mat... 138 0 
FAS ... " 55 0 Hamburg. Teleg. mat.. 36 0 
Malta. Teleg. mat 123 0 Hong Kong .. 21 0 
Otago 6 © | Lisbon. Teleg. mat. ... 96 O- 
Passages... EM .. 982 0 Mackay... ves *. 4,200 0 
Penang 805 .. 19 0 Malta... Sié .. 10 0 
Port Chalmers .. 235 0 Marseilles sid * 81 0 

„ Elisabeth. 22 0 North Atlantic. Teleg. 
Rangoon i 70 0 cable "T ...11,400 0 
» Telephone 44 0 | Port Elisabeth .. 181 O 
Bhanghai ise 14 0 Rio Janeiro. 19 0 
Singapore 2. o5 31 0 | Santander iss .. 450 0 
" Telephone. 28 0 St. Petersburg .. 61 0 
Smyrna. Teleg. mat... 36 0 Teleg.cable 156 0 
one ses as ..1,116 0 | Singapore. Telephone. 22 0 
elington  ... * 2392 0,8 olm Teleg. cable. 2,014 0 
Sydney zal . 1.378 0 
Trinidad | ... „ 233 0 
Wellington eee eee 139 0 
Total £4,502 0 Total £35,973 0 


Foreign Goods Transhipped. 
| | S 3 
Odessa E V i 0 


Ariel Arc Lamp Syndicate Liquidation.—Under the 
liquidation of the Ariel Arc Lamp Syndicate, Limited, the meeting 
of the creditors and shareholders were held last Tuesday at the 
Carey Street offices of the Board of Trade. Mr. A. Wheeler, Official 
Receiver, reported that the company was formed in August, 1894, 
with a nominal capital of £20,200, increased in the following 
December to £24,200 by the creation of £4,000 accumulative pre- 
ference shares. It was promoted to acquire the patent rights of an 
invention for improvements in electric arc lamps. The promoter was 
Mr. B. Sealy Allin, who was also the vendor jointly with Mr. C. 
Graham Lloyd. The purchase price was fixed by the vendors at 
£19,000, payable in shares, and the working capital of £1,000 was 
provided by Mr. Lloyd, who took shares in return. The lamps were 
manufactured by Mr. Allin, and experiments were carried on with a 
view to perfecting the mechanism of the working of the lamp, but 
owing to difficulty in getting the lamp properly manufactured, the 
company was yerum. ts and the lamp did not have a fair trial. 
Reports were obtained from Prof. Silvanus Thompson and Mr. T. H. 
Medhurst, both of whom reported favourably upon it. Patente were 
taken out in Great Britain, France, Belgium, United States, Germany, 
Italy, Austria, Hungary, Canada, Switzerland, and Spain. The 
British patent were reported upon by Mr. Terrell, Q.C., and Mr. 
Imray, both of whom 5 it to be valid. Efforts were made 
to form a company as take over the nts and manufacture and 
sell the lampe. ey were successful up to a certain stago, but 
ultimately fell through, and the syndicate had been unable to dispose 
of ita;patent righte. The failure of the syndicate was attributed to 
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want of working capital and inability to get the lamp properly manu- 
factured. The accounts filed under the liquidation showed liabilities 
£429, and assets £102; the chief item being the patent, valued at 
£100. The deficiency to the shareholders was returned at £20,329, 
and was explained by the patents having been written off (£19,000), 
and various other items. The Official Receiver was deputed to act as 
liquidator, assisted by a committee of inspection. 


Bournemouth Tenders, — In regard to the list of 
tenders in last week's Review, for the Electric Lighting Contract 
No.1 of the pier, pleasure grounds, and winter gardens at Bourne- 
mouth, Messrs. Warburg Dymond & Oo., write stating that the 
price of their tender was £2,035. They add that the average of the 
tenders sent in is about £2,160. AZ M 


Change of Address.—Messrs. Green & Boulding, engi- 
neers, are removing from 21, Featherstone Street, City Road, E. O., 
to more extensive premises at 105, Bunbill Row, E. O. 


Church Lighting.—Mr. H. G. Andrews, of Boscombe, 
bas obtained the order for the electric lighting of the church of 
Bt. Clement, Bournemouth. 

Mr. F. Willey, J.P., of Bradford, has generously provided an 
installation of electric light for Blyth Church, and will supply the 
electricity free of cost from his own generating plant at Blyth Hall. 


Dissolution of Partnership.—Mesers. C. W. Baxter 
and O. Wray, manufacturing opticians and electricians, carrying on 
business as Baxter & Wray, at Borough Mills, Bradford, bave 
dissolved partnership. Mr. C. W. Baxter, who will continue the 
business, will attend to debts. 


Electric Power in Cork.—The large power station in 
Cork is now complete, and in a few days the electric current for 
lighting, both public and private, will be available. The British 
Thomson-Honston Company have erected three 200-kilowatt machines 
for lighting the city and driving machinery by electric motors. The 
electricity is produced from steam boilers supplied by Messrs. 
Babcock & Wilcox, and the motors have arrived from America to 
drive the machinery of the Cold Storage and Ice Company, South 
Mall, Cork. The steel ahaft came from America, and it has been 
erected by Mr. Maitland, Pennsylvania. The whole installation has 
been carried out most successfully by the resident chief engineer, 
Mr. Mertz. The Constitution Newspaper Company are getting motors 
to drive their linotype machines. 


New Electrical Department.—Messrs. Jas. Kilpatrick 
and Son, plumbers and lead merchants, Dyer's Wynd, Paisley, have 
opened an electrical department in Terrace Buil High Street, 
under the management of Mr. Robt. Foulds, late of Live l, as 
cue for electrical installation and apparatus of every ip- 

on. 


Fairplay v. Monopoly.—In view of the second reading 
of the Bill promoted by the General Power Distributing Oompany 
which is now pending in the House of Commons, the Liberty and 
Property Defence League has just issued a pamphlet under the above 
title. E objects of the Bill and the arguments in favour of it are 
discus 


G.P.0. Factory.—The General Post Office have com- 
pleted the additions to the instrument factory, Bovay Place, 
Holloway, and the new red brick building faced with stone, built 
in the usual substantial way, is in fall working order for the making 
of electrical apparatus. 


The Jandus Lamp.—Mecers. Drake & Gorham inform 
. us that the Jandus lamp has been selected W the Bon 

Marché, Brixton. Over lamps will be supplied. We are also 
informed that the Jandus Arc p Company, which claim to be 
the pioneers in the enclosed arc lamp industry in England, has, after 
a number of experiments, solved the difficult question of running five 
lamps in series, thus rendering the Jandus lamp still more valuable 
for town lighting purposes. 


Liquidation Notices,—4A meeting of the New Telephone 
Company is to be held at 2, Suffolk Lane, E. O., on Monday, August 
22nd, at 12 o'clock noon, to hear an account of the winding up 
operations from the liquidator (Mr. Albert Anns). 

Creditors of the Co -Coles Zinc Extraction Syndicate should 
send particulars of debts or claims to the liquidator, Mr. T. 8. 
Lowry, Bank House, Camborne, by August 16th. 


Luxfor Prisms.—The lighting of town buildings into 
which, under ordinary conditions, only a deficient amount of daylight 
pom is a problem that has received considerable attention of 

te years, but hitherto it can hardly be said to have been ap hed 
in 4 scientific manner. The outcome of much patient study of the 
pop rie of reflection and refraction, and the principles involved in 
he diffusion of light, has resulted in the production of what are 
called Luxfor prisms. The American Luxfor Prism Company, of 
Chicago, has not been long in existence, but its work in the way of 
lighting up dark buildings, basements, workshops, and other enclosed 
areas has 80 remarkable, that a British Luxfor Prism Byndicate 
has been formed to work the invention in this country, Large pre- 


mises have been taken at Hill Street, Finsbury, where recently we 
had ocular demonstration of the extraordinary of 
prisms. A narrow room on the ground floor is 92 feet from 

back. On the inner side of the window, through which the 
from the street enters, frames of Laxfor prisms have been 
hinges, so that they open casement-wise. In this way the 
the light through the plate glass only can be compared wi 


of the prisms was most marked, the amount thrown on 
the room, 92 feet distant, being such as is quite unattaina 
other mesns. It was clearly shown that in many buildings 
of these prisms would result in a great increase in comfort, 
material reduction of expenditure on artificial light, and in an 
tion to the rental value of the property. How the invention 

the electric lighting industry will be seen from the f 
from a letter written by the chairman of Idris & Oo., 
are delighted w. sh the effect. The additional ligh 
fixing of the prisms in the semi-basements of our factory 
and will enable us to do without several gas lights. 
determined to put in an for electric ee 
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prisms.” An interesting 

prisms is the way in which they are put together by 
electro-glasing. After framing each prism in a strip of 
the whole in a brass frame, the joints are first soldered 
whole plate immersed in a copper depositing bath, 
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improvement on 
as supporting rods, and 
strength of plates thus constituted. Windows buil 
are also thoroughly wind and water-tight. 
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Partnership.—Mr. F. F. Bennett, consulting engineer, 
13, Victoria Buildings, Manchester 

partnership, and the name of the firm in 
Messrs. Bennett & Walley. 


in Finland.—Messrs. W. P. 
, Write 5 :—The 


oe following the set 55 E 
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kingdoms, FIM E RU. patent law which in many bots is 
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be payable upon the ted, 
and increasing cally to about £4 10s. Three months’ grace is 
allowed for the payment of such taxes before the patent becomes 
void, Within four months after publication of the patent, anyone 
may enter opposition to the gran of it on the that the 
invention. is not new or that the perte ipid 
ille person, or paten 
— right to the invention, and in eitber of the latter cases the 
n may claim the patent. Bos era must be 


3 granted under the law may apply for a new patent 
or the unexpired term of the existing patent. 


ELEOTRIC LIGHTING NOTES. | 


Aberdeen.—The Gas and Electric Lighting Oommittee 
has selected four of the applicants for the post of electrical engineer, 
and wil] put the names before the next Council meeting. 


Alloa.—The Burgh Commissioners had the peer of 
applying for a provisional order before them last week. Arrol 
moved that the Commissioners apply to Parliament for a provisional 
order, and said that the first scheme which he proposed was simply 
to light the streets with electricity at a cost of £3,000, but this was 
not considered satisfactory. They had received an estimate from an 
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expert for £6,000, which gave 18 street lamps and 1, 600 for ligh 
bosses and shops. CC ansathtantery ty tin 


mer i s that it bin 5 
rban Electric Supply y, Limited, to apply to the 
Board of Trade for a provisional oder The motion wis Cond by 


Aanan.—At a recent meeting of the Burgh Commission, a 


committees was a ted to draw up a report with regard to the 
eectric lighting of Annan. It was proposed, either to use the old 
water mill situated about a mile up on the River Annan, which was 


barned down a few years ago, or to use the old cotton mill in Port 
de, which is also driven by water power. When the report came 
sp, however, i$ was agreed to let it lie on the table in the meantime. 


Barrew.—A deputation from the Corporation Lighting 
Committee visited Lancaster on 14th inst. to inspect the street 
desirie lighting and the station there. 


Bath.—Mr. recently reported that everything 
wes ina very condition still as regarded the plant, which 
wa not yot completed, and he hoped all the contractors would be 
wd to labour their very hardest, or the works could not possibly 
le wady for the autumn and winter loads. 


Battersea.—The Finance and Law Committee reported 
the Vestry meeting on Wednesday last week having had under 
consideration a of the solicitor, to the effect that the Count 
d London and Brush Provincial Electric rg Pong Oompany 
given notice of . decision of Mr. Justice Jeune in 
theaction of the Vestry against the company for an injunction to 
min the company from using the pipes laid by them in Trinity 
Road agg a stipem the Vestry, and for the removal of 

remembered that the injanction applied for 

granted, Marini parser for three months, with liberty to apply 
on, if required, to enable the company to make 

the wires in some way other than under 

rad. The com now requested that, inasmuch as they had 
notice of appeal, Vestry would undertake not to disturb 

works, or to enforce the injunction. In the event of an appli- 
ation ary pgs for an extension of the suspension, it was resolved 


g on the advice of the Lighting Committee, Prof. 
. Peach, architect, has resolved to purchase addi- 
tional land adjoining the present site for the electricity works, in 
order to provide for future extensions. 


of the Bill to confirm the Vestry's electric 

. He stated that tbe House of Commons 
Bill had been referred, had given its decision 
for lebone should not be confirmed, but that as far 
æ the Bermondsey order was concerned, the opinion was expressed 
that the Vestry should consider the question in the light of purchase, 
adjourning the matter in the meantime until the 21st inst. The 
speaker stated that the Vestry Clerk had drafted a clause for that 


1 that the undertakers (the Vestry) should not 
to supply 5 until they had purae from 
y 


I Electric = chee ria uting main as 
a agreed upon een and the company, or by 
an arbitrator appointed by the Board of Trade. The Bloctric Lighting 


Committee accordingly recommended the Vestry to agree to the 
insertion in the Bill of the clause as drawn, or in such an amended 
form as the House of Commons Committee might consider advisable 
to grant. speek ing on Vus pont e Cox stated that the Electric 
à were n to withdraw their order, and 
they therefore considered the question as to the cost of buying out the 
r apis the evidence ics by Mr. Bain before the 


Electric Su Corporation had expended 
ing di Plains inthe district, whereas in 
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£500,000 

practically implied the giving of a monopoly to the 
s in London and in the provinces, and 

spirit of the times and the resolution passed 
When the Vestry presented the draft 

get the provisional order if the Committee were 
favour municipalities. The sum of £5,000, estimated as 
not large, but even if it were £10,000 it was 
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have to pay many times that amount to acquire 
in the parish. Mr. Manser 
discussion, unanimously 
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Mr. Walter Musker, Bootle, to erect an electric light station in Pine 


aired apad merking of the City Council on July 

. B. ti special te 

fo large consamers of electricity. He aimed that the best policy 
ublic have electrical power as nearly as possible at 

i done there would be no room for granting 

special advantages to large buyers. The consumers in this 
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The City Council last week decided to light street lamps at 
Frisin hali by electricity. The district has, up to the pres2nt, been 
ligh by the PET Gas Light Company, which charges a much 
higher price than the Bradford Corporation does. The Corporation 
has been greatly pressed to make some arrangement with the Shipley 
Company, but failed to do so, and in the alternative has deter- 
mined to extend the electric cables to these places by degrees. 


Brentford.—Mr. Morse has given the Council notice of 
intention to apply for a provisional order. 


Broadstairs.—On Thursday last week the Broadstairs 
Urban District Council received notices from the Isle of Thanet 
Light Railway (Electric), and also from the County of London and 
Brush Provincial Electric Light Company, of their intention to apply 
for powers to supply electricity for both public and private purposes 
in Broadstairs and St. Peter's. The letters were referred to the 
Lighting Committee. 


Chelsea.—Some few months ago the Chelsea Vestry Pon 
to buy all the electrical undertakiogà in the parish now held by com- 
peu The magnitude of the proposal did not seem to be recognised 
y them at the time, and one or two members were apparently under 
the impression that the purchase would be completed within a month 
or two, and the profits obtained by the peus would be rolling 
into the coffers of the Vestry to the relief of the rates. But inquiries 
resulted in quite a different complexion being put on the matter, and 
the proposal seems to have been allowed to quietly slip into oblivion. 
However, the Committee that considered the matter has been 
resuscitated. The Committee considered the advisability of the 
Vestry obtaining a provisional order, and desired to communicate with 
the Board of Trade. That authority replied that as there are already 
two companies under obligation to supply the parish, they would not 
be prepared to grant farther powers. But the Committee recom- 
mended the Vestry on Tuesday to forward another letter urging the 
Board to reconsider their decision, and point out that although two 
companies are authorised to supply electrical energy in the parish, 
the supply is practically & monopoly in the hands of the Chelsea 
Electricity Supply Company, and that the Board have recently 
granted provisional orders to the Vestries of St. Marylebone and 
Bermondsey, notwithstanding that private companies are already 
supplying those districts, and transmitting copies of notices received 
from the Kensington and Knightsbridge Electric Light Company, 
and the Metropolitan Electric Sapply Company, of their intention 
to apply for powers authorising them to supply electricity within tho 
. The recommendation was adopted. It was further decided 
to continue the opposition to the Bill of the Chelsea Electricity 
Supply Company now before Parliament. 


Chiswick.—The Works Committee of the District 
Council had a long discussion last week regarding the Bourne and 
Grant Eleotrio Lighting Company and their scheme. A searching 
inquiry is to be made into an " scandal " in connection with 
the matter. It is also suggested that the Council should take imme- 
diate steps to recover the provisional order, and a motion on this 
point come up at the next meeting. 


Coventry.— The first of the electric lamps which are to 
light the principal streets has been erected, and was lit up for the 
e ic sia last week. There are to be 40 lamps of 

000 O.P. each. 


Cromer,—Edmundsons’ Electricity Corporation popac 
applying for a provisional order, but the District Council itself 
resolved to diei the necessary application for a municipal one. 


Denny.—A company proposes applying for RE ight- 
ing wae and the T dee Oheaflalener will sot oppose. lig 


Dover.—The cost of electrical illumination of the sea 
front from the middle of July to the end of September will be £165, 
including a special installation of 1,000 lights. 


Dumfries.— The Council will oppose a appli- 
cation by the Edmundson Electricity Co : ration, arg Y 
visional order, it being the intention of 

up the matter itself. 


East Hampstead.—The Electric Works Company p:o- 
poses to apply for electric lighting powers for the district. 


Eccles.—At the last meeting of the Corporation it was 
that estimates for laying a cable from C don Road to 
Ellesmere Road, 


received. The cost would be about £160. In reply to questions, 
Alderman Kendall expressed a hope that those who required the 
electric light would send in their applications, and give the com- 
mittee confidence in to extensions in the future. Their 
provisional order applies to the whole borough. 


Edinburgh.— The result of the year's o ions of the 
Edinburgh electric lighting from rn de , 1897, to May 15th, 1898, 
have just been made up, and are tly satisfactory. The total 
output has been—for private lighting and power, 2,059, 63 unite—an 
increase over the us year of nearly 90 per cent. The total unite 
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for public lighting has been 834,660, making a grand total of 2,894,423 
Board of Trade units. The income from private lighting and power 
has been £30,024 4s. 2d., and from public lighting £7,993 5s., making 
in all £38,017 9s. 2d. The expenditure has been—For generation of 
electricity, distribution, management, rates and taxes, upkeep of 
public lamps, and all expenditure in connection with the undertaking, 
except interest and sinking fund, £16,744 15s. 4d ; interest and 
sinking fund, £13,623 62. 7d., making a total expenditure of £30,368 
Is. 11d., and leaving a net profit on the year's working of £7,649 
78. 3d. Of this sum £4,000 is to be put to reserve, leaving £3,649 
78. 3d. available as a contribution to the rates, or £1,649 7s. 3d. more 
than was estimated. 


Edmonton aud Enfield.—The subject of electric light- 
ing has come before several of the local authorities in North Middle- 
sex upon communications received from companies giving notice of 
intention to apply for powersto supply the districts with the electric 
light. Edmonton Council have decided not to support any proposal 
of the kind, but have directed inquiries to Le made as to the 
formalities to be observed in the event of the Council seeking powers. 
A gub-Committee of the Enfield Council have discussed the question 
of making application for a provisional order to supply the district 
with electric light, but have not yet come to any decision on the 
subject. 


Fgham.—The Electrical Power Distribution Company 
proposes applying for electric lighting powers for the district. 


Falmouth.—The United Electric Light and Traction 
Company intend to apply for a provisional order for lighting the 
borough. 


Farnborough.—The Electric Works Company, Limited, 
proposes to apply for electric lighting powers for a district, includ- 
ing Farnborough. 


Finchley.—The North London Electricity Company 
proposes to apply for electric lighting powers for this district. 


Folkestone.— The borough surveyor is to see to the fix- 
ing of the lamp standards on the Leas, as he puts the cost at about 
15s. each, whereas in an estimate sent in by Messrs. Callender's Com- 
pany £2 each is quoted. The cost of electric lighting for the Baths 
it is considered would be too great, therefore gas is to be used. 


Freshwater (1.W.).—The Yarmouth Electric Light 


Company proposes to apply for electric lighting powers for this 
district. 


Glasgow.—At a meeting of the Electricity Committee of 
the Glasgow Oorporation held on 12th inst., it was reported that the 
gross income, including receipts from private and public lighting for 
the year just ended, was £36 360, as compared with £30,474, being 
an increase of £5,886. "These resulta have been obtained, notwith- 
standing the reduction made a year ago in the price of electricity, 
and after meeting the cost of production, the balance is carried to 
depreciation and sinking fund. Owing to the expression of a good 
deal of dissatisfaction at the present, method of charging, the com- 
mittee is considering the advisableness of making a change. 


Glyncorrwg.— Mr. Lewis, of Messrs. Lewis & Fletcher, 
electrical engineers, Cardiff, has reported to the Council upon the 
proposed scheme for lighting the district. The report, together with 
that ^s Mr. Browning, of Neath, for gas, was adjourned until next 
meeting. 


Gosport.—At the last meeting of the Gosport District 
Council, a letter was read from the Electrical Power Distribution 
Company, intimating tbat it is intended before December 21st next 
to apply to the Board of Trade for a provisional order to introduce 
the electric light in Gosport and district. The letter was referred to 
the Electric Lighting Committee. 


Hackney.—The Vestry has received intimation from Mr. 
Sydney Morse and the Metropolitan Electric Supply Company of 
intentions to apply for provisional orders for the district, but, in 
accordance with its several resolutions, the Vestry will oppose such 
applications, The Board cf Trade has agreed not to coneider revoca- 
tion of the Vestry’s order for another 12 months. A cheque has been 
drawn for £200 to be p the High Court on account of the 
action of Medhurst v. vey Vestry, that sum being sufficient, in 
the opinion of counsel, to satisfy the plaintiff's claim. 


Hampstead.—The Metropolitan Electric Supply Com- 
pany, Limited, has given notice of its intention to apply for a 
provisional order for lighting the parish. As is well known, the 
Vestry has already an installation at work in the district, while a 

rtion of it is served by the Hampstead Electric Battery Company. 

th the Lighting and the General Purposes Committees of the Vestry 


have recommended that body to take every possible step to oppose the 


application for the order. 

The Lighting Committee has reported as follows :—'' That there 
are at present in force in Hampstead two systems of chargiog for 
electric current, viz., the discount system and the maximum demand 
system, and that each consumer was entitled to be charged by which 
system he preferred, and tbat it was the unanimous opinion of the 
Committee that the maximum demsnd system should be adopted 
throughout." The Committee, therefore, recommends: “ That maxi- 
mum demand indicators be fixed upon the premises of all new 
consumers, and that on or before January Ist, 1899, maximum 


demand indicators be fixed upon the premises of all consumers, and 
that every consumer be charged on tbat system as from the above- 
mentioned date." 


Hastings.—As the. Local Government Board did not 
give its sanction in time to the borrowing of the necessary money, 
the Corporation was unable to complete the purchase of the Electric 
Light Compsauy's undertaking on Jane 30th. The matter will 
not now be settled up until December 31st. ' 


Hereford.— Several tradesmen, having grown weary of 


waiting for an electric lighting movement on the of the city 
fathers, have put in private installations of theic own, with 
apparently very satisfactory results. It would seem that these steps 
and the rumours of others similar have induced the Corporation to 
at last decide to light the centre area of the city by electricity. The 
generating works, it is expected, will be situated in Widemarsh 
Street, and it is understood that the work of carrying out the scheme 
will be commenced in earnest at an early date. In the meantime 
there are rumours of other private installations being fitted up, gas 
being employed to provide the motive power. Among these, our 
correspondent learns, is one at the offices of the Hereford Times. 


Heston-Isleworth.—The Electric Power Company has 
given the District Council notice of its intention to apply for a pro- 
visional electric lighting order. Referred to the Works Committee. 


Holborn.—The Smithfield Markets Electric Supply Com- 


pany, Limited, have notified the Holborn Board of Works that they’ 


intend to apply for a provisional order to supply electricity to the 
district. 


Hornsey.—The North London Electricity Company, of 
Prescot, Lancashire, have written to the Hornsey District Council 
stating that they intend to put down a large electricity works for the 
supply of a number of districts in the north of London, if powers are 
granted, and hope to be in a position to offer electricity to the 
Council wholesale, at at least as low a price as they could generate it 
themselves. The Hornsey Council already has an electric lighting 
order, and will oppose the company’s application. 


Ilkeston.— The Town Council resolved last week to apply 
to the Board of Trade for a provisional order to supply electricity and 
to construct tramways. 

After passing resolutions re provisional orders for lighting and 
tramway construction, the Council went into committee for the pur- 
pose of considering the appointment of an electrical engineer, to 
report as to the best method of providing an electrical 
generating station, and dealing with the question of supplying energy 
generally, as well as to report on the most modern system of ocon- 
structing tramways. 


Islington.—Mr. Robert Gordon, chairman of the 
Electric Lighting Committee, submitted to the Vestry on 15th inst. 
a report in regard to considerable extensions of the ele>tricity works 
proposed to be carried out at an expenditure of £72,000. The report 
stated that the demand for electrical energy was increasing so 
rapidly that the 500 H.P. engine and dynamo now being fixed would 
be insufficient to do more than meet the requirements of private con- 
sumers after providing for the necessary reserve, and that a great 
portion of the additional street lighting already authorised would 
have to stand over until new plant was installed. Much inconveni- 
ence had been caused in the past by the delay in building operations, 
which had prevented the engineering work being carried out with 
necessary expedition, and the Committee had instructed the architect 
to draw up plans for a considerable extension. Mr. Gay, the elec- 
trical engineer, estimated that the increased boiler and engine house 
&ccommodation would be sufficient to contain the whole of the 
additional machinery required for about seven years, and he advised 
that plant to the extent of 3,000 horse-power should be placed on 


order forthwith, two engines and dynamos of 1,000 horse-power each 


to be erected within 12 months, and the third to be erected within 
two years. The estimated cost is as follows :— 


Six boilers and fittings, complete ... T .. £8,400 
Three 1,000-horse-power engines ... js .. 210,000 
Three 600-kilowatt alternators... oe .. 15, 000 
Steam and exhaust pipes, pumps, heaters, in jectors, 
switch gear, regulators, connections, and con- 
tingencies, say dies $5 vin x T 9,000 
£48,900 
Architect's estimate for building extensions .. 22,000 
Total sui .. £71,400 


The Committee, therefore, recommended that the work should be 
carried oat, and that a loan of £72,000 should be obtained for the 
purpose. After some discussion the recommendation was adopted 
on condition that no contracts should be entered into or liability 
incurred until the loan had actually been raised. 


Kensington.—The Vestry last, week decided to withhold 
consent to the applications being made by several companies for 
puc lighting orders, and resolved to iteelf apply for a provisional 
order. 


The Vestry has accepted the offer of the House-to-House Electric 
Light Supply Company to erect and maintain for 12 months, free of 
cost, seven public arc lamps on the south side of Kensington High 
Street, and to supply, free of cost, energy for such lamps. 
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hilmarmock.—The Corporation has been compelled to 
bestir itself in the matter of electric lighting, by & notice which has 
deen served upon it by the Edmundson Electricity Corporation, 
Limited, on behalf of the Urban Electricity Supply Company, 
Limited, announcing the intention of the latter to apply for a pro- 
baum order. N of the prp. of the Council were tn Serene 

considering the propriety of the Corporation itself introducing 
the electric light, bat ultimately it was 9 to await the advice of 
e Parliamentary agent of the burgh before coming to a decision in 


t has been effected in the manner of suspending the arc 
lampe, curved iron brackets being now used. 


Lowestoft.—The Corporation have obtained a provisional 


and from the Municipal Electricity Supply Company. The former 
company made offers. 4 reply” bas been given that nothing definite 
company o y ven that nothing defini 
bas yet been decided. dis | gi 


Narylebone.—It was mentioned at the last Vestry 
meeting that the authority had obtained in the Bill promoted by the 
5 N Supply Company, the insertion of a clause 

P 


— station at Willesden to supply the metropolitan area. It 
wa d that there was nothing in the Bill that released the com- 
pany from its obligations under the agreement made with the Vestry 
in 1889, and that the company would be bound to maintsin, as now, 
the generating stations in Rathbone Place and South Street, Man- 
chester Square. 


Mexberough.—The clerk of the District Council is to 
obtain information re electric lighting from other towns for the 
guidance of the Electric Lighting Committee. 


Nonmouth.—Meesrs. Siemens have been instructed to 
proceed with the laying of the cable instead of waiting for the con- 
siroction of the rising main to Osbaston, tbe extra cost of the firm 
msking their own trench being about 1s. 3d. per yard, which would 
amount to about £100. 

The Monmouth Police Station is to be lighted electrically. 


Moreeambe.—The minutes presented at the last meeting 
of the Urban District Oouncil showed that the Electric Light Com- 
mittee have been very busy recently. Mr. Parkinson, the engineer, 
HE reports of his tests of a steam dynamo taken after 
erection that the insulation was only 2:4 megohms instead of 
50, and he could not advise the Council to accept the armature, but 
call upon the contractor, Mr. Parker, to rectify it. The other steam 
dynamos have been tested before leaving the works at Colchester, as 
well as No. 3 exciter. It is that the transformers will be 
completed at am early date. Plans have been passed for a weigh- 
bridge house and a testing room. The girders have been ordered 
from the Phoenix Foundry, Lancaster; Messrs. J. Nicholl & Sons 
have the contract for the weighbridge house, &c. Insurance will be 
effvcted on the plant and premises to the following extent:—On 
buildings, £2,000 ; machinery and plant, £2,000; on dynamos and 
armature therein, £1,250; total, £5,250. The office selected is the 
Fine Art and General Fire Insurance Company, Limited. One mile 
of services cable has been purchased from Mesers. Callender. 


Musselburgh.—An electric power syndicate has given 
to the Town Oouncil of intention to apply for a provisional 


gton.—The Electric Lighting Committee in a 
report presented to the Vestry on Wednesday evening, recommended 
thet the work of removal and relaying of pavements, and excavation 
of trenches in connection with the laying of the electric light mains, 
should be undertaken by direct labour under the supervision of the 
surveyor. This was agreed to. f 


Newmarket.—The plans for generating station for the 


Newmarket Electric Lighting Company are before the Council for 
iderati 


Sew pert (1.0.W.).—The Ventnor Electric Light and 
dota 


Newton Abbott.—Edmundsons' Electricity Corporation 
hes notified the Parish Council, on behalf of the Urban Electricity 
Bapply Company of its intention to apply for electric lighting 
powers. | 


North Berwick.—The Town Council recently had before 
Hs prepared by Messrs. Burstall & Monkhouse on the ques- 
tion of electric lighting. The capital cost for an installation to supply 


pany proposes applying for a provisional order for New- 


2,500 lamps was estimated at £7,600. The Council, after discussion, 
decided to writeagain to the firm, and ask for some supplementary 
details, and a special meeting will be called at an early date to decide 
what steps shall be taken in the matter. | 


Newport.—At a recent meeting of the Electricity Com- 
mittee cf the Newport (Mon.) Corporation, & return showing the 
financíal result in respect of the third year's working up to March 
91st, 1898, was submitted, of which the following is a summary: 


Gross profit , Deficiency after 


Interest 


E after paymen Binkin ayment of 
Year. of working ' RAR fond.” E interest 
expenses. * and sinking fund. 
Third year ending | | 
March 31st, 1898 £1,716 £1,362 £788 ' £434 
Second year o 866 1,000 768 962 
First year i ! 224 927 1,410 


707 | 


The offize manager, during the past month, has obtained orders for 
420 lights. The number of lights now connected and on order is 
equivalent to 18,600 8-C.P. lamps. About 50 lights would be required 
in Watchhouse Parade, but the mains do not extend so far, and a 
canvass is to be made of that district, with a view to the committee 
considering the question of extending the mains. A report by the 
consulting engineer upon the progress of the buildings and machinery 
in connection with the extensions was read. He asked for instruc- 
tions with regard to the ordering of the arc lamp transformers 
required for the extension of the arc lighting, and it was resolved 
that this matter be left to the sub- committee. 

At a meeting of the Electricity Sub-committee, it was resolved to 
instruct the consulting engineer to report upon the various arc lamps 
which have been tested, and algo submit a scheme for the arc lighting 
and fixing of transformers on Newport Bridge. As the bulk of the 


plant would not be delivered until probably about January, March 


25th, 1899, is the probable date for the commencement of the new 
arc lamp lighting. In regard to the question of smoke nuisance, Mr. 
Hammond has been authorised to order a set of apparatus as used at 
Tit. Bits offices, manufactured by the Improved Regenerative Furnace 


Syndicate, Limited, for £80, and a Newton’s smoke destructor, such 


as he had seen at work in Dublin, for £55. This price is to be paid 
only in the event of the apparatus being successful; if either be 
unsuccessful, if is to be taken up and removed without cost to the 


Corporation. 


Paisley.—The Town’s Free Library and Museum of this 
town are to be lighted by electricity. the Council having accepted the 
tender of Messrs. Jas. Kilpatrick & Son, electrical engineers, Terrace 
Buildings, Paisley. 


Partick.—The Kelvinside Electricity Company proposes 
to apply for a provisional order, but the Commissioners, who are 
trying to arrange with the Glasgow Corporation for a supply of 
current to Partick, will oppose. 


Pemberton.—The Pemberton District Council have in 
view the adoption of electric lighting in their district, and desire to 
receive for consideration suitable schemes for carrying out the work. 
These schemes must be sent to Mr. Paul Partington, clerk to the 
Council, before August 14th. Pemberton is a flourishing township, 
close to Wigan, so close, that an attempt was made a few years ago 
to include it in a scheme for a greater Wigan. The population in 
1891 was 15,400. The gas now used is supplied from the Wigan 
gasworks. The District Council will give £50 for the best scheme 
submitted. 


Penistone.—The Board of Guardians last week con- 
sidered an estimate obtained from Messrs. Dixon, Clayton & Co., 
Penistone, of the cost of putting down an electric installation. 
Considerable discussion took place, but it was resolved to leave the 
matter in the hands of a committee. 


Penzance.—Edmundsons’ Electricity Corporation has 
iven notice on behalf of the Urban Electric Supply Company, 
imited, that it intends applying for a provisional order for 

Penzance. 


Perth.— The Police Commission has resolved to ask the 
member of Parliament for the city, and the two county members to 
oppose the granting of the General Power Distributing Company’s 
Bill, in order to prevent the possibility of competition once a muni- 


cipal plant has been put down at Perth. 


Plymouth.—At a recent Council meeting Mr. Debnam 
said that the Electric Light Committee were doing their best to push 
the work forward at the electricity station. If the buildings could 
be completed there was no doubt that the electric light would be 
installed and working during the coming winter. 


Portsmouth.—The Electric Lighting Committee, at a 
meeting held on Wednesday, decided to recommend the Town 
Council to adopt the free wiring system in connection with electric 
lighting. | 


Radeliffe.—A consulting electrical engineer has reported 
to the Council that the cost of electric lighting works in Radcliffe 
would be £16,000, the annual revenue £3,037, annual expenditure 


£2,389, profit £648 10s. 
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Bamsgate.—The Town Council will strenuously oppose 
all applications to be made by companies for electric lighting pro- 
visional orders. 


Ryde.—At a meeting of the Town Council last week a 
discussion took place on a proposal to appoint a committee “ to con- 
sider the subject of the introduction of electricity into the town of 
Ryde, with power to employ a consulting engineer to advise fully on 
the subject, and to bring up a report at an early date.” It was urged 
that as it had been decided to light the town by electricity, it was 
the duty of the Corporation to ascertain the best means of doing it. 
An amendment was moved to adjourn the matter until the next 
meeting, in order that the ratepayers might be consulted. The 
amendment was lost, five voting for it, and 10, including the Mayor, 
against. A committee was then appointed. 


Rhyl.—At last week's meeting of the Urban District 
Council the General Parposes Committee reported having considered 
Mr. Buddicomb's propoeal to introduce electric light and electric 
tramways into Rhyl, and after discussion it was resolved to ask Mr. 
Buddicomb to submit & more detailed scheme for the consideration 
of the Council. The Town Clerk said he had received several notices 
of intention to apply to the Board of Trade for provisional! orders to 
supply Rbyl with electric light. One was from the solicitors repre- 
senting Mr. Baddicomb, and another from “The Rhyl Electricity 
Company,” who, on inquiry being made, turned out to ba the British 
Insulated Wire Company, Limited, whose offices are at Prescot. The 
other applicants were the United Electric and Traction Company. 
The consideration of the several applications was deferred, pending 
the receipt of Mr. Buddicomb's detailed scheme. 


St. Albans.—The Corporation has applied to the Board 
of Trade for a provisional order. It is the intention of the Corpora- 
tion, when the order is granted, to lease it to a private company, with 
reservations for purchase within a certain period. The lighting 
arrangements of Bt. Albans, though they are as good as incandescent 
lights can make them, are capable of improvement. The Corpora- 
tion, however, has so much in hand—the sewage works are causing 
considerable trouble—that it is unlikely that the electric lighting 
will be hurried on. 


St. Helens.—The following minutes of the Electric 
Lighting and Traction Committee were recently confirmed by the 
Council. A meeting of this Committee was held on June 22nd, 
Councillor Dixon-Nuttall in the chair. Raad the minutes of a 
meeting of the sub-committee on 7th June, the Mayor in the chair. 
Referring to resolution No. 1, at the meeting of the Electric 
Lighting and Traction Committee, held on May 25th last, with 
reference to the question of the substitution of engines of a 
greater horse-power than those stated in the contract, &c. Dr. Hop- 
kinson attended the meeting, and the resident electrical engineer 
submitted s report dealing with the matter, and also with respect to 
the proposed removal of the electric lighting station from War- 
rington Road to Bo Road. The sub-committee, together with 
Dr. Hopkinson and the resident electrical engineer, having fally 
discussed the matter, resolved that it be a recommendation to the 
Electric Lighting and Traction Committee to lay out the Boundary 
Road site, so as to concentrate the whole of the plant, both for 
lighting and traction purposes there. Resolved also (1) that four 
Willans engines, together with Mather & Platt dynamos, of s capacity 
of, as to two thereof, from 100 to 150 horse-power, and as to the 
remaining two thereof, 250 to 300 horse-power be purchased; (2) 
that the condenser be increased, so as to provide for 4CO instead of 
200 horse-power, the makers thereof to be settled by Dr. Hopkioson ; 
and (3) that space having been provided for the increase of boiler 

wer, the question of such an increase be left over for the present. 

t was resolved, in view of the possible lighting of Church Street, 
Bridge Street, Liverpool Road, Gropper Hill, Westfield Street, 
Cotham Street, Corporation Street, Duke Street, and Shaw Street, by 
means of arc lamps, that finials bs put on every second or third trolley 
pole in such streets; and that, at the same time as the mains ordered 
to be laid at the last meeting of the Committee, are laid, there be 
also laid along the route thereof a service cable for each lamp. 


St. Pancras.—On Wednesday, on the motion of Dr. W. 
Smith, the Vestry approved the action of the Electricity and Public 
lampe in the parish to Le kept alight during the night in order to 

mps in the paris ept alight the night in order to 
meet the complaints, especially as regarded Gray's Inn Road, 
respecting the alternate extinction of the arc lamps at midnight. On 
the recommendation of the Committee, it was resolved to oppose the 
application of the Metropolitan Electrio Supply Company for a pro- 
visional order for St. Pancras. The Electricity Committee further 
reported that negotiations had bzen concluded with the North Metro- 
itan Railway and Caoal Compsny for the po of utilising the 
Banal water for condensing purposes st the King’s Road station. The 
agreement provided for the payment of £150 per annum up to 1,000 
horse-power, and 18. annum for every additional horse-power 
beyond the1,000 H.P. The Committee recommended, and the Ves 
decided to approve the recommendation. Tne Committee announced, 
for the information of the Vestry, that the extension along Prince of 
Wales Road to Maldon Road and Queen’s Crescent was now sies 
proceeded with, and that the Highgate extension would be commen 
in the course of a few weeks. 


Shoreditch.—At the Vestry meeting on Tuesday tenders 
were opened for the supply of boilers and transformers in connection 
with the projected extensions of the electric supply station. In 
Ieference to these tenders, Mr. H. E. Kershaw, chairman of the 
Lighting Committee, asked and obtained permission to move asa 


matter of emergency, in view of the summer vacation, that the Vestry 
should give power to the Committee to deal with and accept tenders 
as advised by the engineers, if practicable. He stated that the 
importance of the question was very evident, since a delay of six 
weeks would throw the work so far back that it would be impossible 
to get the extension completed in time for the winter. The tenders, 
which were for the supply of boilers and transformers, had been 
hurried forward with all speed, but it had not been possible to get 
them before the Vestry until that evening. If the Vestry empowered 
the Lighting Committee to act in the matter, their proceedings 
would be fully reported to the Vestry. Having been seconded, the 
motion was cnantencusly adopted. On the ground of urgency the 
Committee were also authorised to have specifications pre 
and to invite and accept tenders for the extension of the 
house and battery room. The Town Hall Committee reported for 
the information of the JT that they had given instructions for 
three Brockie-Pell lamps and brackets to fixed outside the 
entrances of the Town Hall. 


Smethwick.—The Council's Electric Lighting Order has 
been granted. 'The Midland Electric Corporation for Power Distri- 
bution, Limited, has given notice of intention to apply again in 
the next session of Parliament for an order to enable them to 
supply electricity in the Smethwick district. 


Southampton.—Last week the Council bad a lengthy 
debate regarding the electrical engineer's salary. Mr. Lee was 
receiving £180 per annum, and the Committee p 
diate advance to £250 in view of the heavy and im 
devolving upon him. After many amendments it was 
the salary immediately to £210 only, and to give annual advances of 
£20 up to £250. The whole matter looks like being re-opened at the 
next meeting by those who consider, as we ourselves have long been 
convinced, that Mr. Lee's services are well worth £250. 


Southgate.—The North London NHtectrieity Company 
and the Tottenham and Edmonton Gas Company propose to apply 
for electric lighting powers for the district. 


Stroud.—Meesrs. Williamson & Oo., Limited, wholesale 
manufacturing clothiers, of this town, have just decided to erect an 
additional M to use electricity both for lighting and power. 
The architect is Mr. V. A. Lawson, of Stroud. 


Sunderland.—On 13th inst. a Local Government Board 
inquiry was held re the Council's application to borrow £26,000 for 
electric lighting purposes. The Town Clerk gave particulars of the 
sums already expended in excess of the loans for which, as well as 
for further extensions, the money was required. Of the sum pro- 
pona to ba borrowed, the money already spent included £638 for 

igh tension plant and £1,487 for the mains, which was for extra 
work ae A done. They now proposed to expend £12,550 on the 
extension the buildings, new boilers, new steam transformers, 
extending the switchboard, &. U the extension of the mainsa 
sum of £11,147 would be spent. . Bnell said that everything had 
been sanctioned by the Board of Trade, except to double the pressure 
of thesupply. They now worked the town on the al ng cur- 
rent system at 110 volts, and this the (taking advantage 
of the Board of Trade new regulations) to Hep by substituting a 
direct current at 220-volts. The primary cables would still be 
usable, only two high tension cables would be removed, and these 
would be rds ie into requisition elsewhere subsequently. . The new 
engines included two high d compound three-crank direct 
coupled to 440-volt dynamos. The £11,000 for the mains included the 
extension of the feeders, the mains to the workhouse, or extension of 
the mains and services, and the cost of the changes in the system. 
The Town Clerk said, as to the financial result, the first year’s cost 
was £2,808 6s. 11d., the revenue £2,165, leaving a deficiency of £642 
12s. 2d.; the next year the cost was £3,696 13s. 6d, the revenue 
£2,714 7s. 10d., leaving a deficiency of £982 5s. 2d., which was chiefly 
due to a reduction of the price to consumers by jth. In 1897-98 the 
cost was £4,833 18s. 3d., and the revenue £4,251 6e. 2d., a deficiency 
of £582 128. 1d. For this year the estimated cost was £6,070, and 
the revenue £6,234, leaving a net profit of £164. The actual result 
for the first quarter of this year had been ascertained, and showed a 
decrease on the expenditure and an increase on the estimated receipts. 
They had turned the corner. 


Surbiton.—The District Council has replied to appli- 
cants that it cannot entertain proposals to take over its electric 
lighting powers. 

Swinton and Pendlebury.—At the ordinary meeting of 
the District Council held on Monday last week, the minutes of the 
General Purposes Committee, which had been approved, stated that 
Messrs. Jas. Berry, R. Berry, Bold, Back, Gerrard, Hampson, and 
Rawlinson, had been appointed a special committee to obtain informa- 
tion respecting the best system of domestic and public lighting, and 
supply of power by electricity. They will also report to the Oom- 
mittee whether it is desirable that a provisional order to supply the 
idi with electricity should be applied for in the next session of 

tliament. 


Teddington and Twickenham.—It will be remembered 
that the District Councils of these two places have been conferring 
on the electric lighting question, and a joint committee meeting was 
held to consider proposals of Edmundsons’ Electricity Corporation. 
The General Purposes Committee reports that a letter has been 
received from Edmundsons' Company, giving notice on behalf of the 
Twickenham and Teddington Electric Supply Company, of intention 
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for a provisional order. A similar letter was received from 
General 


notice has been given by the Electric 
tend to take steps again for obtaining 


open negotiations for the 
a site for electricity works.— At Ludlow the Corporation 
a apply for a provisional order to supply electricity for 


tii 


the was asked when it was expected the electric 
ighti 1 tentative had been 
The Town Clerk rejoined that the work bad at been com- 


FE 


nenced.—The Urban District Council (Merionethshire), have 
er the matter of electric lighting, and it appears 

the scheme for lighting both this delightful watering place and 
thet of Aberdovey, where the famous Jesuit College was lit by elec- 


to be carried out at a cost of £6,000. 
contingencies. The present lighting of the district is said 
from satisfactory.— TP pedal EC gran EOM 
Fletcher, engineers, Cardiff, have reported upon a scheme 
hting that district. The consideration has been 
broke Dock the United Electric Light and 


ji 
ELE 


besa referred to the Ward Committee 


Walsall.—The Electric Lighting Committee reporta that 
the total num ber of consumers supplied on June 30th last was 105. The 
8 during the month of June was 


West Ham.—In a report to the Council, the Highways and 
cag andereaking They ony that th electrical a diras 
3 say e engineer, havin 
reported that Mesers. Rogers had declined to accept the order tor 
wing the pumping station and electric light station at the schedule 
of in their contract for wiring the other public buildings, they 
directed him to obtain estimates from several of the other firm 
ir Pri for the previous contract. The electrical i 


shi i de that a sati 
ab Messrs. Drake & Gorham, the contractors for the arc lamps, 


out dii the contract. The Oommittee also reported that, 
con 

cemplaining of the difficulties they experienced in carrying out 

their contract for wiring the public buildings and offices, and Ski 

for some allowance and an extension of time, they had left the matter 

in the hands of the electrical engineer to deal with. 


Weston - super - erudi — The Diei Council has 
hti 
pres that its provecding Witt is ows ae. i NANOS 


Weybridge.— The tatives of the Walton and 
Wey J 


Whiteha vem.—Mesars. Siemens have asked, through Dr. 
ONU, for Phoirt Anal certinoate fot payment of balance of their 
the renewed cables until 


September year, it was stated at the last Council m that the 
Water and t Committee thought the retention money should not 
ee pera end atia c seris cam e point is 
being looked into by the Town Clerk. | 


Whitstable.—The Whitstable Electric Light and Power 
Company Adds 3 the Urban ee! Oouncil E Mor intention 

spply for powers to supply electricity within trict. Mr. 
Mann, a director of the company, attended a meeting of the Urban 
Ooaneil on Thursday last week, Dan High Sees eme. He said 
bey IDA) cable would go down High Street to Tankerton, and 
u the demand for customers arose, it would be extended further. 
The Council adjourned the consideration of the matter for a special 
mecting, to be held on the 28th inst. 


Willesdem.—The Metropolitan Electric Supply Com- 
Puy ere aee Weer Mater TO DAYO Kiven notes ot inten applica- 
for a provisional order for the Willesden district. The 


ict 
Council has already obtained an order for itself. 


y to 72 for a provisional order for 
ish of dlesham. The engineer to 
to & special meeting of the Council. 


Withingten.—The Manchester Corporation has informed 
the District Council that they would be unable to supply the Withing- 
N with electricity for lighting purposes until midsummer 

year. 


electric th 
the 5 t 


purposes out of the borough.—At Monmouth Town 


ELEOTRIO TRACTION AND MOTIVE 
POWER NOTES. 


Brad ford.— At a meeting of the City Council on July 12th 
the Tramways Committee were instructed to at once take into 
oonsideration & comprehensive scheme of tramway extension in 
various parte of the city with the view of applying for the necessary 
provisional orders next November. There are at present over 20 miles 
of tramways in Bradford worked by steam. The lines belong to the 
Oorporation, and are let to the Bradford Tramways and Omnibus 
Oompany, Limited, and to the Bradford and Sbelf Tramway Com- 
pany, Limited. T'he former company usually;pay 10 per cent. dividend, 
and occasionally 8 per cent.; the latter have almost uniformly paid 
8 per cent. The Corporation are just completing the construction of 
two new lines, one to Great Horton, two miles in length, and one to 
Eccleshill, nearly three miles in length. These will be worked by the 
Corpcration themselves, and the motive power will be electricity. 
The leases of the companies who hire the other lines run out in 
44 years, and it is the intention of the Corporation then to take over 
these and work them also by electricity, Amongat the lines which 
will, in all probability, be included in the comprehensive scheme to 
be brought forward by the Tramways Committee will be extensions 
of the Great Horton line to Queensbury, and of the Allerton line to 
Thornton, and new lines between Undercliffe and Bradford Moor and 
West Bowling, and another line to Allerton from Manningham. 


Brompton and Piccadilly Electric Railway.—It is 
stated that sufficient shares were taken up of the recent issue to 
justify the directors in going to allotment. 


Cheltenham.—A special committee of the Cheltenham 
Town Council have almost unanimously agreed on a scheme for the 
construction of an electric tramway to the summit of Cleeve Hill. 
The committee, accompanied by the Town Clerk and the Borough 
Burveyor, have visited Kidderminster and were greatly pleased with 
the electric overhead trolley tramway there. The following route is 
the one the majority of the committee favour:—From the Midland 
station along the Gloucester Road to the Cattle Market, through the 
bye streets running parallel with the Lower High Street to St. James's 
Square, and thenve viá Clarence Street, North Street, Portland Street, 
and Prestbury Road to Prestbury and Bishop's Cleeve. 


Chiswick.—The clerk last week reported to the District 
Council having submitted the agreement between the Council and 
the London United Tramways, Limited, which it was proposed to 
annex to the Bill, to the chairman of the Parliamentary Committee. 
He objected to the clause providing that if any better system of 
traction than the overhead trolley wires was adopted in five large 
towns and paid 5 per cent. profit it should be also adopted on the 
lines of the London United Tramways. Mr. Cook thought this was 
a most important matter, as the clause which was inserted in the 
agreement between the Tramway Company and the Council seemed 
in of being invalidated. Me. Bilton agreed that it was one of 
the most important parte of the agreement. The clerk replied that 
it was practically inoperative owing to the condition with regard to 
5 per cent. The matter was left in the hands of the clerk to do the 
best he could for the Council. 


Dublin.—On 12th inst. the electric cars to Dalkey were 
started from the O'Connell Bridge end of D'Olier Btreet, and this 
wil] be the city terminus till the main drainage works at Burgh Quay 
are finished. Nelson's pillar will then be the station. 


Dudley.—Last week at the Board of Trade offices] 
Whitehall, Bir T. Courtenay Boyle, secretary to that Board, who was 
&coompanied by Mr. Hopwood, C.B. (secretary of the Railway 
Department), Sir Francis Marindin, Sir Thomas Blomefield, Mr. 
A. T. Thring, and Mr. H. A. Bteward (secretary to the Light 
Railway Commissioners), held an inquiry in regard to the objections 
raised by the Dudley Town Council to the confirmation of the order 


2 

ment had been handed to him, and he thought the suggestion was one 
that should be considered by both sides. Representatives of the 
Corporation and the company held a private consultation for s few 
minutes, and then invited Sir Courtenay Boyle to join them. After 
some conversation in his presence they returned, and Mr. Freeman 
announced that, on be of the Corporation of Dudley, he consented 
to the order being confirmed, adding that certain terms would be 

between Mr. Morse and himself respecting some minor points, 
with which he would not trouble the cfficials of the Board of Trade. 
The clauses of the order were then gone through, and some questions 
of detail decided. The Board of Trade insisted upon the insertion 
of a clause Mq va, run no tramway rail shall be laid within 
9 feet 6 inches of the kerb, unless with the sanction of the Depart- 
ment, and Bir MM MAT Boyle suspended decision in regard to 
clauses in which the usual wording of provisions as to opening roads 
and disturbing gas and water mains had been varied by the Com- 
missioners. The basis of the compromise was that the company shall 
construct and work the tramways, and that the Corporation shail 
have power to purchase the undertaking after a certain period upon 
terms to be embodied in an agreement. 
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A Birmingham paper says that asa result of the arrangement 
which was come to at the Board of Trade offices no time will be 
loat in expediting the conversion of the Stourbridge and Dadley 
tramway for working by electric power. 


Electric Traction in Italy.—The Societa Mediterranea 
has applied for the approval of the Government to the teste it is 
about to carry out with accumulator traction on its railway between 
Milan and Monza. 


Hyde,—The electric tramway between Oldham and Hyde, 
via Ashton-under-Lyne and Denton, is stated by a Manchester paper 
to be approaching completion, and the Council had received a letter 
from the British Electric Traction Company offering £500 towards 
proposed alterations in S rt Road at the “Ring of Bells” 
corner, subject to the sanction of the Board of Trade being obtained 
to the necessary deviation ; and the company were also prepared to 
widen the river bridge between Hyde and Denton. A committee was 
appointed to interview representatives of the committee and owner 
of property, also the county authorities, on the subject. 


Leeds.— Last week the Highways Committee resolved 
upon a farther important extension of the Corporation tramways. It 
is proposed to carry a branch from the Meanwood Road section along 
Cambridge Road, Woodhouse Street, Hyde Park Corner, and Victoria 


Road to Cardigan Lane, whilst a branch from the Wortley section is 


to be continued from Wellington Road, along Armley Road to Branch 
Street, Armley. 


Limerick.—Last l'riday, by instructions from the Com- 
missioners of Public Works, Mr. Alfred D. Price, C. E., held an 
inquiry at the Royal Hotel concerning the merits of the proposed 
tramways scheme from an engineering point of view. 


The London County Council and the Tramways.— 
In a report which has just been published, says the Times, the High- 
ways Committee of the London County Council state that, in view of 
the probable development of the Council's policy as regards the 
working of the tramways which it may in the future acquire, they 
are of opinion that it is expedient tbat & tramways department of 
the Council should be established for the purpose of dealing with 
all matters relative to tramways acquired or to be acquired by the 


Council. They point out that there is no doubt that in the near: 


future many important questions will arise as regards the manage- 
ment of tramways when acquired, the systems of traction to be 
adopted in preference to the present system of horse traction, and 
many other matters connected with the working of tramways, all of 
which would have to be dealt with. The committee further state 
that, in accordance with tho resolution of the Council, they were 
endeavouring to arrange for the transfer to the Oouncil by agreement 
on January ist next of the whole of the system of the London 
Tramways Company beyond the 24 miles already purchased by the 
Council. They accordingly make a definite recommendation for the 
establishment of s department for the administration of the Council's 
tramways. They propose to confer with the General Purposes Com- 
mittee and report upon the organisation of the department. 


Manchester.—On 15th inst. the Special Tramways Com- 
mittee of the Manchester Corporation resolved to pay a visit to 
Liverpool in order to inspect 12 samples of electric tram cars. The 
catia are eam to have been obtained at Liverpool for the purpose of 

g tried. N 


Middlesbrough. — The Middlesbrough, Thornaby and 
Stockton electric tramway system was last week inspe by Major 
Bir F. Marindin and Major Cardew on behalf of the Board of Trade. 
In company with members of the local authorities, through whose 
area the system passes, they went over 64 miles of line. The lines 
were formally opened to the publie on Baturday morning. 


North London.—The Light Railway Commissioners had 
before them on 13th inst. the application of the Metropolitan Tram- 
ways and Omnibus Company, Limited, for powers to construct elec- 
tric tramways or light railways from Wood Green to Enfield and 
Edmonton, and from Wood Green to Tottenham. Owing to the un- 
compromising attitude of the opponente (which included the L.C.C. 
and several local authorities) the promoters withdrew the scheme. 


Ramsey.—The inspection of the Ramsey and Laxey 
tramway was to be made on Monday. The completion of the line 
has been a little delayed by the construction of large stone arches at 
Laxey. The line is expected to be immediately opened for traffic. 


Renfrew.—In regard to the proposed lines between 
Johnstone, Paisley, and Renfrew, the British Electric Traction 
Company recently wrote asking for representatives from the Renfrew 
Council to join the deputation from the said towns to visit Hamburg 
in August for the inspection of the electric trams there. The letter 
was laid on the table. 


Rochester.—At the meeting of the Rochester Town 
Council last week, Mr. A. R. Norman, solicitor (of the firm of Messrs. 
Norman & Stigaut) Chatham, attended before the Council on behalf 
of Mr. Jasper, who is at the head of a large electric light works at 
New Brompton, and laid before the Committee a proposal and a plan 
for carrying a line of light railways from the bottom of Star Hill, 
High Street, through Ironmonger Lane, and along the Rochester 


Common and over the bridge across the River Medway into Strood. 
The net cost of the pr of the necessary property would be 
£23,000, towards which the company were prepared to pay £8,000, 
leaving £15,000, to be borne by the Corporation of Rochester. After 
& discussion it was resolved that the Town Clerk write informing 
Mr. Norman that the Corporation caunot entertain the proposal. 


South Staffordshire.—During the past few days the 
question of municipalisation of the tramways in South Staffordshire 
has made a decided advance. With the exception of one, all the 
local authorities through whose districts the lines run, have practi- 
cally decided upon a uniform course of action. The exception 
referred to is the Handsworth District Council, which bas not yet 
agreed to a definite policy. It may be remembered that af the last 
meeting of the West Bromwich Town Oouncil, the question of 
purchasing, or otherwise, the lines within the borough was referred 
to the General Purposes Committee. That committee met on 
Friday evening, when a resolution was passed unanimously to the 
effect that the Corporation should purchase the portion of the tram- 
ways within West Bromwich at the expiration of the present order 
held by the Staffordshire Tramway Company four years hence, and 
it was further resolyed to recommend the Town Council to take ste 
to carry out the scheme. A conference of delegates representing 
Tipton, Wednesbury, Darlaston, and Walsall governing bodies has 
also been held, and af this it was decided that it was advisable for 
the local authorities in the places through which the Staffordshire 
tramways pass to purchasethat portion of the lines in their respective 
districts. The whole of the authorities interested therefore, excepting 
Handsworth, now present a united front with regard to the munici- 
palisation a ; and they will oppose the British Electric 
Company boa d they prosecute a Bill in Parliament to take over the 
South Staffordshire tramways. The prọmoters of the municipalisa- 
tion policy now consider the pros of carrying their scheme to a 
successful conclusion most promising. At any rate the governing 
bodies if they do not work the lines themselves appear to be de- 
termined to secure full control of the roads now traversed by the 
tram ways. 

- The British Electric Traction Company are distributing a pamphlet 
among councillors and others in the South Staffordshire district 
entitled“ Is the Municipalisation of Tramways in South Stafford- 
shire the right Policy?” The arguments against municipalisation of 
tramways particularly, as affecting the company's South Staffordshire 
scheme similar proposals having for their object the connection 
of several towns or districts by a tramway system, are set forth with 
considerable force. | 


Wolverhampton.—A Special Committee of the Wolver- 
haupton Town Oouncil appointed in 1896 have been considering 
(1) the desirability or otherwise of purchasing the Wolverhampton 
tramways; (2) if purchased by the Corporation, whether the 
should be leased to a company or worked by the Corporation; and 
(3) the mode of traction which should be adopted. After a very full 
and patient investigation of the whole question, the Committee have 
decided to recommend the Council to purchase the lines; they have 
also agreed that the mode of traction which should be is the 
electric overhead system; but the question as to whether the tram- 
ways when purchased should be leased to & company or operated by 
the Corporation themselves has not yet beén ded by the Com- 
mittee. In reviewing the history of the tramways, thé Committee 
state that the aggregate length of lines within the borough is 4j 
miles as against 93 miles in respect of the whole undertaking. The 
em extends into tbe outlying districts of Willenball and Bilston. 

e capital account stands at £85,189, the original cost being £5,900 
per mile. The earnings of the company were equal to ls. 2d. per 
mile run in 1896; but the dividends receivsble by the shareholders 
have never been more than 5 per cent., the average being 3 per 
cent. The reserve fund stands at £7,407. In the year 1895 
and 1896 tbe number of passengers carried was 3,134,871; 
miles run, 427,377; traffic receipts, £23,845; and working ex- 
penses, £15,399. The report states that there is no public 
source from which information can be obtained, showing the 
receipts and expenses separately in to the traffic within 
the borough ; but it is estimated that the receipts from the traffic from 

Wolverhampton to Newbridge are much in excess of those earned 
on other portions of the line. The committee are of opinion that by 

roviding a network of tramways within the borough, with an 
mproved and quick service and reduced fares, the traffic receipts 
would be greatly augmented. They state that on the assumption of 
the Corporation becoming the owners of the tramways, the British 
Electric Traction Company have made an offer to take the lines on 
lease and reconstruct them, to pay a rental of £50 per mile, and a 
sum equal to 5 per cent. on the capital outlay by the Corporation, 
and to take the electric current from the Corporation at a given 
rate, viz.: fora minimum quantity of 300,000 units per annum, the 
sum of £2,500 per annum, and for any unite in excess of such number 
at the rate of 1d. per unit. Other terms include specified extensions 
of the lines to Tettenhall, Bushbury, Heathtown, and Pennfields, 
and the construction of specified connecting lines in the town. On 
this offer the committee make no comment or recommendation. All 
that the committee do recommend is the purchase of that portion of 
the tramway undertaking as lies within the area of the municipal 
borough ; and the adoption of the electric overhead system of traction. 
This report was, at the meeting of the Town Council on Monday, 
formally received and ordered to be entered on the minutes, and it 
will be fully discussed at the next Council meeting. Mr. Kendrick, 
from the office of the Town Clerk, is now visiting the various towns 
in which the tramways have been munici He is msking in- 
qniries a8 to the success, or otherwise, of the undertakings, and will 
report the result of his inquiries to the special Tramways Oommittee. 

(Continued on page 127.) 
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BLACKPOOL AND FLEETWOOD 
ELECTRIC TRAMWAYS. 


by courtesy called a tramway, the electric line 
pe to the ancient town of Fleetwood is, 
to! in 3 and purposes, a railway in the sense of being 
| "a the greater part of the way. The line starts 
end of the promenade of Fleetwood, passes through 
in streets of the town, and on the outskirts enters 
n enclosed way. Itskirts the main road as far as 
leaving the famous school on the right, and then 
: s across country till it strikes Cleveley's village. It 
3 the road which leads to Norbrick and Little 


mostly flat and uninteresting—a mere wind-swept bit of 
coast line, with a few trees bending towards the 
east, indicating the strength of the winds that are 
frequent in this part of the country. It is hardly 
necessary to say that apart from laying the rails in the 
streets of Blackpool and Fleetwood, the line has been practi- 
cally made from end to end. The rails are laid upon 
sleepers, and it is a double track throughout. A fairly light 
rail has been used, probably not exceeding 66 lbs. per yard. 
Tae system is a little over nine miles in length, and of this 
seven miles are enclosed. In the streets of Blackpool side 
suspension is employed, but apart from this centre poles 
with double arms are used throughout. Near the Fleetwood 


md, after passing close to the village of Bispham, it 
ek pool, passing on the way the well-known Uncle 
Cabin. Upon reaching the town of Blackpool 
* becomes a mere street railway, and follows the 
EA principal streets, finishing at the entrance to 
lbot Road station of the Lancashire and Yorkshire 
F ny Company: It is not only the enclosed nature of the 
i gives the characteristics of a railway to the system, 
stween the towns there are fixed stopping places, and 
ally there will be waiting rooms erected for the accom- 
tion of passengers. 
[t will be seen from some of the illustrations that the line 
` m close resemblance to many of the branch electric 
ways that are so common in America. There is nothing 
me about the country traversed by this line. It is 


Power HOUSE INTERIOR. 


end of the line extensive car sheds have been erected, and 
will house a good number of cars. At this point is also 
located an accumulator sub-station, to which we shall sub- 
sequently refer. The generating station is situate about 
three miles from Blackpool, while at the point where 
the line enters into the town of Blackpool a second 
accumulator station has been erected. Inside and out . 
the appearance of the power house is more indicative of 
large plant than is usually found in English tramway 
systems. Asa matter of fact, the total H.P. is over 1,000, 
which suggests that the system will need a considerable 
number of H. P. to keep it in «ff: ctive operation. 

The illustrations of the power house interior will give an 
idea of the size of the units employed. Considering the 


subject in due order, however, it may be mentioned that the 
F 
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steam-raising plant consists of three Lancashire boilera, 
30 feet x 8 feet, working at a pressure of 120 lbs.; in con- 
junction with these are twosets of Green’s economisers, each 
possessing 96 tubes. Worthington feed-pumps are employed, 
and Ledward ejector condensers. For the purpose of circu- 
lating the water through the condensers, Mather and 
Reynold’s pumps 

areemployed. The 

practice of the 

lighting station 

has not been 

materially de- 

parted from in 

the arrangement 

of steam pipes, 

for they are in the 

form of a ring 
main, but it has 

this special feature. 

that the whole of 

the steam pipes 

are carried beneath 

the floor. The 

exhaust pipes are 

also placed in the 

same position. It 

is interesting to 

mention after th» 

recent experience 

in electric lighting 

stations that a 

steam separator is 

placed not only on 

the main steam 

pipe from the 

boiler but one is 

provided for each engine. It is of the most simple 
description, and its arrangement will be easily 
understood; the steam merely enters into the outer 
chamber and passes upwards through the inner 
one, the water collecting at the bottom of this con- 
tainer. To readily indicate the amount of water that is 
collecting here, a 

water gauge is pro- 


VIEW or CUTTING AT BLACKPOOL: 


vided, and the 
assistant may then 
operate a valve 
through which the 
water may be 
blown, although 
usually running 
condensing valves 
are provided which 
enable the engine 
to exhaust direct 
to the atmosphere 
if necessary. A 
reservoir is pro- 
vided, from which 
circulating water 
is drawn; the 
water, after leaving 
the engine room, 
runs down wooden 
troughing some 
distance round the 
reservoir before it 
passes in again. 
There are arranged 
at the present 
time fours set of 
machines. The 
engines are of the vertical compound condensing type, having 
cylinders 12 x 24 x 16, each set will indicate 200 H. P. at 180 
revolutions. They are provided with an extending bed- 
plate which carries the multipolar machine, to which we 
shall allude. The engine is of the “marine” type, with 
cast-iron standards at the back which act as carriers for 
one side of the cylinders, this also carries guides for 
the piston rods; the front of the cylinder is sup- 
ported by polished steel columns. The pistons are fitted 


. , 
e — LA - 
‘ [4 : "a 
—— 
" X p l E 
E f. 
E ut 
P, 
— * * 
> " 
LI. 1 
~ 
, 
P 

| 
J ] 
| 


, | HIT zw 
LE TIERE PE rS 
7 —— ull E 


STREET VIEW IN BLACKPOOL, 


wtth Mather and Platt cylinder rings packed throughout 
with metallic packing. The Pickering throttle governor 
is provided, and the engines are also fitted with hand 
regulation for the expansion gear, which is 80 arranged that 
the cut-off of the engine may be operated while running. 
The generators are of the Mather and Platt patent multi- 
polar type at u 
voltage of 505; 
as will be seen they 
are coupled direct 
to each engine, 
They are of the 
six-pole type, 
shunt wound mag- 
nets and yokecast- 
ing in one piece, 
the top half of 
the machine can 
be easily removed, 
thus giving ready 
access to the arma- 
ture; the latter 
is of a slotted 
series drum type. 
The brushes are of 
the laminated 
spring type, and 
a special feature 
about the machine 
is that there are 
no moving parts 
carrying current. 
In the Same room 
are fixed three 
boosters; these 
consist of four- 


pole machines, one acting as a motor and one as a 


generator, the generating side being capable of develop- 
ing 130 amperes at 200 volts. By an arrangement of 
the switches it is possible to connect any one of the 
boosters to any one of the feeders, so that the E.M.F. 
of the line at any given point may be regulated to 
any desired volt- 

. It is also 
the medium 
of other switches, 
to directly connect 
the boosters to 
feeders running 
to the acoumula- 
tora placed at each 
end of the line, 
so that the bat- 
teries may be 
charged direct 
from the genera- 
ting station. 
There is nothing 
unusual about the 
type of these 
machines; they 
are of the drum 
armature slotted 


Before leaving 
the generating 
station, it may be 
observed that there 
is the inevitable 
crane, which 

| traverses not only 
the power house, but is also capable of being used in the car 
sheds, which adjoin the power house. There is nothing 
of special novelty about the switchboard; it is divided 
up into panels for the machines; and for the feeders 
there is the usual regulating arrangement, measuring 
instruments, and automatic circuit breaker, which latter 
are of the “Cutler” type, described in our article on 
the Halifax tramways. We have already said there 
are two accumulator stations, one at Blackpool and 


vVol43 No. 1,078, JULY 22, 1898.) THE ELECTRICAL REVIEW. 125 


one at Fleetwood, being practically at each end of the line. 
The accumulators are running parallel to the line, the object 
being to provide for any sudden rush of current which 
wold occur, 887, ^ "= | 

at the starting 


of several cars : EET 


ate traffic. 
[t will be re- 
membered that in 
fermer descrip- 
tions of the 
Douglas and 


ana purpose. 
There are 250 
sceumulators in 
each place, having 
acapscity of about 
360 ampere-hours. 
å switch is pro- 
vided in each 
iceamulator 
house, mounted 
e» iron, which 
contains switch 
meters, and the usual circuit breaker. The feeders 
i 3714s lead sheathed, and armoared, haviog an 
nation resistance of not less than 1,000 megohms 


-y 
(1 T ^- 


‘SWITCHBOARD IN ACCUMULATOR HOUSE. 


pet mile. These are laid in trenches alongside the 
e, and the necessary pilot wires are laid with them. 
The poles are of steel, made in this country, being 
*2 feet above the ground; the overhead conductor is 348 


STREET VIEW IN FLEETWOOR, 


inch in diameter, and it is divided into sections of half- 
miles. Section boxes are fitted with switching arrangements 
to disconnect any sectión, and the feeder boxes are also 

| provided with 
switching arrange- 
ments to cut off 
the feeders from 
the overhead lines. 
The bonding of 
the rails has been 
done throughout 
with plastic bonde, 
and probably this 
is the first time 
such an arrange- 
ment has been 
used in this 
country. When 
the line is in full 
working order, and 
it will doubtless 
be opened to the 
public in a few 
days, the rolling 
stock will consist 
of 28 cars, nine 
closed, three 
trailers, and the 
remainder with 
open sides. Each 
car is provided 
with two motors 
of 35 H.P. of the 
usual closed type (gearing running in oil). The cars are 
carried ontwosteel foar-wheeled bogey trucks, the wheels are 30 
inches in diameter, and hand brakes are provided at each end. 
It might be mentioned that the motors are provided withspring 
suspension, and, moreover, the axles are finished with springs 
to compensate for lateral and vertical displacement. The 
usual series parallel controller is provided, and, in addi- 
tion, an emergency switch is fixed to each end. The 
trolleys are of the usual swivelling type, which has 
become familiar on almost all the lines in this country. The 
whole of the electrical work has been carried out by Messrs. 
Mather & Platt under the direct supervision of Mr. R. H. 
Willis, the road work being carried out by Messrs. Dick, 
Kerr & Co. The line is being worked by a separate com- 
pany, called the Fleetwood and Blackpool Electric Tramway 
Company. Although there is not the same attraction for 
riding on this line as occurs in the case of the Douglas and 
Laxey, and other Isle of Man lines, the system will, never- 
theless, be of the greatest utility. The line will, to a great 
extent, supersede the railway which connects these two towns 
(Blackpool and Fleetwood) together, the journey on which is 
a somewhat protracted one and usually necessitates changing 
trains. It is proposed to run the cars between Fleetwood 
and Blackpool in something like 25 minutes, and with the 
number of cars already on the line, a fairly frequent service 
will be provided, and there seems little reason to doubt that 
this electric line will be a great success. We look upon it as 
a forerunner of numerous systems of electrically operated lines 
that will be eventually brought into existence along this ccast. 


POWER DISTRIBUTION IN FACTORIES. 


ALTHOUGH considerable progress has already been made in 
the introduction of electrical distribution of power in fac- 
tories, the field is such a large one, that what has already 
been done is really but a drop in the ocean to what still 
remains. One of the greatest difficulties in the way of the 
general introduction of electrical power distribution is the 
want of actual figures, showing the saving effected in fac- 
tories in which electrical methods have been adopted; as, 
naturally, the power user wants to see well authenticated 
figures, and not merely probable estimates of the return he 
will get for the capital to be expended on electrical plant. 
This difficulty is in great measure due to the impossibility of 
obtaining from the user of power an accurate statement of 
the average brake horse-power actually supplied to the driving 
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shafts of the machines, or of the pounds of fuel used per 
brake horse-power-hour. One can learn that there are a 
certain number of engines in use, each rated at so many 
horse-power, but in many cases no information can be 
obtained as to the number of horse-power-hours indicated 
per month or year, nor as to the percentages of the power 
which are actually 
applied to the 
shafts of the 
machines, or are 
wasted in engine 
friction and trans- 
mission. On the 
other hand, 
although the total 
bill for fuel and 
of stokers 
and engine tenders 
may be given, a 
considerable por- 
tion of this is 
chargeable in 
many factories to 
heating or other 
purposes other 
than the produc- 
tion of powér. 

In a paper read 
before the Insti- 
tute of Engineers 
and Shipbuilders 
ia Scotland, Mr. 
H. A. Mavor has 
given in tabu- 
lated form the . 
replies received from a number of manufacturers to 
inquiries addressed to them by him; and these tables, 
though interesting as showing the cost per indicated 
horse-power per hour for fue!, stores and wages, illustrate 
very well the difficulties named above; as in the majority of 
cases the information is incomplete owing to no figures being 
given for the per- i. 
centage loss in 
transmission, or to 
the fact that the | 
proportion of the ^ 
cost of steam rais- 
ing which is 
chargeable to 
power cannot be 
determined. The | 
replies received | 
have been divided | 
by Mr. Mavor | 


into two groups, 
5 in 
es 
mac: | 


one for weaving, 
spinning, thread, 
tweed, corn and 
flour mills and 
engineering works, 
in which power 
is derived from 
one or two main 
P and the 
other for r 
mills, ae 
sugar refi ning and 
engineering works, 
in which power is 
derived from a 
number of small 
engines erected in 
various parts of 
the works. From a third table summarising the results of the 
inquiry, we find that for the first group the average coal con- 
sumption per indicated horse-power-hour is 3:1 lbs, the 
average price paid for coal is 58. 5d. per ton, and the average 
cost per indicated horse-power-hour for fuel is *091d., for oil 
and petty stores *'011ld., and for labour 028d., making a 
total of 13d. The corresponding figures for the second 
group are as follows:—the average coal consumption is 5:3 


BLACKPOOL TRAMWAY: ACCUMULATOR Room. 


BLACK POOL TRAMWAY: VIEW OF TRACK. 


lbs., the average price paid for coal is 6a. 4d. per ton, and 
the average cost per indicated horse-power-hour for fuel is 
18d., for oil and petty stores OId., and for labour 
'034d., making a total of :224d. Judging from thee , 
average figures, the difference between the two groups is not - 
so marked as we should have expected; but this small dif. , 
ference is due in 
M is the fact 
t the av 

have been Firg ! 
lated from the . 
total horse-power- . 
hours, and the 
total costs of all 
the factories added . 
together, and as 
the larger users 
of power have. 
obtained beiter 
results than the. 
smaller users, the 
average figures are 
roportionately - 
etter. If, in- 
stead of uring this 
method, we take 
the coal consump- 
tion of each ſac- 
tory, add them 
together, and then 
get the average 
by dividing by 
the number of 
factories, we arrive: 
: e" at 10:5 lbs. instead 
of 5'3 lbs., and we may also note that the heaviest 
coal consumptions are in engineering works, the actual 
record figure quoted being for an engineering establish- 
ment where the coal consumption amounts to 27 85 lbs. 
per indicated horse-power-hour, and the cost for fuel, oil, 
and labour to just over $ths of a penny. As a further 
example of the 
wastefulness of 

| gmall engines, and 
of the way in 
which power usera 
sometimes allow 
engines to con- 
sume steam long 
after they ought 
to have been put 
| on the scrap heap. 
| a series of indica 

! ; | tor diagrams an 
| reprinted, and th: 
steam consump 
ES , tions as calculate 
"ns from them ar 

2 given as rangin 
— | - from 53 to 18 
lbs. per indicate 
horse- power- hou! 
with the additions 
information tha 
these small er 
gines, which ha: 
been in use f 


where the main e 
gines are workit 
with a steam co 
sumption of 141l 

To supplement the information given in the tables refern 
to above, Mr. Mavor gives particulars of the economic 
results obtained at a foundry in Glasgow, where | 
small engines were replaced by a gas engine of 120 hors 
power driving a set of hydraulic pump: and a dynamo. I. 
hydraulic gear works lifts, cranes, and testing apparati 
whilst the dynamo supplies current to seven motora of vario 
powers for driving cranes and machine tools, and also f 
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lighting a portion of the works formerly lighted by gas and 
al lamps. A comparison was made between two months, 
one before and one after the change, in which the output of 
manufactured product and the work done were the same, 
and the books show that in the earlier period, 566 tons of 
dros costing £127 were consumed, whilst in the second 
period 227 tons of droes and 26 tons of anthracite, costing 
together £67, were consumed. The net result of the charge 
vw therefore a cash saving of £60 per month in cost of fuel, 


whikt the total saving in working expenses was estimated at 


from £80 to £100 per month. 
Mr. Mavor concludes his paper by some advice as to the 
bat way to effect a change from the old style to the new, so 
s to show a good return for the Ag n erpenditure from the 
sat. He considers that it is a bad plan to use an old engine 
to drive a dynamo, or to put down a new engine to take 
pan n ai ol oy premte boiler, and Papin that a 
sparate installation i engines, and dynamos of 
eficient type, should be erected calficient in the first instance 
to allow of all the notoriously wasteful isolated engines 
being replaced by electric motors, whilst leaving untouched 
uy old engines which are working with fair economy, and 
ally those which are driving groups of machines 
throogh shafting. When all the isolated engines have 
wen replaced, and the economy effected by the change is 
known, the question of how far it will pay to do away with 
min engines and shaft transmissions, and replace them 


electrical transmission can then be safely answered, and. 


resi 


ILECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


(Continued from page 122.) 


Steke-npon-Trent.—The British Electric Traction Com- 
pny, Limited, intend to apply to the Board of Trade to extend the 
tine for completing the tramway extensions until February 7th—an 
ettension of six months. 


Woreester and Stafferdshire Tramways.—The Board 
of Trade have conceded the application of the British Electric 
Traction Company to construct a network of tramways for the South 
Bafordshire and Worcestershire districts. | 


Yarmeouth,—A very lengthy and interesting discussion 
el at a meeting of the Great Yarmouth Town Council on 
last week on a question of supplying electricity. The 
Yarmouth and Gorleston i y propose to substitute 
tectricity on one of their horse lines, and to put down plant for 
Ki and private lighting at Gorleston and Southdown. The Cor- 
divided in opinion as to whether they shall exercise their 
the district or allow the company to take their place. 
over the river would cost £600, to lay cables under it 
2.000 ; and it would be necessgry to have 
Eleetrical Lighting Committee recom- 
the company a concession for suppl 
Southdown with electricity for traction and lighting 
details can be satisfactorily arranged for safe- 


1 
Hi 
158 


f 


, Was defeated, and an amendment, carried by 19 to10, 

committee, to confer with experts, if necessary, as to 
i the Corporation to part with their powers, 
hat price, and on what conditions. 


il 
| 
q 


TELEGRAPH AND TELEPHONE NOTES. _ 


W. ne Jommanication with 8 m Restored, — 
te Direct Bpanish Telegra : ted, state 
tinet cable communication with Spain on; Bilbao is now restored. : 


Hawaiian Cahle.—A Reuter despatch dated Honolulu, 
e 


‘uy 6th, says that Hawaiian Government has signed a contract 
mau denm. Berimser & Co. for the laying of & cable to the United 


Communication with Icelamd.— Mr. 
Dougaty, Writes to the Times enclosing s copy of a memorial 
Fate by him on behalf of the signatories to Mr. Balfour 


of the Corporation and of the private consumer. 


advocating a scheme for the establishment of telegraphic communi- 
cation between Great Britain and Iceland and also the Faróe Islands. 
The memorial is signed by the following members of Parliament in 
addition to Mr. Doughty :—Mr. C. H. Wilson, Mr. Firbank, Mr. Garfit, 
Mr. Pirie, Mr. Doxford, Sir Angus Holden, and Mr. Compton Rickett. 
It states that telegraphic communication is of great importance to the 
Admiralty and to meteorological science, as well as to the further 
development of trade, and particularly to the fishing industry. The 
Great Northern Telegraph Company of Copenhagen, whose cables 
connect Great Britain with the three Scandinavian countries and 
with Russia, has received promises from the Danish Government of 
a concession for a cable from Great Britain (Shetland Islands) to 
Iceland, vid the Faroe Islands, with subsidies to the amount of 
£5,000 per annum for 20 years. Ever since its formation in 1869 the 
company has contemplated laying such a cable, and that it has not 
succeeded hitherto is due to the fact that the commerce of the Farbe 
Islands and Iceland is as yet not large enough to justify the expecta- 
tion of a telegraphic traffic producing a sum anything like sufficient 
to cover the expenses of the undertaking. With a capital fixed at 
£100,000, the lowest amount for which it would be possible to 
establish the line in a satisfactory manner, the expense per annum 
is estimated at £13,200 a year. The traffic revenue could not at the 
utmost be expected for some years to exceed £2,000 per annum, and 
this, with the Danish Government subsidy, leaves £6,200 to be made 
up. If Her Majesty’s Government would grant a subsidy of £3,000 
s year for 20 years the company would lay the cables and work the 
lines. As, however, the Government might hesitate to grant a sub- 
sidy to a foreign country, the memorialists suggest that the grant of 
£3,000 might be officially made as an additional grant to the Meteoro- 
logical Office, which in turn could hand it over to the company as a 
set-off against the free transmission of meteorological telegrams. 


Telegraphic Interruptions and Repairs :— 


| CABLES. ee Down. Repaired, 
Brest-Bt. Pierre (Anglo, 1869) April Sch, 1893 . es 
West Indies i bii 
Bt. Oroiz- Trinidad . Nov. 30th, 1889. 
aah PAN RAES } June 10th, 1898 ... 
Amason Oompany’s cable— 


pan 
Cable beyond Gurupa... June 8th,1898 ... 
Latakia Feb. 10th, 1898 .. 


ham-Para  ..  .. April 17th, 1898 ... July 15th, 1898 
Hong Kong- Manila t.o eee May 9rd, 1898 ees soe 
Bilbao-Falmouth .. July 9th, 1898 .. July 14th, 1898 
LANDLINES. 
Trans-Oontinental | 
yond Masol at March 13th, 1896 ... " 
a-Barranquilla — .. July 4th, 1898 . "m 
Baigon-Bangkok  ... . . June 14th, 1898 .. July 14th, 1898 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barking.—August 3rd. The Council wants tenders for 
the supply and delivery of electric meters and main cut-outs fora 
period of 12 months, also for the supply of lamp brackets and 
columns, and for the free wiring of premises in the district. Mr. 
W. C. O. Hawtayne is consulting engineer. See our Official 
Notices this week for particulars. 


Belgium.— August 1st. The municipal authorities of 
Btavelot are inviting tenders until August 1st for the concession for 
the supply of electrical engines for lighting and power purposes in 
the town during & period of 30 years. Tenders to be sent to 
L'Administration Communale de Stavelot (Belgium). Particulars 
from the Secretariat de la Ville on payment of 4 francs. 


Dublin.—July 23rd. The Great Northern Railway 

Company (Ireland) invite tenders for complete electric lighting 

tion for the premises at Amiens Street Terminus, Dublin. 
Specification from the secretary. 


Eccles.—J uly 23rd. The Corporation of Eccles are 
prepared to receive tenders for the wiring of the Town Hall. Bee 
our Official Notices” July 15th. — 


Exeter.—July 25th. The Corporation require tenders for 
high and low tension concentric mains, transformers, meters, and a feed 
water heater. See our Official Notices July 8th. 


France.—The French Post and Telegraph Department in 
Paris is inviting tenders until the 26th inst. for the supply of 100 tons 
of homogenous iron wire 24 mm. in diameter, 120 tons of ordinary 
galvanised iron wire 7 mm. in diameter, and 200 kilometres of 
submarine cable core. Tenders to be sent to Le Sous-Secretariat 
d'Etat des Postes et des Telegraphes, Rue de Grenelle, 103, Paris, 
from whence particulars may be obtained. 


Hapton.—August 1st. The Parish Council ask for 
tenders for lighting the district by electricity to be sent to the clerk. 
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ee 5 15th. The managers of the Oentral 

District are inviting tenders for eleotric 

Team plant ber the new asylum, Hendon, Middlesex. Specifi- 

cation, &c., from the architects, Messrs. Giles, Gough & Trollope, 
haring Cross, W. O. See our Official Notices 


Melbourne.—Tenders are asked by the Melbourne City 
Joly gb. 600,000 arc lamp carbons. See our “Official Notices " 
a 


Pemberton (Lancashire).—The Urban District Council 
ask for schemes for lighting the district by electricity. See our 
“ Official Notices.” 


 Russia.—Tenders are being invited until August 13th 
ih by the municipal authorities of Tiflis, for the erection and 
i sien of a central station for the electric lighting, by means of 
VV a e e ar. wn. Particulars 

máy be obtained m, and tenders to be sent to, La Mairie de Tiflis, 


Shanghai.—August 10th. The Sbanghai T 
, e eee E ptt ar two 100-kw. direct cou 


alternators, switc water-tube boiler. 
and specifications to be obtained from Messrs. John Pook & Co., 


Jeffreys f uare, Bt. Mary, Axe, E. O., to whom tenders have to be ss 

Beo our “ Official Notices " June 24th. 
St. Mary, Newington.—J uy Mote! 22nd. The Vestry ask for 
ying of insulated mains, conduits, &. 


tenders for supply and 
Bee our “ Official Notices” July 8th. 


Wigan.—Tenders are asked for the electric lighting of 
the Drill Hall on the occasion of the Wigan Trades, Commercial and 
Art Exhibition to be held from October 26th to December 7th. Bee 
our Official Notices” July 15th. 


CLOSED. 


Belfast.—The Corporation has DE the tender of the 
General Electric Company for e ppi ao and erection of a station 
switchboard. All consumers are now ged over to 220 volts 
pressure. 


Llandudno,—A daily contemporary saya thal the District 

Council haye decided to order electrical m to meet present 

— from the Penny-in-the-slot Electric Supply Byndicate 
from Messrs. Ferranti, Limited. 


5 the former sum was intended to di — 


letter, June 
29th, that the amount of their tender may be by £1,000, 
visable to en 


in connection with the 


,london.—The St. Pancras Men . 
on, the 


lant required for the Regen 


eee tenders for the supply of condensing plant, steam 
pipes, &. 
£ s. d. 
Mechan & Sons . 5,000 0 0 
Klein dr aie Company, Limited 4,875 0 0 
G. Wailes & Co. ee ee 4,806 10 10 
John Fraser & Bon. oe - - vis ee 4.155 14 4 
T. Ledward & Co. . ; 8,097 0 0 
8 0 0 


*Fairbrother & Co. 
* Do not comply with specificulion: 


The tender of Messrs. John Fraser & Son, 


pipes for condensing purposes from the Ki 
canal of the North Metropolitan Railway and Canal Company. 


London.—The Main Drainage Committee re 
the London County Council on Tuesday, having consi the seven 
tenders referred to them for the supply of engines, dynamos, and 
accumulators required in connection with the electric lighting of the 
Orossness outfall. The list of tenders was given in the ELECTRICAL 
Review of June 24th. The committee stated that as Messrs. 


rted to 


Fowler & Oo, only tendered for two d 


Oouncil oo the 17 Ka tber = Calvert & Oo. 
supply engines illans Mess. Boott, 
ri endis Belt. an an enclosed compound made by Messrs. 


aden Watson i Oo. Both these firms had, afore, not 

in accordance with the specification, and after conferring 
engineer the committee concluded that the tender of the Bafety 
Concentric W omp 


ae e ee of the offer of that company for 
£4,990, the contract to be completed in five months. 
mendation was adopted. 


Paris.—Mesars. Baboock & a Glasgow, are stated 
to have secured the contract for the the boilers for the Paris electrio 
tramways. 


Southampton.— Last week the Electric Lighting Con- 


E 
E 


mittoe reported the receipt of the foll . tenders for the supply, 
delivery, and erection of 62 arc lamps and columns, vis. :— 
Crompton & Co., Limited . £2,035 
W. Lucy & Co £2,354 
British Blahnik Arc Light Company £2,892 
Brockie-Pell Arc Light Company . £2,400 
Johnson and ioa ee nS £2,578 


Limi 


acce 
engineer reported that the V 
che works during June was 11,990, an increase of nog aad! is 
cent. over that for June, 1897. The smaliness of the increase was due 
to the Jubilea. Alderman Bone Bone propres de adoption. of fats pare 
eJu 
graph, m mentioning that Messrs. a ga Co. Sev approved by by 
Manville and the committee. agreed to. 


NOTES. 


Fire at Sunderland.— We understand that owing toa a 


disastrous fire which completely gutted the central part of 


the town on Monday night, the Corporation electricity supply . 


was cut off at 10.40 p.m., due to the burning out of some of 
the heavy mains, which were dislocated after the fall of one of 
the massive buildi The alternatin 
within five minutes of the accident, and the whole of 

the suppiy, excepting the n 
an hour f; rom the time of the e and would have been 
aperit earlier had it not been for the trouble experienced 
getting to to the disconnecting boxes (owing to the dense 
ien ich thronged all ap hes to the district). Great 
credit is due to the staff for the splendid way in which they 
acquitted themselves in the emergency. But for their hard 


district was supplied 
actually affected was on againin . 


J 
E 


! 
` 


work the current must have been off for a much longer 


period. 


Petroff or Sir Humphry Davy —Who was the fit 


to discover the electric light ? Our belief up to the present 
has been that it was Sir Humphry Davy, in 1818, but @ fuu 
changer cela, as it now appears 


that it was Vassili Petrof, : 


a Russian professor, who accomplished the deed in 1802. 
This is what we read in a note in the Russian edition of the . 


“ Cours d'Electricité," by Eric Gérard, which has been 
inserted by the translator, M. A. Chatelain, 
an historic rectification. Almost all the electrical books 
5 on the Continent tell us that Sir Humphry 
avy discovered the electrio light im 1818, and, no one 
50 hesitate in acknowledging that Russia is rather 
ow in 
took her not less than 96 years to become aware of the 
existence of the 2,400-cell b 


to atrike the electric aro before Bir Humphry Davy. 


Worcester Waterworks | Motors,— With reference to 
Messrs. Geipel & Lange's communication in our last issue, 
we have received a letter from Mr. E. E. Hoadley, dated 
14th inst., in which he says that the statement pae the 
motors were supplied by the Oerlikon Compan 
oourse, a clerical error, the motors being supplied by "Mert 
Brown, Boveri & Co. through their agents in this country. 


the services of her scientists, since it 


who calls it 


which allowed Petrof 
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Under Voltage and Overload Automatic Motor 


Starter.—We illustrate below the latest t 
and overload automatic motor starter of 
Electric Company, Bronxville, N.Y., for motors of moderate 
um, The patented double lever, which has met with much 
favour, is retained in this t 


of under voltage 


released 


the plunger of the verti 
rheostat 


is normally held closed by a magnet in the 


main circuit, so that in case the current fails the rheostat 


lever automatically moves back to the starting position. The 
switch parts are mounted upon a slate front asshown. This 
date forms the front side of a shallow cast-iron box in which 
the resistance wire is placed. The resistance coils are im- 
bedded ina mass of material which is highly insulating and 


bas a very high capacity for the absorption of heat en 

developed in starting the motor. No asbestos, enamel, einen), 
or other materials are employed in this rheostat, for which the 
Ward Leonard Company makes the strongest claims. While the 
Ward Leonard Company claims superiority for this rheostat 
on every omg it is offering it to the trade at one-half the 
price it heretofore quoted for similar apparatus. It 
explains that this is due to careful design, special tools, and 
ww economical processes of manufacture, together with the 
ig cheapness due to manufacturing in very large quan- 


_ Presentation ow e hear s on FEMME evening last an 
cresting presentation was made at 43, Burnaby Gardens, 
mm Mr. Hugh Ross MacDonald, who for the last 
20 years has been connected with the commercial of the 
Eastern enin 5 Company, Winchester House, Old Broad 
€ Mr. 2 has just retired a the 
B Service. tation representing the Eastern 
Telegraph Company, the Eastern Extension Telegraph Com- 
n a, 1 Toa h 1 razilian 
elegraph Company, Glo egraph Com 
and ve Pes associated cable companies, waited one 
MacDonald at his private residence for the purpose of pre- 
nting him with a gold watch and chain and a of 
Wereigns, as a mark of E for his long bins 
connection with them. . MacDonald was presented with 
^ gold bracelet with heart pendant attached. 


Award.—As a result of the examinations recently held at 
the Electrical 3 Testing and Training Institu- 
tion, Mr. F. M. Denton, of Hymer's College, Hull, has been 
wanded an Exhibition of the value of 40 guineas, tenable 
lor (wo years. ; 


Electric Light for the Vatican.—From January 1st 
1899, says a dal paper, the Vatican will be lighted kw 
on by ty. Preparations for the installation have 
uready been commenced. The motor power will be supplied 
by water flowing at a quick rate of speed from Lake Brac- 
“ano, which lies high up in the mountains 20 miles north 


of Rome. : è . 
oie The Pope is declared to be taking great, interest 


Ward Leonard 


The switch lever is held 
normally closed by a latch which, upon overload current, is 
solenoid magnet. The 


Wireless Telegraphy.—A daily paper says that on Wed- 
nesday the proprietors of the Dublin Daily Express and 
Evening Mail successfully carried out a series of experiments 
in wireless telegraphy. Signor Marconi himself went over 
to conduct the trial, which consisted of a description of the 
Royal Alfred Yacht Club Regatta. The wireless messages 
were sent from a steam tug, which followed the races, and 
the distance of water traversed by the telegrams varied 
from five to ten miles. Not a hitch occurred, the instru- 
ments working splendidly; and not a single message 
had to be repeated. Signor Marconi was himself the 
operator in the cabin of the tug, and the messages 
were received by his chief assistant, Mr. Kemp, at 
the land station in Kingstown. Thence they were tele- 
phoned to the offices of the Mail. The tug followed the 
competition throughout, Signor Marconi sending off at 
frequent intervals descriptions of the progress of the contest, 
dictated by a yachting expert on the bridge. These messages 
were invariably received at the Mail office a few minutes 
ine their despatch, and were published in successive 

tions. 


Personal.— Mr. John Hart informs us that he has 
^C his position as secretary and manager of Messrs. 
H. M. Salmony & Co., Limited. 


Appointment Vacant.—The Wolverhampton Lighting 
Committee want a junior assistant electrical engineer at a 
salary of £80 per annum. See our * Official Notices" this 
week for details, 


A Lectureship Vacant.—It will be seen from our 
* Official Notices” that the Council of the: Durham College 
of Science is inviting applications for a lectureship in 
electrical engineering. 


— 


Institution of Junior Engineers.— The summer meet- 
ing of the Institution of Junior Engineers, of which Mr. 
John A. F. Aspinall (L. and Y. Railway) is president, is to 
ba held at Liverpool, from August 8th to 13th. The 
president-elect is Sir William H. White, of the Admiralty. 


The Admiralty and Electrie Driving.—The Admiralty 
are stated to be considering an immense extension of elec- 
tricity for the Portsmouth dockyard, at an estimated cost of 
£250,000. It is intended to abolish the old steam boilers 
and to drive the whole of the machinery by electricity, the 
generating station being the site upon which the convict 
prison stood. 


Changes which Take Place in the Clark Cell,—The 
zinc sulphate in the Clark cell appears to undergo certain 
changes which Wilhelm Jaeger has recently been investi- 

ting (vide Annalen der Physik und Chemie (II.), 63, 354). 

t 39? the ordinary crystals of zinc sulphate, Zn SO, + 
7 H, O, change into crystals of the composition, Za SO, + 
6 H,O. There is a brokk in the solubility curve at this 
point, the solubility of the new salt being greater than that 
of the original compound. In keeping with this, the E.M.F. 
of the Clark cell shows a change at 39° on heating, and it 
is possible to ^ool the cell down to the ordi condition, 
abnormal values for the E.M.F. being thus obtained at 
ordinary temperatures. Two curves are thus obtained for 
the E.M.F. of the Clark cell. For the normal cell contain- 
ing Zn SO, + 7 H. O, 


E, = 1:400; — 000152 (t — 89) — 0°000007 ( — 39)’. 
For the abnormal cell containing Zn SO + 6 HO, 
E; = 1:400, — 000102 (£ — 39) — 0000004 (t — 39). 


After using the Clark cell, care should be taken not to raise 
the temperature above 40^, and to make certain that the 
zinc sulphate is present in its normal state. 
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Appointments.—It is stated that Mr. W. J. Horne, 
demonstrator in electrical engineering at the Heriot-Watt 
College, Edinburgh, has been appointed assistant lecturer in 
pus and engineering at the South African College of 

lence, Cape Town. 

We understand that Mr. Arthur J. Mayne (late with New 
and Mayne, Limited), has secured the appointment by the 
War Office of electrical engineer for Aldershot Camp, which 
was mentioned in our issue of June 17th. | 


The Bermondsey Order.—The House of Commons 
Committee yesterday again considered the matter of the 
Bermondsey Vestry provisional order. After hearing 
counsels’ speeches and consulting in private, the committee 
said that they had hoped that some friendly arrangement 
might have been made which would have been advantageous 
to both parties. That not having been done, they had only 
one duty to perform, which was to give their decision upon 
the question of the confirmation of the order, and they found 
that the order was confirmed. 


NEW OOMPANIES REGISTERED. 


Electric Night Advertising Company. Limited 
(58,168).—This company was registered on July 12th, with a capital 
of £3,000 in £1 shares, to acquire the business carried on by John T. 
Gent, John S. Richardson and Ernest Pilling, at 534, Suffolk Street, 
Birmingbam, and to carry on the business of illuminated advertisers 
and contractors, manufacturers of advertising appliances, electric 
light and gas engineers, &c. The subscribers (with one share esch) 
are:—Mrs. M. Gent, 12, Brighton Road, Birmingham; E. Pilling, 4, 
Prospect Road, Moseley, Birmingham, electrical engineer; W. A. 
Gent and J. T. Gent, 12, Brighton Road, Birmingham, electrical 
engineers; F. Lomax, 27—29, Freeman Btreet, Birmingham, mer- 
chant; G. F. Lomax. Alcester Road, Moseley, Birmingbam, clerk ; 
E. Richardson, 41, Waverley Road, Small Heath, manager. J. 8. 
Richardson and E. Pilling are joint managing directors. 


Electric Royalties Syndicate, Limited (58,177).— 
This company was regi on July 12th, with a capital of 
£10,000 in 9,950 ordinary shares of £1 each, and 1,000 deferred shares 
of 1s. each, to acquire, own, and work certain undescribed patente, 
inventions, and rights. The subscribers (with one share each) are:— 
J. H. Coley, 57, Rutland Road, Ilford, clerk; T. Atkinson, 3, 
Pancras Lane, E. O., clerk; J. Calvert, 4, Bishopsgate Street, E. C., 
stockjobber; J. Cartwright, 1, Vernon Terrace, Hornsey, clerk; A. 
Johnson, 109, Calabria Road, Highbury, retired; G. Sakhein, 40, 
Queen Street, E.C., merchant; J. Ward, 6, Quentin Road, Blackheath, 
mechanical engineer. The number of directors is not to be less 
than two nor more than five; the subscribers are to appoint the 
first; qualification, 50 shares; remuneration, one guinea each per 
board meeting attended. 


Crystal Electric Lamp and Rose & Bird, Limited 
(58,218).—This company was registered on July 14th, with a capital 
of £60,0CO in £1 shares (10,000 preference), to acquire the business 
carried on by French & Griffith, at Bedford and elsewhere, (which 
was formerly carried on by the Crystal Electric Lamp. Company, 
Limited), and the business carried on in London by Rose & Bird, 
Limited, to adopt an agreement with F. W. French and M. Griffith, 
and to carry on the business of electric lamp manufacturers, elec- 
tricians, electrical, gas, and mechanical engineers, suppliers of 
electricity, &c. The subscribers (with one share each) are:—H. 
Lovegrove, Dalmeny, Sutton, gentleman; A. H. Naylor, 29, Granville 
Road, Stroud Green, N., clerk; E. A. Norrington, 11, Ackroyd Road, 
Honor Oak Park, 8.E., clerk ; H. E. Norton, 3, Lynton Road, Leyton- 
stone, clerk ; F. 8. Wiggins, Lyndhurst, Langley Park, Sutton, clerk ; 
F. Fricker, 12, Marlboro’ Road, Lee, S. E., clerk; H. S. Deacon, St. 
Stephen’s Chambers, Telegraph Street, E. C., secretary. The number 
of directors is not to be less than two nor more than three; the first 
are Frederic W. French, Herbert W. Griffith, and Henry Lovegrove ; 
qualification, £250; remuneration as fixed by the company. Regis- 
tered office, St. Stephen’s Chambers, Telegraph Street, E. O. 


Wenlock Electrolytic Company, Limited (58,260).— 
This company was registered on July 18th, with a capital of £120,000 
in £1 sbares, to adopt an agreement with the Wednesfield Chemical 
Syndicate, Limited, to acquire, own, and work any patents and 
inventions connected with the qon treatment, storage, appli- 
cation, and use of electricity, and to on the business of chemical 
and manure manufacturers, distillers, dye and gas makers, metal- 
lurgists, ergineers, &c. The subscribers (with one share each) are:— 
A. Baville-Cohen, 129, Highbury New Park, N., gentleman; E T. 
Church, 48, Geneva Road, Brixton, clerk; J. M. Lick fold, 33, Bruns- 
wick Square, W.C., journalist; E. Wyatt, Lausanne Road, Hornsey, 
gentleman; H. W. Brown, 79, High Street, Beckenham, gentleman ; 
H. Spinks, 59, Church Road Homerton, N.E, clerk. The number of 
directors is not to be less than three nor more than seven; the sub- 
scribers are to appoint the first; qualification, £250; remuneration, 
£500 per annum divisible, 


OFFICIAL RETURNS OF ELEOTRIOAL 
COMPANIES. 


Eastern Extension, Australasia, and China Tele. 
graph Company, Limited (7,224).—This company's annual retum 
was filed on June 2nd, when 250,000 shares were taken up ouf of 1 
capital of £3,000,000 in £10 shares, and paid for in full. 


Western and Brazilian Telegraph Company, Limited 
(7,251).—This company's annual return was filed on June 30th. The 
capital is £1,500,000 in 66,871 shares of £15 each and 66,258 shares 
of £7 10s. each. 64,269 of the former and all the latter have been 
taken up, and the full amount has been called. £1,460,970 has been 
paid, and £565 has been received on 75 forfeited shares. 


West Coast of America Telegraph Company, Limited 
(52,114).—This company’s return was filed on May 28th, when 45,000 
shares were taken up out of a capital of £132,520 in £2 10a share, 
and considered as fully paid. 


New General Traction Company, Limited (47,321). 
—This company's annual return was filed on June lst. The capital 
is £270,000 in 24,000 ordinary and 30,000 preference shares of £5 
each. All the former are considered as paid, and the latter have had 
the full amount paid up and received on them. 


Harrow Electric Light and . Power Company. 
Limited (44,529).—This company's return was filed on June 16th 
when 3,550 shares were taken up out of a capital of £25,000 in £; 
shares, and paid for in full. 

West African Telegraph Company, Limited (21,026), 
—This company's return was on July 7th, when 23,109 share: 
were taken up out of acapital of £400,000 in £10 shares, and paid for 


in full. 

British Thomson Houston Company, Limite 
(47,982).—This company's return was filed on July 8th, when th: 
whole capital of £240,000 in £10 shares was taken up. 7,469 ax 
considered as fully paid, and the full amount has been c and paid 


on the others. 

Callender's Cable and Construction Company. 
Limited (48,915).—This company’s annual return was or 
July 4th, when the whole capital of £100,000 in £5 shares was taken 
up and paid for in full. 


OITY NOTES. 


The National Telephone Company, Limited. 


Tux directors’ report for the half-year ending June 30th, 1898, to be 
presented to the sbareholders at the twenty-second general 


meeting of the company, to be held at the Cannon Street on 


Wednesday, July 27th, 1898, at 1 o'clock p.m., reads as follows:— 
“The income accrued in res of the business of the half-yes! 
amounts to £538,366 0s. 8d. as compared with £476,953 17s. 8d. fo: 
the corresponding period of 1897, being an increase of £61,912 3s 
The working expenses for the half-year amount to £298,651 as com 
with £261,796 9s. 3d. for the correspon period of 189; 
an increase of £36,854 10s. 9d. The net result for the half 
year (after deducting the Post Office royalties amounting to £49,66- 
19s. 8d) is a profit balance of £190,550 8s. as compared wit! 
£171,978 93. for the corresponding period of 1897, being an increas 
of £18,571 19a. The rentals carried forward for unexpired terms o 
running contracts amount to £565,620 5a. 4d. as compared wit! 
£499,962 17s. 8d. at the corresponding period of 1897, or an increas 
of £65,657 7s. 8d. Out of the available balance of £167,853 18s. 4d 
shown by the net revenue account (No. 3) the board will recommen 
the payment of a dividend at the rate of 6 per cent. per annum, les 
income-tax, on the first and second preference shares, 5 per cent. pe 
annum, less income-tax, on the third preference shares, and 6 pe 
cent. per annum, free of income-tax, on the ordinary shares. Th 
board also propose to transfer £50,000 to the reserve fund, and t 
forward the balance of £4,914 7s. 4d. Capital Expenditure.— 
The sum of £315,305 11s. 3d. has been expended on capital accoun 
during the half-year in the erection of 6,581 additional exchange 
and private lines, and in the construction of underground line: 
Retiring Directors.—At the general meeting four directors retire, an 
being eligible offer themselves for re-election, viz., Mr. James Staat 
Forbes, the Rt. Hon. Sir James Fergusson, Bart., d. O. S. I., M.P 
Mr. Eli Heyworth, and Mr. Samuel Herrick Sands. Fetirin 
Auditors.—Tbe auditors, Mesers. Welton, Jones & Co., also retire an: 


are eligible for re-election.” 


The Direct United States Cable Company, Limited. 


TRE directors’ report for the six months ended June 30th, 1898, to b 
resented at the meeting to be held at Winchester House, on Tue: 
y July 26th, 1898, at 2 o'clock, p.m., says that the acoount for th 
half-year ended June 30th, 1898, together with the half-year 
accounts to December 31st last, presented at the ordinary geners 
meeting on January 25th last, show the financial result of the twenty 


- first year’s working of the company. The half-year's revenue, afte 


deducting out-payments, amounted to £52,232 12s. 1d., as compare 
with £43,892 8s. 3d. for the corresponding period of 1897, being 


un 


z= 


— — oom : 


—— — S080 2 <. . - - - 


v4 Me 1073, JOLY 23, 1898.) 


THE ELEOTRIOAL REVIEW. 


181 


14 maca of £8,340 98. 10 4. in favour of the half-year under review. 
]t may be noted, however, that a portion of this considerable increase 


nas be sttribated to onal causes. The working and other 
apens for the same , including income-tax, but exclusive of 
"TE, E to £21,685 123. 6d., leaving a 


whxe of £90,546 193. 7d. as the net profit, making with £4,090 
¢ forward. i half-year, a total of 


ividends of 3s. each per share, amounting to 
£7,319 106. Od., have been declared and paid during the financial 
var, ud a final dividend of Ss. per share is now proposed, 


, tier with a bonus of 18. per sbare, making, with the 
. me interim dividende, . for the year, being a total 


dstritation of £99,461 108. transferring £10,000 to the reserve 
bunt, the balance of £3,388 11e. 9d. on the revenue account 


E 


: ' to be carried forward. The reserve fund account hav 


1130 unten off the Ballinskellig 


leen with £8,260 18s. 8d. for cost of cable repairs, and with 
s buildings account, and after being 
cedited with interest on the investments, and sum transferred from 
zaw bunt, the balance of the reserve fund now amounts to 
(X145 2 94. The station and staff buildings at Ballinskelligs 
pleted, the cost of which, with the exception of the 


‘nyu its 3d. shown in the balance-sheet, has been charged to 


u 


sere, Porsuant to the provisions of the articles of association, two. 
d the directors, vis, Admire] of the Fleet, the Hon. Bir Henry 
Appel d. B., D. O. L, and Joha Varley, Esq., retire by rotation, 

being eligible, offer themselves for re-election. Messrs. Deloitte, 
Dever, Griffiths & Oo., and Messrs. J. and J. Sawyer & Co., the 
ulm retire pursuant to tbe articles of association, and offer them- 
em for re-election. 


— fhe Glebe Telegraph and Trust Company, Limited. 


* 


. ty the company at that date, are herewith submitted. Tae net 


wx of the company for the year, after deduction of expenses, 
wota to £196,974 8s. 10d., and makes, with the balance of £2,022 
& U. brought forward, a total of £198,997 8s. 2d. From this 
wont there has been distributed the sum of £132,372 8s. 10d. in 

dividends, AT an available balance of £66,624 19s. 4d. 
directors recommend the payment of a final dividend for the year 
1). per share on the preference shares, and of 4«. 3d. per share on 
e ordinary shares, aking: with previous distributions, a total divi- 
e for the year of 6 per Cent., less income-tax, upon the preference, 
Wi 5; per cent. net (against 44 per cent. for the g year) 
3m the ordinary shares, leaving a balance of £2,225 4s. 7d. to be 
amed forward to the next account, The directors have, during the 
Jar, continued their policy of distributing the investments of the 


tapay over a larger area. The directors deeply regret to record 
de lou of their esteemed co , the late Lord Sackville Arthur 
Al who died in January last. J. Denison Pender, Esq., and Sir 
ihat J. Leppoe Cappel, K. O. I E., have since been a ted to the 
wad. In conformity with the articles of association, one of the 
tector, vis, the Right Hon. St. John Brodrick, ., retires, and, 
xor eligible, offers himself for re-election. directors regret to 
ae ME William Griffith, B.A., one of the company’s 


sa. 


. John vein moder pr ona ee i in terms 
the ecmpany's articles of association. The auditors, Mesers. 
dits, Dever, Griffiths & Oo., and Mr. John Newton, retire, and offer 
n for re-election. 


Meetweed and District Electric Light and Power 
Syndicate. | 


. Wretismpent pages, states thas the syndicate has been formed to 


P 


re the District Council's provisional order, which has been trans- 
uma nen very fa terms. The conipany will, under the 
"tt ot Mr. F. H. Medhurst, consulting engineer, utilise the refuse 


d the for steam raising. An ement has been made 
tà the Council, by whioh the syndicate will be 1e. 3d. per ton 
Way ton of refuse burnt in the destructor. e aystem advised 


st: tiee-wire, direct current, low tension system, with 440 volts 
Waun the two outside conductors. In his report, which accom- 
lane rospectus, Mr. Medhurst estimates the capital outlay on 
refuse destructor and electricity supply scheme for the 
d for private lighting for about 
- lights, including erin mains, engines, iremos, 
, , ° gross 
, and the working ex 
office rent, and all management c 
300 per annum; to this should be added 
„ at, say, £1,000 per annum, leaving as net 
outlay 


will light the whole at 4d. per unit. 
agreement with the National Eleotrio 
A contract has been entered into with the 
and Finance Corporation to carry out the' 

sum of £25,000. i 
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Electrical Power Storage Company. 


Tus ninth general meeting of the shareholders of this com- 
pany was held on Thureday, July 14th, at the offices, 4, Great Win- 
chester Street, Mr. John Irving Courtenay, presiding. 

Mr. Davip BurrH (secretary) having read the advertisement con- 
vening the meeting, the report was taken as read. 

The CHarRBMAN, in moving the adoption of the report, said: 
Gentlemen, the balance-sheet which has been sent to you shows, 
after payment of debenture interest, a net profit for the year of 
£4,389 6s. 5d., which, together with the sum of £242 0s. 2d. carried 
forward from last year, makes a total of £4,631 6s. 7d., out of which 
the directors recommend a similar dividend to that of last year, viz, 
5 per cent., carrying forward £356 10s. 7d. During the year build- 
ings have been erected on part of the new premises mentioned at our 
last meeting, at a cost of £2,028 8s. 9d. New plant has been pro- 
vided for this and other pron of the works, at a total expense of 
£1,910 Os. 11d., and we have maintained existing buildings, plant, 
and tools, at a cost of £2,610 12s. 1d., so as to keep the whole of these 
in thoroughly good order. Notwithstanding the severe competition 
which now exists, I am pleased to tell you that there has been a very 
considerable increase in the amount of business transacted over 
that of any previous year, and the increased space at our works 
has enab us to cope with the demand. Amongst the larger 
contracts we may mention extensions for Birkenhead and Liver- 
pool Corporations, new works for the Leith, Gloucester and 
Colchester Corporations, and Morecambe Urban District Council. 
Since our last meeting we have received the Royal warrant of 
appointment as storage battery makers to Her Majesty the Queen. 
As you are doubtless aware, the obtaining of these warrants is a 
matter of considerable difficulty, and the E. P. S. Company is the fi est 
and only firm to which a Royal warrant has been granted for any: 
electricappliance. Owing to the demand by engineers for a battery 
having an exceedingly high rate of discharge for traction and oentral 
station purposes, we have added a new type to our manufactures, 
consisting of specially heavy plates, so constructed and arranged as 
to be capable of being completely discharged in one hour. These 
cells, while combining the latest improvements of the E. P. S. plates, 
are designed on the type well known on the Continent, where it 
enters largely into the eqaipment of the principal electric light and 
power stations. While referring to this matter, I may mention that 
one in particular of our competitors is stated to be the only company 
that has had any experience in these heavy traction batteries. These 
etatements probably arise from the fact that in this country there 
have been up to the last year or so but few electric power stations 
devoted wholly or even largely to tramway purposes, and conse- 
quently there has been no demand for this type of cell. But it is a 
fact that the methods of construction adopted by the largest accu- 
mulator manufacturers on the Oontinent were originally the outcome 
of the experience of this company and its immediate predecessors, 
and some of the foreign engineers came to our works at Millwall by 
agreement. Numbers of these batteries were manufactured under 
license from this company, and royalty on them was paid to us. We 
have already received large orders for this type, including one from 
the Liverpool Oorporation for its tramway plant, and from the 
Metropolitan Electric Supply Company for one of their lighting 
stations. The chief development in traction during the past ye.r 
has been the starting of a service of cabs by the London Electri al 
Cab Company, which cabs ply for hire in the streets, and carry 
passengers at the usual fares of horse vehicles. The whole of these 
are equipped with our Faure-King cells, and each cab carries a 
battery capable of taking it a distance of 50 miles without re- 
charging. We have been unable to find any other storage battery 
at present manufactured commercially in this country or abroad 
from which a run of more than 30 miles can be obtained from 
the same weight and dimensions of battery as ours. The service, 
which was started in August of last year, has been continued succees- 
fully ever since, and we have at P in hand for this company 
large orders for extensions. The Compagnie Generale des Voitures 
in Paris and its allied company have ordered several sets of these 
Faure-King batteries for their electrical cabs, and they are at present 
running some four or five experimental vehicles with them, and with 
great success. With regard to improvements in secondary batteries 
and patents therefor, it has been the aim of the directors to ensure 
that this company shall always retain ite premier position in the 
storage ba industry, and with this object every invention which 
is brought to ite notice is fally investigated, and where samples can 
be e or obtained, they are carefully tested in the company’s 
laboratory, and no trouble or expense is spared in order to thoroughly 
investigate the merits of each particular case. Whenever there ie. 
reason to believe that the company’s manufactures would be improved 
by the adoption and use of an invention, it is our policy, wherever 
possible, to make such arrangements as to ensure the company obtain- 
ing the sole right for its use. In the early part of the present year, 
owing to failing health, Mr. Frank King was compelled to tender his 
resignation as manager of the company. I need hardly say the 
directors accepted this with great regret. In electing him to a seat 
on the board we have been able also to provide for his advice being 
obtainable on all poiats connected with the business of the company. 
It is a matter of considerable satisfaction to your directors that, not- 
withstanding the increase in price of raw materials, especially of our 
staple article of consumption, lead, they are able to recommend the 
same dividend as paid for the last six years, and for this they are 
indebted to the ateadily increased output of the works and ccnstant 
attention of the staff to economy in production. I now move the 
following resolution :—“ That the directors’ report and balance-sheet 
to May 31st, 1898, be and are hereby approved and adopted, and that 
a dividend of 5 per cent. on the paid-up capital be declared payable 
forth with." 

Sir James PENDER seconded the resolution, which was adopted 
unanimously. 
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The election of Mr. King as a director having been confirmed, Sir 
James Pender, retiring director, was re-elected, and the proceedings 
terminated with a vote of thanks to the chairman for presiding. 


ee 


Consolidated Telephone and Construction Company, 
Limited. 


Tus meeting of this company was held yesterday at Winchester 
House. The directors’ report and accounts, which we shall print next 
week, were unanimously adopted. Orders have been very scarce 
indeed, and the report asked the shareholders to consider what should 
be done in regard to the future of the company. Mr. FitsGerald 
presided, and addressed the meeting on the position of the company. 
After the report bad been adopted it was arranged to calla meeting 
to be held in a month's time, to consider what steps shall be taken. 
The board will then come forward with & proposal From the com- 
ments of several shareholders yesterday, there seemed to be a desire 
to continue the business in the hope of better times. We shall report 
the meeting fuller next week. 


Eastern Telegraph Company. 


Tum report of the directors of the Eastern Telegraph Company, 
Limited, for the half-year ended March 31st last, presented 
to the ordinary general meeting held in London yesterday 
states that the revenue for the period amounted to £472,734, from 
which is deducted £118,402 for the ordinary expenses, and £35,979 
for expenditure relating to repairs and renewals of cables, &c , during 
the half-year. After providing for £2,306 for depreciation of spare 
cables, and 46,887 for iocome-tax, there remains a balance of 
£309,160, to which ie added £41,904 brought from the preceding 
half-year, makirg a total available balance of £351,064. Prom this 
balance there Las been paid— Interest on debentures and debenture 
stock £29,856, dividend on preference sh: 20 £20,296, an interim 
dividend of 23. 6d. per share on the ordinar, shares £50,000, bonus 
to staff £27,344, absorbing together £127,496, leaving a balance of 
£223 568, out «f which the directors have placed £10,000 to the 
reserve fund for maintenance ships, £10,000 to the fire insurance 
fund, £10,000 to the land and  bnildings depreciation fund, 
and £62,000 to the general reserve fund. The directors now 
recommend the declaration of a final dividend for the year 
ended March S3ist last of 2s. 6d. per share and a bonus of 4s. 
I share, amounting altogether to £130,000, both payable on 21st inst., 
e of income-tax, and making, with the three previous payments on 
acco nt, a total distribution of 14s. per share, or 7 cent. for the 
yeat on the ordi shares. A balance of £3,568 is proposed to be 
: carried forward. revenue includes £35,863, dividends fer the 
half-year upon the company's investments in other telegraphf com- 
panies. The Royal Assent has now been given to the Eastern 
Telegraph Company’s Act, 1898, promoted by the company in Parlia- 
ment for the conversion of the 6 per cent. preference shares into 34 
per cent. preference stock, and for otber purposes. The new certificates 
are ready for delivery, and those shareholders who have -not already 
exchanged their share certificates for the new stock certificates should 
do so at as early a date as possible. The Stock Exchange has granted 
an official quotation for the new preference stock. The directors 
consider that it is now expedient to convert the ordinary shares 
into stock, and in accordance with Article 28 of the articles of asso- 
ciation, the shareholders will be asked to sanction such conversion at 
an extraordinary meeting to be held immediately after the general 
. In order to provide the capital required for additional 

cables from Portheurnow to Gibraltar and from Gibraltar to Malta, 
and for other pu „the directors have decided to issue a further 
amount of £500, a eet Coe vee ence ee In view of the 
for additional office accommodation, incidental to the oon- 


The ordinary general half-yearly meeting of this company was 


held yesterday at W House, the Marquis of 
in the chair. | | 
After referring to the deaths of Mr. Stronge and Lord Sackville, 


VVV The g 
amounted to £473, 


messages and more words were being sent they hoped in course of time 
to recoup themselves for those losses. The ordinary for the 


half-year amounted to £118,402, an increase of £8,293, principally 
be seen fro 7 


Aven that qe aiia tat fall? engage affect 
accou ' ships een y enga ing repairs. 
Cost of this year had been abnormally high; the ships had 
been employed by other telegraph companies. Royal assent had 
been given to the Bill; which would enable them to convert the pre- 
ference shares into stock. It had been decided to lay an additional 
cable bstween Porthcnrnow aud Gibraltar, and between Gibraltar 
and Malta, and between this latter place and Alexandria. After 
further remarks the chairman moved the adoption of the report, 
— a 
aordi meeting then carricd into effect propoeals for 
ccnverting shares into stock. t 


The Braziliaa 


- of the Brasilian Oompan 


. Monte Video Telephone Company. 
Aw extraordinary general meeting of this company was held x 
Winchester House yesterday, to confirm a eee 
meeting held on the 6th inst., to give powers to reduce and sub-divid. 
the capital of the company. (The terms of re-arrangement of capita! 
were published in the ErmcrBicAL Revisw of July 8th, 1898.) On 
the proposal of the Cuainman (Mr. Herbert Ward), seconded by Mr 
JONES, the resolution was confirmed. Separate meetings were then 
held of the preferred and ordinary shareholders, when agreement: 
made between the holders of the various stock and the company to 
instituting the changes in the capital were submitted and approved. 


The Electric Construction Company. 


Tue fifth annual meeting of the shareholders of this company wu 
held yesterday at Winchester House, Old Broad Street. 

Sir Dann Cooper, Batt., who presided, moved the adoption oi 
the report, aud stated that, although the volume of the company! 
business during the year had increased, the profits not 
increased in the same proportion. Still they had earned sufficien! 
to pay the full preference dividend and one of 6. cent. or 
the shares, in addition to adding som to th 
reserve fun The company's position was ung improvin, 
yeat by year, and he entertained the hope that director: 
would be able to report a further improvement at the next annos 
meeting. 

Sir Hur C. Marce seconded the motion, and the report wa 
adopted. : 


Submarine Telegraph Company 
Limited, and the Western and Brazilian Telc 
graph Company. | 


Tum directors! report to the extraordinary general meeting of th 
Brasilian Submarine Telegraph Company to be held at Wincheste 
House on Wednesday, July 27th, at 12 noon, reads as follows :— 
The directors are glad to be able to announce to the shareholder 
that the negotiations for closer working between this company an 
the Western and Brazilian Telegraph Company, Limited, referred t 
in the recent half-yearly report, have been now brought to a sati: 
factory conclusion, and have resulted in agreements between the tw 
companies, dated July 14th, 1898, the approval of which by th 
shareholders is invited at the ex meeting convene: 


general 
for Wednesday, July 27th inst, at noon, a notice for which accom 


this circular. Prints of these agreements can be seen at th 
company’s offices. These two companies having been formed vnde 
the same auspices, and being bound together by joint purse agre 
ments, it has long appeared to the board that a closer union wou! 
greatly promote their common intereste, and tend to increase 
prosperity and increased stability if eatisfactory terms could b 
After long and careful negotiation, the directors hav 

been able to agree terms with the Western and Brazilian Telegrap 
Oompany, which they can recommend with confidence, and which the 


believe will meet with the hearty approval of the shareholders. T 


attain as far as possible complete unity of interest and cf manag: 
ment, it is provided by the agreements to be tubmitted to tb 
approaching meeting, that, immediately upon the approval of tt 
agreements by the shareholders of this company, the London Platin 
Brazilian Company, Limited, and the Western and Brasilia 
Telegraph Company, Limited, every shareholder of the Western an 
Brazilian Telegraph Company, Limited, and the Platino Compan 
may exchange bis shares for fully paid shares in the Bresilian Bu 
marine Company upon the following basis, via:: 


Shares in the Western Company to | | Shares in the Brazilian Company, 


be transferred to the Brazilian 


. Company. fully paid, to be given in exchange 
6 ordinary shares, £15 each 5 ordinary shares, £10 each. 
6 ted shares, and 5 
6 F . | 5 ordinary shares, £10 each. 
e 
18 preferred £7 10a. each | 10 shares, £10 each. 


18 deferred shares, £7 10a. each | ordinary shares, £10 each. 


pany, Limited. 


. Shares in the London Platino-Brazilian 
Com 


2 ordinary shares, £10 each ...| 1 ordinary share, £10 each. 


All amounts wbich, according to tbe above: rates of exchange, wou 
involve fractions of shares, will be arranged for by thia company. 
cash on the basis of the market value for the time of the shal 
y. To secure unity of management, it 
arranged that directors from this company shall join the- boards. 
the Western and Brazilian Telegraph Company and of the Piati 
Company, and tbat directors of the Western and Brasilian Telegraj 
Com shall join the board of this company, and that the unis 
boa shell continuo in office for five years. e modifications 
the articles of association will be irequired to enable these arrang 
mente to be carried out, resolutions for effecting which will be m= 
mitted to the meeting as shown in the accompanying notice. T 


| 
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ahi July 14th, 1898, and made 

Company, Limited, of the first part, thé Lindon 
ph Com à 1 of the second 

Pp 


Limited, of 
and the 
considering 
below. If the 
by pp te majority, it will be 
as a special resolution to a second extra- 

meting, which will be subsequently convened. Copies of 
referred to may be seen at the offices of the 


"pent for the Es of givin 
i g effect agreement 
J Diar pest and made bataia this company of the first 


Saget iy an eaten EK Eier 
an to 
a this company in for shares in the said two other com- 


ed. è 
of the com be altered in 
renter following :— end 
* (1) There shall be inserted after Article 80 the following Article, 


N i4.—The board may at an time in the 1898 appoint 
mh number of the directors of the Western and Brasilian 


person or by proxy," and there shall 
A Artiole the ollowing clause, namely :— | 
A director may attend and vote in or by proxy at any 
of the board, but the proxy must himself be a di , and 
under the hand of the appointor, in such 
board may require.” i 

shall be inserted after Article 90, the following Article, 


An agreement (called in these “The 
agreement of 1898") dated July 14th, 1898, and 

Western and Company, 
Telegraph 
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three companies upon the terms therein mentioned) shall 

is hereby sanctioned and confirmed; and accor- 

G l e board shall in the management of the business and affairs 

sach a manner as, in theit opinion, may be 

My or expedient for the purpose of giving effect to the joint 
There 


s 
E 
E 
f 


be dealt with in such 
may be expedient for the 
working agreement of 1898.' " 
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10, and (notwith- 


d te ents Rene eontzazy contained in these presents), hone 
under is company, 

a this article, shall be lable to retire by rotation 

termed of ing Are yest from the date when the joint working 

Nori therein have become absolute in with the 


: (2) There shall be added on to the end of Article 29, the following 
clause, namely :— 

“ All remuneration under this article shall be dealt with in such 
manner as may be e for the purpose of giving effect to the 


joint working ent of 1898.” 

o) maere be inserted after Article 42 the following Article, 
namely :— — 

“42a, An ment (called in these presents the ‘Joint Working 


agree 
Agreement of 1898") dated July 14th, 1898, and made between this 
company of the first part, the London Platino-Brasilian Telegraph 
Company, Limited, of the second and the Brazilian Sabmarine 
h Company, Limited, of the third part (being an agreement 


` Telegra : 
for the joint working of the undertakings of the said three com 


es upon the terms therein mentioned), shall be, and the same is 
ereby sanctioned and confirmed, and (notwithstanding anything to 
the contrary in these presente contained) the board shall from time 
to time do all such acts and things as may be necessary or expedient 
for the purpose of enabling the und ing of this company to be 
worked in accordance with the Joint Working Agreement cf 1893 or 
for the purpose of otherwise giving effect to such agreement." 


Crompton & Co., Limited. 


Mz. J. TROTTER presided over the annual meeting of the shareholders 
of the above company, held y at the Cannon Street Hotel, 
and in moving 5 of the report, said that not withstandin 
the strike at the works at Ohelmsford and the removal, they had 
made a profit equal to 5 per cent. on the present tal. There wasa 
growing activity in electrical matters, and he no hesitation in 
saying that Oromptons would obtain 1 share of the orders which 
would be given. y they had with the loans from bankers 
in a satisfactory manner, they would consider about declariag a divi- 
dend, and at the present time they were considering the sale of the 
Chelmsford Electric Lighting Company to pay off the loans. 
Mr. Crompron seconded the motion, which was carried. 


City and South London Railway Company. 


Tux report of the directora, with statement of accounts for the half- 
year ending June 30th, 1898, to be submitted to the sapi feri 
of the company, to be held a£ the offices of 
the company, 46, King William Street, in the Oity of London, on 
Tuesday, July 26th, 1898, at 12 o'clock noon, states that the receipts 
from all sources for the past half-year have amounted to £27,552 103., 
and the cost of working has been £15,614 6s. 5d , leaving a profit of 
£11,938 3s. 7d. Inclusive of the balance brought forward from 
December 1st last, the net revenue account shows an 
of £13,506 4«. 9d. After making provision for the de 
in a remains available for dividend of £10,498 2s. 8d. 
Ont of this sum your directors recommend that the fall dividend of 
5 per cent. per annum be paid on the preference shares, and that a 
dividend at the rate of 2} cent. per annum be paid upon the 
consolidated ordinary stock, leaving a balance of £1,0° 93. 31, to be 
carried forward to the next account. The following fable shows 
the number of passengers, exclusive of season ticket-holders, casried 
since the opening of the railway in each half-year :— ; . . 


E Number of 
passengers (exclu- 
sive of season 
ticket holders). 


(including 


Half- year ended 
season tickets). 


iaia £ & d. 
December 31st, 1890 (11 days)... 165,000 1568 3 9 
June 30th, 1891 ie’ sae 2,412,343 19,403 6 9 
December 31st, 1891 2,749,055 19,798 16 6 
June 30th, 1892 -— 2,813,169 20,31 4 2 
December 31st, 1892. 3.117.602 22,002 17. 5 
June 30th, 1893 TR 3,146,856 22,458 6:9 
December 31st, 1893 3,093,351 22,067. 14 10 
June 30th, 1894 3,383,154 23,564 10. 6 
December 31st, 1894 3,275,649 23,540 12 4 
June 30th, 1895 ‘a i 3,113,159 23.711 5 8 
December 31st, 1895  ... sss 3,172,438 23,780 3 7 
June 30th, 1896 iss jus 3,192,672 24,021 18 0 
December 31st, 1896 9,968,480 25456 6 9 
June 30th, 1 9,437,810 26403 3 6 
December 31st, 1897 3,337,861 25,472 12 10 
June 90th, 1898... 3,478,977 26,356 16 4 
Total aince the opening of the line 47, 287, 09 £350,597 14 8 


Although the receipts from traffic show no increase over 
the r — ear, it is very satisfactory that they 
in spite of the fine mild weather that prevailed 


have been main 
. during the first n of the half-year, and that list year the receipts 
‘for the month of June were abnormally swollen by the heavy c 


Moorgate 
uous, and the tunnelling is rapid] Approsobing 
completion. The work of upholding St. Mary Woo burch has 
been successfully carried out, and the large shaft for the lifts at this 
station is now sunk. At Moorgate Street both station 
tunnels are completed, while at Lombard Street and Denman 
Street the construction of these tannels is proceeding rapidly. 


——— 
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A contract on favourable terms has been entered into for 
the construetion of the extension to Clapham Common. The 
Bites for the stations having been acquired, the work has been com- 
menoed, and should be completed by the end of August, 1899. The 
property sdjoining the depót at Stockwell, referred to in the last 
report, has been purchased, and preparations are being made for the 
erection of the new engine and boiler house for the reception of the 
additional plant required for the working of the extension to Moor- 
gate Street and Ciapham Common, and the requisite engines and 
boilera have been ordered. Of the new locomotives required three 
are under contract, and several others are being constructed in the 
company's own works. Thirty additional carriages have also been 
ordered. The Bill promoted in the present session has received the 
Royal Assent. Its provisions, as explained at the special meeting in 
February last, were but slightly varied in its passage through Parlia- 
ment. The City and Brixton Bill has also received the Royal Assent. 
At the conclusion of the ordinary business the meeting will be made 
special, in order to sanction the creation and issue of the additional 
capital authorised by the Act of the present session, and the exercise 
of the borrowing powers conferred under the same Act. The 22,500 
ordinary shares offered to the proprietors in February last were all 
subscribed for and allotted. The 5 per cent. terminable debenture 
bonds have now all been paid off. ' 


The Telegraph Manufacturing Company, Limited. 


Ix another part of this issue will be found the prospectus of this 
well-known company, the list of applications closing on Wednesday 
next, July 27th. The registered share capital is £200,000, in 20,000 
5 per cent. £5 preference shares, and 20,000 £5 ordinary. The 
Telegraph Manufacturing Company, Limited, incorporated in 1880, 
is the vendor, and that company and its nominees take 6,600 pre- 
ferencs and 6,600 ordinary shares in part payment of the purchase 
money. The balance of both classes of shares are now offered to the 
public. The business to be purchased is well established, and seems 
to be in & very prosperous condition. Increased business has ren- 
dered additional capital necessary, and this will be provided by the 
present issue. The prospectus gives particulars of the valuation of 
the land, buildings, plant, machinery, &c, which is put down by 
Messrs. Fuller, Horsey, Sons & Cassell at £70,390. These figures are 
exolusive of goodwill, patents, and other items, as shown. The 
vendor will receive £160,000 for the business and everything com- 
plete as a going concern, £100,000 being Pu in cash, and the 
balance in £33,000 worth of preference and £33,000 of ordinary 
shares. Three of the directors of the old company will be 
retained on the board of the new company, and among the various 
agreements mentioned is one under which the company retains the 
services of Dr. John Hopkinson as a director and consulting engineer 
for four years. We observe that in consideration of his consentiag 
to act in such capacity, Dr. Hopkinson will receive in addition to his 
ordinary remuneration 250 preference and 250 ordinary shares. 
These will be paid by the vendor company from their purchase 
money. The accountants’ certificate shows that the average profits 
for the past three years were £16,483. For the last of the three 
years it was over £20,000. This is sufficient to provide for deprecia- 
tion, directors’ fees, preference interest, and to leave an ample 
margin for a substantial dividend on the ordinary capital. e 
Pe be surprised if the issue is not taken up very readily by the 
public, 


Telegraph Construction and Maintenance Company. 


Tun half-yearly general meeting of this company was held on Tues- 
day, Sir R. G. W. Herbert presiding. 

The CHArRMAN said that no accounts or resolutions were submitted, 
but, according to the usual custom, he would announce the interim 
dividend of 5 per cent. provided by the articles of association. The 
condition of the property, and of the work proceeding at both the 
factories, was satisfactory. Both the gutta- works and the 
cable factory were actively employed, and although the price of 
materials been rising, and it was increasingly difficult every year 
to earn large profits, it was a matter for congratulation that their 
works should be fully employed. One intere event which had 
occurred since they last met was the launching of their cable ship, 
the Angiia, which was the finest cable ship afloat, and was so con- 
structed as to be able to be used for commercial purposes, and thus 
earn money when not being used on cable work. 


Dublin United Tramways Company. 


THE report of the directors for the balf- year ended June 30th states 
that the receipts amount to £23,365 13s., derived from the profits of 
the Dublin United Tramways Company and the Dablin Southern 
District Tramway Company, making, with the balance brought from 
last half-year, £24,288 11s. 6d. at credit of net revenue account. 
Dedacting mortgages, debenture interest, and directors’ fees, a sum 
of £22,409 2s. 4d. will remain available for division. Out of this sum the 
directors have declared a dividend at the rate of 6 per cent. per annum 
on the preference shares, and at the rate of 4 per cent. per annum on 
the ordinary shares, leaving a balance of £400 5s. 2d. Considerable 
progress has been made during the half-year with the conversion of 
the Dublin United Tramways into an electrical system, involving 
capital expenditure so far exceeding £100,000, of which very little is 


as yet reproductive. The working expenses hórwe-power weis 
71°76 per cent. of the gross receipts, br cleelde posue 1100 ce | 
cent. 


The City of London Electric Lighting Company. 
Limited.—Return of gross revenue from supply of only 

during quarter ended June 30th, 1898 :—Gross revenue from public 
lighting, quarter ended June 30th, 1898, £3,176 : oorrespondi 

quarter last year, £3,155. Gross revenue from private lighting, &c., 
less allowances to customers, quarter ended June 30th, £ : 
corresponding quarter last year, £23,001; total, quarter ended June 
30th, £28,126; total, corresponding quarter last year, £36,156 ; 
increase, £1,970. (In making a comparison, it must be remembered 
that since the commencement of 1898 the reduced charges of 7d. per 
unit, with a sliding scale reduction down to 4d. per unit for lighting, 
and 4d. and 3d. per unit for motive power, have been in force.) 
Equivalent. of 8-O.P. lamps connected on June 29th, 1898, 321,700; 
increase during quarter, 11,040. Equivalent of 8-0.P. lamps con 
nected on June 30th, 1897, 270,898; increase during corre- 
sponding quarter last year, 9,962. 


The Edison and Swan United Electric Light Com- 
pany, Limited.—After considering the accounts for the year ending 
June 30th, 1898, the directors have determined to recommend the 

yment of a dividend in respect of the six months endiog June 
Bou. 1898, at the rate of 7 per cent. per annum, on the “A” share 
capital of the company as now paid up, carrying forward about 
£11,500, as against £8,493 74. 6d. in the previous year. The above 
distribution, together with the interim dividend at the rate of 5 per 
cent. per annum, already paid in February in respect of the first half- 
year, will be equal to a dividend of 6 per cent. for the entire year. 
The dividend warrante will be posted on August 12th, 1898, upon the 
register as it stood on 19th inst. 


Anglo-American Telegraph Company, Limitei— 
Tbe directors of the Anglo-American Telegraph Company, Limited, 
have resolved, after placing the sum of £6,000 to the credit. of the 
renewal fund, to declare an interim dividend for the quarter ending 
June 30th, 1898, of 15s. per cent. on the ordinary stock, and £1 10s. 
per cent. on the preferred stock, less inoome-tax, payable on August 
dnd to the stockholders registered on the books of the company on 
July 11th, 1898. After paying the foregoing dividends there will be 
a balance of about £17,580 to be carried forward to the nex 
account. 


Bright's Light and Power, Limited.—The ID ioe igre | 
of this company is before the public, and the list close on 
Monday. The present issue is of £50,000 ñ per cent, debentures, 
£50,000 preference, and £66,667 ordinary. The company will take 
over the Santiago del Estero electric light works as & | concern, 
the Salta electrio light works, and power and grinding mills, also 
other concessions of a similar nature. 


1 


Stock Exchange Notices.—The Committee has been 
asked to allow the following to be quoted in the official list: —Cit7 
of London Electric Lighting Company, Limited—10,000 ordinary . 
shares of £10 each, fully paid, Nos. 90,001 to 100,000, in lieu of the 


provisional certificates now quoted. 


County of London and Brush Provincial Electric - 
Lighting Company,—The directors have declared an interim divi- 
on the preference shares for the half-year ended June 30th at - 

the rate of 6 per cent. per annum, less income-tax. | 


Globe Telegraph and Trust.—The directors recommend 
a final dividend of 4s. 3d. per share, making a total of 51 per cent. 
for the year ending July 18th, and carrying over £2,000. 


TRAFFIC RECEIPTS. 


vt ` a " 


The Bristol Tramways and Carriage Limited.—The receipts for the 
week ending July 16th, 1898, were Ia. 14.; 3 period 
1897, £2,804 Sa. 9d.; increase, £321 12. 4d. i f | Stes 


The City and South London Railway Coinpany.—Thé receipts for the week ent 
. ing July 17th, 1898, were HAP week July 18d 1877. 28H; 
increase, £83; total receipie lor half-year, £92,828 ; corresponding 
period, 1897, £2,777; increase, £51. : 
The Dover Co tion Electric Tramways.—The receipts for the wek 
ending uy ih; 1808, were £226 08. 7d.; total receipts to July 16th, 1586, 
8, 


The Dublin Southern District (Electric) Tramways Company, —The receipts for 
the week ending July 15th, 1898, were £1,077 48. Sd.; ding 
week last year, £918 16s. Us ; ooann, ee Ad.; passan erii 
153,625; oorresponding wee year 50; aggregate date, £1, 
n 64 cents to date last year, 31,735 198, 9d.; increase to date, 
£261 1s. 6d. ; 


eage open, 8 miles. 

The W Overhead Railway Com 
July I7th, 1898, amounted to £1 
£1,506 ; increase, £185. 


The Western and Brazilian Telegraph Company, Limited.—The receipts for 
the week ending July 15th, 1898, after deducting 17 per cent. of the l 
gross receipts payable to the London Platino-Brasilian Telegraph Com- 
pany, Limited, were £2,561. 


.—The receipts for the week ending 
691; corresponding week last year, 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


k | | Business done 
or | Divídends for 


uni | NAME n Mee BUB 
i" | Shar: | the last three years. quota 13th. T 20th. | July à 90th, 
| 1895. | 1:99. | 1697, Th | Highest, Lowest. 
1 40 African Direct Telegraph, 4 95 Debs. nh - * 100 4 | os 99 —103 | 99 —103 101 
B Amazon Telegraph, shares a inis —-—— LN 6— 7 B p. 
m Do. do. 5 95 Debs. Red. . s ae pet: WOE eee . 92 — 95 | 92 — 95 
(28,060! Anglo-American e € OTT Btock£2 9s£2 188| 3 64 — 67 64 — 67 150 is 
1t 0201 Do. do. 6% Pref. — ..  .. . |Btock£4 18s£9 68! 6 9) 116 —117 116 —117 117 | 116 
TY Do. do. Deferred.. war weak. c Ah MONEY eae T .. | 164— 162 153— 16 | 16& 158 
Wo Brazilian Submarine Telegra „ 104 7 7. 7 7 1 16 151— 16] 16% 
Do. do. 5 a Debs. 2nd series, 1 1906 vas | R00. |. 0 en *. 111 —115 111 —115 
6% Chili Telephone, Nos. 10 40000 n «nl: eye 4 $ 34 21— 3} 
00,08 Commercial Cable PER $100 8 8 Y 180 —190 180 —190 


gsr! Do. do. Sterling 500 year 4 y 4 Deb. Stock Red. Stock 


‘ss 104 —106 104 —106 105 | 104 
DURO Consolidated Telephone Construction and RM me 1j | 
8 


2 e] ke | 4— å 125 Es 
100 Cuba Telegraph ... i 8 7 — 8 75 7 
6,000 | Do. 1209 M, LL bie a aks © abs 10 10 10 10 144— 154 15 — 16 " 4 
130. Direct Spanish . ; 5 4 4 4 4 — 5 4— 5 
60. Do. do. ^ Cum. Pref. s] Oe Sl *I10-—11.110—11 
8,0000 Do. do. 4 Debs., Nos. 160 6,000 — 50 43 4) 4495 102 —105% |102—105% 
MNN Direct United States Cable... | 20 |24% |2% | . 10f— 112 11 — 1i} | 1H | 11 
19,00 Direct West India Cable, 44 Y Reg. Deb. eee Gu OD aes —— .. 100 —103 100—103 LS "T 
000 Eastern Telegraph, Nos. 1 to 400,000 „ — W b QU DEN] M 7T % | 174— 17% | 174— 173 172 1735 
70,000 Do. 6 % Cum. Pref. 10 | 6 V5 8 Fos. sss 55 a d T n 
8,900. Do, 5 % Debs., repayable August, 1899... 100 5 y 5 5 % 101 —104 101 —104 an 
182,615l Do. 4 % Mort. Deb. Stock Red.. Stock 4 4 ^ 4 % 128 —127 123 —127 BEI uu 
8,000. hein see Australasia, x China Telegraph ... | 10 | 7 7 7 r4 171— 18 171— 17ixd| 174 | 173 
. 5 us. Gov. Sub.) Deb., 1900, red. ann. k | à 
35,2001: dee. v 1— .049, 3, 076— 4,326 100 6 5 5 95, 98 —102 | 98 —102 
100, 5000 Do. do. Bearer, 1 /050—8,975, 4,327—6,400 | 100 5 % | 5 à 5 $ 99 —102 99 —102 ièi 
39000! any 4 % Deb. Stoc ... Stock 4 95 | 4 4 124 —128 124 —128 1244 
astern and South A ienn Telegraph, 5% Mort. Deb., y S - is 
5100 - 1900 red. ann. drgs., Reg. Nos. 1 to 2,343 } 10 5 % 5 7 "T uo 108 98. 108 
46,5001 Do. do. do. to bearer, 2,344 to 5,500 | 100 | 8 9, | 5 . | 99 —102 99 —102 | 
san Do. 4 95 Mort. Debs., Nos. 1 to 3,000, red. 1909 | 100 4 $ 4 % .. |102—105 102 —105 | 
200,0001 Do. 4% Reg. Mt. Debs. ene Sub. )1- 1—8,000 25 4 4 .. 104 —107% 104 —107% | ... P 
18,227 Globe 5 and Trust | 1042 44 H 114— 12 114— 12 12 11H 
1 0 do. 6 % Pref. a> wel “ee Te 6 6 1Gi—17  |16)— 17 17 | 168 
Gres! — Telegraph, of n sac 10 HO 10 10 29 — 30 29 — 80 29) | 29d 
160,000) Do. do. do. do. Debs. ... 100 5 5 6 95 |101 —104 |102 —106 d da 
9.00. Halifax & Bermuda Cable, 44% 1st. Mt. Dbs. 4 5 1-1, 200, rd. 100 | ... " .. | 99 —103 99 —103 
17,000 | Indo-European Telegraph - 25 10 10 10 50 — 53 50 — 53 53 
100,000) London Platino-Brazilian Telegraph, 6 % Debs. .. ea | 100 6 6 % | 6 108 —111 108 —111 
8% Montevideo Telephone, 6 95 Pref., Nos. 1 to 28,000... 5 4 4 4 91— 92 | 23— 23 
84,597 | National Telephone, 1 to 484,597 i 551 54 6 54— 51 58— 54 5H 58 
15,000 Do. z Cum. Ist Pref. ..  .. «| 10 6 6 6 15 — 17 ie AP | dà 
15,000 Do. Cum. 2nd Pref. ... 10 6 6 6 15—17 |15—17 | .. 
Do. 5 Non-cum. 3rd Pref., 1 to 250,000 | 5 5 5 5 5 58 — 58 5 58 
Mast Do. 34 €, Deb. Stock Red. Stock 34% | 34% | 34% | 100—105 | 100—105 | .. 
17,54 Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1|6 5 5 é— 3 £ | 
10,000! Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 1 4 104 —107 104 —107 | 
11,899 Reuters ss ee E 5 5 8B— 9.| 8— 9 st 
4,381 | Submarine Cables Trast 3. ws cess . [Corts] us. | oe . 186 —141 136 —141 
ecd United ne Plate Telephone i m LN 5 4 595|69?5| 44— 5 44— 4jxd 44 
146,733 Do. do. 56% Debs. ..  ..  .. Stock 5 na *. 103 —106 103 —106 
wA West African Telegraph, ki % ce nr ol 4914 nil | nil | 841— 3 . 
213,404 Do. do. 5 % Debs. . 100 5 5%|5%| 99 —102 | 99 —102 101 y 
os | West Coast of America, Nos. 1—30,000 and 53,001—53,008 | 24 | ... » " }— à i 
10,000 Do. do. 4% Debs., 1—1, 500 gua. by Braz. Sub. Tel. | 100 | ... | .. 108 —106 . 103 —106 
64,269 Western and Brazilian Telegraph  ... „ 18518 2 82%, | 1143— 12 | 124— 18 122 | 11 
11 Do. do. do. 5 P Pref. Ordo. 71 5 5 7 5 . AA 7 
83,129 Do. do. do. Def. Ord. 74 1 ni i 44— a | 4 — 
Wal Do do do. 4 % Deb. Stock Red. Stock. ... 108 4-106 103 —106 
821 | West India and Panama Tegi FXE AN 1 i — 1 
563 | Do. do. do. Cum. 1st Pref. 10 | 6 6 6 7 8 | 8— 8& 83 8 
Ad Do. do. do. ó Cum. 2nd Pref. ... | 10 6 / 6 6 8— 7 . 
1 — do. do. 5% Debs., Nos. 1 to 1,800 100 5 5% 5 95 104 —107 104 —107 2901 Wu" 
M Westom Union of U.S. Telegraph : 1st Mort. Bonds $1000 7 Y 7 105 —110 105 —110 E 
do. Ster. Bonds ... | 100 | 6 6 6 100 —105 100 —105 T 
ELECTRICITY SUPPLY COMPANIES. 
| | | | | 
d veio Cross y Strand anima Suppl 5 5 6 | 7% 11 — 12 134— 13 | 18% | 13 
E. o. % Cum. Pref. E us * | OM 5$— 6} 51— 6} | 6 305 
9900 9 ! Electricity Supply, Ord., Nes. 11010970... 4 5 5 62, 6 8 — 9 9 — 10 104 88 
apse do. do. 43 J Deb. Stock Red... Stock 44% | 44% | 44% |113 —115 |113 —115 ^o ant: 
Men City of London Electric Lighting, 1 55 40,001 90,0000. 10 5 % 7 9 10 % 25 — 26 | 26 — 27 xd id 264 
4000 Prov. Certe. Nos. 90,001 to 100,000 55 10 ... 25 — 26 26 — 27 xd, : ud 
460,009 | Do, 6 % Cum. Pref., 1 to 40,000 ... 10 | 6 $ 6 & 6 16 — 17 163— 174xd| 164| 1 
000 Do. 5% Deb. Stock, Scrip. (iss. at £115) all paid 5 5 F 5 F 125 —130 . |125 — 130 |128 | 12 


b 10 County of Lond. & Brush Prov. Elec. Ltg., Ord. I-30, 00 | 10| nil | nil | nil |124— 133 | 134— 10 144 | 14 
30) do. do., Nos. 30,001 to 40,000 £6 paid. | 10| sa | sa | .. | 8— 9 * 
i Do. do. do. 6 95 Pref., 40,001—60,000 | 10 | 6 


94— 1 
%16%16% | 144— 15h | 144— 15)xd| 15 
"rA Edmundsons Elec. Corp., Ord. Shares 1—17,400 £6 paid B ere ind “pa 34— 44 34— 44xd 44 E 
10,000 House-to-House Electric Light Supply, Ord., 101 to 10, 100 MITT s» | a 8— 9 94— 104 | 10} 04 
8,400 e Do do. 7 96 Cum. Pref. . 517 7 2 7 94— 104 94— 1 ied T 
2) 00 Metropolitan Electric Supply, 101 to 62,500 10 4 5 6 i | isl | 192 172 
6,459 Do. 44 95 First Mortgage Debenture Stock | . | 44 4 44% 116 —120 116 —120 er 
aga a tting Hill Electric Lighting .. 10 2% 4 6% |14— 153 | 16}— 171xd| 174| 162 
00 "St. James's and Pall Mall Electric Light, Ord. 5 | 73% 10395 14495 | 154— 164 | 17 — 18 171 152 
000 Do. do. 7 & Pref., 20,081 to 40,080 | 5 7 7 7 7 9 — 10 9 — 10 
PER So do. Deb. Stock Red. Stock| ... | ... | 4 95 105 —108 105 —108 OE g^ 
"t * . Electricity nr Ord., E2 paid sia S wad - " if AI a 34 3) 38 
| estminster Electric Supply, Ord., 101 to 80,000 ius 5 7 9 V 12 o 16 — 16 154— 164 174 | 15} 
| | 
* Su Quotations on Liverpool Stock Exchange. 
1! Unless e — e e RIS 8 VE. Eae edu in uH share re warrants, profi ts 1 used as capital, 
Dividends marked $ are for a year consisting of one year and the first part 


pigs Google 
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SHARE LIST OF ELECTRICAL COMPANIES —Cowémed. 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present 
Iss NAME. 


20:060 Do. do. Ow 0 um. Pref. 30,001—40,000 | 
, pd. (is ssued at £2 10s. prem. all pd.) 
90,000 rush Elecl. E 5 ay ., 1 to 90,000 


90,000 Do. do. Non-cum. 6 % Pref., 1 to 90,000 
125, 000C Do. do. E 44 Perp. Deb. Stock ve 

50,000 Do. do. 2nd Deb. Stock Red. 

19,894 | Central London Railway, od, Shares iss 
129,179 Do. do. do. £6 paid 

59,254 Do. do. Pref. half-shares os £1 paid 

67,080 Do. do. Def. do. £5 paid 
(630,000l City and South London Railway... 

22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £3 pd. 

82,098 | Crompton & Co., Nos. 1 to 32,008  ... 

82.850 Do. 5% lst Mort. Reg. Debs., 1 to 743 of | 

: £100, and 901 to 1,070 of £50 Red. 

99,261 | Edison & Swan Utd. El. Lgt., FACT shares, £3 pd. 1 to 99, 261 

17, 189 Do. do. do. ACT Shares, 01—017,139 
194,023 Do. do. do. 4 95 Deb. Stock Red. 
110,000 | Electric Construction, 1 to 110,000 ... 

10,343 Do. do. 4 Cum. Pref., 1 to 16,348 
111,100 Do. do. 4% Perp. Ist Mort. Deb. Stock 


91,196 Elmore’s Patent Copper Depositing, 1 to 70,000 ... 
67,275 | Elmore’s Wire Manufacturing, 1 to 69,385, issued at 1 pm. 
9,600? Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ds 
12,500 Honiy s (W. "do Telegraph Works, Ord. MT 
do. 


8,000 7 96 Pref. 
50,000 Do. do. 44 Mort. Deb. Stock. 
50,000 | India- -Rubber, rita: Percha and Telegraph Works isi 
800,000 Do. do. do. 4 % 1st Mort. Debs. 
87, 500 [Liverpool . | Railway, Ord. 
10, 000 |f Do. Pref., £10 paid 
87 850 Telegraph A Re and Maintenance ... 


150,000 Do. do. do. 5 % Bonds, red. 1899 
540, 000! Waterloo and City Railway, Ord. Stock 


t Quotations on Liverpool Stock Exchange. 


Busin 
Dividends for Closing - Closing ess done 


during week 
uotation Quotation g 
he last three years. uly 18th, | July 90th. Suis mae (id 


M 164— 17 | 164-17 | 164 
"E NT 101— 1) |104— 11 103 | 10} 
21% nil | nil 1— 2 li— 2} 2 | ly 
3 Y nil | 49 2— 2 23— 277. 
m RR .. 110 —114 {110 —114 


5 63 
H— M | H— H | i4 
AX 15 ix e — 735 2 — " 704 | 69j 
e | WES £3) 11— 24 
edu]. | 89 — 94 | 89 — 94 
b 6 = 
eel nel oq ac M r a 
PES 101 10, 101 -Ne, 
7 7 7 à 7 $ 8j— 38 8)— 38 34 
... 107 —109 105 —107xd 
pa Mc s 2— § a— f 
fo a M i^ à + i 
101% 79€ 795| 8 — 10 8 — 10 
8 410 J 12 J 214— 221 | 214— 214 
Y 7 i 1 184— 194 | 194 
43% 4455 4465110 —115 110 —116 
10 %| 10 J 10 2u— 25 10183 22 | 21} 
oe r i: 10g— 104 | 108— 104 
b b 5 F 153— 16} | 153— 16} 
15 F 15 | 15 — 39 36 — 89 38 | 37 
5 X| 5 5 $5100 —108 100 —108xd 


119 —124 116 —121 120 117 
1 Unless otherwise stated all shares are fully paid. 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Birmingham Electric Supply, Ordinary £5 (fully paid) 104xd. 

House-to-House, 44% Debentures of £100, 106—109. 

Kensington and Knightsbridge Electrio Lighting, Ordinary Pun 
£5 (fully 5.957 12—14; Ist Preference Cumulative 695, £5 


London Electric Supply Corporation, £5 Ordinary, 34—4. 

T. Parker, £10 (fully paid), 143xd. 

Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
paid, 841—842. Dividend for 1896—6%. 


(fally pun ood : , Debentares, 106—108. Dividend, 1897, 
on Ordinary Shares 10%. 
555 Bank rate of discount 23 per cent. (June 30th, 1898). 
THE MUNICIPAL ELECTRICAL ASSOCIA-  — L^. CFC 
TION, 1898. run lightly as, for example, when the load on the station ww 


THE USE OF ACOUMULATORS IN CONNEOTION WITH 
LIGHTING AND TRAOTION SYSTEMS. 
By Jonn H. Ripmm, Borough Electrical Engineer, Plymouth, 


AOCUMULATOBS have always been an essential of the equipment 
fil anata ar puta 5 and value is 


oda, Serf, ta current and power stations. 
In order, opinione and experiences of members may 
Lir eps rr 3 ee with the hope that i may giv 


The efficiency of accumvlators — will seldom exceed 


75 per cent. under ordinary working conditions, and since a steam 
plant must always be used to charge them, it follows that a given 
output can generally be obtained more cheaply directly from the 
F can de run al an economica? load, than from accu- 
m 

But in deciding what is an economical load for any given set of 


and dynamos—must be taken into ily be proper sub- 
di sion of the dynamo units, it will be foun’ possible to 
the sets at a fairly conos ion] ed. But wi! with the 


has to run in order to su J electricity for other purposes, and it 
can only be run under such conditions at a low load-factor, then it 


would pay to use its surplus power for charging cells. 


: same output. 


The puse os of a battery for a given kw. output (for n 

hours), E ben same as for steam dynamos and boilers for 
reciation need not be more than 5 
annum, if properly treated and looked after, and this abo 

o same as for the steam plant. 

We will briefly consider the use of accumulators in (1) the co 
tinuous current fighting station, (2) the 6 lighti: 
station, (3) the traction station, and (4) the combined lighting a! 
traction station. 


OONTINUOUS CURRENT LIGHTING STATIONS. 


Continuous current lighting stations are now almost universally : 
the multiple-wire system, with either three or five distributors, a 
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the battery is therefore divided into equal sections, the whole 
bip, however, in one coton. Fig. 1 shows an arrangement which is 
country. 

It will be noticed that only two of the dynamos are connected with 
the middle wire. The others y of a larger siz?) are connected 
ven though the accumulators may be 
large enough to take the difference in load between the two sides of 


Jii pom pon 
^*^ is 


Fia. 1. 
the system, when the larger dynamos are , it is not possible, 
oratany rate advisable, to connect all the directly to the 


because the two sides of the may be discharged un- 
it is therefore necessary to be able to charge them at 


different 
The larger machines need only give a voltage equal to that required 
„5 renim The two bs o mM bs 


H 
Ti 


the cells. well known, the voltage 


i 
l 


ly constant during discharge, but during 
back E.M.F. gradually rises, owing to the chemical action 
formation of gases. Se oe ae 


31 
EE 


the on the lighting circuit kept constant. And as the 
nom T must be altered, so 


cliarged ! 
indicated in ‘fig. 1. It is extremely important to watch that the 


connected to a less number of cells than 
switches, or else the intermediate cells will be liable 
the reverse direction. 


i 
d 
: 


It will be found practically impossible to prevent unequal chargi 
8 of the end cells, particularly if there be any toad Gen 
fhe mains while the ing is going on. Nothing is more liable to 
upset a battery as a whole, than to have any cells unequally charged 
with the rest, Even at a little sacrifice of efficiency the b 
thould, so far as possible, be charged and discharged as a whole, in 
order that every cell may be equally treated. This is hardly possible 
$7 the arrangement shown in fig. 1. Unequal use of the cells leads 


1 3 
these reasons the t shown in fig. 3 is much to be 
preferred, arrangemen | g 


a voltage at least 25 per cent. higher than this, 


All the dynamos are connected y across the outers, the two 
smaller ones having a middle wire connection as There are no 
regulating switches required at a when the battery is being 


units, as indicated in 9, or may be motor driven if desired. 
Tach of the may thus be charged and discharged as a 
whole, and when its pressure, is varied by means of back 
Z. M. F. cells as 


nomically | 
ALTERNATING CURRENT LIGHTING STATIONS. 
practice of engineers who have to use 
t, the writer has for many years advocated 


pec Bras e ordre forthe exciting plant, and also, par- 


ti ly in small stations, to keep up the supply during the hours of 
+ 0 > N 
HU Back E. ceus e 
Beet idee 
t a 
— 8 


Fia. 3. 


light load, through the medium of a motor-alternator. The day load 
plant could conveniently consist of an engine, alternator, and dynamo 


on the same shaft, with a clutch coupling between the engine and 


the machines, as in fig. 4. 

The alternator and dynamo should each be of the same output, and 
the engine sufficient to drive either at full load or both at half load. 
During the daytime the engine would drive both, the alternator for 


whatever ligh e fe may be on the mains, and the dynamo for 


charging the As the lighting load increased, so the charging 
current would be decreased, keeping the load on the engine constant. 
When it was desired to use the discharge from the cells, the engine 
would be uncoupled, and the dynamo run as a motor, driving the 


alternator. This may be done either at the time of the peak of 
the load, thus ser Ms the demand upon the boilers, or at any time 
when there was only a small load on the station, such as after 
midnight, or on Sunday mornings, so that & number of the staff may 


be relieved. 


If the alternator be excited from bus bars, fed by a common 
exciter, or exciters, the cellas would be joined in parallel with them, 
pai hse charging dynamo would take the place of all or some of the 
ex 


If each alternator have a separate exciter, then change-over switches 
should be provided, so that the cells may be used on any machine 
when required, instead of its own exciter. 


TRACTION STATIONS. 


Accumulators have earned for themselves a bad name in connection 
with traction systems, because they have in most cases been carried 
upon the cars, each set having only its own car to propel. The result 
of this has been not only large cost in handling, owing to the removal 
of the discharged cells en bloc, and the substitution of a freshly- 
charged set every few hours, but also rapid deterioration consequent 
upon the shaking, and the heavy electrical strains due to frequently 
starting the cars. i 
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With only one oar to run, each set of cells has to be large enough 
for the maximum current taken at any time by that car, the average 
working current being probably not more than one-third the maxi- 
mum. But when & number of cars are run from one battery, fixed 
either in the generating station or in a sub-station, a far less jerky 
load curve is obtained. Owing to the improbability of all the 
cars starting together, the maximum output is much lower in pro- 
Lei a the average output, and the strains on the cells are much 

u 

Large transformers in sub-stations are much more efficient, and 
with a given capacity in kilowatts will allow of a much larger lamp 
connection than a number of small house transformers. In a similar 
way large batteries in stations or sub-stations are much more efficient, 
and with a given output will maintain a much larger car service than 

if divided amongst a number of cars. 

Owing to the rapidly flactuating load the plant in a traction 
station is generally working only at a low average load factor. The 
machinery running must be capable of meeting the maximum 

‘demand, while the average load does not probably exceed one-half 
of the maximum. The advantages of accumulators are most 
apparent here, and the wonder is that more traction stations do not 
use them. 

(To be continued.) 


PARLIAMENTARY. 


Lonpox UNITED Tramways CouPANx. 


On Thursday, last week, the Bill promoted by the London United Tram- 
ways Company for afford ing further powers for constructing tramways 
and widening roads, and for using mechanical power on their tram- 
ways,“ came before the Select Committee of the House of Lords, pre- 
sided over by Lord Ribblesdale. Under the Bill power is sought for 
the extension of the company’s existing lines from Kew Bridge to 
Hounslow, through Brentford along the Chiswick High Road, and 
from Brentford along the Boston Road to Hanwell, and for the appli- 
cation of electricity throughout the whole system. 

Mr. Littler, Q.C., Mr. Balfour Browne, Q.C., Mr. Lewis Coward, 
and Dr. Bernard O'Connor, represented the promoters, and Mr. J. C. 
Earle the Middlesex County Council, who put forward the only 
opposition to the Bill as amended by the House of Commons Com- 
mittee. 

Mr. Cowan», in opening the case, explained in detail the objects 
of the Bill, and said the only question between him and his friend 
turned upon the agreements which had been made with the local 
authorities. In the course of negotiations before the Bill was 
deposited, and during its conduct through the other House, certain 
agreements had been come to between the promoters of the local 
authorities through whose districts the line was to be constructed, 
and in some cases it was agreed that payments or contributions 
should be made to the looal authorities in respect of the roads and 
the maintenanoe and repair thereof. With regard to two of the local 
authorities, the agreements that had been entered into had been 
struck out of the Bill by a Committee of the House of Commons, and 
there was one agreement now remaining, vis., that with the Chiswick 
Urban District Council. The actual terms of the agreement were to 
pay to the Oouncil £350 per annum, commencing from the passing of 

-the Act, for five years after; £500 annum for seven years, and 
then £750 per annum, until the expiry of a term of 21 years from the 
passing of the Act. The consideration for that payment was, that 
the local authority should defer exercising the power of purchasing 
part of the undertaking from 1903 to 1919. He understood that the 
hairman of Committees had allowed the agreement with Chiswick 
to stand, on the ground that the extension of the line was a good con- 
sideration for the sums which the company bound themselves to pay 
to the District Council From the petition it appeared that the 
Middlesex Oounty Oouncil took the view that the agreement which 
ensured benefits to the Chiswick Council, should be participated in 
by the Middlesex County Council, but the naturally wanted 
to keep faith with the Urban District Council of Ohiswick. | 

Mr. J. OLxrrox Ropmson, managing director and to the 
London United Tramways Company, gave evidence in support of 
the scheme. 

Mr. EARLE, on behalf of the Middlesex County Council, argued that 
the agreements with Acton and Hanwell for the payment of certain 
sums to them by the Tramways Company if they were really com- 
pleted still existed, and their exclusion from the Bill did not affect 
their validity. Although the local authority claimed to be the road 
authority, the Middlesex County Council were obliged, on the certi- 
ficate of their surveyor, to bear the whole cost of maintaining and 

the main roads upon which the proposed tramways were to 
run, and therefere the sums in question should be handed over to the 
Oounty Council. It was evident that these payments were used by the 
53 Company as a means of overcoming the opposition of 
local authorities, and that was a thing which should be put a stop to. 

The Committee passed the preamble, and decided that any contri- 
bution received by the local authorities from the tramway company 
should be handed over to the Middlesex County Oouncil, but that in 
the case of Chiswick an apportionment should be agreed between the 
District Council and the County Council. 


UmorPosEp BILLS. 

On Friday a number of Bills came before the ExaurNxmnB, who 
decided that the Standing Orders had been complied with, and 
3 the Bills for second reading. Amongst the Bills were tbe 
ollowing :— 
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An Act to empower the Chelsea Electricity Supply Company to 
acquire lands and erect generating stations, and for other purposes. 

The General Power Distributing Bill, which had already passed the 
House of Lords. i 

St. Helen's Corporation Bill, authorising the Corporation to con · 
struct tramways in and near the borough of St. Helen , and for other 
purposes. The Act gives the Corporation power to construct, main. 
tain, and use dynamos and other electrica] apparatus, and to construct 
& station for generating electrical power, either in connection with 
or separate fram their electric light works, use dynamos, &c., for the 


generation of electricity. 

An Act to confirm certain provisional orders made by the Board 
of Trade under the Electric hting Acts of 1882 and 1888, 
authorising the Chelmsford Electric Lighting Company to supply 

ublic and private light within the parishes of Writtle, Great 
addow, Broomfield, Springfield, and Widford, in the rural district 
of Chelmsford. 

To confirm the order of the Melton Mowbray Electric Lighting 
Company in respect of the urban district of Melton Mowbray and a 
portion of the rural district of Melton Mowbray, both in the county 
of Leicester. | 

Norwich (Extension) Electric Light.—Provisional order granted to 
the Norwich Electricity N 

Preston (Extension).— National Electric Supply Company, Limited. 
Provisional order in respect to the whole of the district of the Fal- 
wood Urban District Council and part of the district of the Preston 
Rural District Council. 

Provisional order to the Corporation of Warrington to supply 
within the borough of Warrington. 

Confirming the provisional order granted by the Board of Trade 
under the Electric Lighting Acts to the County of London and Brush 


Provincial Electric Lighting Company, Limited, in respect to a por- 


tion of the district of the Holborn District Board of Works and the 

district of the St. Giles's Board of Works and the extra hial 

places of Lincoln’s Inn, Gray's Inn, Staple Inn, and Furnival's Inn. 
Confirming provisional order made to the Bolton Corporation for 


the borough of Bolton. 


To confirm the Kingswinford 5 order granted to the Rural 
in the county of Stafford, in respect 

of the rural district of Kingswinford. | ae 

Confirming provisional order granted to the Penarth Electric 
Lighting Company in respect to the urban district of Penarth, in the 
county of Glamorgan. i 

Prescot (Extension).—Conflrms provisional order granted to the 
British Insulated Wire Company, Limited, in respect of the District 
of the Huyton-with-Roby Urban District Council in the county of 
Lancaster, and for the purpose of amending the Prescot Electric 
Lighting Order, 1895, with respect to the undertakers under that 
order. 

Confirming the provisional order of the Shrewsbury Corporation 
in respect to the borough. 

Tramways Order Confirmation.—Confirming order authorising the 
General Electric Tramways Company, Limited, to construct addi- 
tional tramways in the borough of West Hartlepool. 


ELECTRIC LIGHTING PROVISIONAL 
ORDERS. 


(Continued from page 79.) 
Tom MARYLEBONE OBDBB. 


Tun Committee on this order resumed their inquiry on Thursday, 
July 14th, when Mr. BRooxsz-HrroHING, chairman of the Electric 
Lighting Committee of the Veetry, was further cross-examined. In 
reply to Mr. FrrzaBBALD, Q. O., one of the counsel representing the 
Metropolitan Electric Sapply Oorporation, the opponents of the 
order, the Wrrwzss said he was quite aware that in cases such as 
Bath, Liverpool, and Leeds, where the municipal authority had come 
in after a provisional order had been granted, they had bought out 
the company. He, himself, had advocated that course as far as 
regarded the City of London. The company, in June last year, gave 
notice to their consumers that the price would be reduced to 6d., as 
from January lst of this year. At that time the order might 
not have been mentioned in the Vestry; but the question 
had been agitated in the parish for two or three years. His own 
view was, that in the event of the Vestry getting the order they 


should supply the light at a reasonable price, and, if possible, devote 


any profite they might make to the improvement of the either 
by lighting, or, perhaps, in the relief of rates. They would supply 
the light under the Brighton scale, by which the charge was reduced 
after the first hour. The first initial outlay ander the scheme would 
be some £76,000, and possibly the Vestry might have no objection to 
the expenditure of a quarter of a million if they thought it would be 
profitable. It was advantageous to a parish to have two com 
working in the same area, because in the event of a temporary break- 
down of one system, the other company would come and render 
assistance, provided that they worked on amicable terms. 

Re-examined by Mr. Worstzy Tarrog, Q.C., Mr. Bnookx- 
Hricuina said the Vestry were unanimous in applying for the order. 
They had 61 miles of streets in the pire and only about one-eighth 
of a mile of them were electrically lighted, and if they obtained their 
order he considered they would be able to make a great increase in 
public lighting with advantage to the inhabitants. The Committee 
had never obstructed the company in their just demands as regarded 
the laying of mains, &c.,—on the contrary, they were prepared to 
assist thea. 
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ik J. 1 Warun, M. I O. B., member of the firm of Kincaid, 
Wile à Manville, in reply to Mr. Tamron, said that his firm had 
sina the Electric Lighting Committee of the Marylebone Vestry 
ia mgd to the provisional order they were now seeking to obtain. 
Tures of Marylebone was 
won for two competing companies to work side by side. Two 

it worth their while to apply for powers to get 
ot the slightest reason why the existing 


take place if the Vestry lighted all the streets by elec- 
Vestry would not compete unfairly with & company, 
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feld for the operations of the Vestry without in any wa 
he business of the company. Hs did not oa any 


sj 
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light the streets under cost price. The Vestry would be 
utilise their refuse for the purpose of obtaining their light. He 


4 
— 


vu ted thst the Vestry paid £30 a year to the compary for each of 
te ii treet lampe in Regent Strest, but he should say that the 


den wold be able to supply at a much lower figure than that— 
y £20 or less, J 

lı cos-examination, the Wiırm:ss said he was surprised to bear 
thst the actual charge of the Metropolitan Company for their public 
lighting worked out at ljd. per unit. Hampstead Vestry charged 
$08, Idington 4 651., and St. Pancras 4'25d. for their public 


Mig 
kiani Bnownn addressed the Committee on behalf of the 


quaa 
baportant f 
wachetely new tion. A serious attack was 
rade cn capital just when it should be the aim of Parliament 
to induce c to remain in the country. The result of the 
Vetyh was that the shares of the company had gone 
im £ilto £14. He joined issue with the Vestry when they con- 
en ht of competition was expressly reserved for the 
tut there should be no competition by the local authority until after 
years. In all enses of gas and water, the company was fully com- 
before there was any competition by local authorities, and 
that was good for gne and water, it should be good for electric 
undertakings, total capital of the company was £782,500, 
for 42 years over the whole of their districts. In Maryle- 
they had spent £219,733, and to say that should be 
of no value by the competition of the local authority was 
to all precedent. With regard to electrici'y, that was the 
he had ever heard of competition by a local authority. In 
was a company in Bath supplying electricity under a seven 
kense. Both the company and the local authority applied 
ke perisional orders, but Par t made them purchase the com- 
pay, while only that year an application by the Leamington Oor- 
potion was thrown out, because they could not agree upon a 
perches cause, The Vestry could ruin the company, and Parlia- 
nent m far bad never allowed confiscation. 

Sir Jam Lussocx, M. P., said that in 1882 he was chairman of the 
Mite & Swan Company, and discussed with the Board of Trade the 
question of the length of electric light orders. He pointed out that 
the $1 years at that time wae not sufficiently long to induce capitalists 
io go in for electric undertakings. He considered that it meant 21 
for certain. The Act of 1888 extending the period to 42 years 
amd a great spurt in electric lighting undertakings. Under that 
order the litan Company obtained the Marylebone area, and 
ies the agreement with the Vestry was a security 

the investor money. He certainly considered that the agree- 
met guaranteed the company for the 42 years, and he considered the 
competition of the local authority would be unfair. 

. Waumm GogpEN, manager of the Langham Hotel, spoke in 
terms of the light supplied by the company. Their 
light came to between £1,200 and £1,300 a year. 
adjourned. 


THIS 


1 
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MARYLBBONBE PROYISIONAL ORDER. | 


The Committee of the House of Commons resumed their hearin 


d 
sh Ad of the Marylebone Vestry for a provisional lighting 


in Marylebone, and had 41 miles of conduits and 
cables. Their average dividend had been 2$ 
the Vor every demand made npon them, and it was not fair 
i position Sn? should come in and compete. The company was in 


to supp! à 
pplying both r y the whole of the district. They were capable of 


continuous and alternating current, and that did 
By the Cnn, necessity for allo xing ancther company to come in. 

Rt of mei : The continuous current would require a different 
Pains mains, and they had given notice of intention to lay such 


manning, Wirres said they bad never had any difficulty in 

Mr. Ron e till just lately with the Marylebone Vestry. 

mins. r HAMMOND, consulting engineer to numerous local 

tider thet 8 evidence against the order, and said he did not con- 

in ict g OM authority «hould come into an area and compete with 

Mr. Wons mv v. ur leds they purchased the und ten 

the Vestey d TAYLOR, Q C., ia replying upon the application for 
ing the that the real and avowed object of the company in 

— Tian ung of the order was that they might have a 


waa no doubt that if the order was refused to the 


a Vestry should go below the ordinary market value in 
to the public for private purpc ses, but he thought 


eom „ and pointed out that the question was most 
55 they were asked to sanction an 


contended that the Board of Trade considered 


per cent. 


Vestry, another company would come in, and then instead of there: 
being competition there would be combination. The Vestry had a 
statutory right to introduce competition either by themselves or 
another company, and the company were perfectly aware of that at 
the time they received their provisional order. There was, he 
believed, room for the Vestry without trenching in any way upon 
the interests of the company; there would only ba fair mercantile 
competition between them. 

After conferring together in private, the Chairman announced that 
in the case of the Marylebone order they found that the provisional 
order should not be confirmed. 


Decision m THE BERMONDSEY APPLICATION. 


After the conclusion of the Marylebone case the CuargMAN said. 
In the Bermondsey case we suggest that the order should be with- 
drawn, as the point raised in it is not, in our opinion, rips for discus- 
sion. We are of opinion that the local authority should consider the 
question in the light of purchase. We think that if by an original 
order, or by purchase, any local authority becomes the sole power for 
electric lighting in ite district, it shonld not be interfered with by 
competition from the granting cf a provisional order to any company 
in such district. | 

Mr. LITTLER, Q O., said the position bad not been discussed in the 
light of the decision, and he would have liked time to bave con- 
sidered it. 

The CHAIRMAN said they had suggested a course for the future, aud 
had put them perhaps in a better position by otfering an alternative. 
They were prepared to decide. 

Mr. LrrTLEB said there were some cases where it would be better 
to go downstairs tban be kicked down. If the Chairman would allow 
the order to proceed, they would accept & clause that they would 
take no steps till they had purchased so much of the undertaking as 
was within their boundaries, either by agreement or arbitration. 

After further discussion the CRAIBMAN said the Committee would 
meet again on Thursday to consider the point raised. 


THE TELEPHONE INQUIRY. 


(Continued from page 103.) 


Tuz Select Committee on Telephones resumed its inquiry on Friday 
last, Mr. Hanbury preeiding. 

Mr. J. S. Fokus, replying to the Ohairman, said he was the Ohair- 
man of the National Telephone Company. 

The C Hanuman: What we particularly wish to get from you, Mr. 
Forbes, is information as to the precise locus standi of the company 
before this committee, and, first, as to the legal position of the Post 
Office with regard to competing with you in existing areas. Lon 
recollect the Treasury Minute of 1892, which distinotly stated that, 
should hereafter licenses be granted on other principles, no company 
now or hereafter to be licensed would have any grounds of complaint 
as to want of faith on the part of the Department ?— Yes. 

The agreement strictly provided for competition ?—Yes, but with 
qualification. 

What are they ?—We should not bave consented to give up our 

sition if & condition of that sort were to be taken too literally. 
Betore we did consent to the agreement I had conferences with the 
Chancellor of the Exchequer (Mr. G»schen), the Postmaster-General 
(Sir J. Fergusson), and with his successor, Mr. Arnold Morley. Of 
course, their difficulty was that it was not competent for the Govern- 
ment to abrogate their absolute powers in a matter of this sort. But 
the result of the conference was that Deo were given to me by 
Mr. Goschen, Sir James Fergueson, and later, by Mr. Arnold Morley, 
that: this condition would not be taken too literally. 

You bad a verbal promise from Mr. Goschen?— Les. 

Can you give us a little more precisely what that verbal promis 
was ?—I called his attention to the qualifications in his speech in the 
House of Commons on Dr. Cameron’s motion. There were in that 
speech certain qualifications, and certain indications of what the 
Government would do in certain events arising. He specifically put 
forward that, as regards the Telephone Company, if they were not in 
& place, or, if, being in a place, they conducted the business so badly 
that they ought to be ousted, they might be ousted, and the Post- 
master-Ganeral, either by himself or by a new licensee, might take 
up a competitive position. Those are not the precise words, but that 
is what I understood by it. I asked what I was to infer from that, 
and I was told that so long as we conducted the business reasonab]y - 
well we were not to be ousted in favour either of the Post Office or of 
other people. 

There was a clause reserving the powers of the Postmaster-General 
both in the heads of agreement of 1892 and the perfected agreement 
of 1896 ?— Of course the agreement is drawn legally by Sir Robert 
Hunter, who is, very properly, extremely sensitive about tbe ` 
privileges of the Post Office, but I am not standing on that agree- 
ment asit was drawn with the distinct pledges from the authors 
to me. 

Ten really the agreement before the public must not be read in 
its literal sense ?—I don't know how the public may read it, but I 
read in the sense which Mr. Goschen and Sir James Fergusson and 
Mr. Arn ld Morlaer, n t in a esa! tuk. buf over ha ter às m, 
Puvgee dd was the cond: iat voa wollen We were fo toler Woon Uie tiew 
position by abrogating the powers which would have made us in- 
vulnerable against the Post Office. The heads of agreement were 
signed in 1892, but the agreement itself, in consequence of this very 
question of whether we would, or would not go in on the mere 
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policy of the Government but upon that 
pledge or Constzuctively, it amounted almost to a pledge 
writing from Mr. Arnold Morley. What I rely upon—and what 
all men of business and honourable men would rely upon—was the 
aesurances from the highest quarter, which assurances were calcu- 
lated and intended to allay my alarnis, because I was the negotiator. 
Assurances which were not written and which do in fact alter the 
terms of the agreement ?—No. | 
Was Mr. Lamb present at these interviews ?—At some of them. 
Was he t at the one with Mr. Goschen ?—Yes, I think he 
must have Da. 


the company had been distinetly reserved ?— o it is, but the : 
of those who negotiated the on the part of the State were 
that it was not to be too 


construed. 

Before the committee of 1895, Mr. Lamb said that there was no 
doubt that the Post Office, without any breach of honour, contract, 
or faith, could grant additional licenses?—Do you agree with Mr. 
Lamb ?—I have my doubts as to whether the Post Office could do it 
without a breach of honour. 

You were examined before the committee of 1895 and said, on the 
ries whether there was any honourable t that the Post 


of the Post Office, or any pro 
i On the eontrary, from 


tion should be 

There is absolutely no record of such highly important promises 
which alter the whole effect of the agreement ?—I do not see that it 
alters it one bit. Ido not think you approach the thing from quite 
the right point of view. What was the position of the parties to the 
agreement af that moment ?—We were not seeking any favours from 
the Post Office. We were quite satisfied with our 
em en into being, we ran enormous 


agents who then, and probably 
ow more about the difficulties and possibilities of the business 


hones at a great loss and at the risk 


i reet eroe i hs. | 
Assu ‘your position of partn aD with the Post Office, and 
that the Post Office or its licensees compete with you, do you 
claim a perfect right to compete the Post Office in every area, 
even the new ones?—We were in possession of the whole of the 
country, and it was a question how much we were to give up in 
su of this policy. 

ere isa large part of the country not divided into areas now. 
If the Post Office created an area there, for its own purposes, would 
a right to compete ?—I think not. 


Would you be in a position to refuse to connect your subscribers 
with the new area by the trunk wires?—No; any competitor can 
from any area call for any subscriber on our system. 


Are you authorised to compete in such a case under the agreement ?— 


constructed 
trunk wires with one of the other areas, so as to put it in communi- 
hone Company's subscribers, the 
ht to transact business in that new ares. 
. Horbes): There is no understanding 
between the Post and the National Telephone Company that 
the company ahall not exercise its rights as to competition ?—Not at 
all; there is no limitation of the powers which we now possess. 
Beyond those areas we cannot into any other area without the 
consent of the Postmaster- 
Apart from the question of competition, would you put such an 
area as I have suggested in connection with your subscribers 3 
of the trunk wires ?— On conditions; if the Post Office in area 


wished to get the access for their subscribers to the subscribers of 


the Post Office says we could compete, I do not wish to waive our 
legal rights now. 

d yon hear Mr. Preece say that if the Post Office were given a 
free hand he w be y willing to compete with you?—We 
do not fear the Post Office competition, but the result would be that 
we should between us make a mess of it. We should maim the sr- 

and we should delen ab Sera sums of money. We 

were always willing to do whatever the Post Offios wanted, but they 

had no policy, and we never knew what wanted. They 
could never make up their mind as to what they want. 

Then you say it is a great public inconvenience that there should 


of the trunk wires. I 
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National Company with 
1 pide repared to it -- 
un as you are p say it wasa 
thing that you should com in these areas with the Post Office, so 
you would not object to the ent made of a big munici- 

pality com with you ?—1 object to it altogether. 

In 1895 you eb like to see the experiment tried of a big 
corporation com with you on even terms ?—I think competition, 
whether it is with the Post Office or a munici , 18 an extremely 
bad thing for the community. It is wasteful, and ought not 


to be done. 
Have you ever agreed, in the public interest, that where you and 
the Post Office are in — two exchanges should be con- 


Would it be unfair to grant municipalities licenses extending 
ond 1900, say, fora period of 20. such as you would have 
licenses ted in 1891?—I think it would be unfair. 


the enormous charge of Between now and 1911 
company will have to spend about 25, 000,000 for on. 
municipality would have the advantage of starting w we 


now arrived by the expenditure of much capital. All the difficulty 
in ihe eo the corporation. 
But you have the advantages which neither the Post Office nor the 
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which are a regular bogey. 
But Mr. Lamb and Mr. Preece say that it is che giving 
55 which had enabled the company to drive 
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t 
—That is not so. I am at gentlemen so 


l 


the compan 


for an 

xu is not obliged to body, and the Post 

com 0 serve everybody, Office 
is, and the municipality would be ?—The company would undertake 
to su everyone who ap , on conditions. We cannot put our 
val ts into where they might be sold or pawned. 
But we would undertake to serve all licante as to whose respect- 
ability and 3 It would be folly to refuse 
a reputable customer. 


as to wayleaves above ground. Is it not the fact that you: 
refuse to serve even substantial persons unless they allow you to 


your wires over their roofs 7 That is in our contract. But eren 
the Post Office would only be bound to give service to the extent of 
their capacity ; and if they could not get wayleaves, they would not 
serve. condition we for becribers. 


—— — — ona 
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many areas, you could make them bear the expense of a You say that the company was in an invulnerable befess: 
CCC the Sold fue Govern to teks aver (be trank Lara j- Yos 
for the ou sold the Government the trunk lines, and they gave you money 
Is to farther questions from the ORammtan, Mr. Forsas said CCCG0000CCCT eene buda drin diens RÀ 
be did not think i£ was reasonable from the point of view of the leaves and areas ?— Yes, but we should not have agreed to the 
development and efficiency of the telephone service that the munici- but for the assurances I have told you of. 
Ny should bave the power of veto in regard to the streets. There But you have made an excellent bargain, because although the 
were 133,498 telephones in use belonging to “ho Company, And Me Government did not agree that there should be no competition, as a 
. e spent matter of fact you have been free from competition for seven years? 
000 in the most legitimate fashion, without extravagance or —As to the bargain being so excellent a one, I have not made up m 
| for the suggestion that the mind that it can be so described. Perhaps you have not examined it, 
cadertaking could be brought up for £2,500,000. After 1904, they I have. | 
mn development. . But you have had VF so. From 
The j f Ei a reasonably fair one in regard to its 
termination, but it could be made extremely unreasonable by some 


A the resumed. sitting of the Committee on last—Mr, action of the Government in the meantime, and until I know what 
Bushbury cross-examination of Mr. J. B. Forbes, the they are going to do I cannot say whether the bargain isa good one 
chairman of the Com , Was resumed. ora bad one for us. 

Replying to Mr. Bantizy, Mr. Forsas that they would not It has proved an excellent bargain so far, because you have been 


have entered into the 1892 agreement unless had received an able to pay interest on an enormous capital, and to put by large 
mms from the then Postmaster-General that would consider reserves, and the shares of the National Telep ee Dow Meno. 

reasonable proposition that was made to him with regard to the I believe, at a very high premium in the market ?—That is only what 
daa of arens. I may call the popular and ignorant way of putting the matter. It 


else is really not 
mámanding?— Yes; competition in areas was equally as im- Mr. GawLEr then examined the witness at some peel as to the 


Wes theses any verbal about that—did Bir James Company, and in reply, Mr. Forbes. t that company was 

Ferguson give you a verbal assurance no com- bought up along with others, in pursnance of ! 

Wn m I areas ?— contract we were about to enter into came to with the Post Office to buy up all the Hoenses. The Man- 

a policy which was enunciated by Mr. doschen in the chester Company was in operation about 3} years, and during its 

Beni al Ooeiteons Gn Dr Oumeron s motion, wad the acavamedions I existence it spent about £60,000 and never realised one farthing 

hed with Mr. Goschen turned upon two things—what tion of profit. ö 

ee nie conditions which you foreshado in your your evidence in 1895 you admitted that competition had the 
in the of Commons. He made a in the House, effect of your company up to the mark ?—Yes, but it also 
speech he corrected before it in The result has the effect of combination, | PLC 

of the conversations was that it was ly understood that if the Should I be right in saying that com ion pne 

emerit wy eee there wished to and efficiency ?—Oompetition applied to some gs is wholesome, 

bare communication, if the N hone Company to others it is just the reverse. In the case of so delicate - 

did not supply it, it would be competent for the P cult a service as the telephone, competition would not result in 


tion was that ‘oatmaster-General would not give a license to areas By Bir Jaums WOoDHOUSE: He objects fo the granting oe 
la which the company was already esta ‘if it conducted its to municipalities on two broad grounds—first, that it would be inoon- 
buinees with rensouable efficiency. sistent with the equity or understanding arrived at between the com- : 

In seas where your company was out the work satis- pany and the Post Office; and, secondly, because it would admit of 
tetorily the Postmaster-General gave you a verbal understanding that competition. It would certainly be a violation of: the spirit of the 
there would be no competition ?—Yes ; and Mr. Goschen was present, agreement were such licenses gyanted. He did not attempt to get a 
I think, at some of the interviews which I had from time to time stipulation in the heads of the ement, or in the subsequent agree- ! 
wth Bir James Fergusson. There was always a third party ment, that the Post Office not grant competing licenses either 
pues. | to com or municipalities, for the simple. reason that he knew it 

Do you mean to say that such an important consideration as that would be impossible. E , 
thes would be no competition in your areas was not written in any Mr. AnNoLD MoBLEur, who was Postmaster-General from 1892 to. 
vU int waa spoken in Gu House of Conn and 1895, was next called, and in reply to the OnmArRMAN, said he was 

vg durs, J peat hgh vor d ries a o 10A T prar perfectly conversant with the Treasury minute, the heads. of agree- : 
u all. The refain their absolute discretion as to giving eee Vere omen LO Reece ee 

You consider that Mr. Goschen’s speech in the House of Commons While you were! Postmaster General, had you any reason for 
formed of the contract entered into ?—Yes. reading the heads of the agreement in any other than their strict 

You don't agree with Mr. b that the areas are the only subject meaning? — No. I had known there had been negotiations and con - 
of this verbal ent?—The Postmaster-General knew as well versations between my predecessors and the Ohancellor of the 
% Mr. Goschen we should not have signed the agreement if it Exchequer of the late Government and the National Telephone 
had not been for these understandings. Meri. igo areas WAS & Company, bat I understood there 55 except a general 
FFF. only subject. assurance that the object of the Post Office would be to give effect to 

you think that that verbal agreement or arrangement is still the agreement, and to make it as successful as possible in the interests 
binding on the Post Office 7— Yes. of the public. | 

nre vn e pry 5 of this 8 How did you get that . inae : M 

remains memory of one contracting parties, an conversations negotiations | taken place. I was fully 
there is no written memorandum about it at all ?—It is burnt into informed by the Post Office officials of VEAL hed OE eee | 
Ry memory; and if Mr. Goschen is called, I should think he would Did you get it direct from Sir James Fergusson ?—No; I had no 
an what I say. | | communication from him. 

Your position is, that the was entered into with two Or from the Chancellor of the Exchequer, Mr. Goschen ?—No. 
mos eon which were settled een you What exactly was the impression left on your mind as to how far 
md Sir James Fergusson, and which were merely verbal?—That is the agreement ted everything that was binding on the Post 
oo, If the Treasury minute, which is based upon that agreement, Office ?—I un TT 
is xad not literally, or wi 


the narrowness of a lawyer, but as men Office, both y and in honour. had been the general 

i assurance, which I gave myself on several occasions, that tho Depart- 

at all evasive of tbo spirit. of the. agreement woud bea wrong to ment and I, as head of the Department, would do their best to carry 

roe en pany. out the agreement in the interests of the public, and make it a 
But do you it usual for men of business and men of honour auccess. IN | 


to enter into an agreement y settled, and then to enter into a Ton have heard what Mr. Forbes has said as to some verbal under- 
wal agreement outside the written one ?—My position is that there standing which was to modify the actual terms of theagreement ?— Yes ; 
i no verbal outside the written one; there is an undere I heard nothing of that d the three years I was at the Post Office, 


cet. I myself, in oonnestion with railway and other matters, have fairly—to get concessions from the Post Offices with regard to com- 
eere pun Ie NO nes hors te vM chown Hiat ii petition and areas, but there was no mention made of any undertaking 


obligation. 
of the contract was adhered to. | You say Mr. Forbes tried to get concessions. Did he, as a matter 
Then in this matter you are to be the judge ?—Oh no; I am here of fact, get them ?—No ; I gave no concessions, beyond the general 
sure we shall be 8 uity assurance that the policy of the Department would be to make the 
the $ of the agreement, and not agreement, which, in my opinion, was not altogether the best agree- 
the letter ° : | ment that might have been made—a success, because I recognised it 
wish the Committee to understand that the distinct statement as a fiual agreement. i 


| P 
not say whether they are the same word for word, but they are in 
TI to Mr. Ca wr, Mr. Forsas said it would seem from the spirit certainly, and they left the Department absolutely unhampered, 
evidence Bir Robert Hunter had given quite a different opinion absolutely free. 
JJ ᷣ nena Snived at -In ias m li During the whole three years you were at the Post Office you 
come before the Committee understood that these agreements were to be read in their legal 
next Thursday—he referred to Mr Goschen. | sense—that there was no honourable understanding that they were 


- 
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to be read in any other sense ? —Certainly, that was my impression, 
and I heard nothing to the contrary. 

Would you have felt free if you had wished to give a license toa 
competing company ?—I should have felt absolutely free in any case, 
although my own opinion was very strongly against competition, 
unless the Post Office was forced to it in the public interests. f 

That is your private opinion, but as a public official, you would 
have felt that there was nothing binding you in law or honour to 
prevent you grauting a competing license ?— Certainly 
think Mr. Fon bes admitted that before the Committee of 1895 

Did you feel perfectly free, too, to do as you chose with regard to 
areas ?—Y es, both as regards the creation of new areas and the exten- 
sion of existing areas. . 

There was no understanding binding you to use your discretion in 
any sense favoursb:e to the company? — No, except the general’ 
assurance, wbich I understood been given, and which I gave 


myself, that we should act in a reasonable spirit, and with the object 


of making the policy of the agreement a success. 

In reply to other questions, the WrrNESS stated that he left Mt. 
Lamb a free hand in working out the details of thé general scheme 
aw to areas, subject, however, to the observance of the principles 
embodied in the memorandum of which he had approved. He thought 
the Pust Office was the only body which could give a really effective 


telephone service to the whole country. Personally, he was opposed ` 


to giving municipalities the power to work the telephone. That 


power should be reserved, and should be exercised only in the case, 


of the National Company not giving a service which was efficient and 
fairly cheap. If they had two separate systems competing in the 


same area they must bave waste and great inconvenience to the tele- l 
phone subscribers, half of whom would be under one system and ha'f 


under the other system. | 
The Committee then adjourned. 


LONDON COUNTY COUNOIL,  -“' 


At:the weekly meeting on Tuesday the Oouncil resolved to lend the 
Hampstead Vestry £39,980 for extensions of buildings and additional 
electric lighting plant, aud £23,840 to the Vestry of Islington for: 
mains, conduits, arc lamps, and transformers. 


The Shoreditch Vestry made an application for a loan of £20,539. 
With regard to this, the Finance: 


for electric lighting poses. 
Committee stated: Of the amount applied for, £17,029 is stated to 
be for engineering works, made up as follows: £4,984 for additional 

expenditure on boilers, £9,068 for additional mains, £1,312 for motor 

transformers, &0., and £1,665 for sundry expenditure, including. 
£1,000 for steam mains, pumps, &c. The Council's engineer reporte 

that sufficient information has not yet been given to justify the outlay 

of £4,984 for boilers, and that it appears probable that part of this 

outlay at least should bs charged against the dust destructor portion 

of the work, and that of the £1,665 only £300 of the item of £1,000 

for sundries appears properly chargeable to the electric lighting 

outlay, and that for the present the loan should be limited to the sum 

of £11,345.” The Committee concurred in this view, and the Council 

resolved to restrict the loan to £11,340. 


UNDERGROUND TELEPHONE PIPES. 


In May last the Council decided to require the National Tele-. 

hone purs aped to enter into an agreement embodying certain con- 

tions with regard to the underground works which have been 
executed by the company under the conditional consents given by 
the Council on various occasions. The sgreement will shortly be 
ready for completion, and the Highways Comwittee asked that tbe 
Mad the Gouncil should be affixed to the agreement as soon as 
Tea y. ! $ : i 
Tup SOUTHWARK PROVISIONAL ORDER. 


The Highways Committee reminded the Council that last February 
disapproval was resaed of 5 to be carried 
out by the County of London and Brush Pr Electric Lighting. 
Oompany under its Southwark order, 1892. The Council took that. 
course in consequence of the Vestry of Bt. George-the-Martyr having 
stated that it refused sanction to the works, and had applied to the 
Board of Trade for the revocation of the order, having regard to the 
default of the company in not nr complied with the require- 
ments of the order, which was granted five Hark ago, that the mains 
within a certain defined area should be laid within.a spec.fied time. 
Thé Vestry further stated that it had under consideration the ques- 
tion whether it should iteelf undertake the supply of electric current. 
in the parish. The company subsequently served a fresh notice cf 
intention to execute the works referred to, and the Council, for the 
reason. above s'ajed, again disapproved them. The company 
appealed to the Board. of Trade against the decision of the Council 
and of the local, authority, and the appeal was heard before Major 
Cardew at the offices of the Board. The Board expressed a desire 
to hear any representaticns which the Council might wi-h to make 
with regard to the matter, and the chsi:man of the Highways Com: 
mittee (Mr. Benn) and Mr. Thornton attended, and supported the 
views of the local authority. 

The Board of Traje gave its award on Jule 11th, allowing the 
appenl, and appr;virg the «ik-,:u j ctt: t'« folo: iu. congr 1 na? 
1. Toas the ui.dertakers give 3 written under akivg to the Board of 
Trade that they will at once commence and diligently proceed with 
the exeoution of the seid works, and that if within 18 months from 
the oa o this ae p 1 are dais oes supply of. 
energy in the parish of Bt. George-the-Martyr, Southwark, from any 
generating station belonging to them, and existing at the expiration 


not? and I 


of the said period of 18 months, they will at once proosed to erect 
within the said parish, or within some adjoining district, a generating 
station, from which a proper and sufficient supply of energy in the 
said parish can be given. 2. That the undertakers, without delay, 
furnish the local authority with a correct plan of the said works, 
together with details of the sizə and situation of the proposed trans. 
former chambers and street boxes. 3. That this order shall not be 
held to fix the exact position of any transformer chamber, but that in 
case of any difference arising between the local authority or the County 
Council and the undertakers with regard to the position of any tran, 
former chamber, the matter shall be determined by an inspecting 
c ficer appointed for that purpose by the Board of Trade.” 

Ocmmenting upon the question, the Highways Committee stated 
that safeguarding conditiona of considerable importance have been 
secured through the action cf the Counoil and the Vestry. 


THE CHEMISTRY OF BOILER WATERS 


Ir is probable that the question of the impurity cf water for steam 
purposes is about as important in America as it is here. The sme 
Impurities seem to occur in about the eame proportions, and as with 
ourselves, there are many supposed cures. A recent paper by Mr. H. 
L.ffman lays a good deal of stress upon the corrosion of boilers by 
means of di:solved oxygen. Oxygen is so much more soluble than 
nitrogen in water, that the air taken up by water is not true air; it 
is made up of a larger than proper ratio of oxygen. When heated, 
the oxygen is given off by the water, and its chemical activity is 
increased. We have come to think that as oxygen attacka boiler 
plates, and does so chiefly near the point of feed entrance, it would : 
be desirable to free it of oxygen before it enters the boiler, by passing - 
it through a receiver filled with iron eee These present so 
much surface to the water that they would readily absorb any oxygen. 
They would also destroy any acidity, and particularly remove just 
such corrosive agents asa iron plates. 
 Nitrates are corrosive salts, and magnesium chloride being an 
unstable salt, is apt to give rise to free hydrochloric acid. This . 
seems to be what occurs in the water of the Thames below London 
Bridge, and causes such serious corrosion. Some waters are very 
difficult to treat in a way to deposit C dia amd : 
For example, it i: possible to destroy calcium sulp dy con- - 
verting it into calcium carbonate, which may be deposited, but 
the result of using soda for this purpose is to leave sodium sniphate — 
in solution. Taough a very soluble salt, it is not infinitely soluble, - 
and rapidly concentrates with dangerous results to the plates. We . 
cannot state exactly the effect of sodium sulphate upon water, but t 
is cortain that the effect of sodium carbonate is to destroy the.coeling . 
effect of water and incur risk of overheating. 

The modern tendency to use sodium fluoride and trisodiam phos : 
puse to convert the calcium aud magnesium compounds into floccu- - 
ent precipitates, as described by Mr. Baker, produces highly soluble - 
and non-corrosive salts of sodium. | 

It is against the undue concentration of these tbat engineers should 
apecially guard themselves. From the chalk waters of the south of 
England, the scale produced is a carbonate scale. This can be best 
prevented by the use of lime before the water enters the boiler. 
Very badly scaled boilers when the scale is carbonate can be cleaned — 
by dilute hydrochloric acid. The use of this is only to be carefully 
attempted. It is possible no harm may accrue to the boiler until the | 
scale has disappeared, but this requires watching. 

As regards soda salts in solution, we may add that the boiler insur- 
ance companies do not care now to insure boilers at above 15 Iba. 

ressure which are used for the concentration of soda liquor. Ina 

fetter now beforé ds, tbe chief engineer of one of the companies 
states that in such boilers unexpected fractures and oollapses are found 
to occur in a manner not yet satisfactorily explained. Undoubtedly 
soda ash has these. effects, and other soda salts must be guarded 
against in the absence of proof to the contrary. 


eq 
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Acetylene Gas, Its Nature, Properties, and Uses; also 
Calcium Carbide, Its Composition, Properties, and 
Method of Manufacture, By G. F. THOursox. Liverpool: 
Published by the Author, Lombard Chambers Bixteth, 
Street. 1898. 33. Gd. Post free, 33. 9d. 


This little work originated in a lecture delivered by the 


author before the Liverpool Polytechnic Society, the primary 


obj. ct of which was to ince known the properties of ace ye 
lene, aud by pabula g Oul ie wh eu auVaulaces du cU. t.a- 
dietiuction to its alleged dangerous character, to remove the 
suspicion attaching to it, and to allay the fears which have 
been aroused: by the occurrence of accidents through its 
agency. tet OR | 

This is not quite what Mr. Thompson saya in the first 
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paragraph of his preface, for in this he makes it porfectl 

clear to the reader that he is a partisan and posing as thoug 
bo held a brief for this new illuminant. On perusing the 
book, which is brightly, if, at times, loosely written, the 
average reader will probably fail to be convinced by Mr. 
Thompeon’s mere statements that acetylene possesses the 
harmless character which he attributes to it. We have 
v: ed to bring to the study of this little book an 
unbiased mind, and to set aside any feelings that might, 
perhaps, arise in us regarding an illuminant which professes 
to be so much superior to everything else as acetylene does. 
We have looked, therefore, through the various chapters for 
any proof that acetylene is so harmless as it is represented to 
be, bat we have sought in vain. Although the author refers 
to the alleged poisonous character of the gas, its products of 
combustion, and remarks upon the highly endothermic 
character of the compound, he does not attempt to disprove 
the statements which have been made respecting it, nor does 
le give any account or explanation of the numerous accidents 
which have taken place. On the other hand, he emphasises 
over and over again the harmlessness of the gas, and com- 
pairs of the various misstatements which have been made 
respecting it, though he does not pillory these so-called state- 
ments and show upon what grounds they are based, nor, as 
we have said before, does he give any account whatever of 
the accidents which have taken place, nor show how they 
ight have b2en prevented. The author rather treats the 
as one would be dispozed to treat a child when 
teaching him to swim, and we fancy him saying again 
and again, It's all right; there is no danger." But this 
would scarcely do for a book, even of such modest preten- 
mons as the one which we have in review. We 
expect something more than the author's reiterated assur- 
e, and we think that he might have been at some 
ins to review the literature of the subject and to answer 
5 which have been made against acetylene, 
eren if he prefer to gloss over the accidents which have hap- 
paed, as being the unfortunate but necessary accompani- 

mais of a new vum 0 

It is possible that Mr. Thompson has adhered too closely 
this lecture style in this book, and we think he has; but 
le artainly ought to dissociate book style from lecture style; 
1 any rate, he ought to have recognised that that which 
would pass very well in a popular lecture, will hardly be the 
wort of pabulum for a book, statements in which would be 
sol ag weighed and reflected upon by the intelligent 


We note with some surprise an entire absence of references 
to patent literature. It seems to us that in dealing with such 
a new subject as illumination by means of acetylene, D 
lerature should have been generously drawn upon, and a list 
of patente, even if unaccompanied by short abstracts of them, 
ahould have been consid essential. We note also a great 
dearth of references; but Mr. Thompson must know that 
the value of statements is enhanced if the writer can give 
his acthorities. The literature on this subject is necessarily 
rather scanty, but many books have been published in France, 
& any rate, which should have been studied and referred to 
by the anthor before he ventured into print. Possibly he has 
Kudied them ; if so, due acknowledgment should be made, 
tad a list of the literature of the subject should have been 

to the work. 

book is too small for detailed review, and also there 
i many points upon which we should like to join issue with 

the writer, but we must refrain from want of je 
_On the whole, this little work is one of the best. contribu- 
tons to the subject which we have yet read, and it cannot 
ful to be of use to those whose attention is being attracted 
wit, It strikes us, however, as being rather a skeleton book, 
ud if only Mr. Thompson will, in a new edition, put flesh 
apon its bones, and then clothe it decorously and suitably, 
re think it will be a much more useful contribution to our 
than in iis present form it is. Among other 
things, we would suggest that illustrations should be given, 
thowing the different forms of burners in which the gas is 
"mumed, the apparatus used in producing the calcium 
carbide, &c. The book is worth obtaining, and those who 
we interested in illumination will, whether their tendencies 
kan towards electricity or gas, do well to study it. We cer- 
Mil cannot class it amongst those useless books which 
nobody wants to read, much less purchase. an 


Steam Boiler Construction. By Water S. HUTTON. 
London : Crosby, Lockwood & Co. 1898. 


H do ea pde the author of this book, nor do ier 
anything of his bringing up, training, or experience, but he 
has certainly written one of the best, if not the beat, books on 
boilers that has ever been published. Whether from his 
own experience or by reason of a singular ability for collect- 
ing information of the right kind and putting it in a sim 
and accessible form, the author deserves the utmost it. 
The title is somewhat of a misnomer. It should have been 
extended to include working, for the book is an excellent 
guide on everything connected with the treatment of boilers, 
the handling of furnaces, and the qualities and capacities 
of fuels, The first section of the six into which the 
volume is divided deals with heat and fuels generally, 
including non-conducting materials, &o. The tables are 
good, and the verbal definitions of terms such as 
specific heat, latent heat, &c., are clear and concise, and 
suited to the practical man, and even the non-technical lay- 
man of intelligence who can comprehend English. 

There is no attempt at any finical definition ; the lan- 
guage is simple and to the point. But it is in the selection 
of facta and figures that the author is so commendably good. 
The subsequent sections of the book include chimneys and 
data as to water, heating surface and iculars as to 
furnaces and shelle, strengths of materials and structural 
details, descriptions of types of boilers, boiler setting, &c., 
and, finally, general details, as safety valves, injectors, &c., 
evaporation, explosions, &c. 

aking at random the question of stoking with reference 
to draught, grate area, fire thickness, we turn to the pages 
which deal with these subjects, and find a clear recognition 
that draught, size of fuel and thickness of fire, are closely 
interdependent factors. We find it clearly stated why a thin 
fire is apt to be wastefal, if not in the care of first-class 
stoking, and in this one respect of stoking a reader will learn 
how important a matter stoking may be, and how, say for 
purposes of a fictitious test, a stoker may purposely do well 
or il], and secure widely divergent results. We need not 
expand our remarks on these points; sufficient to say that 
Mr. Hutton is a safe and accurate guide. Throughout the 
book occasional brief sentences are met with, which show to 
the practical man that the author knows his subject. Com- 
mercially, also, the book is valuable for its information on 
the cost of evaporation, with various fuels and waste sub- 
stances, and there is much other valuable commercial infor- 
mation, some a little aside of the title, perhaps, but closely 
connected, and by no means out of place. Undoubtedly this 
is the standard book on steam practice, so far as steam gene- 
ration is concerned, and if he never does anything more, the 
author will have earned the thanks of the profession for what 
he has done in getting out this work. — | 


Industrial Electricity. Translated and adapted from the 
French of Henry de Graffigny, and edited by A. G. 
ELLIOTT, B.Sc. London: Whittaker & Oo., 2, White 

. Hart Street, Paternoster Square. | 


This book is the first of a series on electro-mechanics which 
the editor intends bringing out. The plea for the translation 
Spo. to bethat in the origina] French many thousands 
of the work have been sold. The book is undoubtedly a 
reliable one, though on page 13 we meet with the statement 
that the ohm is the resistance of a column of mercury 106 
centimetres long and 1 square millimetre in cross-section ; 
it seems curious that the editor should not give the precise 
length of the column instead of the approximation only. 
On page 43 it is stated that the Post Office standard cell is 
simply a Daniell cell in an ebonite box; it may be mentioned 
that this form of standard has recently been abandoned, 
and a form of dry cell is now employed for the purpose. 
The Callaud cell, by the way, is ca ed the Calland cell in 
error. On page 148, 200 words per minute is spoken of as 
an enormous speed for telegraph working, a speed which 
“will probably seem very slow 50 years hence.” Asa matter of 
fact, 600 words is now, and has been for some time, the highest 
Wheatstone antomatic speed. The book cannot be considered 
as an elementary one; indeed, it would afford but very little 
information to those who had not previously made a study 
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of electrical phenomena. Such matter as is given, however, 


is sound and well put together. The actual chapters are as 
follows:—I., Nature of Electricity; II., Electric Units; 
III., Magnetism and Induction; IV., Practical Measurement 
of Electrical Quantities; V., Chemical Generation of Elec- 
tricity; VI. Accumulátors; VIL, Dynamo-Electric Ma- 
chinery; VIII., Electric Light; IX., Electricity as a Motive 
Power; X., Electro-Chemistry and Electro-Plating; XI., 
Bells and Telephones; XII., Telegraphs. 


MAGNETIC SUSCEPTIBILITY OF 
MATERIALS. 


In the Physical Review (America), April, Mr. Albert P. 
Wills described a series of experiments to determine the 
magnetic susceptibility of various materials, the results 
obtained being as follows :— 


Material. K x 10¢ | Observations. 

Marble, 5 kinds — 603 to — 940 

Aluminium... + 1388 

Glass — 578 Tin is known to be diamag- 
Tin ... a + 354 \ ne and this Mx of ak 
Antimony `. %%% ᷑ a un 
Bismuth... — 12°25 suspected of containing iron. 
S ilphur . — 765 

Ebonite + 1:08 

Paraffin — 577 

White wax ... — 560 

Shellac " bus — 394 The oe of five values Cor 

; . -z responded in or 
Wood, 5 kinde "y | - 16 to — 51 e ine Hardee wea 
being most diamagnetic. 


A series of observations were made on bismuth in fields 
ranging from H = 1,620 to H = 10,450, which seem to 
show that the value of « does not vary with the strength of 
the field, and observations on white wax are said to give 
a similar result, though in this case no figures of it are given. 

The measurements were made by weighing a slab of the 
material in a magnetic field, in the mode shown in the figure, 
the dimensions being such that the field could be treated as 
uniform all over the lower bounding surface of the slab, 
could be neglected along its upper edge where the slab was 
suspended, and was unchanged by the insertion of the slabs in 
the air-gap. | 

The formula used to state the connection between the 
vertical force on the slab and the magnetic susceptibility is 
2 = 4. KH 


where F is this force, 
A is the area of the lower surface of the slab, 
x is the susceptibility of the material, 
H is the strength of field at the lower edge. 


An elaborate proof of the equation is given in the paper, 
but it may be shortly stated thus. To lower the slab through 
a short distance, d y, is equivalent to replacing the air in 
that space by the material under test. The energy repre- 
sented by the magnetic induction in that space when occupied 


by air is 5 A. d. H', and when occupied by the material 


The work done in lowering the slab is the 


E. A. d %. m. 
8 y 


T 
difference of these quantities, i. e., 


rd = . 1. . 4. m, 
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and 
2 F SA. r. H 


The value of H was determined by weighing in the field a 
eonducting frame identical in form with the bounding 
surface of the slabs carrying a known current. | 

The comparison between the mechanical forces on this 
conductor and the slabs of material is an excellent illustra- 
tion of the equivalence of a current of any form to its 
equivalent magnetic shell. 'The details of arrangement and 
manipulation of these experiments offer many points of 
interest. 


NEW PATENTS.—1898. 


Compiled expressly for this jownal by W. P. TacmPSON & 00 
Electrical Patent Agents, 333, High Holborn, London, W.O., te whem 
all inquiries should be addressed. . 


14.661. Draw and joint or intersection boxes for electric w 
on the tubular system and the like" R. A. Dovuoris. D 
July 4th. 

14,066. “Improvements in electrical fusible cut-outs.” 
Howargp. Dated July 4tb. 

14,694. “Improvements in and connected with elcctric arc lampe." 
E. BochBOLTZEz and J. TayLon. Dated July 4th. N 

14,714. “Improvements in vacuum dielectrics, electrodes, and 
apparatus for the production of czone.“ D. Mantis. Dated July 4th. 

14,715. “Improvements in tubular conduits for electric wiring.” 


A. J. 


T. TavrLom. Dated July 4th. 

14,726. “ Improvements in primary batteries." W. RowBoTHAM, 
Dated July 4th. 

14,732. “Method for obtaining combined alternating and con- 


tinuous currents and distributing the same for the electrical trans- 
mission of power, particularly for electrical traction." M. Dmm. 
Dated July 4th. (Complete.) 


14,761. "Improvements in electrical safety fuses or ‘ cut-onts’” 
W. E. LANG DON. Dated July 5th. 
14,785. An improved method of facilitating the coupling and 


uncoupling of alternating current dyn mos.“ G. 
July 5th. 

14,793. “Improvements in insulators.” TRR BRI su THomson- 
Houston Company, Limrrep. (B. Willard, United States.) Dated 
July tb. (Complete.) 

14,800. ‘Improvements in and relating to electrical heaters, 
rheostats, and the like having comminuted resistance for the electric 
current." R. van R. EIL. Dated July 5th. (Complete.) 

14,809. ‘Improvements relating to electric accumulators or storage 
batteries, and to the manufacture of plates or electrodes therefor.” 
W. H. Surrg and W. WILLIS. Dated July 5th. 


DzeTTMAB. Dated 


14,810. "Improvements in electric couplings." W. J. Davy. 
Dated July 5th. 
14,826. “Improvements relating to electric railways.” B. 


BELFIELD. (The Westinghouse Electric ard Manufacturing Com- 
pany, United States.) Dated July 5th. 

14,835. “Improvements in electrical curative appliances.” J. 
GarrEGos. Dated July 6th. 

14,839. *''Electro-deposition of metals by high tension currents" 
E. ANDREOLI. Dated July 6th. | 

14,868. “Improvements in primary batteries.“ P. Stiens. Dated 
July 6th. 

14,907. An improved arc lamp with magnetic carbon move 
ment.” F. KLosTEBMANN. Dated July 6th. (Date applied for 
under Patente, &c, Act 1883, Sec. 103, January 31, 1898, being 
date of application in France.) (Complete.) 

14,909. “Improvements in electric conduits.” J. Pescuex. Dated 
July 6th. 

14,934. “Improvements in junction boxes and like fittings for 
electrical wiring.” G. A. OLARE, W. McAuray, and J. A. McLaren. 
Dated July 7th. 

14,947, “Improvements in apparatus for telegraphing without 
wires.” W.J.Brooxs. Dated July 7th. 

14,953. Electric sounding apparatus." 
July 7th. | 

14,958. ‘Improvements in electric motors and dynamo-electric 
generators." F. H. VaRLEY. Dated July 7th. 

14,959. “Switch and contact apparatus for the cars of electrical 
railways and tramways.” SIEMENS BROTHERS & Company, LIMITED. 
(Siemens and Halske Aktien-Gesellschaft, Germany.) Dated 
July 7th. (Complete.) 

14,983. Improved means of making connection with electric 
cables.” R J. Harron and W. T. HENLEYS TELEGRAPH Wok 
Company, Limrrep. Dated July 7th. 

191092; “An improved electric switch.” G. Hro. Dated July 
8th. 

15.028. Improvements in the manufacture of electrodes.” H. J. 
Happan. (O. Francke, Germany.) Dated July 8th. (Complete.) 

15,032. “Improvements relating to the fixing of electric wires 
or cables.” 8. W. MrroHELL. Dated July 8th. 

15,040. ‘Improvements in automatic circuit breakers.” THE 
British THomson-Hovuston Company, LIMITED. 
United States.) Dated July 8th. (Comp’ete.) 

14,041. “Improvements in circuit breakers.” 


H. E. Warrer. Dated 


Tua BRITISH 


TuRHoMSON-HoUsTON COMPANY, LIMITED, (E. M. Hewlett, United 


S:ates.) Dated July 8th. (Complete.) 


15,082. “Improvements in electric telegraphs for ships and for 
other purposes"  EvsnsHED & ViGNOLES, Limiten, and S. Evrs- 
SHED. Dated July 9:h. 


15,100. Electrical influe-ce machines.” W. R.PipGrom. Dated 
July 9th. 

15,126. “Improvements in the manufacture and production of 
insulated electrical cables or conductors and apparatus to be em- 
ployed in the said manufacture. A. H. Howarp. Dat:d July 9th. 

15.144. An improved system of electric traction." N. FrEOR- 
TENMAOHEB. Dated July 9th. (Complete.) 


(E. M. Hewlett, 


* tí bey * 
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Pu rhon Naylor Controller (illustrated) 2 
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frequencies, and in an appendix with apparent efficiency, 
power and inductance factors and notation. Dealing first 
with efficiency, the report commences with the definition 
that the efficiency of any apparatus is the ratio of the net 
power output to the gross power input, ard proceeds with 
the statement that electric power should be measured at the 
terminals of the apparatus, and that in alternating current 
machinery the power should be measured when the current 
is in phase with the E.M.F., except when a definite phase 
difference is inherent in the apparatus, as, for example, in 
induction motors. Mechanical power is to be measured on the 
shaft of the machine, and is to include bearing friction and 
windage, but is not to include loss in gearing or belts, nor 
the increase of bearing friction due to belt tension; with 
this exception, however, that when a machine is mounted on 
the shaft of a prime mover so that it cannot be separated 
from it, all losses due to bearing friction are to be excluded 
owing to the practical impossibility of determining them 
satisfactorily. We do not see why bearing friction should 
have been singled out as not measurable, as it appears to us 
that under the conditions named it will be just as difficult 
to measure accurately the other losses in the electrical 
machine, and it would have been better to treat the com- 
bination as a whole, and say that in such case the efficiency 
of the combination must be determined by the ratio of 

.H P. 
1. H. P. 

After stating that all the losses may be determined indi- 
vidually, and should be measured at, or reduced to, the 
temperature of continuous operation, the report proceeds 
with the application of these rules to various classes of 
machinery, commencing with commutating machines. Under 
this head, we note that special attention is drawn to the 
importance of determining the losses due to friction of 


brushes on the commutator and to brush contact resistance, 
C 


5 or by the steam consumption per kilowatt per hour. 
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but no suggestion is made as to how these losses should be 
measured; also, that it is stated that in calculating the 
excitation losses, the loes in the field coils alone should be 
included in separately excited machines, but that in self- 
exciting machines the loss in regulating rheostats should also 
be debited to the machine. Why the separately excited 
machine should be more favourably treated than the self- 
exciter is not stated, and if any difference is to be made 
between the two, it ahould rather be that the whole energy 
required to drive the exciter should be debited to the 
separately excited machine. | 

In alternating current machinery, it is proposed to measure 
the bearing friction, windage, hysteresis, and eddy current 
loases, by driving the machine on open circuit by a motor; 
and to obtain the total loas by adding to these stray losses, 
the C? R losses in armature and fields, and also a quantity 
representing what are called in the report “load losses,” and 
are defined as being the difference between the total losses 
under load and the sum of the losses specified above. The 
method of arriving at the amount of energy to be added for 
load losses is somewhat arbitrary, as it is proposed that the 
machine shall be run on short circuit and at full load cur- 
rent and normal frequency, by diminishing the strength of 
the field; then, if the energy required to drive it under 
these conditions, minus friction and armature C? R losses, 
does not exceed 20 per cent. of the open circuit core loss, the 
load losses may be considered negligible. Should it be in 
excess of 20 per cent., then 50 per cent. of this excess should 
be taken as representing the load loss. We should certainly 
prefer, wherever possible, to determine the efficiency under 
load by driving the machine by a motor, the efficiency of 
which has already been determined at varions loads. 

For induction motors and generators it is proposed, owing 
to the importance of load losses, to run them on a brake and 
determine the efficiency by measuring the electric input by a 
wattmeter, and for transformers it is proposed to measure 
core logees on open circuit and C? R losses, and to add thereto 
load losses measured by short-eirouiting the secondary and 
impressing on the primary an E.M.F. sufficient to gend full 
load current through the transformer. The load losses will 


be equal to the input measured by a wattmeter minus the 


O? R losses. | | 
The report next deals with rise of temperature, and not 
only describes methode of determining the rise, but also 


recommends certain maximum values of temperature rise for 


different apparatus. The rise of temperature should be 
referred to the standard conditions of a room temperature of 
25? C., a barometric preesure of 760 mm., and normal condi- 
tions of ventilation. We are not told lor to correct for 
variations of barometric pressure, nor what effect it has on 
the rise of temperature; but we are told that if the room 
temperature during the test differs from 25° C., the observed 
rise should be corrected by 3 per cent. for each degree ; that 
is, that if the temperature of the room is 85° C., the observed 
rise is to be decreased by 5 per cent., or if, on the other hand, 

the room temperature is only 15° O., the observed rise must 
be increased by 5 per cent. It would, we think, have been 
more to the purpose if some definite understanding had been 
come to concerning the relative position of the apparatus 
under test and the thermometer which measures the room 
temperature, as the position of this latter will greatly 
affect the resulta. The temperature is to be measured after a 


run of sufficient duration to allow it to reach practical oon- 
stancy, except in the case of apparatus intended for inter. 
mittent service; and in electrical conductors, the rise of 
temperature is to be determined by their increase of resist- 
ance, a temperature coefficient of 0*4 per oent. per degree 
centigrade being used for copper. The maximum values of 
temperature rise which are recommended are in moet caxs 
50? O. for electric circuits (measured by resistance), and 
40? C. for other parts of the apparatus (measured by thermo- 
meter); but for commutators and collector rings a rise of 
55° O. is allowed, and for railway motors a rise of 75° C. 
after one hour's run at full load. 

With regerd to insulation, the importance of dielectric 
strength rather than of insulation resistance is insisted on, 
and it is proposed that the latter shall be of such a value 
that the rated voltage will not produce a leakage current of 
more than 1,5: ;;5sth of the full load current, and that in 
any case an insulation resistance of one megohm shall be 
considered sufficient. The dielectric strength should be 
determined by a continued application of an alternating 
E.M.F. for five minutes, and the test should be made on 
the complete machine and not separately on its individual 
parts. The duration of this test does not seem long enough, 
as instances have been brought to our notice where appe- 
ratus has stood the high pressure test for more than five 
minutes, but has broken down in a quarter of an hour; and 
we should have been inclined to suggest at least half an hour 
as the time during which the high pressure should be 
applied. Of course the duration depends on the ratio of 
test preasure to working pressure, but we should prefer one 
and a half times the working pressure for half an hour to 
two or three times the working pressure for five minutes, as 
the latter is more likely to strain the insulation and prepare 
the way for a breakdown at some future time. The test- 
ing pressures recommended in the report vary from three 
times to one and a half times the working pressure, the 
higher ratio being used for the lower voltage apparatus. In 
this connection it may be remembered that the Board of 
Trade regulations require that high pressure mains shall not 
be brought into use unless the insulation has withstood the 
continuous application for one hour of twice the working 
pressure, and that in the draft rules the same test was to be 
applied to all apparatus connected to the circuit; bat that 
after discussion of the draft rules, the test pressure to be 
applied to apparatus was reduced to one and a half times 
the working pressure. 

With regard to re ulation of generators or motors, it is 
proposed that the test ould be made with constent excita- 
tion in separately exited machines, and for self-exciting 
machines without altering the adjustment of the regulating 
resistance, if there be ‘one, and that the excitation shall be 
such as will give the load output at normal speed. Under 


. these circumstances the regulation of voltage, current, or 


speed shall be measured, by the ratio of the maximum varia- 
tion of voltage, current, lor speed to the full load value whilst 
passing from full load \to no load, the speed being kept 
constant in generators, apd the voltage or current being kept 
constant in motors according to whether they are to be 
operated on a constant tential or constant current circuit. 
Referring to the rating of, machinery, it is recommended that 
both electrical and — power should be expressed in 


kilowatts, and that alterrjating current apparatus should be 


i 
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rated on the besis of non-induotive condition, s.e., with the 
corrent in phase with the terminal voltage. 

The report oonoludes with the recommendation of certain 
standard voltages and frequencies, viz., 125, 250, and 550 
volts fap low pressure continuous current generatore, and 1 10, 
320, and 500 yolts for continuons current motors and other 
receiving apparatus. For receiving apparatus on alternating 
egress circuits, the voltages recommended are 110, 220, 


ped 410 vo'ts, and it seoms a pity that these samo voltages . 


shoald not hava been adopted for continuous currents, or, 
st amy rate, that the same voltages should ro} be reoom- 
mended fer both continnous and alternating currents, and 
that the twp higher voltages should not, in both cases, be 
moliples of the lowest. It will be difficult to arrange a 
three-wire system for 220-volt lamps between the outer and 
middle conductors, and for 500-volt motors between the 
oaters; and yet we suppose it is probable that three-wire 
guems with more than 220 volts between the outers, will 
st some not very distant period be used in the United S“ ates, 
and that when that time comes a choice will have to be made 
between 220-volt lampe and 440-volt motors, or 250-volt 
lamps and 500-volt motors. The frequencies recommended 
for alternating current apparatus are 25 ~, 40 ~, 60 ~ 
1 120 , and it is probable that one or other of these 
frequencies would suit the conditions of working of any 
andert iking. Whether this recommendation will find favour 
or not is another matter; as we believe, to take an example, 
that 120 ~ is a frequency which is not largely used, whereas 
a large amount of apparatus working at 188 ~ is already in 
ne in the United States. 

The report deals with most of the important questions 
vhioh ara of interest to the user and manufacturer of elec- 


troll apparatus, and will, we expect, have provoked a good | 


deal of criticism at the meeting of the Institute at Omaha, 
where it was to be discussed by the members. We have 
referred to it at some length, as the question of standardising 
is occupying the attention of electrical engineers in this 
country; and, although it is probable that some of the 
roommendations are not what would suit English require- 
ments, yet the report of a committee, composed of such well- 
known men as Messrs. Crocker, Hutchinson, Kennelly, 
Lieb, Steinmetz, Stillwell, and Elihu Thomson, cannot fail 
to b» of interest to all who are trying to find a way of 
helping the industry by standardising the requirements of 
he iere of electric plant. | 


* WE contradicted last week the statement 
8 e made by a Russian writer that a Prof. 
Petroff had discovered the electric arc in 

1802, 11 years before Sir Humphry Davy. We shall read 
with interest the documents on which he bases his assertion. 


medium of communication between the f th vanio of 
| Tigholsoa  Oelober, 1800. 


- employed, the 
evident combu 


had discovered the electric arc. 


metals 
connected with four boxes of wood in regular order, after the 
manner adopted by Mr. Cruikshank, and the fluid made use of was 
wera combined with about ruth part of its weight of nitrio 


Whetr the circuit in the batteries was completed by means of 
small knobs of brass, the spark ved was of a dazzling 


brightness, and in apparent diameter, at least, jth of au inch. 


It was perceived only at the moment of the contact of the metals 


and. it was accompanied by a noise or snap. 


P 

leces of well-burned charcoal were 

was still larger and of a vivid whi'eness, an 
was produced, the charcoal remained red hot for 
some time after the contact, and threw off bright corruscations.— 
“ An account of some experiments on galvanic electricity made in the 
Tbestre of the Royal Institution" (Journal of the Royal Institution, 
Vol. i., 1802). 


Many electricians will bs surprised to hear that in several 
old and mo lern English books there is no mention of the 
discovery of the electric light by Sir Humphry Davy, and 
that in the French books, Du Monoel, “' Eclairage Electrique, 
by Alglave and Boulard, the first experiments made by 
Sir Humphry Davy are represented as having taken place 
in 1813. Evidently, the Russian writer, under the impres- . 
sion that the information given by Du Moncel and others 
was correct, and having heard of the experiments made by 
Petroff, who may have repeated at the end of 1802 the ones 


' When, instead of the metals, 


. made by Davy several months before at the Royal Institution, 


jumped at the conclusion that it was his countryman who 
Errare humanum est ! 


Electric Farnaces.—Thox who are endeavouring to 
exploit commercially the electric furnace, should (if they 
read French) cha a paper which has recently been read 
before the Paris Academy of Science by Gin and Leleux. 
In this paper the authors discuss several very important 
matters which have a practical bearing upon the manage- 
ment of the electrical furnace. Briefly, the leading features 
of their papar are as follows :—The characteristic fall of 
potential of an arc striking across a given medium is due 
simply to the resistance of the mass of gas which lies between 
the electrodes resulting from the volatisation of the material 
of the electrodes or of the substances subjected to the action 
of the arc. If this mass of gas is ed as a cylinder 
with a sxctional area equal to that of the electrodes, and if 
this cylinder is assumed to be surrounded by a psrfeot 
thermal screen, it can be shown that the temperature of 
the arc would increase as the square of the density of the 
current and the ratio of the resistivity to the specific 
heat per unit volume of the atmosphere of the aro, the two 
latter factors being themselves variable with the tempera- 
tare. When the arc is allowed to pass through a mixture 
suoh as that used in the preparation of calcium carbide, the 
aro forms round itself a sort of et, at the upper pole of 
which is a small crater through which carbonic oxide and 


the vapours of calcium oxide, calcium, and carbon escape. 


The volume of this cavity increases up to the point at which 
the heat liberated by the aro is in equilibrium with the loss 
of heat to the surrounding medium. After cooling, it is found 
that the interior of the pocket is lined with a brilliant layer of 
vesicular. graphite, behind which is a concentric layer of 
crystallised einm carbide, and behind this a layer of un- 
altered material. This result can be explained by assuming 
either that at the temperature of the arc the calcium carbide 
dissociated, or that part of the calcium oxide volatilised so 


rapidly that it escaped reduction, and an excess of carbon 


was left. Direct experiment shows, however, that with a 
sufficiently intense arc, caloium carbide is dissociated at a 
temperature below that at which carbon volatilises. The 
tension of the arc varies with the surrounding atmosphere ; 
for example, with calcium carbide mixture when the 
stationary temperature is reached the tension is from 18 to 
20 volts, the electrodes being 10 om. apart, whilst with a mix- 
ture of carbon and maganese oxide tension is only 10 
volts, and the pocket formed is much larger. For further 
details the original paper in the Comptes Rendus, CX XVI., 
286, should he consulted. 
D 
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 ELWELL-PARKER STANDARD MARINE 
GENERATING PLANT. Ik 


WE reproduce below from the New York Electrical Engineer 
an illustration of the standard marine generating set recently 
brought out by the Elwell-Parker Electric Company of 
America, Cleveland, O. This apparatus has been developed 
by years of experience of the requirements in this class of 
machinery when used under the exacting conditions that 
prevail on ship- - 
board. These sets 
are manufactured 
in sizes from 5 
kw. to 40 kw. 
and, although de- 
signed, as we 
have noted, for 
special marine 
work, their com- 
pact ness and satis- 
factory results 
have commended 
them strongly for 
stationary isolated 
installations in 
various clasges of 
work on shore. 
The dynamo is 


«f 


be gauged before, during, and after, the application of the 
pressure, or how else can the pressure effects be known? 
Originally made 12 years ago for 125 Iba. pressure, the boiler 
was working at 140 lbs., a curious instance of change of 


presure. 

We have frequently pointed out the valueless nature of 
the hydraulic test save in expert hands. Excessive testa 
like the one applied to this boiler are. very liable to rupture 
something, and leave the boiler just ready for explosion. 
Careful gaugings will show sometimes whether any impor- 

tant stay has 
failed, but at the 

beat the hydraulic 
tent hs no subeti: 
tute for i tion. 

The pnm 
Company have had 

to pay 4100 to- 

. wards the cost of 
the inquiry. They 
pere condemned 
for not providing 
competent inspec- 
tion of their 

. boilers. Tae cost 
of inspection is 

BO very .elight, 
that it is surpris- 
‘ing sə succes-ful 


designed for a a company did 
minimum weight, . not have ic done 
and to run spark- regularly. It is 
c without any not pleasant to 
overheating. Ail think of these 
connections are little tramway: 
easily accessible, engines being 
and any parts that ready to burst ina 
need adjustment crowded thorongh- 
or renewal are so- fare, and one 
dis as to natarally turns to 
make the mox eO suh me electric traction as 
convenient ar- ELWELL-PAREBR PLANT. a way out of the 
rangement. 2 Meo . | difficulty. Apart, 

The engine is designed to be very open, and all parts are however, from this obvious fact, it is important that the 
made to be readily accessible. The bearings are extra large, 


and the oiling arrangements are such as to secure continuons 
oiling with the minimum of attention. The whole set is 
rigid and strong, so as to be poo against the jarring to which 
it is so mach subjected on shipboard in rough weather. 

The shaft has a coupling between the engine and generator 
80 that each half of the set shall be, as it were, practically 
independent of the other half. The outboard bearing is 
rig ter pe, roiling, removable and made to gauge 80 as 
to be interchangeable. A considerable number of these sets 
have been in use for some time on the American lake steamers 
and have always given the most satisfactory results. | 

"The accompanying cut shows the 10 and 20-kw. sizes. 
The 10-kw. size runs at 450 revolutions, the 15-kw. at 400 
revolutions and the 20-kw. at 850 revolutions per minute. 


BOILER TESTING. 


THE recent explosion.of a steam boiler at the depot of the 
Rochdale, Bury and“ Oldham Tramways Company is signi- 
ficant of two things. One is, that with steam tramways the 
boilers of the locomotives are a source of danger to the 


public; and the other is, that the inaccessibility of the . 


tubular boiler for inside inspection is such as to render these 
boilers apt to become unsafe even in the hands of experienced 
men. Both these dangers would be removed if all tramways 
were electrically operated. The steam power would be at 
central 5 and the boilers 5 be of a size and 
variety to admit proper periodical inspection. It a pears 
that the boiler which exploded at the Bury depot had two 
bulges in the fire box, and had been tested to 250 lbs. pres- 
sure; but no one had ganged the boiler while the pressure 
was op. Obviously a water pressure test is made to show 
where there is weakness, and parts which can move onght to 


false sense of security engendered by a haphazard hydraulic 
test should be dissipated. | 
| Tur . test is, or shonld 5 as a scientific 
implemen uiring a v uli ill to in t its 
indications, Oni 8 skilled nan ought to be allowed to use 
it, end even in his hands much that it indiostes may be 
d negative, and the value can only be even approri- 
mated by very careful consideration of all collateral 
evidence, That these truths are understood appears from 
recent correspondence from practical men which has 
appeared in the Practical Engineer since‘ the explosion, 
but they are not understood by many men who are responsible 
for steam boilers, and one correspondent rightly blames the 
Marine Department of the Board of Trade, whose surveyors 
were at one time so insistent upon the hydraulio test, In 
New York at one time, if not now, a cartload of common 
or garden policemen would call on steam users with a force 
pump, couple this up to the boilers, and test them to so 
much above the working p and grant a certificate on 
this alone. This police attitude of mind is a common lay 
attitude towards steam boilers, as though a complex structure 
could be proved like a piece of hemp rope. The hydraulic 
test will not show grooving or corrosion. It may, in good 
hands, indicate faulty stays. If a boiler stands the test 
applied it is at most known that it did stand it, but it is not 
known whether the brutal test broke a few stays and left the 
boiler weaker than before. To properly inspect some boilers 
they require to be completely gutt This need not be done 
every year, With ordinary water much may be assumed, by 
an experienced man, from the appearance of visible parta, as 
to the condition of parts that are invisible. Few realise the 
enormous gross loads upon the bottom fire box rings of loco. 
type boilers, and these are apt to become grooved internally, 
and this can only be estimated by such “inspection” as is 
pene through the mud holes, and this is usually done by 
d, and can only extend an inch or two on each side of 
the hole. The fire box crown can be seen through the. lateral 
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man-hole, but the stud stays are out of all reach. Locomo- The inventors’ aim has been to combine three points 
tive type boilers ought to be avoided where water is corrosive which are of fundamental importance in the design of a 
or liable t» form scale, and boilers of more easily visible type controller for electric automobiles, namely :— 


should be adopted. The central station with electrical trac- 1. Simplicity. 


tion offers facilities for this, in that a stationary boiler may 2. Ease and quickness of breaking the circuit, without 


bo selected from a wider variety of forms than the boiler of destroying the working contacts by sparking. 
a locomotive. 8. R-liability of contact. 


— 


All who have had any experience in driviog electric cars 
through the crowded thoroughfares of London, will be well 


P aware of the constant breaking and making ofthe circuit of 
THE ELIESON-NAYLOR CONTROLLER. the car, especially when slowly moving along behind a long 


— line of traffic. 


It is no exaggeration to say that it is some- 


Tus controller or switch bas been designed by Messrs. times necessary to break the circuit 20 times in a minute. 
C.P. E ieson and W. S. Naylor, Take, for instance, the case of a four-speed controller. 


Fic. 1.— TRI ELIESON-NAYLOR CONTROLLER FOR ELECTRIC AUTOMOBILES. 


Suppoie the contact block is on the 
third-speed connection, in order to 
break the circuit the block will have 
to be run back across contacts two and 
one, This means that for one break- 
ing, sparking will take place at three 
distinct contacts. Again it is often 
absolutely necessary to be able to start 
on a quick speed and not slowly get 
up speed by moving the controller con- 
tact from the first to the third or fourth 
contact piece. 

In order to accomplish this and 
also to obviate the sparking at each 
contact piece, an auxiliary switch has 
been added for breaking and making, 
Bearing in mind their first aim, viz., 
simplicity, the inventors have to 
arranged that this auxiliary switch (see 
figs. 1 and 2) is worked by the same 
handle as the main contact block. The 
circuit is broken by merely depressing 
the handle and completed by raising 


it. 

This auxiliary switch consists of 
four contacts which minimises the 
sparking effect. If these contacts get 
at any time badly damaged by spark- 
ing, they may quickly be renewed, and 
at a trifling cost com to the cost 
of renewal of the main contact pieces. 
It is, of course, clear that in whatever 
position the controller contact block is, 
the circuit may be sape broken by 
merely depressing the handle and with- 
out in any way interfering with the 
speed combination, so that the car re- 
starts at the same speed that it was run- 
ning at before it was necessary to sto 
or slow down. Another point which is 
quickly appreciated by those who drive 
electric vehicles. is, that breaking the 
circuit is accomplished without having 
to move the wrist or arm through a 
large angle. With reference to the 
third aim, viz., reliability of contact. 
It has been found that it is difficult to 
tell when the moving contact block 
attached to the controller handle is in 
central position with the contact slabs 
fixed to the base. For it is possible 
to get sufficient. contact to keep. the 
vehicle in mt but at the same time 


the contact may be heating owing 
to insufficient area of contact for the 
current. 

It is, of@ourse, possible to have a 
dial and a ter, but in actual prac- 
tice it is found that, especially in 


crowded stréets, the driver has no time 
to look at a dial, but must constantly 
look ahead. Again, this difficulty may 
be overcome by a stiff spring and no 

arrangement, but this obviously inter- 


The controller is intended for use in connection with any feres with easy and quick manipulation. Referring to 
electrically propelled vehicle, either tramcar or ordinary fig. 2, which is a plan of the back of the controller, 
road motor car.” the position there shown is when the main contacts 
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are perfectly oentral one above the other. Then the 


direction of the current through the motor, and consequently 


roller pin at the top of the figure is in one of the curved the direction of motion of the vehicle, or es an electric 
openings on the quadrant, When the contacts are inany brake in case of emergency. When itis in the position shown 
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Fra. 2.—- TRI EL HSO A- Na TLOBR CONTROLLER FOR ELECTRIC AUTOMOBILES, 


position not exactly central one with the other, the roller 
pin runs on the periphery of the Tun thus pressing on 
the end of the pin marked a. This presses together two 
metal stripe, not shown in the figure, which complete an 
electric bell circuit, Thus it will be seen that the bell will 


always riug except when the main contacts are exactly 
central one with the other. | 

In fig. 8 is shown a simple foot switch, by the same 
inventors, which may he need either for reversing the 


in the illu:tration the connections are arranged for a forward ` 


motion of the vehicle. When depressed the motion of the 


vehicle is reversed. When the foot is taken off, the switch 
returns to its normal position by means of a spiral spring 


inside the tube. 


Tt will be seen that by using the main controller which : 
has only one handle, and this simple foot reversing switch, - 
a driver has very little oppo-tunity of getting muddled, as 
he may readily do where he has a multiplicity of handles to 


attend to. 


DIELECTRIC STRENGTH OF AIR. 


Wx have just received the provisional copy of a paper b 


C. P. Steinmetz on “The Dielectric Strength of Air,” whic 
was read before the American Institute of Electrical 
Engineers last month. The author investigates the striking- 
distance of sparks between various conductors, including 
parallel cylinders, np points, and spheres. He also 
examines the effect on the striking-distance when secondary 
conductors are placed ia or near the path of discharge. 
Polished brass cylinders ard spheres were used, en i to secure 
perfect smoothness they were amalgamated after cach dis- 
charge; the effect of this precaution was greatly to increase 
the uniformity of successive tests. The firet part of the 

per is a description of the transformers and alternators 


Pa 
employed in the experiments. The striking- distance tests were 


made in the usual manner, $.e., by setting the electrodes st 
a fixed position, then closing the generator switch, gradually 
increasing the exciting current, and finally noting the volta 


eP r- » 


— — — — — 
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at the instant of discharge. Special tests relate to the 
effect of capacity in the discharge circuit, and to the 
shape of the generator wave. For the latter purpose 
two alternators were employed, the first a smooth-core 
Tbomson-Houston type, giving practically a sine wave; the 
second, a high frequency “ironclad,” giving a saw-tooth 
form of wave. 

It is important to notice tke capricious nature of the dis- 
charges when a departure is made from the sine form of 
wave. With the “ironclad” alternator, the breaking down 
point was quite unstable, both for sharp poitts and smooth 

; the brass spheres were polished, amalgamated, and 
rübbed clean before each test, with the same care as in tests 
with the emooth-core alternator, nevertheless the readings 
were far more erratic ; and in several instances the same dis- 
ruptive voltage occurred at striking distances, differing from 
one another by as much as an inch in distances all less than 
afoot. This bas its parallel, we think, in the capricious 
amplitudes of received waves on long cables, when the 
EMH. Fs. at the " end are not of sine form. 

In the teets made with thesmooth-core (sine) alternator the 
resalts are for the most part consistent. For parallel 
cylinders, the striking distance increases faster than the 
voltage; and the curves for parallel cylindera of larger 
diameter resemble the lower part of the carve for cylinders 
of less diameter, but to an increased scale. The curve repre- 
senting the striking distance between sharp points starts as a 
tiraight line, the ttriking distance being proportional to the 
voltage at the rate of 20,000 volts per inch. At about 1} 
inch spark, the curve bands upward and passes into a second 
straight line that continues to the 38-inch spark distance; 
the distance here increases at the rate of 1 inch per 8,000 
effective volts. This second straight line, howéver, does not 
pass through the origin, but through a point corresponding 
to 22,000 effective volts. Spheres + inch diameter behave, 
at comparatively low voltages, very much as sharp pointe, 
and even intersect the curve of sharp points. This observa- 
tion may remove the necessity for points on lightning 


Mr. Steinmetz draws a comparison between the power of 
resisting disruptive electrical discharges and the mechanical 
eirength of a beam. The strength of a beam remains 
practically unimpaired up to a certain load, and then suddenly 
falls to zero. Similarly the spark-resisting power of air is 
practically infinite up to a certain potential, 2yond which it 
falls to nothing, or next to nothing. The dielectric stress is 
represented by the electrostatic gradient; if this exceeds a 
certain constant value, 1.6, the dielectric strength of air," 
a disruptive discharge occurs. Unfortunately, the experi- 
ments show that the “dielectric strength " of air, defined on 
this mechanical hypothesis, is not a constant; it differs 
«cording to the form and siz» of the electrodes, and its 
measurement is somp aaka by brush discharges, The 
brush discharges at high voltages do not cover a well 

area; they consist of an infinits number of streamers 

in rapid and violent agitation issuing from the electrodes 
to a greater or lees distance. Moreover, this area is only 
partially broken down, i. s., its dielectric strength” has not 
quite reached zero. In mechanical parlance, it is a medium 
under a strain that exceeds the elastic limit of the 
ET presen f l work 
iper re ts a vast amount of experimental work. 

It d dca about 50 pages of the Journal, and contains 
nearly the same number of curves and diagrams. The 
auem differences used, 170,000 effective volts, are pro- 
y the highest that have ever been “machine made" at 


ordinary frequencies. 


THE PRODUCTION OF OZONE, AND A 
COMPARISON OF ITS COST WITH THAT 
OF OTHER OZIDISING AGENTS. 


Bv JOHN B. C. KERSHAW, F. I. O. 


Is Article 1X. of a series upon “ Electricity in Relation to 
the Chemical and Metallurgical Industries, published by the 
writer in the early part of 1897, brief mention was made of 
tke electrostatic method for the product ion of czone, and of 


the proposals for utilising this form of oxygen for bk aching 
and disinfecting operations upon a large scale. Since the 
date of that article, a considerable number of new investiga- 
tions relating to the production and utilisation of cz ne have 
been published, and in the present article the writer proposes 
to give a brief description of each of the different forms of 
ozoniser now before the public, and then to examine the 
financial aspects of the use of ozone for the various purposes 
that have been proposed. | 


I.—PRODUCTION OF OZONE. 


Antreols's Ozoniser.—The latest form of ozoniser patented 
by Acdreoli is of the * open type, that is, the ozonised air 
is in direct contact with the metal forming the electrodes, 
and only one dielectric surface separates the latter. These 
electroles are now made of aluminium, and may be either 


both of the grid” design, or one may be a plain surface of 


aluminium, while the other is of the grid variety. 

The plain aluminium electrodes are formed by covering 
a wooden board of the siz3 required with thin aluminium 
sheet; while the grid ” electrodes are formed by str«tchiog 
a large number of serrated aluminium wires across a wooden 
frame having crossbars at intervals to keep these wires in 
position. The two electrodes and the sheet of glass acting as 
dielectric are clamped together in a wooden carrier, and any 
number of these units can be built up to form an ozoniser of 
the desired capacity. Alternating currents of high voltage 
are used for working these ozonisers; the 8-unit ozoniser 
(4 kw.) being worked with a current of 6 amperes at 85 
volts in the primary circuit, and 13 ampere at 2,800 
volta in the secondary circuit. This form of ozoniser is 
said to yield 125 grams ozone per kw.-hour, a great advance 
upon the 40—64 grams per kw.-hour, which was obtained 
with the earlier form. No cooling is required, but the air 
used must be perfectly dry and free from dust. The Electric 
Ozone Syndicate is manufacturing these ozonisers in all sizas 
for industrial use, and they are said, by the makers, to be 
the simplest and most effective yet designed.* 

Otto’s ozoniser is made in two forms, oblong and circular. 
Each element is composed of a thin sheet of metal laid upon 
a sheet of glass, or fixed between two glass plates. In the 
oblong form the air enters at one end and travels in a zigzag 
manner between the several clementa forming the czoniser ; 
in the circular form the air enters at the .centre of the discs 
and passes away at the circumference. The'alternate elements 
in each cage are connected iu parallel to the positive and 
negative poles of the transformer. Otto’s chief discovery has 
been that of the fact that the output of czone is propor: 
tional to the periodicity of the alternating current used to 
work the ozoniser. The output per E.H.P.-hour he states 
ia at a maximum when a periodicity of 80 per second is used. 
Working under these conditions he has obtaincd a yield of 
155 grams czone per E. H. P.-hour. 

The Yarnold ozoniser consists of a flat shaped box 
containing a number of horizontal plates of glass, coated on 
one side with go'd leaf. These metallic films are conne ted 
alternately in parallel to the two poles of the transformer. 
The sir or oxygen is ed into the space between two 
neighbouring plates, and does not come into contact with the 
metallic film. An alternating current of about 15,000 volts 
potential, and 83 periodicity is used in working this ozonieer, 
and no cooling is required. Messrs. Yarnold & Rosenblum 
state that the yield of ozone with this form of ozoniser is 
175 grams per E.H.P.-hour, a yie'd higher than any yet 
published. | | 

This ozoniser is being exploited by the Commercial Ozone 
Syndicate of London, and is to be used by the “ Ozone Oil 
Refineries and Industries,” a company which is about to be 
floated for the manufacture of oils and fats by Rosenblam’s 

Lenta. | 
P^ fe Siemens and Halske ozoniser consists of a number 
of tubes placed together to form a “tube-trellis.” Each 
separate unit is made up of an inner metal tube, and an 
outer glass tube covered on its external surface with tir-foil. 
Water is led through the inner tube in order to keep down 
the temperature, and the air to be ozonised is through 
the annular space between the metal and glass tubes. The 
output of this form of ozoniser is stated by Dr. F. ölich to 
be 20 grams ozone per E. H. P.-hour; and use has been 


* For further information se» ELECTRICAL REVIEW, March 25th 
1898, p. 400.  L'[ndustrie Electrique, 1898, p. 210. 
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made of it at Grieffenburg in Germany since 1894 in 
conneotion with bleaching. operations. 

The Tindal and Van der Steen Ozoniser.—This form of 
ozone apparatus has been used at Paris in connection with 
experiments upon the use of ozonised air for sterilising 
slime water, and a small installation was exhibited at the 
Brussels Exhibition last year. -I 

As the tests of the latter only indicated a yield of 
3 grams ozone per E. H. P.-hout“, it is useless to include this 
ozoniser in the comparative tables of yields and costs given 
in the following portion of this article. It is only fair to 
state that the conditions under which the experiments at 
Brussels were carried ont, do not ap to have been 
favourable, and it is possible that a mach better yield of 
ozone per E.H.P.-hour was obtained in the Paris experi- 
ments. The writer has attempted to obtain from Baron 
Tindal come direct information concerning the latter, but to 
far without success. 


II.—UTILISATION OF OZONE. 


` Numberless uses have been suggested for the ozonised air 

roluced in the manner described above; of these the 
ollowing have all received experimental trial with more or 
less success: 


1. Ageing wood for musical instruments. 

2. Maturing wines and spirits. 

9. Sweetening foul b:er casks. 

4. Drying and thickening oils. 

5. Bleaching waxés and fats. 

6. Seasoning linoleum. 

7. Bleaching fabrics and yarns. 

8. Sterilising drinking water. 

9. Producing vanillin and organic bodies of a similar 
type. | 


As regards some of the Hes iple applications the results 
desired can only be obtained by the use of ozone. In 
many cases, however, other oxidising agents are applicable, 
and it thus becomes necessary to take into account the 
relative costs of these before deciding in favour of ozone. 
Designers of apparatus for the production of ozone have 
too often ignored this question of relative oost, and have 
been v n to assume that if ozone effected the oxidising 
or bleaching result desired, ita adoption for the 

upon a commercial scale was certain, in spite of the fact 
that some other agent was attaining the same end at a lower 
cost. 


E e Ed agents a commonly empl on 
a large scale are, bleachin wder, manganate of and 
bichromate of soda. LAM 

Bleaching Powder is a mixture of calcium hypochlorite 
and chloride with undecomposed calcium hydrate, and ita 


chemical formula is now written Ca | 50 When treated 


with dilute acids, it yields up the whole of ita chlorine, and 
the same effect is produced more vie Bo exposure to air 
containing carbonic acid. This li chlorine produces 
oxidising and bleaching effects by reacting with water to 
yield nascent o and hydrochloric acid, according to the 
equation H,O + 2 CI = 2 HCI + O. ö 
Thus one molecule of bleach liberates two atoms of chlorine, 
and these in turn set free one atom of oxygen. | 
The average make of bleach contains from 85 to 87 per 
oent. free or active chlorine. Taking the value of bleach 
at 35:8 per oent. Cl, we therefore find from these data that 
1 metric ton bleach (1,000 kgs. = 2,204 lbe.) will yield 
353 kgs. chlorine or 80 kgs. oxygen. "Tbe present price for 
this amount of bleach is £5 28. 6d., and adding 20s. 
ton for carriage and the costs of preparing the bleaching 
solution for use, T we find that 80 kgs. oxygen generated in 


„„ 6 10d. per kilo. 


this way will czst zx 

Sodium Manganate.—T urning now to the second commonly 
used oxidising ard disinfecting agent, sodium manganate, 
the chemical formula of which is written Ne; Mn O, we 


* Andreoli in Z'Electricien, 1898, p. 229. 

f At the present prices for acid, the cost cf hydrochloric acid 
would be 143. and of sulphuric acid about 16s. per ton of bleach 
decomposed. ; 


- * = 


find that in alkaline solutions a molecule of this salt parts 
with one atom of oxygen, whereas in acid solutions it parta 
with two atoms of oxygen. The equations representing these 
changes are as follows :— 


(a) Noz Mn O, + H,O = 2 Na OH + MnO, + O. 
(2) Na Mn O,-r 2 H,80,— Na, 50, + Mn SO,+ 2 H,0 
+ 20. 


The sodium manganate of commerce contains only 25 per 
cent. of the pure salt, and is at present sold at the rate of 
£15 per ton. From these data we find that 1 metric ton 
of this salt will yield 24:2 kgs. oxygen in alkaline solutions, 
and 48:4 kgs. oxygen in acid solutions, and that adding 378. 
for the cost of the acid requisite in the second case, and 103. 
for carriage and preparation charges in both cases, the costs 

, 310 ,. 347 
per kilo of oxygen are 2 123, 94d. and au 78. 2d. 
respectively. | 

Sodium Bichromate.—The third oxidising agent, bichro- 
mate of soda—chemical formula Ne, Cr; O,—i« used chiefly 
in the manufacture of organic chemicals. (a treatment 
with sulphuric acid it liberates oxygen according to the 
following equation :— | 


Na, Cr; O, + 4 H, SO, = Nas SO, + Or; (SO), + 
4H, 0 4 80. | 


From this equation we find that 5:44 gs. of this salt and 
8:16 kgs. sulphuric acid are required to yield 1 kg. nasoent 
oxygen, and taking the price of bichromate of soda at 33d. 
per Ib. and sulphuric acid as before at 258. per ton, the cost 
per kilo of oxygen works out to 4s. 

Ozone.—Ozone is a oondeused form of oxygen; the 
action of the silent electric discharge being to ee ete 
three atoms of oxygen into the space usually occupied by 
two. The molecule of ozone is therefore represented 
chemically as O,; whereas the molecule of ordinary oxygen 
is written O3. 

With regard to ozone it is necessary to note that only in 
exceptional cases is the whole of its oxygen utilieed in pro- 
ducing bleaching or oxidising effecta, and that generally only 
onc-*bird of the oxygen takes part in the reaction.“ This is 
ueually explained by the following chemical equation, which 
shows that when ozone is decom only one of the three 
atoms of oxygen is liberated in the nascent state :— 


0, = O; + 0. 


The following table gives in condeused form the figures 
for the output of ozone, with the cost of the electrical energy 
necessa: y to produce 1 kg. ozone and 1 kg. nascent or active 
oxygen, by four of the various forms of ozoniser :— 


Cost of electrical energy in pence. 
Form of ozoniser. par E. Il. P. hour. 


Per kg. ozone. |Per kg. active oxygen. 


Yarnold 176 8:56 25°68 
O to -— 150 9 99 29:99 
Audreoli " 94 15 90 47°70 
Si mens & Halske 20 76:00 225:00 

1,000 1:50 450 


Theoretical figures 


The cost of electrical energy has been taken at 14d. per 
E.H.P.-hour, since it would be impossible to obtain it at a 
lower cost, in the small quantities demanded by ozonisers. 

To the costs given in Table I., must be added the costs 
of working the procese—drying the air, interest on capital, 
depreciation, &o. Taking these as equal in the aggregate to 
Is. per kilog. of ozone produced (therefore 3s. per kg. 
active orygen . we arrive at the figures given in 
Table Il. For purposes comparison the figures 
representing the costs of 1 kg. active oxygen when obtained 
by chemical methods, are included in the Table. 


* Journal Society Chemical Industry, Vol. 16, p. 94. 
Tt Otto estimates 1 fr. per kg. ozone. > — 


Vel. 68. Me, 1,079, Jory 20, 1808.] 


THE ELEOTRIOAL REVIEW. 


158 


Tastes II.—CoxPABATIVE Costs or 1 kd. ACTIVE 


OXYGEN, 

Source. Cost in pence 
Bleaching d [11] eee LIE [I1] eee 18 3 
Sodium Aste 1.9 eee eee eee eee 48'0 
[ Yarnold's ozoniser sis 615 
020 S s% ‘sosoniser  ... see 660 
re) arp cod 85 83 7 
[I1] eee 86 0 
Sodium manganato Alk. solation re ate 1530 
Opes  ... Sek & Halske osoniser 2610 


These figures prove conclusively that 5 is 
9 


the most economical agent yet produced, and for 
all purposes in which the desired result can bə attained 
5 by the use of this i 5 it 5 absurd 
speak of ozone supplanting it. e industrial applications 
C 
operations, for which at present the two sodium salts or 
atmospheric air are the customary oxidising agents. With 
reference to the former, Table II. shows that as regards cost 
ozone occupies a fairly favourable position; while its ease 
of application and non-production of solid or liquid bye- 
products give it a great advantage as compared with the 
troublesome acid mixtures that have to be handled in the case 
of sodium bichromate and of sodium manganate. 
There is, therefore, every reason to expect that the use of 
ozone in the manufacture of oils, fats, and organic chemicals 
will rapidly extend. | 


Them is also the further danger that ozone may prove too 
active an oxidising agent, and in the case of spirits, 
wines, &c., may oxidise not only the impurities desired, but 
also the essential constituents of the liquid. The future of 
ozone in respect to its application to the purification of water, 
and maturing of wines and spirits is, therefore, in the writer's 

ion, less certain; and further experiments may prove that 
older oxidation processes though much slower are, 
nevertheless, the more economical. 

There is at present a decided attempt being made to 
“boom” ozone by the methods of modern journalism, 
rather than to extend its field of usefulness by steady 

imental work and hard logical facts. | 
attempts will necessarily fail, since all applications 

of ozone to industrial purposes must finally be jadged b 
the test of £ s. d. Even if these attempts meet with 
temporary success, will still hinder the true growth of 
the ozone industry ; since the economic failure of ozone as 


an oxidising t in cases in which it should never have 
been tried, prevent its trial in others, in which it would 


appear to have every chance of success. 


LIQUID FUEL ON THE METROPOLITAN 
RAILWAY. 


Apropos of the proposal to use electricity as a means of 
traction on the litan Railway, the Engineer dis- 


es the question of partially remedying the foul tunnels 
by means of liquid fuel in place of solid fuel. It has been 


reolved to give Holden’s liquid fuel system a trial, and a 
locomotive has been selected of 17 inches x 24 inches size, with 
à grate area of 17 5 square feet, and oil tanks have been fitted 
of 150 gallons capacity, the oil to be tried being of 0°9 specific 
ity and 280° flash point. We need not at the moment 
the discussion to the distance gone to by our contem- 
par and consider that to make the best use of oil, all the 
otives which ran on the system must be so fitted, viz., 

the District, Great Northern, Great Western and Midland 
engines, What really concerns us just now are the points made 


in favour of oil by our contem In the first place the 
tunnels would be freed of sulphur, and this would mean 
much; there being but little, if any, sulphur inliquid fuel. But 
there would also be less carbonic aoid gas in the tunnels. 
It is pointed out that if pure hydrogen were used as fuel, there 
would be no carbonic acid produced, but simply so much 
steam. Now oil fuel consists of carbon 72 per cent. and 
hydrogen 28 per cent. As com with Welsh ooal, one 
ton of oil will do the work of two tons of coal, because of the 
better efficienoy secured with oil, 

For each 100 lbi of oil fuel there would be prodnced 
263°52 lbs. of CO, and 234 lbs. of water. The hydrogen 
would evaporate 806 lbs. of water, and the carbon would 
evaporate 504 lbs., or, say, 1,810 Ibs. in all, at an efficiency of 
one half. To secure the same evaporation with carbon, only 
about 187 lbs. would need to be burned, yielding 684 lbs. of 
CO,. Thus by the use of oil the production of carbonic acid 
gas would be under 40 per cent. of that of solid carbon fuel. 
All this is true, but apart from the reduction of the sulphur 
compounds we very much question if the benefit to be derived 
is not more apparent than real, apart from the fact that a 
real saving is made in the weight of fuel burned in the 
tunnels. We need not, in fact, concern ourselves so very 
seriously with the relative production of CO, and of steam. 
To burn one pound of Garbon demands 23 lbs. of oxygen, 
and produces 15,000 heat units. To burn one pound of 
hydrogen consumes 8 lbs. of oxygen, and produces, say, 
60,000 heat units (actually only about 50,000 units are in 
any sense available). 

ractically the heat output is A Seabee to the oxygen 
consumed. As a medium to breathe carbonic acid gas is 
not poisonous. It is probably more objectionable than 
nitrogen. Nitrogen is not a supporter of life, and an over- 
lus of nitrogen is in a sense as bad as an overplus of car- 
nic acid. Whatever fuel be employed, the same weight of 
oxygen will disappear per heat unit evolved. The atmo- : 
sphere will be deprived of its life-preserving property, and 
an atmosphere of nitrogen and steam will asphyxiate. A 
steam-laden atmosphere will hardly support the combustion 
of a candle, and, therefore, is equally unsuitable for man, 
who is but a candle in respect of bis atmospheric require- 
ments. It is thus a fallacy to lay so much stress upon the 
mere reduction of carbonio acid. Apart from the poisonous 
carbonic oxide formed by imperfect combustion of carbon, 
there is little real advantage in changing from 
a carbon to a hydrocarbon fuel, so far as the main- 
tenance of the atmosphere in a condition to support life. 
No one better appreciates liquid fuel than ourselves, but it is 
begging the whole question to urge it as a fuel for under- 
ground railways. e ents of our contemporary are 
very apt to mislead : they do not include a full statement of 
facts, and are apt to be relied upon in opposition to electric 
traction. The atmosphere on the Underground is unpleasant, 
not altogether because it is sulphurous, but because it con- 
tains too small a proportion of oxygen. Already four-fifths 
pear we can ill afford even small subtractions of oxygen, 
and whatever fuel be employed, oxygen will disappear as such, 
and leave the atmosphere in a condition approximating that 
foretold by Lord Kelvin as the result of burning the world's 
store of fuel more quickly than the recuperative capacity of 
the world’s vegetation, on which alone we depend, re- 
generates the atmosphere, Oil fuel is better to use, of 
course, because it really does save oxygen. In the Arlberg 
tunnel it is reported to use hardly more than one third the 
oxygen used by solid fuel, but this is a question of efficiency 
of fuel, and does not affect the principle. The Engineer 
ues merely on the ratio of steam and carbonic acid. It is 

to this line of argument we take exception. 


ELECTRICITY WITHOUT MACHINERY. 


THE above heading, with the addition of Revolution ir. 
Electricity,” a on the announcement of the “New 
Electricity Supply Syndicate," formed to exploit the Row- 
botham Primary Generator.” Matters have recently been 
quiet in the direction of primary batteries, and it is not, 
perhaps, surprising that a further move should have been 


* 


* 
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made, a move which, however, we venture to prophesy 
will have the fate of every other ipe rin of ind, 
namely, complete failure. We are told of the “New 
Electricity Supply System” that “the generators, being 
automatic, will require practically no attention at the hands 
of the consumer, and will produce electric light and power 
at a low cost.” How often has a statement like this been 
pat forward, possibly in all good faith, only to prove its 
utter worthlessness when put to the test. 

What, then, is the new generator? The following is a 
description of tbe same :— 

The generator consists of a ceries of cells mounted on an 
inclined plane, in order that the electrolyte may pass from 
one to another. The elements are carbon and iron, the 
former of which is not consumable, whereas the iron is con- 
sumed practically in proportion to the energy taken from the 
generator. 

The manner in which this remarkable (the italics are our 
own) result has been obtained, is as follows :— | 

* The cells consist of three chambers, two of which are air- 
tight compartments, between which the large open compart- 
ment containing the iron elements of the battery is placed. 
Connecting the air-tight compartments are rows of porcelain 
porous tubes, through which pass carbon pencils; these are 
connected together, and thus form the cathode element of 
the battery, the iron plates (or anode elements) being placed 
Sen the rows of porcelain tubes in the open part of the 
cell. | 

The action of these cells is as follows :—A solution con- 

tained in a reservoir at the top of the cells is permitted to 
flow into the air-tight compartment of the top cell, and thence 
to the remainder of the cells. From each compartment, 
immediately current is taken from the generator, gas is 
given off from the cathode element, which exerts a pressure 
in the air-tight compartment, forcing the solution to pene- 
trate through the porous tubes in about the same proportion 
as the energy is taken from the generator, and thus lowerin 
the internal resistance of the generator when required, an 
maintaining the electrical pressure constant.” 
. Wherein the novelty of the Rowbotham generator consists 
it is extremely difficult to see. The use of iron as the positive 
element is pretty ancient history. Blanch Brain, and 
al gar the notorious D'Humy, and other; tried iron, 
but we hear nothing of their batteries now. The principle 
of circulation has been tried over and over again, and the 
nee of sulphuric acid and nitric acid in which to immerse 
the iron is not, we believe, a novelty. 

On examining the reports of Mr. Hadyn T. Harrison and 
Prof. Silvanus Thompson on the battery we are not vastly 
impressed with the tests. To take the report of Mr. 
Harrison firet, we have practically nothing but conclusions 
upon which to form an idea of the value of the battery. We 
are told, for example, that the open E. M. F. of a cell is 1:85, 
and we are led to assume that an E.M.F. of 1:05 keeps constant 
for the whole of the time the battery is giving 100 amperes. 
How important it is that the current supplied to incandescent 
lamps should keep steady is (or ought to be) known to every 
electrician, it is not known to the public, who probably believe 
that a5 per cent. fall in the power of the battery meansa 5 per 
cent. fall in the light only. It is this falling off in the power 
of all batteries. f the kind which has had perhaps more 
than anything, else to do with the utter failure of primary 
batteries to give satisfaction. Nothing is more annoying 
than the fall from great brilliancy down to the red hot poker 
stage, which invariably takes p'ace in installations worked 
continuously from primary batteries, What evidence have 
we from Mr. Harrison’s tests that this will not take place? 
Why docs not Mr. Harrison give the result of several 
hours continuous run, the one test which is of vital 
importance in enabling one to judge of the value of the 
battery? For how long” is the question which we would 
ask Mr. Harrison to answer with reference to paragraph 
after paragraph in his report. 

Prof. Thompeon in his report is a little more explicit. 
He states there is no polarisation during normal use." 
Again we would ask, “how long" will the thing last? we 
want something more definite than generalities, knowing 
as we do from past experience how utterly misleading these 

Now as regards cost. According to Mr. Harrison,“ we 
obtain a total cost of under bd. per B. T. U.“ A total cost 


for what? Why simply for the raw materials consnmed in 
the battery at the price they are quoted in the official lista, 
Will the cost of the iron when made into plates (or what- 
ever form it is used in) with the necessary fittings and 
delivered at the oonsumer 's door, be only a trifle more than 
the cost of the raw material, and will the cost, of the acid be 
ditto ? If we are to make a comparison of costs in ls 

these 


way we must compare the costs of the metal and acid 
the costs of coal, water, and oil, &o., at the pri 
are quoted officially. The public would be certain to com- 


character. 
p'ants with a battery 
plant, we must take into consideration the relative 
urability of the two, a comparison which would be very 
much in favour of the former. The absence of this com- 
parison is another misleading element, not, necessarily inten- 
tionally omitted but still omitted. 

Unless it can be definitely proved that the so-called new 
battery is decidedly more economical than others of the 
same nature which have proved miserable failures, the 
latter will be the fate of the new yenture. 

Seriously, it is a mystery how experts can be induced, in 
the year of grace, 1898, to issue reports of the nature we huve 
commented upon. In the REviEWw for Jan 17th, 1896, 
page 85, Mr. Rowbotham’s battery is criticised, on February 


: 21st, page 258, the battery, as then existing, is fully 


described, and even at an earlier date than these, but re- 
lating to the same thing, viz., September 6th, 1895, the 
* new epoch in the influence of motive power on the life and 
work of the world," the Board of Trade unit for 6d., just 
as Prof. ir] ing has it now, and the usual high flown 
nonsense invariably associated with the primary battery orare, 
are to be found chronicled in our pages. Three have 
virtually passed, and still we have a reiteration of the same 
Verum and hopes never to be realised, which were current 
en. 

We cannot do a better service to our readers than advise 
ace b ff the references we ad friend fara alight? 
when they will at once recognise an old friend in a y 
modified guise. 


CORRESPONDENCE. 


The Registration of Trade Marks. 


We have much pleasure in forwarding you herewith a 
précis of the facts connected with the Solio Trade Mark 
Appeal case recently decided in the House of Lords. As the 
decision is one which seriously affects all trades and simpli- 
fies the registration of trade marks for the future, we think 
you will be interested in commenting on the matter. 

The Eastman Photographic Materials Company, Limited. 


Tas Eastman PuHoroGBíAPHIO MATERIALS Oompany, LIMI-BD. 
“ BOLIO” APPEAL Casm In THE HousB or LoRnps. 


1. The company was refused the word “ Solio” in 1895 by the 
Registrar of Trade Marke. 


. 2. This decision was upheld successively by the Board of Trade, 


Justice Kekewich's Court and the Court of A 


233 The Eastman Company, pete rared and uia all costs in all 
ap 


‘these Courts, and in their fi peal to the of Lords which 
has now reversed the decision of the previous Oourts. - 
4. The word was originally refused as being derived from “Sol” 
the i and, it being possible to print silver paper in ight, 
is was held to make the word descriptive, and so, under the Act, 
not permissible as a Trade Mark. 

5. This decision was based on a reading of the Act which held 
that a Trade Mark must not only be invented, but, even if invented, 
it must also be in no way descriptive of the goods. 

6. The House of Lords has now decided that a pi Serine word, if it 
is properly an invented word, may contain skilful allusion to the nature 
of the goods referred to. But, to be held as an invention, a word 
must not be merely two known words strung together, nor a known 
word of the language with a slightly modified ending. So long as a 
at ced shia ts ope ona i 

a de ve word w comm i 
object of the Act is attained. i l 
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7. The origin cf the word '' Solio,” as a matter of fact, had nothing 
to do with “Sol” (the Sun). It srose through an official submitting 
to ope of the pals of the firm the word Soho —the business 
then being conducted in Soho Square. This was misread as “ Solio,” 
and so it came to be established. 

$ Lord Halsbury, the Lord Chancellor (who is a distinguished 

wateur photographer) himeelf happened to be a user cf tbe 
Eastman Company's Solio printing-out paper, and ke made a state- 
ment to that effect, and added that it never in the world occurred to 
him that there was anything descriptive in tte name. 

9. In fact, there is just as much reason why the word “Solio,” as 
Lord Herschell points out, should be taken to refer to boots (from the 
fiend or to agricultural implements (from the Latin “Solum” the 
grosr.d). 

10. Fall law reports appeared in the Times and other papers cf 
Saturday, July 16th. Leaders have also appeared in tho Times of 
Monday, Jaly 18th, and the Standard of July 16th, commenting on 
the important change of law involved in this deojsion. 


Preventing Induction in Telephone Circuits. 


The method pegposed by Mr. F. P. Selby in the last 
number of your eateemed paper, for preventing induction in 
telephone circuits by other electric wires, has been tried yeara 
ago here and abroad; it has been found to have some ¢ffect, 
bat not enongh to prevent disturbanoes, and has therefore, 
ird I know, been dispensed witb, where it has been 


: J. G. West. 
Berlio, July 26/5, 1898. 


Premure upon our space compels us to ho'd over a letter 
from the Brockie-Pell Aro Lamp Company on Aro Light- 
ing,” also one from Mr. Davenport on “ Accumulators for 
Lizhting and Traction.“ —Eps. ELEC. Rev. ] 


LEGAL. 


Lamma ACCUMOLATOBR SYNDICATE. 


Berors Mr. Justice Kekewich, in the Chancery Division, on Friday, 
Mr. WAitarmG TON, Q.C., mentioned the matter of the Lamina Accu- 
malator (Elicson's British Patents) Sycdicate, Limited, and the 
Elieson Lamina Accumulator Company, Limited, in which ke had a 
motion on behalf of the Earl of Galloway for the appointment of a 
receiver. It stood over to enable arrangements to be made by the 
company in the terms of the agreement to issue to the Earl of Gal- 
loway debentures in place of the debentures he held in the syndicate. 
He understocd that the new debentures had been sealed the previous 
night, and had now been handed over to the Earl, who had given 
his undertaking to hand in the old debentures. Under these circum- 
sances be now to stay further proceedings in the action. 
He anderstood it was arranged that defe 


previous day, and arrangement 
once made. He was not instructed to agree that defendants 
should pay the costs. 


Kr. Wanammerom: Then all I can agree to is to take no order, 
except that costs be costs in tbe action. ' 
Mr. Justice K akwwioH: I think Mr. Warrington is right, and then 
whoever is wrong in the action will have to pay the costs. 
Order made accordingly. 


BUSINESS NOTICES, &. 


Beeks Received.—' The Storage Battery: A practical 
treatise on the construction, € and use of secondary betteries," 
by Augustus Tread well, jun. ttaker & Oo., London. 74.61. net. 

We have received from the Westinghouse Electric Company, of 
Pittsburg, Pa., a small rf on the use of electricity for haulage 
is mines. The adaptability of the electric locomotive for such 
work on account of ifs compactness, and the other points of con- 
venience of electricity are bricfly stated, and a description is given of 
the Baldwin- Westinghouse type of lccomotive for mine work. 

Monro & Jamieson’s “ Electrical Rules and Tables’ Pocket-Book,” 
13th edition. Chas. Griffin & Oo., Ltd., London, 8s. 64. 


Change of Address. — Messrs. Hall Bros., electrical 


Spparatus manufacturers, have jast removed from 318, church 
Buildings, E. O., and Sogar Loaf Court, Leadenhall Sent EO te 


156, Upper Thames Street, and 21, Bush Lane, Cannon Street, E.O. 


Electrical Wares Exported. 


Wan Enpme Jury 26rn, 1897. | WI Expme Jor 26TH, 1898. 
& 5. & 46. 
Albany ... 498 .. 67 0 Boulogne 2. ~ 80 0 
Bangkok... "m „ 900 0 Buenos Ayres. Teleg. mat. 328 0 
Bergen. Bab. cables . . 1,564 0 Cape Town  .. .. 191 0 
Bombay Ves woe 148 0 " Teleg. mat. 385 0 
Buenos Ayres... ee 906 0 | Christiania. Teleg. mat. 120 0 
Callao eee eee ee 2,976 0 Colombo... ese CXE] 70 0 
Oalcutta see „ 612 0 Copenhagen ee 127 0 
Cape Town 665 0 | Durban ... " .. KO 0 
Copenhagen .. 72 0| Hong Kong * 942 0 
Demerara. Teleg. mat. 32 0 Korsor. Sub. cable . . 1.105 € 
Durban ies we €53 0| Lyt kton S .. 161 0 
East London .. 135 0 Mata .. T .. 124 0 
Fremantle -— .. 824 0 Melbourne. Teleg.mat. 750 0 
Genoa ... jd .. 51 0 Naples... s we 34 0 
Gibraltar. Teleg. cable 3,000 0 Ostend ... "T .. 13 0 
alaga ... o „ 70 O| Paris as «we 3920 
Malmo ... e „ 80 0| Penang... ii ** 2120 
Mauritius .. 10 0 Port Chalmers... .. 46 0 
Melbourne .. 119 0 „ Elisabeth... — ... 922 0 
ii eleg. mat. 18 0 Rio Janeiro ... na 77 0 
Ostend 200 oes eon 15 0 Santo: eee TIT eee 25 0 
Perth... dee . 658 0 17 Teleg. mat. 27 0 
Pirewas ... see .. 10 O | 8 Michaels. Teleg. cable 15 0 
Port Elisabeth. „% 168 0 | St. Petersburg |... .. 585 0 
Rot'erdam. Teleg. wire 56 0 i Teleg. mat. 70 0 
St. Petersburg.. 22 0 | Shanghai is .. 65 0 
Santander 898 .. 14 0 Singapore. Teleg. mat. 73 0 
Bhanghai see .. 294 0 Sydney aes 1019 0 
sings pore. Teleg. cable 60,190 0 Tonku ... 185 .. 368 0 
Sourabaya eee ..1,870 0 Zira. Teleg. cable 1.206 0 
Stockholm. Teleg. wire 159 9 
8 " ie ... 1,425 0 
igo. Teleg. mat. .. 20 O0 
Wellington eee eee 623 0 
Yokohama " . 1610 0 
i leg. wire 17 0 
Total £106,233 0 Total £8,877 0 
Foreign Goods Transhipped. 
| E s. E 8s. 
Boulogne eee LIA J 220 0 Ma [EE eee eee 151 0 
Stockholm iv .. 56 O| Rio Janeiro .. 93 0 
Total £276 Total £1,(54 


Church Lighting.—The Keighley Electrical Engineering 
Company, Limited, write as follows:—' We ncte ycu mention in 
your issue of this werk Major F. Willey's generosity in prcviding 
electric light for Blyth Church. This installation, both at the ball 
and the church was pot in by ourselves, and we think that it may 
claim to be perhaps one of the most extreme ocmbinations of ancient 
and modern in the kingdom as the church itself was built in the 
year 1(80, and is a remarkably fine specimen of Norman architecture. 
Oan any of yonr readers quote a better instance of 19:h centu: 
progress in combination with the 11th century ?" i 


The City Electrical Inspector's Expenses.—The Court 
of Common Council has decided to take no further action at present 
in regard to the recovery of the expenses of the electrical ins 
from the City of London Electric Lighting Company. This matter, 
355 recently been contested in the Law 


fine 
Australia showing another 3,850 tons, this works out at a total 
of 28,605 tons, as o guia with 27,355 on June 15th. 

G.M.B.’s and etandard cop 

on June 15th. 


Dissolution of Partnership.—Meessrs. W. Morris and 
R. Lewis eg carrying teal [e pror as * ee d electrical 
ngineers, at 39, t. Helen’s, have dissolved partnershi 
by mutual consent. Debts will be attended to by Mr. Morris. d 


Electric Canal Haulage in Belgium.—lIt is reported 
that it bas been decided to adopt a of electric haulage on the 
canal between Charleroi and Brus 


Electric Driving. —The Hebden Bridge Industrial Societ 
have augmented their electric plant by putting down a motor, w 
will be used for cutting leather, cleaning currants, grinding coffee, &c. 


Electrical Engineering in Germany.—Under the 
auspices of Messrs. Schuckert & Oo., of Narembourg, a company has 
jast been formed in Dresden, with acapital of £300,000, to be known 
as Die Electro Gesellschaft, to establish electric lighting and tramway 
plants in Pruseian, Silesia, Saxony ,and the Thuringian States. 
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Electrical Enterprise in Belgium,—The Brussels 
correspondent of the Financial News says that a new concern, under 
the name of the Compagnie Electrique Anversoise, has b»en formed at 
Autwerp, with a capital of 4,400,000 frs., after having secured from 
that city the concession for supplying the electric light for public 
vurposes and to private consumers. Amongst the founders are the 
Société Générale pour Favoriser l'Industrie Nationale of Brussels, the 
Schasfhausen Bankverein of Cologae, and the Continental Company 
for Electrical Enterprises of Nurnbarg. 


General Electric Company v. Curtis.—At the Glasgow 
Appeal Court last week this case was heard. The parties had deal- 
inge, and on an accounting the defender admitted being due a certain 
sum, £24 103. 8d. The pursuers moved for interim decree for that 
sum, insisting, however, on proceeding with their case for the balance 
which thcy alleged to be due. The defender contended that the pur- 
guers were not entitled to interim decree, as it would place him at a 
disat vantage. The Sheriff Substitute Guthrie, however, gave decree 
for the admitted tum, and fixed a diet of proof. On appeal the 
Sheriff adhered. Agent for pursuers, Mr. George Jeffray. Agent 
for defender, Mr. Walter Oswald. 


General Power Distributing Company's Bill.—On 
the motion for the s cond reading of this Bill in the House of 
Commons on Thursday night last week, Mr. J. W. Lowther moved 
as an amendment, says the Times report, that the promoters of 
the Bill should have leave to suspend any further proceedings 
thereon, in order to proceed with the same Bill, if they should 
think fit, in the next Session of Parliament; and that all petitions 
presented in the present Session against such Bill, within the 
time prescribed by the rules and orders of the House, and 
which stood referred to the committee on such Bill, should stand 
referred to the committee on the same Bill in the next Session of 
Parliament, In asking the House to adopt this amendment he was 
taking a somewhat unusual course, though one that was not wholly 
unprecedented, but which was justified by the quite exceptional 
circumstances under wbich the Bill came before the House at this 
late period of the Session. At the beginning of the Session there 
were other Bills with this which raised the same new principles; 
and, therefcre, at tha instization of the Chairman of Committees in 
the House of Lords, a joint committee of the two Houses, known a3 
the Electrical Energy and Generating Stations Sapply Committee, 
was appointed to irq»ire into the matter. The committee did not 
report until June; and, ia the meantime, this Bill was hung up. 
After the committee reported, the promoters of the Bill pushed the 
measure forward. It passed through all the stages cf the House of 
Lords, and it now came before the House of Commons at a very late 
pericd of the Session. Taerefore, even if the House were to assent 
to the second reading, it would not be possible to send a Bill of such 

_ magnitude, and a Bill also which was so strongly opposed, to a com- 
mittee in August. Under the circumstances, and seeing that the 
delay was due, not to the promoters of the Bili, but to the action of 
Parliamert, it was only fair that the promoters should not be at the 
loss of the costs they bad incurred this Session, but that next Session 
the Bill should be taken up at the point which it had now reached. 

. What he had said in regard to the promoters also held good in 
regard to the opponents of the measure. 

Mr. Mellor hoped the Hoase would assent to the very reasonable 
motion of the Chairman of Committees. It was most desirable that 
the House should save the coets of promoters of private Bills as 
much as possible. Indeed, he thought there ought to be some 
inquiry instituted with a view to seeing whether those costs could 
not be substantially reduced. 

Mr. Stuart Wortley raid it was a matter of common knowledge 
that this Bill bad met with opposition of great magnitude and not 
less weight. But, in the circumstances, those who took part in that 
opposition on behslf of certain municipalities did not propcse to 
dispute the motion of the Chairman of Committees, though they 
believed they could have defea*ed the second reading of the Bill if 
it went to & division. 

Mr. Btuart said he also entirely objected to the Bill, but the 
proposal of the right hon. gentleman seemed so reasonable and fair 
that he wculd support it. Whatever might be the view of the Bill 
itself, everyone would be desirous (ef doing fairly to all the parties 
concerned, and it was in accordance with the justice of the case that 
the motion should be pass:d. 

. Bryce expressed great satisfaction at the acceptance of the 
motion by the hon. member for Bheffield and the hon. member for 
Shoreditch. The Bil required fuller consideration than the House 
could give to it this Session. 

Mr. J. Lowther said that when he first heard of this motion he 
feared that it might draw the House into creating an undesirable 
precedent for the hanging up of public Bills. But the explanation 
of the Obairman of Committees had made it clear that no such 
danger was to be apprehended. s 

Mr. T. Bayley also expressed his concurrence in the motion. 

The motion of the Caairman of Committees was then agreed to. 

Mr. J. W. Lowther moved: “That this be a standing order of the 
House.” He said that such a motion was necessary in order that the 
House might have ccgnisance next Session of the decision just 
arrived at. The standing ord2r would apply only in this case. 

The motion was agreed to. 

Last week the Glasgow and various other municipal authorities 
discussed the above Bill, and resolved to oppose it before Parliament. 
As the Bill is now to wait over until next session, we suppose the 
municipalities will let the matter rest for the present. 


Illustrations of Electric Traction.”—The great 
extent to which the Thomson-Houston Companies have been 
identified with the development of elcctric traction in this country 
and on the Continent is clearly seen from a beautifully prepared 


, 
' 
! 
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book «f "Illustrations of Electric Traction,” which has just been | 
issued by the British Thomson-Houston Company. Among the 
large rumber of photographs reproduced are views of the power 
plant and outside work, showing cars in operation, of such well- 

koox*n instances of overhead trolley construction as the Bristol, 

Dover, Dublin, Paris, Versailles, Lyons, Rouen, Brussels, Hamburg, 
Munich, Rome, and a variety of other lines equipped on the 
Thomson-Houston system. i 


Liquidation Notice. — Creditors of the Mechanical . 
Traction Syndicate should send particulars of their debts to Mr. 
Vibert Collinson, 6, East India Avenue, E. C., liquidator, on or before 
August 23rd. 


The London Electric Supply Corporation. — Or- 
Wednesday, before Mr. Justice Wright, sitting as an additional 
judge of the Chaccery Division, Mr. Butcher, Q.C., M.P., on behalt 
of tbe London Electric Supply Corporation applied to his Lordship | 
to sanction a redaction of the capital of the company by writing off 
£2 per share, thus reducing it from £1,250,000 to £750,000. In the 
course of the proceedings his Lordship asked if this was a going 
concern ?—Mr. Butcher: Oh yes, the company is a going concern 
and a very prosperous one too.—His Lordship granted the appli- 
cation. 


A Maxim Incandescent Lamp Company.—According 
to the daily press a syndicate company has been formed, with a 
capital of £10,000, for acquiring a contract for purchasing all the 
rights throughout the world of a new incandescent lamp invented by : 
Mr. Hiram 8 Maxim. The first directors ate: Mr. Hiram 8. Maxim, 
Mr. Jales de Meray, and Mr. F. A. English. It is understood that 
probably Sir William Crookes will join the board. The special 
feature of the invention may, in general terme, be said to be the 
employ ment of a new description of;a filament which, it is claimed, 
affords a brilliant white light, and is far more lasting than that at 
present used, with the benefit either of saving of cost from having 
the same amount of light as at present, with 25 to 30 per cent. less 
current, or the eame cost and a better light. It is said that the 
syndicate is doubtless the precursor to a larger parent undertaking. 


Miell v. Shrimpton.—At the Lord Mayor's Court, on 
Wednesday last week, Sir Charles Hall and as jury beard the 
case of Mi-ll v. Shrimpton, in which plaintiff, a Lombard Street 
financial agent and broker, claimed from defendant a sum of £1,875 - 
on an assignment by one Colonel Marshall of an interest in a com- 
mission note dated May 7th, 1896 The commission note was in 
reference to the Brockie-Pell Arc Lamp Company. It was in con- 
sideration for an introduction to a firm who were to find capital for 
the company.  Marsball made the assignment to the ntiff on 
D: c2mb-r 18th. After hearing the case at some length, the Beeorder 
delivered judgement, and said that, in order that the plaintiff should 
succeed upon the commission note, he must show that the money had 
been earned. He considered tbat the plaintiff was only entitled to be 
paid commission in respect of amounts actually under it n. He 
therefore gave judgment for the defendant, who would le allowed 
costs subsequent to the date cf the payment of the sum of £81 into 
Court. The plaintiff would be entitled to the £81, which it was 
admitted was due to him. Upon the application of defendant's © 
counsel, it was ordered that the sum of £81 should remain in Court 


until after taxation, and leave to appeal was given. 


The Shannon Power Scheme.—The Shannon Fisher) 
Proprietors last week resolved to oppose the scheme of the Shannon 
Electric Syndicate Company, as the effect of the proposed works was 


‘ecnsidered disastrous to the interests of the fisheries. 


Smoke Nuisance.—The Great Eastern Railway were 
summoned at the Worship Street Police Oourt last week for creating 
a smoke nuisance at their electric lighting works at High Street, 
Shoreditch. The magistrate made an order that it be abated forth- 
with. Notice of appeal was given. 


Strike, — The daily papers say that the employa: at 
the Tudor Accumulator Company's Electrical Works at fleld 
have struck against & reduction of wages on the introduction of 
improved machinery. 


Winding up Petitions.—A petition for the winding 
up of the London Provincial Electricity Company, presented by 
Mr. Octave de la Chapelle, of Suffolk House, Laurence Pountney Hill, 
E. C., solicitor, a creditor of the company, is to be heard before Mr. 
Justice Wright on August 3rd. A similar petition present:d by Mr. 
Robert Stanton, 73, Suoe Laue, E C , metal merchant, for the winding 
up of the Cox Taermo-Electric Co., will be heard in the same Court 
on the tame day. 


ELECTRIC LIGHTING NOTES. 


Aberdeen.—The Aberdeen Harbour Commissioners are 
introducing an electric installation for the lighting of the docks, 
harbour, workshops, cffices, &c. An experiment was made with the 
new illaminant on one of the qaays this week, but some time must 
elapse before the installation is complete. The necessary electric 
supply will meantime be taken from the City Corporation mains. 

The Town Council, also the Glasgow Council, intend filing opposi- 
tion to the General Power Distribution Company's Bill. 


‘N 


u No. 1079, Jour 29, 1898.) 


2. 
~ 


THE ELECTRICAL REVIEW. 


157 


à : 
.  {yereath.—The Corporation will oppose the application 
» P. eedric supply xia pa for a Pirna electo lighting 


sitt. 
7 Bel Green.—At a recent meeting of the Board of 
„ guit the Infirmary Committee reported :—(a) Messrs. Calvert 
^ wis bad declined to approve of the draft contract submitted to 
ben, snd bed intimated that their tender must be accepted as it 
y stands | (e) that if their tender were accepted as it stood, there would 
„ Me mn fo the amount which could be claimed for extras; (c) the 
. Connie, under these circumstances, therefore instructed the clerk 
` yunform Hamm Calvert & Co. that, unless they heard from them to 
th deci that they were prepared to do the work in accordance with 
the specications prepared Messrs. Owen, Lucas & Pyke, without 
f reservation . i 5 e 5 the 
D provisionally acce e next lowe er. e Com- 
: -— Mr. Pyke that all the contractors werc 
i that the maximum horse- 
the machinery could not be included in 
in ih enten, because the buildings were not then sufficiently 
:. inad to enable the calculation to be made, hence there is no 
. peiie any reservation being included in any tender. The report 


.. Birmingham.—It is understood that the lighting by 
2, setricity of the Council House and the Reference Library is in con- 
„ kaphtion by the Corporation. 
^ Bisckpeol—Last week the General Purposes Committee 
C:o Md ion regarding Ms proposi lighting of Dickson and 
= Warbriekt Roada by electricity of gas. Mr. Qain said to light 
-* m the whole roads with electricity by 1,000 . lamps 
Ali cost about £250. II wanted no better light than they 
`ta bad ob pent, he could supply it by electricity quite as cheaply as the 
*. m. Kwas agreed that the Electric Lighting and Tramways Com- 
^i. nue ba empowered to submit a scheme as to the candle-power of 
** the lights, 4, to a future meeting. 
1 ° 
„ Beltoa.—The Town Council have resolved upon exten- 
nou d the electric lighting installation at a cost of £38,406. 


„ Zanemonth.—Messrs. Fippard & Cooper, of Bourne- 
L. Roth, are potting down an oil engine and dynamo for lighting 
.. Crddesley Glen, Oanford Oliffs, Bournemouth. 


: Iuiſerd.— The new shilling-in-the-slot meter of the 
^ Paay-inthe-Slot Blectric Supply Company, was exhibited before 
"e den and Supply Commi of the Council on 22nd 
in The Committee to adopt it for use among consumers. 


.  Mistel—Efforts are being made in order that by the 
— iim el the wait of the British Association to Bristol a considerable 
. Mélke will have been made to the street lighting by electricity. 
^ Tre eren months past p bave been in progress at the 
1. setriity ation for supplying current for the extended mains. The 
1. (pecityot the engine room been more than doubled, and the 
. Mabe of Lancashire boilers has been increased from seven to 12. 
Is tte course of a few months, according to a Bristol paper, there 
B M Mai] ot between 4,000 and 5,000 H.P.in tne engine 


Bary t, Edmunds—A Local Government inquiry has 
des held regarding the application to borrow £20,000 for carrying 
„ atthe proposed scheme, The Corporation first took the matter up 
,. Matteo years ago, and, after a good deal of opposition, the sup- 
Net of the scheme carried their proposal by a large majority, 

s orisinal order being obtained. Meantime, about half a dosen 
y7 Genetic and leading tradesmen have taken the matter in hand for 
Ferres, and have, either jointly or individually, lighted their 
Nins by electricity. Mr. urst was engaged by the Town 
“roel at the onteet, and was entrusted with the preparation of 
Yau ad specifications, He estimates that the £20,000 asked for 
lally cover the cost of the proposed scheme. Supporters and 


. ppamis pat their views before the Local Government Board 
= [espector on Weh inst. l i 


(ardif—At last week's meeting of the Electric Light- 


by , were ted for one 300-kilowatt steam 
en md two steam bo The electrical engineer (Mr. N. 
Applebes) presented a report on the.various offers, in which he stated 


l 


such a state that he had not finally accepted it. He 

irm, which > the alternator should be obtained from another 
Rd the ak Pied with the specification on all important points, 
= passe guaranteed that it would stand overloaded 50 per 
ee bam. The first-named firm a duplicate of the 
"má unpessed and now at the Corporation works. Councillor 
Ane . the second firm as being experimental makers of 
p M was required, and said had never constructed such 
M faded iis imponi of ving, the contol’ © 

v e contract 
àe fmt parties, hom he characterised as the finest makers 
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La experimented with by the makers, and referred to a recent 


: Med by Alderman Sanders, that the matter should be 
f — farther information ing the experiences of other 
dane ( With the plant of two firms named could be 

Councillor Fox gave notice of his intention to press for 


‘creasing demands of private customers. 


the imposition of the full penalties against the firet firm for non- 
compliance with their present contract. Councillor Fox considered 
they were placing their official in an invidious position, and riiiculed 
the idea of wasting time in seeking information about the first firm'« 
engines in other parts of the country when they had their own 
experience to go upon. 

Tne Corporation Electrical Department is makiog reductions in 
the charges for current from July 1st on a sliding scale. 


Cape Town.—By the last mail we learn that cables are 
being laid between Cape Town and Wynberg stations for the purpose 
of providing all the suburban stations with electric light. Valken- 
berg Asylum is to be lighted from Mowbray, and the Cape Towa 
railway generating station will supply the power for the whole 
system. 


Cape Town and Suburban Electric Lighting Com- 
pany.—At the annual meeting of this company tbe directors sub- 
mitted & reporf, wbich was adopted, recommending & dividend of 
6 per cent. and that the balance be carried forward to the next 
account. 


Chester.—The Lighting Committee is to extend the 
electric lighting mains from the Liverpool Road to Brook Lane 
1 2 5t for supply of public and private lighting (cost, 
£22 ; 

Tne Town Council has decided to request the local member to 
oppose the General Power Distributing Company Bill in Parliament. 
au argued that local authorities should have command of their own 

tricts. 


Cleckheaton.—The District Council has received notice 
from the Electrical Power Distribution Company, London, of inten- 
tion to apply for & provisional order. The matter is referred to the 

urposes Committee. It is thought that the application might 
be ce to the interests of the Council as owners cf the gas 
works. 


Colwyn Bay.—The Local Government Board has written 
sanctioning the borrowing of £1,564 for the electric light works, 
repayable in 25 years. The letter suggested that the machinery at 
the generating station should ba duplicated at the end of one year. 


Cricklewood.— The Hendon District Council has 
resolved to apply for & provisional order for supplying their district 
with electric light. | 


Dumfries.— The Town Council has decided to oppose an 


‘application by the Urban Electric Supply Oompany for a provisional 


o . The authorities intend at no distant date to take the 


matter in hand themselves. Several private firms in the town and 


district have introduced the electric light, and an installation has 


been put into the Crichton Royal Institution at a cost of no less a sum 


than £10,000. 


Ealing.—After going into the matter of free wiring, the 
Electric Lighting Committee has adjourned its consideration for the 
present. The Council has to advance the money to cover the 
cost of wiring the premises of the Ealing Constitutional Club, and to 
supply current on special terms. 


Edinburgh.—The Electric Lighting .Committee last 


‘week fixed their estimate for electric lighting in the city for the 


ear from May 15th, 1898, at £31,820, as compared with an estimate 
fast year of £21,165, and an actual expenditure of £24,444. The 
revenue on account of the expenditure was estimated at £51,250, as 
compared with an estimate last year of £35,455, and an actual 
pe of £38,049. For capital expenditure they estimate a sum of 
£130,500. 


Elham.— The Cheriton surveyor recommend: the Council 


to oppose the application of a company for a provisional order. 


Exeter.— Last week the Electric Lighting Committee 
reported that Messrs. Hind & Robinson, London, solicitors, had 
written on behalf of Mr. M. D. Rucker, with reference to an alleged 
infringement of letters pent granted to William Phillips Thompson 
in the year 1835, for improvements in distribu electricity and 
apparatus therefore, and demanding payment of ges for the 
past user, and an un to cease to use the same in future until 
& license had been obtained from him, which license he was willing 
to t on reasonable terms. Tae Town Clerk had at once written 
to Messrs. Hind & Robinson, asking to be informed in what manner 


‘the Council were infringing the patent. The report was adopted. 


Tbe Electric Lighting Committee has given instructions for coa- 


sideration to be given to the best means of overcoming the smoke 
arie 


Fleet (Hants).—Mr. Warden-Stevens has been retained 


to act as consulting engineer for an electric lighting scheme. 


Great Yarmouth.—The Town Council having decided 
to borrow for extension of their eleétric lighting system a further 
sum of £4,800, making £38,800 in all, a Local Government Board 
inquiry was held on Friday last by H. P. Boulnois, Esq, M I. C. E. 
It was stated by the borough surveyor, on behalf of the Corporation, 
that during the four years the electric light had been installed in 
Yarmouth the town had made remarkable progress, and the value of 


property generally had increased by 40 per cent. The number of 


ri vate electric lamps now supplied was 13,290. Cables now in use 
been so during the four years, and showed no trace of deteriora- 
tion. The amount to be borrowed was required to meet the in- 
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in public streets, another loan would be required. The surveyor 
stated that, takiog into account the payment of interest on loans and 
repayment of capital, there had been a deficit of £700 a year for two 
years, but the financial position bad improved so much that he antici- 
pated the revenue for 1898 would be sufficient to meet every out- 
going, | and that in the near future a substantial profit would be 
realised. 


Greenock.—The North British Electricity Supply Com- 
pany bas renewed its application—which was successfully opposed 
by the Councils of Greenock, Port Glasgow, and Gourock last year— 
for a provisional order for the district. 


Hanley.—The Council is to raise various sums for local 


objects, including £14,880 for additional machinery at the electricity 
works. 


Harrogate.—The Gas and Electric Lighting Committee 
having considered the report of the engineer as to the street arc 
lighting scheme, proposed that he be instructed toerect in Weat Park 
five pairs of poles complete with suspenders, wires and gears, and 
upon these to fix various samples of lamps for an extended test and 
public trial under actual working conditions. The Council has 
decided that the electrical engineer fix up one set of the sample 
lights and three ordinary pillar lights. 

On Saturday last a special military band féte was held at the Spa, 


Harrogate, to inaugurate the ornamental lighting by electricity of the 


extensive grounds attached to the estate. 


Heaton Norris.—At the last meeting of the District 
Council Mr. Barton announced that arrangements had been entered 
into with the Manchester Corporation to supply the district with 
electricity both for electric traction in connection with the tramways 
and for street lighting. The supply would cost them no more than 
it cost consumers in the city. Before long, therefore, they might 
expect to see the district lighted by electricity. 


Heckmond wike.—Some days ago a representative from 
Messrs. Foote & Milne, electricians, London, who desire to acquire 
the power to supply Heckmondwike with electricity, bad an inter- 
view with the District Council. Messrs. Foote & Milne have esti- 
mated that a private demand of about 1,250 16-O.P. lights might 
reasonably be expected, and assuming that the Council will go in for 
street lighting, have estimated for the installation of 32 arc lamps, 
consuming 4 unit per hour. They would, in the first place, inetal 
three sets of engines and dynamos, any two of which would provide 
the anticipated demand, i.e, 72 kw. Two sets of boilers would be 
provided, either cf which would be capable of steaming at full load 
the two engines in use. The system of distribution to be employed 
would be the three-wire system, with 400 volts between the outers. 
Underground cables would be used throughont. The firm add:— 
* The two proposals which we are prepared to submit to your Council 
are as follows: (1) That we take over your provisional order in the 
terms of our letter of March 22nd, undertaking to give such securities 
as may seem necessary for the fulfilment of the conditions of the 
provisional order within the period of one year. For the purpose of 
erecting a central station, we would suggest our renting from the 
Council the piece of land situated at the junction of Oldfield Street 
and High Street, at a rental of, say, £15 per annum. The price to 
be charged for private lighting to be a maximum of 7d. a unit, with 
rebates to consumers for long hours running, and a minimum of 44d. 
per unit. The price to be charged for public lighting to be 4d. per 
unit, plus & sum of £26 per annum for maintenance of the arc lamps. 
(2) Or we would be prepared to erect and equip the station and light- 
ing as herein described, and to provide house connections and meters 
to the number of 40 for the sum of £5,800. Further, we would 
undertake the whole of the costs of running the station and supplying 
electricity at a charge to the Council of 3d. per unit, provided that 
the minimum annual charge should be not less than £500. It has 
occurred to us that, if your Council contem erecting a central 
station on their own account, this proposition might be 
acceptable, as it would ensure the plant being put down in such a 
way as to give the mcst economical results in working.” The repre- 
sentative of the company answered numerous questions addressed to 
him by the members of the Oouncil, and undertook to supply a copy 
of the atatistics he submitted, and other information. 


High Wycombe.—The Electric Lighting Company has 
applied for the repayment of £3,000 of the £5,000 deposited by it 
at the London and nty Bank as surety for the proper execution 
of the undertaking. This bas been agreed to by the Oouncil. 


Huddersfield.—The E'ectric Lighting Committee has 
reported that the number of consumers for July was 698, as com- 
pared with 685 in June, and the lamps connected 46,857, as compared 
with 46,014 ; and the units metered 27,019, as compared with 14,929. 
For the half-year the figures are—July, 698; January, 598; lam 
46,857 and 41,702; and the units metred 292,654, as against 192,707. 
It bas been resolved to take up £6,000 on loan from the borough 
fund. The Local Government has sanctioned the borrowing 
of £5,000 for the erection of buildings for the p of electric 
lighting. It has been detétmined to extend the meine to Longroyd 
Bridge. The Committee are to consider the question of charges for 
electric energy for trade purposes, and report.— The Oo: tion on 
20th inst. approved tbe recommendation of the Electro Lighting 
Committee that £6,000 be taken up on loan from the borough fund 


for extension works, and that the supply be extended to Lo d 
Bridge, Huddersfield. xd T 


Inverness.—The Town Council has resolved to obtain a 
report as to the best method of introducing the electric light into 
Inverness, and at what cost it could be supplied to the public. Pro- 
vost M'Bean stated that many firms and public buildings in Inver- 
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ness had already introduced the electric light, and judging from tk 
fact he was convinced it would be well received. £50 is to be spi 
upon the inquiries, 


Ipswich.— The Board of Guardians had the question 
the electric lighting of the workhouse before them some days 
The Workhouse Erection Committee had instructed Mr. Dalby 
alter the original specification so as to make it in accordarce s 
Messrs. Crompton & Co.'s tender tocarry out the electric installati 
exclusive of the motor power, for £1,650, and to prepare a specifi 
tion for the supplying of the necessary 32 H.P. gas engine by 
Ipswich Gas Company, including laying the main, for £400. T 
Committee also recommended that the laundry machine should 
driven by an electric motor, and that Mr. Dalby obtain a tender 
the same, with all necessary fittings, from Messrs. Crompton & ( 
The Guardians approved of the recommendations. 


Keynsham.—The Parish Council last week consider 
the question of 5 A The clerk stated that advertisements ly 
been inserted asking for tenders, and it was agreed that the tend 
from the Keynsham and West of England Electric Works at £161 15 
bs accepted. ; 

Kingswood.—Mesars. Parfitt & Son are still asking, ö 
behalf of the Western Oounties Electric Lighting Oompany, why 
the Kingswood Council are likely to conclude the contract for t 
purchase of their undertaking. The Finance Committee will oor 
sider the matter. 


Lambeth.—The proceedings at the ordi meeting ¢ 
last E 3 


Finance Committee in submitting accounts, i 
M Das cg Sc age 8 in 
the tances of the transfer of the Vestry’s order to Mr. Sa 
and into the means employed to secure that transfer. Mr. Wigt 
man, who moved the recommendation, agreed to the addition of ti 
Local Government Board, or some other competent authority as su 
by Mr. Oooper, as an alternative to the Board of Trade. 
a reason for this course, it was freely stated that vestrymen h 
been bribed to the extent of £1,000 in order to secure the transfer 
the provisional order, and that the question should be probed to t 
bottom. After an exciting discussion, the recommendation w 
unanimously adopted. 


Leicester.—The Gas and Eleotrio Lighting Committ 
report tbat the total output of electric current from the centr 
station oe aa pun da oe Jane a last rige peta tes 11 
against 14 in correspon: g © year, 
an increase of 79,901 units. The number of consumers was 398. 


Lewisham.—The District Board of Works will hold 


meeting on Ssptember 21st to discuss the matter of the pr 
onal order applied for by it. 


Lincoln.—At a special meeting of the Town Coune 
last week Alderman Page (the Mayor) delivered a speech dealit 
with the proposed scheme of the General Power Distributing Cor 

y and its probable effect upon Lincoln. A petition against ti 
Bil was approved by the Oouncil. 

Llandrindod Wells.—The District Council recently he 
a discussion re the of the Electric Light Company in regu 
to the erection and equipment of their boiler house. The neceszi 
for precautions to be taken to prevent smoke nuisance we 


ticularly mentioned. The Council approved the plans with a sba 
0 feet hi 


Llanelly.—It has been decided to make an installation 
electric light at the extensive brewery of Messrs. Buckley Bro 
in Carmarthenshire 


Limited, in Llanelly, ire. Tenders will, in due cour 
be invited for the wor 


London, E.C.—The new branch of the London ai 
Westminster Bank, Limited, which is now being built at the corr 
of Old Street and City Road is to be fitted throughout with elect 


light. Mr. Whitney, of 117, City Road, has the contract. 


Macroom.—Mr. Thierman, the electrical engineer w) 
has charge of the electric lighting undertaking, has lately visit 
Macroom in connection with the matter, and a contract for openi 
up the streets for the cables has been at the assis; 
Oork. It is expected that the work will be completed by the end 
October 


Marylebone.—At last week's Vestry meeting a go 
deal was said about the rejection of the Vestry's application fo 
visional order. Mr. Brooke- said that because the Ves! 
failed on this occasion it was not to say that they would fail 
ight, in the near future, get memb 
y with the of muni 
Committee. done their best 
ons of which they w 


company in Marylebone on reasonable and proper 
the Vostry undertook the lighting of the streets, they would rem: 
badly lighted. After some discussion the matter was referred 
Committee. 


`~ 
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Warylebene.—The Board of Guardians have decided to 
Master pecparel by tls chat Of orks at a comer aput 
tbe specifionts ec works, at a cost of about 
(1:0. Tenders are to be asked from the following firms in the 
wigbbourkood, ie, Emanuel & Sons, Benham & Sons, Faraday and 
Sons, and Veritys, Limited. 


Newbury.—It was stated at a recent meeting of the 
Corporation that there was a 3 of the electric light being 
.ntzodaesd into the town, and the Council were advised to reduce the 
price of gas to & Gd. per 1,000 feet to compete with it. The Cor- 

à the owners of the gas works, and sometime since 
obtained an electric lighting provisional order to prevent 4 company 
the light, bat nothing was done. It is now understood 

that a local syndicate is willing to purchase the order and supply 


tine light. 
on.—The Vestry Electric Lighting Committee is 

: o consider the advisability of applying for a provisional electric 
Ang order. | | 
: Palsley.—The Electric Lighting Committee have agreed 
eae dicate IE eee a cic Tepid iip tg thors 
"imb. This makes the total a borrowed up io ths proceni in 
eien with the electric lighting £60,000. 


* Peterborough —Mr. J. C. Gill, the borough engineer, 

Sm ae In ee MANO KO DS recen 
me, Pace. Mr. Gill is to confer with Dr. Fleming, whose fee 
P, N fixed a$ 200 guineas. 


. Reterhithe.—The Vestry has acoepted the tender of 
, Kam. J. H. Pickup & Co. (£178) for installing the electric light in 
; e ball. It has also arranged with the London Electric Supply 
n to bring a main aléng Lower Road to the Town Hall. 


' Newly Regis.—The Midland Electric Corporation for 
e Disteibation, Limited, have given notice of intention to apply 
^"! b tiw Bard of Trade for a provisional order to be confirmed in the 


2 rab xain of Parliament, to supply electricity within this and 


:: Selfrd—A Local Government Board inquiry was held 
*: n into the Oouncil's application to borrow £33,000 for elec- 
vv te purposes. s 

as 

. Walbum.—The ratepayers have voted on the electric 
rig question, and the majority are opposed to the Urban Council 
^ a provisional order, therefore the Council has arranged to 
e te mater drop. Whether the Council will still oppose the 

of the Asseta Company remains to be seen. 


© SSeuthampton.—At the last meeting of the Town 
i: special committee appointed, re the Workmen's Compen- 
r employes of the Corporation against the provisions of 
5 6 Corporation against the provisions o 

te Ad The Town Olerk having submitted the offers cee from 
imd offices, it was resolved to obtain quotations for the 
. Mama d the employés engaged in the electric light department 
, the acceptance of a quotation to be left with the Town Clerk 
. The consideration of the ne of insuring 
| was left over for the present. 
Bitirlisg—Some time ago the Stirling Police Commis- 
= to the Waterworks Commissioners for permission to 
— te water supply at Touch for the production of electric 
Cmm for the lighting of the town, if the scheme submitted by 


"mitad to Mr, Wilson, C. H., Edinburgh, to report upon the applica- 
md subo to a recent ieoa: Mr. Wilson 


bas their control of the water works for the sake of ting 
power for electric lighting, and as the use of the water in this 
VINE) might lead to com between the Commissioners and the 
| uer The Police Commissioners held a meeting on 22nd inst. 
: of considering the matter. The Board of Trade 
he that they saw no reason to object to the scheme detailed in 
w da Wu? port, Mr. Yellowlees criticised Mr. Wilson's report 
eal siet Commissioners, It was agreed by a majority to remit 
„lun to the Lighting Committee to consider and report. 


5 at damen, Westminster.—The Vestry has received a 
"^5 tig, wi the St. James's and Pall Mall Electric Lighting Company, 
5, — i reference to the company’s charges for the supply of 
eer in the parish, 5 they 5 they were not à 
pd momen re-open the question, but were prepare 

s ate fhe views ot the Vestry full consideration in 3 their 
—— The company suggested that the 
i fremdly m would be met by bringing the question, ina 
8 eri. eo the Board of Trade, with a request that the 
or md advies — MH of the Vestry and the company 


ve 
22 
n rime Me — The Stonehouse Electric Lighting Pro- 
week before the Select Committee on Unopposed 


Stourbridge.— The Council will oppose the application of 
the Midland Electric Corporation for Power Distribution, and will 
itself apply for a provisional order. The Council has given the 
British Electric Traction Company permission to erect poles in con- 
5 with the conversion of the existing tramlines to electric 

otion. 


Theatre Lighting.—The new Princess's Theatre, Ken- 
nington, of which the foundation stone was laid on Monday by Sir 
Eur Irving, and the new Empire Theatre, Bradford, are to be lit 
by electricity, each installation consisting of about 1,200 lights. 
Complete plant for generating the current will be put in at the 
former, while it is proposo to light the latter from the Bradford 
Corporation's mains. Messrs. Owen Lucas & Pyke are preparing the 
specifications, - l "os 


Trowbridge.—The Trowbridge Urban Couucil have de- 
cided to oppose the application of a London electricity company for 
powers to supply the district with electricity. 


Wakefield,—From a debate which took place at a 
recent Council meeting, it seems that two assistant electrical 
engineers have been appointed for the electric light station without 
the knowledge of the Council, or without their being advertised for 
in the usual way. It was not clear, from s report of the discussion 
that we have seen, that even the Electric Light Committee was aware 
of the appointments being made. One speaker said that the Com- 
mittee told the engineer to look out for two men, but the matter 
should have gone before the Committee before they were actually 
appointed. 


Whitechapel.—It is suggested that the Electric Light- 
ing Committee to be appointed shall b3 a standing Committee, and 
consist of 25 members. The District Board of Works will consider 
the matter at its next meeting. Ne 


Windsor.—The Windsor Electrical Installation Company 
have just placed in position an additional new boiler, 14 feet in 
length and 8 feet in diameter, ia their central station in Peat cod 
Street. The boiler is of the Economic" type and tubular. The 
company now supply 7,000 lights in Windsor and Bton, besides four 
electric motors, and two arc lights in Thames Street. 


Woking.—The local tradesmen have been asking for 
reductions in the price per unit. The Electrie Light Company 
has given all customers alscale of discounts, but haa explained the 
various reasons which prevent a lower unit charge at present. The 
Company refers to the high price of coal delivered at Woking, the 
scsttered nature of the district supplied, &c. 


Worsbro'.— The Worsbro’ District Council has resolved 
to ask the Barrow Company if they are prepared to entertain the 


idea of lighting the township with electric light. 


ELEOTRIO TRAOTION AND MOTIVE 
| POWER NOTES. 


Aberdeen.—The Corporation of Aberdeen, who have just 
obtained control of the city tramways are, as already etated, contem- 
plating the introduction of electric traction in the future develop- 
ment of the system. In some districts of the city where tramway 
extension is called for, the gradiente are so steep that electric haulage 
is deemed the only feasible method of supplying the desired facili- 


Chatham.—On Tuesday next the Light Railway Com- 
missioners will hold a public inquiry at the Sun Hotel, for the 
purpoee of receiving information to guide them as to the expediency 
of granting the application which has been made to them by the 
Rochester, Chatham, Gillingham and District Electric Railway 
Company, Limited, for an order to authorise their proposed light 

way e ' 


Colombo.—The Ceylon Standard says that the first of the 
electric tramcars was fitted up on 5th inst. at the central power 
station in Gas Works Street. The car is divided into first and 
second class compartmente. 


Cork.—At the Incorporated Association of Municipal and 
County Engineers, Cork district meeting, on Friday, August 5th, 
among others a paper will be read on Description of Cork Electric 
Tramways,” by Mr. Bevily Griffin, A. M. I. O. E., resident engineer for 
the contractor for permanent way. In the afternoon a viit will be 
paid to the Electric Tramway and Lighting Company’s central 
station. 


Bradford.—On 20th inst. Major Cardew made a Board 
of Trade inspection of the new electric tramways on the Bolton 
Road, which we describe in another part of this issue. He was 
accom d by the chairman of the Tramways Committee (Alderman 
Cowgill) and several officials. Ultimately Major Cardew expressed 
himeelf very satisfied with the line. During the early hours of the 
following morning an extensive trial was made of the working of 
the cars. The current was turned on at about midnight, and Mr. 
M. A. Requier, electrical engineer for the Westinghouse Electri» 
Company, Limited, made a journey from the Bolton Road depot to 
Forster 8 where he was met by the chairman of the Tramways 
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Committee, the city electrical engineer (Mr. Gibbings), the city sur- 
veyor (Mr. W. H. Cox), the assistant city surveyor (Mr. W. Dawson), 
Mr. R. W. Blackwell, and others. Two trips were then made the 
fall length of the line. The formal opening was to be arranged for 
to-day, and it was hoped tbat regular running would commence on 
Bank holiday. The last of the nine cars intended for the Great 
Horton Road service have reached Bradford. A good deal of work 
yet remains to be done on the latter line, and it will be probably 
feur or five weeks before the line will ba ready for opening. The 
Tramways Committee has arrauged that the new electric cars shall 
stop at certain definite stations upon the roads to Bolton and Great 
Horton. In regard to fares these have been fixed as follows :—From 
Bradford to Horton Bank Top there will be three 1d. stagas, but on 
the return journey the cars will require very little power, and 2d. 
will be cbarged for the entire distance. The Committee decided to 
run workmen's cars. | f 


Dudley.—At a special meeting of the Dudley Town 
Council, on Thursday of last week, the Mayor (Councillor Geo. H. 
Dunn) presiding, an important report was submitted of a meeting of 
the Electrical Tramway and Railway Committee. In this report it 
was stated that the terms come to with the British Electric Traction 
Company were, that the company shall construct the tramway from 
Queen's Cross to Mouse Street Brook to the satisfaction of the 
Corporation; all road work beyond the laying and electrical equip- 
ment of the line to be executed by the Corporation at the cost of 
the promo*.'rs; the Corporation to purchase the existing tramways and 
the new liue four years hence at a price to be settled by the Board of 
Trade, the lines to be leased to the company on terms to be settled 
by arbitration, the Corporation to supply electrical energy for the 
raid lides at a price to be decided by arbitration. The Committee 
congratulated the deputa'ion upon the terms they had secured, and 
recommended the adoption of the agreement. The report, after con- 
siderable discussion, was unanimously adopted. 


Durban.—On June 25th the Town Council decided to 
buy up tbe tramway system and equip the lines electrically. The 
company is to be paid £114,000. As Bills will have to pass Parlia- 
a E is hardly likely that the tranefer will be completed until 

une, 1899. 


Halifax. — The Tramways Committee held a special 
meeting last week to consider the question of tramways extensions. 
A number of extensions were decided upon, to be begun and com- 
pleted as soon as possible. Powers have been obtained, but the 
resolution of the Tramways Committee will bave to be confirmed by 
the Town Council. The additional lines will run from Commercial 
Street to the New Ion, Skircoat Green; from Commercial Street to 
the Falcon Inn, Salterhebble; from Horton Street, along Market 
dope „ from King Cross, vid Warley Road, to High- 
roa ell. 


Hanley.— The promoters of the Potteries Extension 
Tramways Order, 1896, are asking the Board of Trade to prolong the 
time limit for completion «f the works authorised by such order, until 
February 7th next. The Hanley Council will make a complaint to 
tte Bcard of Trade as to the delay in the carrying out of the works. 


Huddersfield.— Reports of the officials have been con- 
sidered by the Tramways Committee as to the conversion of the 
tramways from steam to electricity, und a sub-committee has been 
appointed to deal with the question. Each member of the Council 
is to have a copy of the report on the conversion question. 


" Ingleton.—The proposed scheme of an electric tramway 
on to Ingleboro’ has been revived. 


Laxey and Ramsey.—The new tramway connecting 
Laxey and Ramsey, and thus making a through line from Douglas to 
the latter town, is rapidly nearing completion. On Thursday, 
July 14th, the first car was run over the entire system. The wires 
not yes being up, the motive power was steam. It is confidently 
expected that the line will be open for traffic before the end of the 
month. Col. Rich, Government inspector, inspected the line on 
July 18th and reported satisfactorily. 


Manchester.—The Manchester Carriage and Tramways 
Company's Bill passed the committee stage in the House of Commons 
last week unopposed. It is stated that the Bill is considerably altered 
from what it was when it originslly came before the House of Lords. 
It proposed to confer powers for electric traction, but all that part 
of the measure is deleted, and the Bill simply deals with the consoli- 
dation of the company's stock. 


The Metropolitan Railway and Electric Traction.— 
The following extract from the report of the Metropolitan Railway 


Company is of special intercst in view of certain unofficial statements 


which bave been made during the past few months:—''The com- 
pany’s Bill of tbis Session, containing provisions for improving the 
ventilation of the railway and for working the traffic by electricity, 
&^, has been passed by Parliament, and the directors, believing that 
the time bas now arrived when electrical traction can be introduced 
with success and advantage, bave agreed with the Metropolitan 
District Company for an experimental working by electricity of & 
piece cf line on their system between High Straet, Kensington, and 
Karl's Court Stations, at an estimated cost of £20,000, to be borne in 
equal proportions by the two companies." 


Paisley.—Last week the Glasgow Council's proposals for 
extending their tramlines in Paisley Road to the boundary of the 
Burgh of Paisley were before the Paisley Council, and sub-committees 
of the two Councils have been conferring. Representatives of the 
British Electric Traction Company were present at the Council 
meeting and an exchange «f views took place, when it was elicited 


that the county trustees would require, as a sine qua non, that 
double line of rails be laid between Ibrox and Pai and Pais 
and Johnstone. The representatives of the company, on the ctt 
hand, intimated that they would not agree to this. The mecti 
was finally adjourned until it can be learned with more certain 
what Glasgow Corporation propose. 


Redditch.—The Warwickshire County Council h 
resolved to oppose the scheme to construct a light railway along t 
main road from Redditch to Astwood Bank. Lord Hertford mid 
was proposed to construct an overhead electric tramway along t 
centre of a beautiful road. This was the ground for the opposition 


South Staffordshire.—4A conference of local authoriti 
interested in the future of the South Staffordshire tramways, v 
held in the West Bromwich Oouncil chamber on Wednesday of la 
week. The question for consideration was the municipalisati: 
scheme. The conference was presided over by the Mayor of We 
Bromwich (Councillor B. Pitt), and the authorities represented wer 
in addition to West Bromwich, the er Merge of Wednesbury a: 
Dudley, and the Urban District Councils of Darlaston, Tipton, a 
Handsworth. After a lengthened discussion the following resolut 
was, on the motion of the chairman, seconded. by the Mayor 
Wednesbury, carried :—'' That in the opinion of this conference it 
desirable that all the local authorities within the district of the Sou 
Staffordshire Tramways Company should take steps with a vizw 
purchasing the tramways within their respective districts, and al 
to oppose the proposed application to Parliament of the Briti 
Electric Traction Company for a Bill to conform a lease of t 
tramways to that company, and that a copy of this resolution 
sent to each local authority." This decision, it may be stated, v 
foreshadowed in the ELEzcTBICAL Review of last It was stat 
that the total cost of reconstruction of the lines for the overhe 
electric system of traction would be £121,476; and in addition t 
authorities will have to pay to the Tramway Company the value 
the whole of the lines. 


Tramway Bills.—Iu the House of Commons last we 
the Lords’ amendments to the following pna Bills were p ovid 
Blackburn Corporation (Tramways, &c.) Bill, Bristol wa 
(Electrical Power, &c.) Bill, Bristol Tramways (Extensions) Bill. 


Tynemouth.—At the annual meeting of the Nor 
Shields and Tynemouth District Tramways, Limited, held on 22 
inst, the chairman, Mr. Carrick, J.P. in moving t 
adoption of the directors’ report, referred to the p introdi 
tion of electric trams into the locality. The negotiations between t 
British Electric Traction Company aud the Tynemouth Corporati 
were still pending, he said, the delay having been caused byt 
Corporation making it a condition that the electrical energy for t 
tramways should be purchased from the electric station shortly to 
established by the municipal authority. Another serious obsta 
raised by the Corporation was the amonnt of-street. space to be par 
and kept in repair by the company, and, in the interest of the to 
and district, it was to be hoped that the Corporation would mod 
their demands, and thus enable the tramways to be extended a 
electrically equipped throughout.—The report was adopted, and 
dividend of 5 per cent. was declared for the year. 


oo 


TELEGRAPH AND TELEPHONE, NOTES. 


Birmingham Telephones.— The Birmingham system 
the National Telephone Company is undergoing an entire reorgani 
tion. The erection of the new exchange in Newhall Street is n 
completed, and the work of fitting it up is proceeding rapidly. 
the connections have to be transferred to the new building, the 

rtunity has been taken to reconstruct the phone system 
irmingham and the neighbourhood. A new switchboard has be 
put in and the wires have been laid underground, 


Delays on Australian Landlines.—We have before 
a telegram handed in at Albany in Western Australia, just 24 hoi 
before it reached its destination in Sydney, New South Wales. T! 
delay may be partly due to the fact that the Albany office closes 
night, but in any case even 12 hours is a very serious delay, and) 
we find that no announcement is made of any exceptional caus 
delay on the day in question. We can only suppose this to be t 
normal state of telegraphic affairs, and it is therefore not surpris 
to read of the general dissatisfaction with the telegraph syst 
which prevails in business circles throughout Australia. 


The Manila Cable.—A member of the Manila cal 
staff writes to the Times from Manila on June 13th to protest sgal 
the statement which appeared in a Reuter telegram reproduced 
The Times Weekly Edition of May 6th, that cable communicat 
was interrupted, the operators at the station, which is in the mi 
of the forts, having fled to save their lives." The writer v! 
according to the Times, seems quite unnecessarily to imagine tt 
this statement, even if it bad been accurate, would have reflected 
the courage of the cable staff, gives the following interest: 
account of the facts:—' On the morning of May lst Cavite w 
bombarded by the American squadron, and the Bpanish fleet w 
destroyed. During the whole of the action the staff of the cat 
company, from the superintendent downwards, were at their pos 
although their office is situated only 200 yards from a Span 
battery, which several times opened fire on the American sh! 
which fortunately did not reply. Having completed the destruct: 
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of the Spanish fleet and Cavite Arsenal, the American commodore lined 
his ships 1p in froot of Manila, with their guns trained on every 
shore , with the evident intention of commencing a bombard- 
rent a single shot be fired on his squadron from any one of 
the latter. The servants of the cable company were, all this time, 
in their office, transmitting the telegrams which were handed to them, 
wif nothing unusual had happened. On the evening of May 2ad 
the Hong Kong cable became interrupted whilst one of the operators 
wu in the act of receiving a telegram from Hong Kong. Two of 
the servants of the company immediately proceeded to the cable 
boose on the beach, which is within a stone's throw of the battery, 
hich was still threatened by the American guns, and having set up 
the teating apparatus, li to their satisfaction that the cable was 
broken about 10 miles from the shore. After the interruption of the 
Exg Kong cable the occupation of the cable company's staff was 
vary gone, bat they still maintained the telegraphic service to 
Paay and the neighbouring islands until May 23rd, when the 
Pasay cable was also severed about five miles from Manila, and cable 
communication thereby entirely cut off. Since tbat date the English- 
nan who have been represented as having fled for their lives on 
May Ist have been standing by their office day and night, although 
the erras ir since the 5th inst. been repeatedly struck and even 
pierced by bullets from the insurgent forces, who have since that 
dus been maintaining a determined attack on the Spanish entrench- 
rents in the neighbourhood. I do not make these representations in 
wy boastful spirit. The cable staff, of which I am a member, are 
neely trying to serve their employers’ interests to the best of their 
wilities, and, although they have been given hy the directors of the 
company carte blanche to retire toa place of safety, the European 
aenbers of the staff are still standing to their Te in the hope of 
being able to restore cable communication should they be allowed to 
sake the attempt.” 


Newington.—The Electric Lighting Committee, at a 
necting held on Wednesday evening last week, recommended, and 
the Vestry decided, that the National Telephone Company should 
de permitted to lay in the trenches to be made for the electric 
light mains, tubes, and telephone cables under the supervision of the 

engineers, and on condition that the company contributed 
1 moiety of the se of taking up and replacing the footways aud 
the excavation of the trenches. DSL) 


Telertaph Companies’ Combination.—In reference to 
tee proposed more intimate federation of the Brazilian Submarine 
Tgnph Company and the Western and Brazilian Telegraph 
Company, Mr. Robert Jackson writes to the financial press as 
he: — It is to be h that the shareholders in the Western 
mi Brasilian Telegraph pany, Limited, will not consent to the 
wngements with the Brasilian Submarine Telegraph Company as 
wv formulated, the terms for them being wholly insufficient. The 

arrangement is of itself a sufficient proof cf the incapacity 
d the directors to manage the affairs of the company, as I have, in a 
buble way, for a loog time sought to point out. Under capable 
gent the exchange of shares might be effected on much more 
idvantageons conditions, and it is to be hoped that shareholders will 
wittoold their proxies, and that those who have sent them in will 
cum their immediate return. There is a suppression of fact of which 
protably few of the present holders are aware. The ordinary shares 
d the Western Brazilian are £20 paid, and in the event of the lines 
œmng taken by the Brazilian Government, that is the basis on which 
e company is to be purchased —an important point to be borne in 
wad by the Western Brazilian shareholders. It is also well to point 
ott that all the present directors are to remain in office for five years, 
stn Ja that respect is to be made. The time for the 
*wsidestion of the proposed amalgamation is altogether too short.” 


Telegraphic Interruptions and Repairs — 


N Down. Repaired. 
rs (angio, 1869) April ech, 1828 Mi 
Trinidad .. Nov. 30th, 1 e - 
Onimanera-Santiago de idi 
Os .. , .. June 10th, 1898 .. T 
imma Company's oa l 
Cable beyond Gurupa . . June 8th, 18588 : 
—— fie? we Feb. 10th, 1896 
Plans, Bismo .. July 21st, 1898  .. 
tus Lum. 
yai Maol oe 


" „ March 12th, 1896 . 
ben Ema .. July 4th, 10 


.. July 22nd, 1898 ... July 23rd, 1898 


CONTRACTS OPEN AND CLOSED. 


te ting — Angust 10th. The Council wants tenders for 

period vi n delivery of electrio meters and main cut-outs fora 

elamas, and M, also for the supply of lamp brackets and 

W. C. C. Hawt the free wiring of premise? in the district. Mr. 

Notions” Ju) Wlayne is consulting engineer. See our Official 
J And and for this week for particulars. 


Belgium.—August 1st. The municipal authorities of 
Stavelot are inviting tenders until August 1st for the concession for 
the supply of electrical engines for lighting and power purposes ia 
the town during & period of 30 years. Tenders to be sent to 
L'Administration Communale de Stavelot (Belgium).  Particulars 
frc m the Secretariat de la Ville on payment of 4 francs. 


Hapton.—August Ist. The Parish Council ask for 
tenders for lighting the district by electricity to be sent to the clerk. 


Hull.—August 25th. The Electric Lighting Committee 
want tenders for the supply and erection of a 750-I.H.P. Willans or 


' Balliss type engine, a 460-kw. high tension continuous current 


dynamo, and two 30-feet x 8 feet Lancashire boilere, for the electric 
light works. City electrical engineer, Mr. A. S. Barnard. See our 
“ Official Notices this week. 


London.—August 15th. The mavagers of the Central 
London Sick Asylum District are inviting tenders for electric 
lighting plant for the new asylum, Hendon, Midilesex.  Specifi- 
cation, &c., from the architects, M-ssrs. Giles, Gough & Trollope, 
38, Craven Street, Charing Cross, W.C. See our “ Official Notices 
July 22ad for particulars. 


London.—The Director of Army Contracts is inviting 
tenders for the supply of various articles from time to time during 
the next 12 months. Among tke items are electrical instrumente, 
India-rubber goods, metals (copper, lead, zinc, tin sheet), telegraph 
oe ane wire. . Particulars from the Director, War Office, Pall 


Pemberton (Lancashire). —The Urban District Council 
ask for schemes for lighting the district by electricity. See our 
“ Official Notices July 22nd. 


Russia,—Tenders are being invited until August 13th 
next by the municipal authorities of Tiflis, for the erection and 
equipment of a central station for the electric lighting, by m-ans of 
arc lamps, of the public streets in the centre of the town. Particulars 
may be obtained from, and tenders to be sent to, La Mairie de T. flis, 

u88i&. 


Russia.—M. J. Kobelzky, ingénieur des mines at Ki ff 
(Krechtchatch, 50% Russia, is at present inviting tenders for the con- 
at ruction of an electric railway about 15 kilometres long, between 
Pirogoff and Kieff. ‘Particulars may be obtained from M. 
Kobelzky. | d 


Shanghai.—August 10th. The Shanghai Municipal 
Council invites tenders for the supply of two 100-kw. dircct coupled 
steam alternators, switchboard, and water-tube boiler. Particulars 
and specifications do b» obtained from Messers. John Pook & Co., 8, 
Jeffreys Square, St. Mary Axe, E. O., to whom tenders have to be sent. 
Sec our Official Notices June 24th. 


Wigan.—Tenders are asked for the electric lighting of 
the Drill Hall on the occasion of the Wigan Trades, Commercial and 
Art Exhibition to be held from October 26th to December 7ih. See 
our 'Official Notices " July 15th. 


CLOSED. 


East Hull.—The contract for the wiring in oon- 
nection with the Corporation New Baths, Bast Hull, has been 
placed with Messrs. Thompson, Howard & Co., of York. 


Edinburgh.—Messrs. P. C. Middleton & Co., of Aberdeen, 
have been entrusted by the Edinburgh Corporation with the electric 
lighting contract for the City Police Chambers, including the lighting 
of the Fire Station and Workshops. The number of lights is 450. 


Germany.—Tenders were recently invited by the State 
Small Arms Works authorities at Spandau, for the supply of 1,200 
16-C.P. 100 to 110-volt incandescent lamps. The lowest offer sent in 
was that of Messrs. Pintech Gebriider, of Berlin, who offered to 
supply the lamps at 40 pfennig, or about 44d. each. p 


Glasgow.—The Electricity Sub-Committee has adopted 
the tender of Arrol’s Bridge and Roof Company for the amount of 
£6,939 169. 10d for the iron and steel works of the new generating 
station at Port Dundas, and rejected the offer of Mr. John Mundy for 
the amount of £6,254. The reason for this was that Mr. Mundy 
would take nine months, but Arrol's would take four months. 


Hammersmith.—Messrs. Spencer & Co., have received 
the Vestry's order (£618) for the supply of pipes required in 
connection with the electric lighting extensions. Messrs. Marsball, 
Sons & Co. will supply a new engine for the sum of £760. The 
engine: is to be used as temporary plant pending the erection 
of machinery now in course cf constructiin. It was supplied 
to the Daily Telegraph, but had not been used. 


Liverpool.—It is reported that Messrs. W. C. F. Busch 
and Co., electric tramcar builders, Hamburg, have secured a large 
order for electric tramcars for Liverpool. T 

The Special Committee haviog control of the construction 
of the Dingle electric trams, have, on the recommenda- 
tion of Dr. Hopkinson, accepted the tender of the Electric Power 
Storage Company for the sapply of tatteries, &., for tbe sum cf 
£2,390, with an annual maintenance charge of £136. i | 
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NOTES. 


The Szczepanik Telelectrescope. — The Szczepanik 
telelectrosoope, an apparatus for transmit'ing soenes and 
pictures over a wire, is one of those conceivable and highly 
d eine combinations of synchronised magnets, mirrors, 
and sensitive selenium cells that are so easy to imagine and 
80 difficult to get to work. There have been for some time 


vague reports of the apparatus, but the New York Herald 


has recently published a more or lees detailed account of the 
arrangement with diagrams. The modus operandi is as 
follows : —By means of two pairs of oscillating synchronised 
mirrors, small corresponding parts of the picture to be sent, 
and of the receiving screen, are submitted simultaneously to 
operation, and the perts 5 on succeed each other 80 
rapidly, that in an extremely short time every portion of the 

icture has been dealt with, and the series begins again. 

be light from that small part of the pictare which, at any 
instant, is being operated on, is used to modify the resistance 
of a selenium cell, and a current through this, by opening or 
closing an aperture, regulates the illumination of the small 
corresponding part of the receiving screen. Thus dist yrs 
of the receiving screen in rapid succession is illuminated to 
a degree correepording to the b-igbtness of the correspond- 
ing part of the original picture. Putting such a scheme into 
practice seems to bristle with difficulties, but it is said that 
cye-witnesses have testified to the perfect transmission of 
pen It is, perhaps, more difficult to believe that the 

aris Exposition of 1900 bas guaranteed the inventor 
3,000,000 francs for its exhibition. 


Electricity on Steam Railroads.— Before the American 
Railway Master Mechanics’ Association recently, Mr. Brange, 
the electrical engineer of the Delaware & Lackawanna R. R., 
read a paper on the subject of the application of electricity 
to et-am railroad traction. The New York Electrical Engi- 
neer remarks that it was an excellent review of the subject, 
the speaker showing bimself to be in favour of main-line use 
of elect-icity, and he made the statement that a ton-mile can 
be operated by the electric syatem for less than one-half the 


cost for fuel, and that the total cost of electric power, including 
all power station expenses, would not ex three-quarters 
the cost of coal for the steam locomotives. A Mr. Hibbard, 


of Minneapolis, in commenting on the paper, said he thought 
that electricity was still limited to suburban work, but 
added: For suburban service I believe it is to the shame 
of our steam railroads that they have allowed the electric 


trolley companies to get ahead of us. ° It is a shame 
that we have permitted the electric railways to get almoet all 
the passenger traffic.” That is a frank ission, to say the 


least, but the Consolidated Railroad has shown up at Hart- 
ford how the steam companies can hold their own if they 
adopt electrical methods, with all the increased flexibility and 
better service that sach methods imply. 


Electric Trams for Cuba.—Oor American friends 
believe in taking time by the forelock. In the development 
of Caba they will deservedly find some good business. They 
have no intention of allowing anyone else to be there before 
them—in electrical schemes, at any rate, for the Times New 
York correspondent says that American speculators have 
arrived at Santiago for the purpose of organising brewing, 
ice, and electric tramway, companies in Cuba. 


The City Company and Motive Power.—It is stated 
that the City of London Electric Lighting Company is 
about to introduce a continuous current system of supply 
for motive power in the City. New mains will have to be 
Jaid, but in the course of about three months the power will 
bo ready for use. The supply will first be available in the 
wharf and shipping area around Thames Street and the 
printing district around Fleet Street. 


Booth v. Rhea Fibre Treatment Company. — We 
congratu'ate Mr. W. H. Booth, M. American Soc. C. E, on 
obtaining judgment o3 both his claim and counterclaim 
agaiost the Riea Fibre Company for work done and fees 
earned in connection with the Rhea Fibre Company's new 
works at Castleton, Lancashire. 


Sir Frederick Bramwell on Municipal Electrical 
Work.—Sir Frederick Bramwell has written the following 
letter to the Times. The date of the letter is July 20th, 
previons to the Commons discussion on the General Power 
Distribution Company's Bill, which appears in our Busi- 
ness Notices this week: — 

In 1882—16 years ago—you did me the honour to insert a letter, 
having for its title, "Something More than the Electric Lightioc 
Bill,” in which I called attention to the onerous conditions which by 
the Electric Lighting Act of that year it was sought to im upon 
all private enterprises for the purposes of supplying e energy. 
In this letter I pointed out how peculiarly unreasonable it was that 
& then new industry should be stifled at its birth by the imposition 
of provisions ia favour of municipalities which bad never been 
ee to its immediate competitors, the gas companies, or even to 
railways, &c.—provisions which allowed municipalities or other 
governing bodies of any district where it was Lage to inaugurate 
an electric lighting company to acquire at the end of 15 years the 
electric undertaking on the mere value of the materials suitable for 
the work at the time of poe If the municipality did not 
happen to buy, its chance of purchases was not gone for ever, for at 
the end of a farther five years the option re-arose, and so on from 
five years to five years. Thus, as I pointed out, “as long as there is 
no profit or a poor profit, you, the undertakers, may continue to 
Won. but the instant you get anything like an adequate return, 
then we will come and buy you up at a price which must inevitably 
be a comparatively small fraction of the capital you have laid out in 
your undertaking." 'The Act which was vatied the Bill in 
extending the 15 years to 21 yearr, and the five years’ recurrence cf 
option to seven years. As was to have been expected under such provi- 
sions as these, no private capitalists would risk their money and go 
to work, and for "s ears England lagged behind all the other pation: 
in this industry. This had become so obvious, that in 1888 an 
amending Act was passed extending the 21 years to 42 year. But 
the vicious principls of municipal tradiog still prevailed in that Act, 
and at the end of 42 years the undertaking was to be acquired upon 
the then value of the mere materials. This year there has been a 
Joint Committee of the Houses of Lords and Commons on Electric 
Energy (Generativg Stations and Supply), the report of which Com- 
mittee has just been published. From that report it will be seen 
that, as re undertakings supplying energy in bolk at high 
voltage, to be used, not only for the purp:e:s of electric lighting, but 
of power, the Committee think the provisions of the Electric Light. 
ing Acts enabling the local authority to purchase, after a term of 
years, inapplicable as a general rule; that is to say, the Committee 
realise that the conditiuns impoted by the Act of 1882, whereby the 
interests of the municipalities were fostered at the expenre of private 
enterprise, were inconsistent with the free development of this great 
industry, and they further realise that the modifications of the 1868 
Act are not by any means sufficient or tatisfactory, and the evidence 
before the Committee showed that England is still behind other 
countries in ite commercial cmployment of electric energy. 
Since the issue of this report of the Joint Select Committee, there 
has paseed through the House of Lords a Bill promoted by certain 
influential coal and iron masters in the Midlands (Nottingbamehire, 
&c.), which Bill is entitled a “General Power Distributing Bill”; 
this bas for its object the supply of electrical energy for lighting, 
power, and every other purpose for which it is applicable over an 
area of rome 2,000 square miles, being the area of a circle of 26 miles 
radius, with its oentre at Warsop, in the colliery district of Notting- 
hamsbire, where the generating station would be placed. This Lords 
Committee passed the Bill and its clauses unanimously. There is no 
purchase clause in the Bill at all. It has now to be considered by the 
House of Commons. It has been read a first time, and the second 
reading is likely to take place on Friday, or on some other very carly 
date. The sole opponents are certain municipalities. These are 
using every effort to obtain the rejection of the Bill on the second 
reading, or, failing this, they seek that an instruction“ should be 

ven to the committee that would be appointed to consider the Bill. 

t is to say, they invite the House of Commons to reject a Bill 
which is the outcome of the principles approved by the Joint Com- 
mittee, embracing certain of its own members. without hearing 
(through its committee) any evidence at all; or, failing that, they ask 
that the judgement of the committee which would hear the evidence 
shall be fettered by the instruction of the House that has not 
heard the evidence, In short, by every means in their power they 
hope to render the report of the Joint Committee a dead letter, and 
to continue to uphold ths mischievous system of municipal trading.— 
FREDERICK BRAMWELL. 


Appointments.—The Aberdeen Gas and Electric Light- 
ing Committee has appointed Mr. J. A. Bell, of the Black- 
pool Electric Light and Tramway Worke, electrical engineer 
to the Aberdeen Corporation. | 

Mr. M. Duncan, second sssistant engineer at the Chelten- 
ham Electricity Works, has been appointed chief assistart 
for the Chester Corporation Electricity Works. 


Presentation.—Oa the occasion of his departure from 
Aberdeen for Poplar, Mr. Blackman was on 23nd inst., pre- 
sented with a set of ivory dessert knives and forks in & 
handsome walnut oase by his friends at the Aberdeen Cor- 
poration electricity works. | 


(Continued on page 168.) iC | 


P rt "u "n 


—— . — — — ——— 


Vo. 44 No. 1,079, JULY 29, 1898.] 


THE ELECTRICAL REVIEW. 


163 


THE BRADFORD ELECTRIC TRAMWAYS. 


Ir is not more than two or three weeks ago that we chronicled 
the completion of the Halifax municipal tramways, and we 
have now to refer to the suocessful initiation of another cor- 
poration tramway, which, curiously enough, is within a few 
miles of the firet named. Bradford has been long dis- 
tinguished for its municipal enterprise, and the success that 
attended its venture in a public supply of electricity is too 
well known to be dwelt upon. Still, the excellent results 
achieved by the lighting system must have had material 
inflance upon the members of the Corporation under- 


equip and work the tramways constructed by the Bradford 
Corporation, under a lease of 21 years. With the available 
materials the company has done as well as could be 
expected. | | 

The mileage opened comprises 15 miles of streets and 21 
miles of single line. "This has been operated by steam 
and animal power, there being 85 engines, 48 care, and 
143 horses—not a very extensive system, considering the 
size and population of Bradford. Still, the number of 
miles run per annum has totslled 447,826. The percentage 
of expanses to receipts on these steam-cum-horse lines has 
been heavy, and last year stood at 92°04,the expenses per car- 


™~ 


View or LINE FROM PEEL PARK GATE. 


taking the risk of a municipal tramway. Bradford, 
however, was in a similar position to many other towns 
in the north of England, and, for the matter of that, in 
ober portions of the country. The routes that were pro- 
bably best suited for the successful running of a tramway 


` System were being operated by a company under a lease from 


the Corporation. 

Even so far back as 1882, at a time when electric traction 
Was no more than dreamt of, the Corporation of Bradford 
were alive to the importance of controlling as far as possible 

tramways, They did all that was possible for a Cor- 
poration to do in those days. They laid tram lines, and then 
them to a company for as short a term of years as 
possible, Asa matter of fact the Bradford Tramways and 
Omnibus Company was registered in February, 1882, to 


mile being 18d. These expenses, however, have not prevented 
the company paying a substantial dividend, last year's return 
to the shareholders being 6 per cent. We have merely men- 
tioned these facts to show that there was considerable scope 
in Bradford for electrically operated tramways. The system 
which has just been completed, however, forms no part of the 
lines operated by the company. By the effluxion of time the 
tramway lease expires in four yeare, and there is no reason to 
doubt that the company will then transfer the whole of its 
undertaking to the municipality. In the meantime the 
Corporation has resolved to construct new lines to be operated 
electrically, and the tramway that we have recently had an 
opportunity of inspecting forms the first portion of what 
will eventually be a system of considerable magnitude. The 


Bradford Corporation have long taken an intelligent interest 
F 
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in electric tramways, and as far back as 1892 a series of. 


experiments were carried out in Bradford by Mr. Holroyd 
Smith, and Messrs. Easton & Anderson. The experiments 
were carried out to demonstrate the efficiency of electrically 
propelled cars up steep hills, and the portion of the route 
selected from Forater Square to Manningham Lane was pro- 


— J 


A 


De ae. 


CAR ON LINE. 


bably the most difficult of the then existing lines, and. 


consisted mainly of a gradient of 1 in 13, and an exceedingly 
sharp curve. The experiments were successful, but a great 
outery was raised against the overhead wires, which were 


View oF Line SHOWING SINGLE ARM POLES. 


arranged on the cross suspension method ; no immediate results 
accrued from the experiments, though they had an important 
bearing on the present system. The subject of electric trac- 
tion in Bradford was revived in a definite form in 1896, 
when Mr. Alfred Gibbings, the borough electrical engineer, 
presented a report on the subject to the Corporation. 


The chief recommendations of this report were the con- 
struction of two lines; one to Great Horton, the total length 
of route being under three miles, and another to Bolton 
Road, commencing at Forster Square and terminating at the 
borough boundary, this route being a little under two miles 
in length. Although some of the conclusions of the report 
do not quite apply to the system that has been inaugurated, 
and the one that will be shortly completed, the following 


SECTION INSULATOR. 


extracts from Mr. Gibbings’s report, upon which the Cor- 
poration decided to adopt electrical working, are interesting 
at the present moment. The great feature about the system 
is the combined working, the new works in Valley Road 
having been designed with a view to meet a large demand 
for electricity for tramway purposes :— 


In the Great Horton route, Mr. Gibbings took a basis of a 15 
minutes’ service, and arrived at the following figures :— 


Length, 2 miles 1,500 yards. 

Number of cars required, 4. 

Car-miles per annum, 100,000. 
Average speed, 6 miles per hour. 
Outward journey occupies 30 minutes. 


Capital cost :— 
Rails, cables, paving; &c. . . £15,060 
*Four cars at £400 each ... "A 1,600 
Sheds and offices 2,000 
£18 660 


* Add £400 for each additional ^us required for emergency 
traffic. N 


Estimated Cost of Running per Car- Mile in Pence. 


Electricity at 14 unit per car-mile. 2-00d. 
Wages of drivers and conductors ... 2:62d. 

8 . | Repairs to stock and plant ... 0:48d. 

‘a $ j Lighting and cleaning sis 0:194. 

SS Repairs to electric feeders ... — 0°02d. 

E Compensation for damsge ... i ven 0 20d. 
Management ... pii iss -- 0:59d. 
Stationery... fo be im "S 0:064. 

Total working costs 6:164. 
do; [ Depreciation, cars xe 0 38d. 

89! " remainder... 102d. 

E Fh Interest, 3 percent...  .. 1:33d. 

3 A | Sinking fand, 3 per cent. 1:33d. 

n~ | Rates and taxes ‘i TR 0 52d. 

Total standing charges 4 581. 
Grand total 10˙74d. 
Tax MINUTES’ SERVICE. 
Namber of cars required, 6. 
. Car miles per annum, 150,000. 
Capital cost :— 
Bails, O00. ixi - sx . . £15,060 
*Six cars at £400 each ... 805 .. 2,00 
Sheds and offices ... ida -— 2,540 
£20,000 


* Add £400 for each additions) car required for emergency 
traffic. 


à 


Total working costs per car-mile . 0'64d. 
Total standing charges is . . 9'92d. 
Grand total ... 956d. 


The foregoing figures are also representative of the cost of running 
on the Bolton route, but owing to the length being shorter, the 
cost per car-mile will be about 25 per cent. greater than on the Great 
Horton line. 

Ihave taken these two lines, and estimated the cost of running 
each as an independent concern. If, however, these lines were 
worked conjointly, it is clear that many of the items which make up 
the cost per car-mile would be very considerably reduced, such as 
charges for management, depreciation, repairs, interest and sinking 
fund, rates and taxes, &c., probably bringing down the cost to 9d. 
per car-mile. 
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It will also be seen that the additional capital required for a 10: 
minute service, 4$ compared with a 16-minute service, is small 
compared with the very material reduction gained in the costs per 
ear mile, and if the cre va at all allow, I would recommend a 
to n i " l , 

As the traffic Ee 80 the service period could be diminished ; 
snd with reference to the probable traffic as compared. with present 
pedestrian traffic, I think a good analogy exists in the results of 
canvassing for electric light customers compared with the results in 


mm 
* 
qo 


THE ELECTRICAL REVIEW. 


165 


arrangement between the two departments. It will be sufficient if we 

assume that :— i | 

l. The Electricity Committee retain their independent position, 
and make a definite charge per unit for all current supplied. 

. 2. That this output is merely considered as a day load. ; | 
Oae further condition, however, is absolutely necessary, viz., that the. 
tramway department, having once made the arrangement for a supply 
of electricity, it should be considered to be a permanent relationship 
between the two committees. 


-— 9 ——— . 


E 


TERMINUS OF LINE IN FORSTER SQUARE. 


applications when once the cable is laid, of which the Committee 


have recently had several experiences. 
The power required for tramcar driving being used in the day time, 
aad the batteries taking up the load at the time of maximum demand 


upon the electric lighting plant, it follows that the cost of supplying 
th power will be oanad to the cost of generation and the usual 
for repairs and maintenance. Any charge above this will, 
of course, be entire profit to the department. 
In 1895 the Bradford electricity works’ costs for generation, repairs, 
ind maintenance 


were :— 
Coals... — ... - - . . 56d. per unit. 
Oil, &c. t 78 161. n n 
Repairs eed eve ee ab 21d. ” n 
Total 93d ” n 


ru one penny per unit, to include wages of one additional man. 
If, therefore a charge were made of 14d. per unit to the tramway 
department, we should receive 4d. per unit profit, and this would 
1. an estimated sale of 133,000 units in the year, an 
come ct £277 1s, 8d, Of course this is a small income, but it is 
med Without any additional expenditure whatever in the electric 
: department, and, moreover, it is representative only of (1) a 
age per a (2) one length of route; and (3) a definite mile- 
voi be mie tor instance, were altered to 10 minutes, the income 


increased 50 cent., and so on for increases of mileage 
aad lengths and number of routes, " d 


5 


Hi 


oux, inate effect of such a combined undertaking would, of 
dit the possibility of a very great reduction of the price per 
the pe i for lighting purposes. To the electric lighting concern 
— ol a substantial day load is of the utmost possible 
“ence, but further than this there ia no need to complicate the 


It is clear that Mr. Gibbings has been moderate in esti- 
mating the cost of working, and it will be interesting to see 
how far his figures are verified by actual results. 

The section of line which has just been completed is that 
known as the Bolton Road, and a chance visit to Bradford 


— 


PE n 


CENTRE POLE WITH ARC LAMP SUSPENSION. 


last week proved so fortunate for us that we were, through 
the courtesy of Mr. Gibbings, enabled to travel on the car 


that made the first complete journey from the tramway depot 


to the terminus in the centre of the town. As we have said, 
the total length of the route is 1 mile 1,501 yards, the 
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steepest gradient being 1 in 15}, the total rise from one end 
of the line being 322 feet, which gives an average gradient 
of 1 in 301. It is evident that the gradients in Bradford and 
district are considerable, for the Horton route rises 618 feet, 
which gives an average gradient of 1 in 241, the stee 
being 1 in 144. Girder rails weighing 105 lbs. per yard 


have been used 
throughout. 
Between the rails 
and about 18 
inches on each 
side of the rails 
the track is paved 
with granite setts. 
Each rail joint is 
bonded with 
Chicago crown 
flexible bonds 5} 
inches long; the 
contact area of the 
copper inside the 
web of the rail is 
about ten times as 
great as the section- 
al area of the copper 
wire forming the 
bond. In addition 
there are cross 
bonds between the 
rails at intervals 
of every 120 feet. 
The poles support- 
ing the trolley 
wire are of the 
single and double 
arm bracket type; 
our illustratiors 
give typical 


5 of the poles at the side of the street, and others 
pl in the centre of the road way. 
above the surface of the ground, and are built up of 


wrought lap- 
welded steel in 
Pa „ 
eac e i8 pro- 
vided vith aoe 
iron ornamental 
finials and collars 
and an ornamental 
cast-iron base 
bearing the city 
coat of arms. The 
line work is of the 
‘most excellent 
description, the 
trolley wire being 
remarkably well 
suspended. The 
wire is of hard 
drawn copper, 
*325 inch diameter, 
and is divided into 
the usual half mile 
sections by means 
of sectional insula- 
tors. A special 
feature of the sec- 
tional insulator, 
which, in addition 
to all the line 
work, poles, feeder 
pillars, &c., has 
been supplied by 
Mr. Robert Black- 


well, is its suspension on the brackets. 
is shown in one of the illustrations. The feeder switch 
pillar, from which the adjoining sections of line may 
be controlled, is at most points placed above ground, and 
consists of a cast-iron case with water-tight hinged door. 


They are 25 feet 


View or Car SHEDs. 
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VIEW oF CAR. 
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bases. Two of the switches are for connecting and dis- 
connecting the feeders, the remaining four making con- 
nection to the trolley wire. The rolling stock on the 
system at this moment comprises seven cars, which are elegant 
t gradient specimens of car building. The bodies have been built by 
the Brush Electrical Engineering Compapy, and are mounted 


on the well-known 
Peckham Canti- 
lever extension 
trucks ; the length 
of wheel base is 
6 feet, and the 
gauge 4 feet. Each 
car is furnished 
with two Westing- 
house motors, 
fixed on the truck 
on the Westing- 
house system of 
side suspension. 
The motors are 
geared to the 
wheels by single 
reduction gearing, 
which is completely 
enclosed. Series 
parallel controllers 
are provided, one 
at each end of the 
car, and there are 
the usual main 
and emergency 
switches end light- 
ning arresters. 
The trolley is of 
the swivelling 
arm type, and is 


the latest form 


of Dawson trolley supplied by Mr. Blackwell. The arm is 
mounted on a cast-steel base, and the vertical movement is 
controlled by two sets of side springs, the arrangement of 


which will be seen 


in the drawing. 


The average 


running pressure 


of the trolley | 


is 16 lbs. The 
trolley head is 
completely insu- 
lated from the 
trolley pole, the 
wheel being of 
the well-known 
** West-end ” type. 
It ought to be 
mentioned that the 
cars are built to 


carry outside 


passengers, the 
full complement 
of passengers bein 
51—22 inside an 


29 outside. The 


cara are lighted 
with 10 incan- 
descent lamps 
each, arranged in 
two circuits of five 
lamps in series 


supplied, with cur- 


rent direct from 
the trolley wire. 

The car shed is 
erected near the 


end of the line, and will accommodate a good many more 
cars than it is intended to use for some time. M 

It is hardly necessary to say that the current for the line is 
supplied from the lighting station in Valley Road, a description 
of which appeared in the ELECTRICAL REVIEW some time 


It is furnished with six plug switches, test terminals, and ^ ago. It will be remembered that the principal features of : 


lightning arrester, the switches being mounted on marble 


the station were the multipolar dynamos; for some time, 8t 


least, the supply to the tramway system will be obtained from 
one of these machines, but to meet the demand that will 


tests in accordance with the Board of Trade rules. Each 
panel is provided with the usual measuring instruments and an 
automatic circuit breaker. This latter is of the Catter type, 
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mz Dawson TROLLEY. 


arise when the Great Horton section is complete, other 
machines are being erected. The only feature in the station 
that suggests a tramway is the special switchboard which 


Main SwITCHBOABD. 


has been set up. The base of this is of black marble, 
and has a most handsome appearance. It stands some 


DousnLE Crown BONDING. 


4 feet away from the side wall, thus giving ample 
room for examination. There are feeder panels, generator 
panels, and the usual panel devoted to carrying out 


and is identical with the one described in the account of the 
Halifax tramways on June 24th, 1898. We understand that 


d 
S 
12 — Cae. 


E 


— 
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Stpp ARM BRACKET. 


the switchboard has been supplied to the Corporation by 
Mr. R. Blackwell, who has been also a sub-contractor for the 
other work to the Westinghouse Electric Company, Limited, 
who are the principal contractors for the line. 

We are indebted to Mr. Gibbings, the city electrical 
engineer, for assistance in compiliag the foregoing details. 


Mr. Ritchie on Light Railways.—On 21st inst. Mr. 
Ritchie, President of the Board of Trade, performed the 
ceremony of cutting the first sod of the light railway which 
is to be laid from Basingstoke to Alton (12 miles) by 
the London and South-western Railway. He took the 
opportunity, when propone success to the line, of making 
some interesting remarks upon light railway matters. The 
line, which we believe is to be worked by steam, will be com- 
pleted in 12 months, and is the first of its kind to be con- 
etructed under the Light Railways Act. Mr. Ritchie was at 
one time afraid that the great railway companies would look 
upon light railways with suspicion, but he 
had found that his fears were groundless, 
Applications under the Act had been very 
numerous, and are still increasing. So 
far, as many as 121 applications for orders 
had been laid before the Light Riilway 
Commissioners, such applications repre- 
senting 1,305 miles and £7,500,000 
capital outlay. It is interesting to ncte 
that about 32 applications came from 
i em railway companies, and 14 cthers 
refe to lines to be worked by railway 
companies The co-t of making an ordi- 
nary railway from Basingstoke to Alton 
had been estimated at £36,000 a mile, but 
the light railway which is to be construc- 
ted will cost about £5,360 per mile only, 
these figures showing the great advan- 
tage gained by means of the Light Rail- 
ways Act. Another point was that the 
promoters, instead of spending about 
| 1,000 in applying for Parliamentary 
pbi had only to spend £150 by applying under tho 
new Act. 


Electric Traction at Terminal Stations, — An 
American exchange, which has at various times commented 
upon: the advantages of electric traction for handling the 
trains of steam roads at the terminals in large cities, and 
pointed out that this is probably the most promising field for 
the application of electricity on such roads, saye :—“ The 
plans of the Orleans Railroad, of France, for a line connect- 
ing its presert Paris terminal with a station in a more central 
part of the city, contemplate its operation by electricity; 
and this is the most recent instance of the appreciation of 
this motive power for such purposes. "This undertaking 
involves an expenditure of $8,000,000." 


- ; 3 — 


168 


THE ELECTRICAL REVIEW. 


[VoL 43. No. 1,079, JULY 29, 1898. 


NOTES. 


(Continued from page 162.) 

Water-Power Utilisation for Simla.—Mr. A. Youvg- 
husband, the engineer who is concerned with the Simla Water- 
works extension scheme, has, according to Indian Engineering, 
put forward a plan for ntilising the “power” running to 
waste in the Sutlej. His rough calculation is that it would 
be possible, at a reasonable outlay, to get 8,000 horse-power 
at Suni below Naldira. The river has a very rapid current 
in its course Anf nen these hills, and thus e could be 
easily worked. It would b» necessary to dam the stream, and 
to have a tunnel or rock cutting to give the required “drop.” 
Having secured the 8,000 horse-power all the rest would be 
easy enough. An nnlimited supp'y of water could be sent 
into Simla vid Naldira and Mashorba, dynamos could be 
driven to farnish electric energy and for the lighting of the 
station, and we should hear no more of catchment areas, 
fouling springs, &c. The question of the extension of Simla, 
too, would be solved. At present Mashobra cannot expand, 
because the spur on which it stands is almost waterless for 
several months in the year ; while Naldira, with its lovály 
sites for country houses, is too far away. But the Sutlej 
project would sweep away these difficulties; an electric tram- 
way would link Simla with its new suburbe, and Naldira 
would be within an hour of Jakho. | | 


Enclosed Arc Lamps with Incandescent Lamp 
Resistance.—Mr. J. W. Mabbs has given, says Industries 
and Iron, the results of some experiments on the substitution 
of an incandescent lamp in p of wire resistance. An 
enclosed arc lamp works better with a lamp resistance, and 
there is the further advantage that the incandescent sup can 
be utilised for lighting. He used six lamps in multiple 
series, each consuming one ampere. These incandescent 
lamps are about 4 watts per C.P. When one lamp breaks 
the other five will carry the current until the broken lamp is 
replaced. ight to ten arc Jamps have been thus fitted, the 
5 lamps being placed from 50 feet to 60 feet 

n 


Obituary.—The Standard and Diggers’ News records the 
death of Mr. R. O. G. Drummond, who was formerly borough 
electrician of Kimberley, and has recently acted as consult- 
ing electrical engineer to Messrs. Reunert & Lenz, at Joban- 
nesburg. Mr. Drummond, whose death occurred on June 
28rd, was only a short time ago appointed vice-president of 
the South African Society of Electrical Engineers. 


Personal.— In the Journal Official of France, dated ö 


24th inst., we notice that M. Emile Baudot, Inspecteur- 
Ingénieur des Postes et des Té'égraphes and inventor of the 
well-known multiplex telegraph rinting instrument, has 
been promoted to the grade of Officier de la Légion 
d’Honneur. | 
euh H. M. Salmony informs la irs he UR rg ed his 

“ae Pa a director o rm o . Salmon 
Md Co., Limited. | : 
Mr. H. E. Mitchell, who has for many t held the 
position of chief assistant and to Prof. George 
Forbes, F. R. S., has recently bsen off and accepted the 
^n i Managot to Mr. Francis Hastings Medhurat, B.Sc., 

Inst. E. E. 


Institution of Mechanical Eagineers.—The summer 
meeting of this Institution was opened on Tuesday at the 
Midland Railway Institute, Derby, Mr. S. W. Johnson 
presiding. per was read by Mr. E. Ristori (London) 
on the “ Manufacture of Aluminium,” with a description of 
the rolling mills and foundry at Milton, Staffordshire. A 
lengthy on followed, in which Messrs. B. Donkin, 
Thornyoroft, and Mills, and Sir W. H. White took part. 


X Rays.—The Duke of Newcastle i8 presenting a com- 
plete and valuable X ray ontfit to the North-Eastern 
Hoapital for Children at Hackney. 


Appointments Vacant, — The Llandudno District 
Council want an assistant electrical engineer for their 
electricity works. See our “ Official Notices " this week. 

There is required for the Norttiampton Institute, Clerken- 
well, for the coming winter session, an electrical engineering 
draughtsman and designer to take charge of design classes 
in electrical engineering and instrament making. Salary 
£120 per annum. See our “Official Notices” this week. 


Electric enue and Religion.—The Madras Slan- 
dard published recently the following note, which we give 
without alteration :—“ A largely-attended epecial meeting of 
the Sri Guru Singh Sabha, Gurdaspur, was held on the 20th 
ultimo to consider the question of the installation of electric 
light in the Golden Temple of Amrietar. Besides Sikhs, 
other respectable and leading gentlemen of the town were 
also prerent. After the usual Shabad Kirtan and the 
explanation of some verses from the Granth Sabib, Bawa 
Charat Singb, President of the Sabha, proposed that— 
‘ Extremely pleasing is the beauty and splendour of electric 
light, and that there will not be the least barm if it be installed 
at the Hur Mundir, the Parkarmas, the bridge, aud other 
important portions of the Golden Temple.’ The pro 
was seoonded. Bawa Sunder Singh, Pieader, Chiet Court, 
Punjab, who eloquently impressed upon the audience that 
bili was in no way impure or objectionable from a religious 
int of view. He was eb by Lala Mal Raj, Science 
eacher, M. B. High S:hool Gardaspur, whose lucid 
explanation of the meaning and use of electricity caused it 
to be carried unanimously. After this, it was propcsed by 
Bawa Mangal Singh, and seconded and supported by Bawa 
Mahan Singh and Sirdar Hukam Singh respectively, and 
carried unanimously, that ‘Copies of the proceedings of the 
meetipg be submitted to the S2cretary to the Panjab Govern- 
ment, the Commissioner of Lahore Division, the Deputy 
Commissioner, Amritear, His Highness the Maharaja of 
Faridxot, the 11 Electric Light Committee, Amritsar, 
aud also the editors of the Tribune, Khalsa Gazette, Khalsa 
Akhbar, and Khalsa Bahadur,’ and that ‘His Highness 
the Maharaja, Faridkot, be thanked for his valuable services 
to the Darbar Sahib as well as for his liberal contribution to 
the Electric Light Fund. The Tribune says that the 
speeches of Mabant Kam Nath;Jagirdar and Gaddi Nashim 
of Gurdaspur, Mahant Shankar Nath, and Dr. Kalu Ram, 
before the meeting dispersed, went a long was to prove that 
the SD prt to the movement was due to nothing else but 
mutual differences and personal grudge,” | 


NEW OOMPANIES REGISTERED. 


Road, Brockley, S. E, 5 V 
engineer; F. J. Harris, 32, James Street Mansions, Buch ingh 
A 8.W., gentleman; O. Bright, 14, Copthall Avenue, ay elec- 


J. Thorne, Portman Mansions, W., gentleman; T. Large, 8, Coburg 
Road, Teddington, clerk. The number of directors is not to be less 
than four nor more than seven. The subscribers are to appoint the 
first; qualification, £200;. remuneration, £200 each per annum, 
and £300 for the chairman. 


Hampstead Electric Supply Company, Limited 
(58,293).—This company was registered on July 21st, with a capital 
of E200, 000 in £5 shares (20,000 £5 per cent. cumulative preference), 
to acquire the business of the London and Hampstead Battery Com- 
pany, Limited, and the business carricd on at Rosemont Road, Hamp- 
stead, and elsewhere by Joseph Taylor, to adopt an agreement with 
Wm. 8. Rainbow, and to carry on the business of electricians, elec- 
trical and mechanical engineers, and suppliers of electricity. The 
subscribers (with one share each) are:—Miss E. A. Faithfull, 1, 
Oologne Road, New Wandsworth; C. A. Goffin, 36, Sarsfeld Road, 
Balham, secretary ; E. Lovelcck, 64, Victoria Street, S.W. caretaker ; 
A. W. Armstrong, 85, Broadhurst Road, N. W., engineer; R. J. R. 
G.ffin, St. Margaret's Lodge, Palace Street, B. W., gentleman; W. L. 
Butler, 47, Norroy Road, Patney, S. W., clerk; H. Marston, jan., 
9, Bt. Mary's Grove Gunnersbury, W., clerk. The number of 
directors is not to be leas than three nor more than seven; the 
subscribers are to appoint the first; qualification, £250; remunera- 
tion, £200 each per annum, and £250 for the chairman, 
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New British Incandescent Electric Lamp Company, 
Limited (58,316).— This compiny was registered on July 22nd, with 
a capital of £30,000 in £1 shares, to adopt an agreement with the 
British Incandescent Electric Lamp Company, Limited, and to carry 
on the business of incandescent and other electric lamp manufac- 
tarers, electrical engineers and contractors, electricians, kc The 
first subscribers (with one share each) are:—I. Andrews, 21, Hamlet 


Road. Southend-on-Sea, engineer; Miss M. A. King, 36, Spey Street, 


Poplar, E.; E. C. White, 44, Kenwyn Road, Clapham, S W., electrical 


engineer; Mies E. Nicholls, 7, King's College Road, N. W.; Miss F. A. 


Simpeon, Silverdale, Tarbert Road, East Dulwich, B. E.; H. P. Stunt, 
12, Akerman Road, Brixton, S. W., clerk; OC. R. Leighton, J.P., 
Blackbrook, Bickley. The number of directors is not to be less tban 
three nor móre than seven; the subscribers are to nominate the first. 
Qualification, 1 share; remuneration, 52 guineas each per annum. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Hoopers Telegraph and Iadia Rubber Works, 
Limited (40,947).— This company's annual return was filed on 
Jane 25th. The capital is £50,000 in. £10 shares (1,000 preference). 
1,000 preference and 1,050 ordinary have been taken up, and the 
former considered as paid. £10 per shara has been called on 550 
ordinary, and £6 per share on 500 ordinary, and £8,500 has been 
received. n 

Larne Electric Light Works, Limited (46, 962).— 
This compen 
im £1 shares (500 preference). 255 preference and 3,500 o 


have been taken up, aod the former have been paid for in full, while 


the latter are considered as paid. 


OITY NOTES. 


Brazilian Submarine Telegraph Company, Limited, 


Am extraordinary general meeting of the above company was held on 
Wednesday last at Winchester House, Old Broek Street, for the 


of considering the proposen working agreement between this- 


company and the Western and Brazilian Telegraph Company. Mr. 
J. Denison Pender occupied the, chair, aud said that the following 
paragraph in the report contained in a few words the chief reasons 
which led the boards of the two companies; and of the 
Platino Company, to conclude:. the arrangements referred to. 
The paragraph to which he referred was the following :— 

“These two companies having been formed under the same auspices, 

and being bound together by joint purae agreements, it has long 
elumr anion would greatly promote their 
increased prosperity and increased 

stability if satisfactory terms could be arranged. 

A few weeks ago, when he had the pleasure of addressing the share- 
holders at the meeting he held out hopes—in fact, he went 
eo far as to say he was sure—that they would shortly be. called 
together to consider an agreement for a much closer working with the 

estern silian Company, and the meeting that day was in fulfil- 
- ; Merer eae had =) ae to 5 

hoped, to pass—a more important agreement than the one he was 

submit to them. It was the result of many months 

constant work, but before he requested Mr. Davies, 
the heads of agreement, he would ve 
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to lay ocean cables from Lisbon te Pernambuco, and ths 
a coast cable from the northern to the southern provinces. 
unication with Uruguay and Argentina was subsequently pro- 
by other. companies the Platino Company, and the Monte- 
There were, however, 
and working the 
was chiefly due 
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j cables as it was to-day, and undoubtedly if such a 
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. very undesirable thing. 


y's return was filed on July 6th. The capital of £4,000. 
rdinary 


| it fe dividend and continue to 


that during the course of years that the Southern Companies had been 
in existence, they had gradually and joined together inone 
= or another, and now they proposed to carry that a step further, 
and bring the Brazilian and the Western Companies clostr together. 
The growth of the traffic had ealled for the duplication of the Brasilian 
Company's entire system and of the Western Company's cables between 
Pernambuco and Monte Video, and that work was carriéd out some 
years ago. In 1894 the Western Oompany and the Brasilian Com- 
pany, with the West Coast of America Company, combined for the 
erection of land lines from Buenos Ayres to Valparaiso, where these 
lines joined the coast cables of the latter company, and thus their 
route the advantage of the West Coast Com 's collecting and 
delivery ground in Chili and Pern. Competition arisen at various 
points, A cable from New York passed through. the West Indies 
to the north of Brasil. That was a French cable, aad was 
known as the French route, and was in connection with a cable 
across from France to the United States, and to deal with that com- 
penes properly it was necessary that the British companies should 

ve one policy and not divergent interests. 'T'he only efficient way 
of obtaining that was by widening the scope of the existing joint 


purse—-to bave, ia fact, a working agreement. As a partners 
agreement it was true that the present ijoint purse agrdement 
worked fairly well so far as it went, but it with it no obliga- 


tions a« to ex 
joint policy. 
might clash 


diture, or the acceptance by all concerned of any 
requently the interests of the different shareholders 
and law suits had arisen, which, of course, was a 
Under the ent al! such 


large number of replies, and, with prac y one exception, they 
were all favourable to the policy of the board, and the tleman 
who had dissented on the present occasion, was a gentleman who 
always dissented to the accounts ele | half-year. He still, however, 
a on Poking Da p mon he TÉ Pochi sell at a 

profit, so he not so very dissatisfied. Jun g 
the basis of valuation which had been agreed upon, t was 


of tho shares began to change. oug . 
shareholders would agree with the board that it was not proper to 
rely upon the market value any longer. They considered the matter 
in this way: the shareholders a considerable number of years 
had a fair dividend—7 per cent.—and they had had their capital 
strengthened by putting a considerable amount to the reserve —some 
gentlemen thought too much; but that was a point upon which the 
board felt Mis PN Looking to the past, and as far 
as ible looking to the future, they had considered whether 
e agreement they would be able to give the shareholders the 
strengthen the capital by a to 
the reserve. They 3 they could do that, and therefore ey 


questions came before them. He 
holders in the Western Oompany were rather 
arrangement, but look at the value of their shares before the negotia- 
tions were entered upon! The value then was about £2, but directly 
it was known that the two boards were in negotiation, there was a 
speculative valne put upon them, and they rose to £5. Then when 
the agreement came out, and they found they were to get £4 83. 11d., 
the shares naturally fell to their actual known value. He did not see 
that they had avy reason to be dissatisfied, but he could safely say 
that if the agreement was thrown out—and if it was, it would only 
be by the action of those deferred shareholders—their shares would 
tumble back to their old price. In conclusion, the chairman moved 
at resolutions, which appeared in the Exsgorricar Review last 


Mr. F. Yours seconded the resolutions. is 
Dr. ELLERyY-TREwWEBLLA said he felt sure from their past know- 
ledge of the board the shareholders would maintain their confidence 
ia them, and unanimouály approve of the proposal which they had 
brought before them. E 
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Replying to a question, the Onamman said they had taken power 
to raise more money than they wanted, but at present they only 
pir aaa raising sufficient to carry through the agreement— 

1. e. ` 

The resolutions were then unanimously agreed to. 

announced 


The OHAIBMANM fbat a confirmatory meeting would be 
held on August 11th. i 


London Platino-Brazilian Telegraph Company. 


meeting of the above company was held on 
d House, London Wall, for the purpose 


Kr. W.. udrews, who presided, formal! diss zril ti 
e . ,W U on 
ot VV s 


ose submitted to the 
Brazi Submarine and Western Brasilian Company, which was 
unanimously agreed to. 


The western and Brazilian Telegraph Company, 
Limited. 


Mn. W.B. ANDREWS presided at an extraordinary general meeting of this 
company, held at Winchester House on Wednesday, “for the purpose 
(o) of cons and, if thought fit, sanctioning an dated 
uly 14th, 1898, and made between the Western and Brasilian Tele- 
ph Company, Limited, of the first ; the London Platino- 
razilian Telegraph Company, Limited, of the second pert and the 
Brasilian Subm Lies dr Company, Limited, of the third part; 
and (5) of eere , if thought fit, passing the resolution which 
we week :— : i . E 
e CHAIRMAN said: Gentlemen, I do not propose to say much 
before the agreement is read, but I would observe that the agree- 
ment is the outcome of many months of continuous labour and 
i on; and that I .it is & good measure in the interests 
: ders, and will place them in a position where 
eee e e ae 
80 nent ly condugt manage- 
ment of our business. The financial unity of the opncerns will be 
very ps and we believe that théy will work very largely to the 
: advantage of the proprietary. He asked the tor to 
read the proposed agreement. ; 
The Soticrror read at length an t, dated July 14th, 1898, 
between the Western and Brazilian Com 
and the Brazilian Submarine Company; which, e paud, was to 


su ted to previous agreements. an agreement 
wit regard to the exchange of shares between the companies, which 
ap in table form in the Exzcrrioat Ruvrsw 


1 think, 46,000 and 50,000 votes—their proxies— 
to denote their approval of the a t which bas been come 
fo. In fact, I have received from only a very few shareholders any 
intimation i are from gentlemen who 
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Submarine Company as ol 
and I think when I call your attention to this remarkable fact 


per cent. per annum. Now if you compare that with the 10s. per 
i the deferred 


an 
1 y in a better tion than all the other classes of 
shareholders. Whereas, by tr 


who get the very small interest of £3 68. 8d., are, on the hand, 
in a protected and safe position. The deferred has to suffer all the 
losses, too, which may be very great, and, as you know ! 

nothing for a very considerable period. Besides this, it must not be 


pany, the Platino Company, 


Rollers is practically an option, which they may aecept or they may 
an option, w they may or may 
reject. they acp the offer they would become iaae A of 
the B Submarine Company. If, on the other hand, they 
decline it, those declining it simply remain as at present, share- 
peared in the W Brasi Mw incus Company: They 
continue, under existing agreements, the revenues expenses 
which will still be separately and dependen m now. Itis 
aro improving in a very satisfactory way. Bot the 

are a very 

the Brasilian Submarine are improving, also, in a very 


et nar cd aut p Compan who exc 


improvement, and really géing one better, by getting 
Would otherwise not es At times have 


points of vi O E identifying 

ew. Oar 

more nearly to — these views between . 
80 that there may be no conflicting interests. We 


be $o uos a w will, of course, go to tha 
p er. Wiad bac worked a pood decl with ka is thls 
—that we that by uniting our action and by working together 


wé may largely improve the uct of the lines, and that we may 
be to give increased facilities which will largely en 
the development of traffic. Of course, 1 means we shou 


E 
i 
& 
F 
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exchanged their shares would obtain d financial st 
with less fluctuation, but more secure. would be for the 
benefit of the as well as the and and 


ag Oe seconded the resolution. 
Major Oorrom thought the shareholders were very 
debted to the board for the scheme now laid before them. The 


received by the meeting 


ever, the matter was one which might well 
Another reason why the deferred shareholders 


like 
500 against £59,350. They 
half-year to the satisfactory 


be to give for each 18 Western 
ordinary shares, and for each 18 deferred shares 
shares. 
The Onaraman, under the advice of the solicitor, remarked that 
the scheme could not be modified. 


The Omamman, interposing, remarked that he was particularly 
anxious in bis speech to impress upon the shareholders that it was 


e OHAIRMAN, in reply to some comments of Mr. Ellis, said the 
percentages remained as they were under the existing ta. 
As to expenses, the same remark applied. The in the 
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Censelidated Telephone Construction and Manu- 
facturing Company. | 


much regret to have to state that the 
total sales turn over for the was very considerably below that 
hoped-for business in bicycle screws and 


by them at what appear to be 


telephones and all materials connected therewith may reasonably be 
company, as being the largest and oldest manufac- 
y in the United Kihgdom for such ities, Aca 
a license for an exchange has recently been granted 
General to tlie States of Guernsey, and the telephones 
been supplied by this company. Friendly tions 
the various Government departments, both at home 
onies, and it is aleo satisfactory that nearly all the 
ies of the United Kingdom place their orders with us 
and accessories connected therewith. 
ths’ supply bave in some cases been entered into. Ooncerning 
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| eligible, tion. 
Mr. J. d. Griffl ha, F. O. A. (Messrs. Deloitte, Dever, Griffiths 
Oo.), also retires, and offers lf for re-election. 

to the present position of the company’s business, the directors 
to avail themselves of this meeting to ascertain as far as 
of the shareholders as to the future, and they there- 


shareholders who can do so will make an effort to 
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ih 


said tbat no one regretted the poor results of the manu- 
g during the year more than the board. Two years ago the 
was moved to Coventry, and that year they had a poor 
tben hoped to make more money in Coventry by 
ower wages and expenses. Last year they made s profit of 
000, and at the commencement of the present year they 
work, bat from that period up to within a ver 
ey were practically without orders. At times it 
that they would have to close the factory to wait for 
did not absolutely have to do that, but they had made 
indeed from the manufacturing. The rentals from 
lines kept on increasing, and would do so. Going 
the figures in the balance-sheet, the chairman showed that 
for the year was £2,574, and after deducting ordinary 
there was a balanoe of £1,713 odd from which it was pro- 
to pay & dividend of £1 10«., this left & very small sum to carry 
Apert from the manufacturing business things were fairly 
satisfactory. Income from investments amounted to £2,450. The 
stock had increased, as € puris were no ae the men were 
employed making stock. e last paragrap report was the 
most important the meeting had to consider. The chairman said that 
the board proposed that the and accounts should be adopted, 
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5 in a montb's time to discuss the question of 


the future at b. 
The motion was seconded by Sir ALEX. ARMSTRONG, and carried 
unanimous] 


J. | 
There was & brief discussion regarding whether it was advisable 
P WM np. UL ONU UC DAE vised immediate 
liquidation, but others advocated continuing until things improved, 
an as they were paying their way and even earning a 


The retiring director (Mr. Baker) was re-elected, as was also the 


The Electric Construction Company, Limited. 


Tus fifth annual general meeting of the shareholders of the above 
Cana held on Thursday, July 21st, at Winchester House, 
Old Street, Sir Daniel Cooper, Bart., in the chair. | 

The report having been taken as , th 
Gentlemen: The volume of our business has, during the past year, 


. O. L. FrrzGmmarp presided, and in his speech to the share- 


y to the fact that a considerable portion of our year's work has 
n the equipment of central station installations, under contracts 
entered into in the early part of last year, when oom on was 
very keen. Even in the best of timesthe profit on this clase of work 
frequently proves dieppciuting. Such, at least, has been our 
experience, and we intend to profit by it and provide in future tenders 
for this class of work ampler margin than heretofore for riek and 
profit, a course which itis hoped will be followed by other manu- 
turers. As matters stand we have earned enough to pay a 6 per 
cent. dividend and to add something to the reserve, besides, of cours, 
payir g the foll dividend on the preference shares. We bave algo 
more than maintained our reputation for excellence in design and 
skill in workmanship, and thereby. improved the company's poeition 
and strengthened our connections. Tre manufacture of electrical 
machinery is à comparatively new business, and. there is in conse- 
quence continuous development towards a higher standard of 
efficiency and greater economy in the production of existing 
machines, as well as in designing novel types adapted to new pur- 
poras: These obj:cte consume a gocd deal of extra time both in 
esign and construction, without yieldigg, in the first instance 
adequate return, and as we have been to a larger extent than usual 
engaged on such work during the year, tbis fact doubtless ex 
to some extent why our profits have not increased in proportion to 
our business. But such enterprise is necessary to maintain our 
ition in the front rank of the industry, and lays the foundation 
or enlarged business and better profits in the future. For some 
time past we have stiffened our prices, and yet we have orders for 
exten-ions of recently dg arg central stations and for the electrical 
equipment of the City and South London Railway extensions sufficient 
to keep our works employed as long ahead as we care to engage out- 
selves, in fact, I mag a you that our works are fall of orders for the 
next six months. e had no trouble at Bushbury during the pro- 
tracted and disastrous strike of the engíneers, and I have much 
pleasure in acknowledging the loyalty of ou? men. Bat, although the 
strike caused us no direct loss, our business suffered to some extent 
indirectly. Oentral station installations require boilers and engines, 
as well as dynamo:, transformers and switchboards, and in consé- 
quence of the strike, the completion of ov? part of the installations 
was greatly delayed, and dolay always means Jose to the contractor 


“as well as annoyance to the castomer. We endeavour in our relations. 


with our men to interest them in the company's prosperity by giving 
te efficiency by 


lieve is appre . 
among all departments of the works, and, as I have already told you, 
our en 6 us during the strike. | 
think the Workmen's Compensation Act, which came into effcct 
on the first of this month, will involve the company in serloas ex- 

Our works are new, and the comfort and safety of the 


employés were carefully considered in their construction. Oat men 


in consequence enjoy exceptionally good health, and during the four 
of the present management there has been no serious accident. 

y our fortune long continue. We do not, therefore, Sees 

to meet our liability by in:urano3 with any company, bat to be our 
own underwriters, appropriating yearly out of profits such sum as 
may ba considered sufficient to meet the claims under the Act. 
Turning now to the statement of accounts, you will observe that we 
propose to make an alteration in the form of our deprecia'ion and re- 
serve accounts. It seemed to us that tha general acoounts could be 
simplified, and the position made more evident by combining these 
two accounts; and therefore, after providing £5,000, as usual, for de- 
preciation out of the income of the year, we propose to unite both 
accounts into one general reserve and depreciation fund, which will, 
if you approve, appear in next year's accounts with a credit balance 
of £40,000. The only other ſtem to which I invite your attention is 
the “shares and debentures: of other companies" smounting to 
£124,494 3s. These figures are almost the samo as last year, but since 
the accounts were closed, €20,000 worth cf the shares have been sold 
at something over the figure at which they stand in the balance- 
sheet, and the amount at debit of this account is now reduced by that 
amount. Much the larger p: on of this account consists of onr 
i ower Storage Oompany, a company 
organised by the old Electric Oonstraction Corporation to take ov: r 


other reasons. The Electrical Power Storage Company was, in 
consequence, organised to take over this portion of the corpora- 
tion's business, and has proved a success, for it has paid 
a regular dividend of 5 per cent. in each of the last 
seven years, and as its business continues to develop and its manu- 
factures hold the leading position in the market, it js reasonable 
to Met that the business wil| yield improved results in future. But 
it will no doubt suggest itself to you, as it does to the bcard, that 
it might be well to reduce our lgrge holding in that company, and we 
therefore contemplate, when more capital is required by the growth 
of our Bushbury er no doubt will soon be the to offer 
a portion of our holding in the Electrical Pos ec Storage Oompeny to 
our shareholders at such price as its position and p may seem 
to justify. You will probably recclicet that at our meeting last year 
you were informed that your directors contemplated a readjast ment 
of tbe company's debenture debt, and I am happy to report our 
ideas have successfully carricd out. The 6 per cent. debentures 
due in 1901 have, by the payment of & moderate preminm, been con- 

to & 4 per cent. debenture stock, and the cost of the 
conversion has been paid out of the ums received on the 
preference shares issued last year, and a surplus of, £2,524 18s. 3d. 


UM 


report a further improvement at the next annual meeting. 


Tum twenty-eighth ordinary 
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left, which, as the accounts show, has been carried to profit and loss 
‘account. The conversion from 6 per cent. debenture to 4 per cent. 
' debenture stack will save to the company about £3,000 per annum of 
interest payable, and this reduction, coupled with the increased out- 
ut at the works we look for, will in futare prove a substantial relief 
the burden of our standing charges. In conclusion, I am ha 

to believe that the company's position is steadily improviog yearby 
- year, and to entertain the hope that your directors will be js to 
now 


beg to move: That the accounts and the rt, with the recom- 


‘mendations therein contain: d, submitted by the directors, be approved 


Sir Hur C. Manos, C.I.E., seconded the motion. 
Mr. BAWABD . as an amendment to the report that the 
dividend be paid in full at once instead of a half of the payment 
being postponed until January 31st next. ` | 

Mr. GinLLESPIB seconded the amendment, which, however, was 
rejected by the meeting, and the report was adopted. 

The retiring directors and auditors having been re-elected, the pro- 
MEE terminated with a vote of thanks to the chairman for 
p N 3 " 


| The Edison and Swan United Eleetrie Light | 
| Company, Limited, 


Tun fifteenth annual teport lor the business year ending June 30th, 
1898, states that the profit 
` £43,040 175. 


d for the book year 6 per cent. 
annum, the balance of £12,578 14s. being carried forward, as against 
' £8,493 7s. 6d. in the preceding year. The business of the company 
has continued to develop, and es the large extensions cf premises 
and plant at the Ponder's End works, it has been found necessary to 
make others, The factory at South Benwell, which has been un- 


(taken over from the 
| Swan Company) is now turning out dynamoe, 
motors, and other machinery used for electrical plant. In order to 
meet the expenditure donsequént upon these large extensions, and to 
provision for much larger stocks of lampe, fittings, and 
appliances at thé numerous dey its of the company, t has been deter- 
mined to issue shortly a further £100,000 the company's 4 per 
cent. debenture stock. Mr. Ernest Villiers and Major Flood Page 
retire by rotation from the board, and offer themeelves for re-election. 
Messrs, Welton, Jones & Co., the auditors, offer themselves for re- 
election. 


City and South London Railway Company. 


genéral meeting of the proprietors of 
this raged was held on Tuesday at the cffices, 46, King William 
Street, Mr. C. G. Mott in the chair. 

The OHArBMAN, in moving the adoption of the report, said he was 

to be able to congratulate the shareholders upon the steadily 
improving position of the company as regarded its dividende., Tre 
dividend ‘they! recommended on the present occasion was 2} p cent, 
ivi 


annum on the stock, being the highest idend 
had yet paid: e' steady progress which the line 
made from the beginning was a very satisfactory feature 


very nearly 


50 per cent, The uence was, that with a fixed expenditure and 
considerably increased receipts, they had been able to 3 their 
year after ` pay increased dividends, although 


| ythin 
‘they hoped they would do, they had little doubt that in the fature 


‘eontinued, and that the line would attain a pos 
financial in the fature. In the corresponding half of last 
bye they bad the advantage of & somewhat severe winter, followed 

the special receipts obtained through the Jubilee celebrations, and 
'eonsequently they an excepti y large increase of traffic in 
non half-year, although they had bad a mild 
Winter, which was very much agaiast the traffic on their line, and no 
3 eceipts, they had been able to maintain the same 
Amount of income that they received in the oo nding six 
months, That was a very satisfactory result, as it showed that 
‘the traffic on the line was growing regularly and steadily. They 


- 'had carried 41,167 more passengers, and although the receipts 


showed a slight decrease of £54, that was acoounted for by 
the fact that in the nding period the fares were raised during 
Jubilee week, and therefore they took more money while carrying a 
fewer number of passengers. had been an increase of mid-da 
gers, who travelled short distances, which was a very satis- 
feature of the past half-year. The trains bad always been 
‘crowded of a morning and evening, but during mid-day they had 
only been sparsely ‘filled, The mid-day traffic would "undoubtedly 


 acoounts, the chairman said that the working 


Tun twenty-fifth ordinary general 


increase ás they got their extensions open. The first one to Moor- 
Street was progressing very satisfactorily. Ono of the tunnels 
tween petis ie Btreet station and the station at Lombard Btreet 
was now completed, the other tunnel was following fast upon it, and 
would be completed within the next month or so. The station tunnels 
at Moorgate Btreet were completed, and those at Lombard Street were 
practically completed. The line between the Lombard Btreet 
station and the station on the other side of the river at Denman 


Street, Boro, was being completed, and one of the tunnels would 


witbin a month be completed up to the corner of Lombard Street, 
so that within & month from now they expected to have one of the 


tunnels absolutely complete from end to end. The station tunnels 
-at Denman Street were also 


making rapid progress, and within threo 
months from now they ex that. the whole of the tunnelling 
work in eonnection with the line would be finiahed. Of course there 
was a good deal of work which would stili remain to be dena, but he 
believed that the extension would be completed within the contract 
time. Ooming to the question of the church of St. Mary Woolnoth, 
that was a very difficult work and very slow work. The church was 
now standing entirely supported upon girders, and the work had 
been to admirably carried out that not a 


of the line 
were down from 57 62 to 56°67, and the expenses per train mile from 


le. 4 22d. to 1s. 392d. Looomotive expenses bad been reduced from 


6d. to 58d. and traffic expenses from 625d. to 603d., 20 
that they were steadily reducing their expenses and 
their receipts, The first „ when the line was ed, 
the working expenses were 79°7d, while last year they were only 56 67d. 
Electric railways had yet to establish themselves with the financial 
blic, but he did not think there could be any doubt that in the 
ture they were destined to form one of the safest and soundest 
investments that could be found in the country. | 
Mr. Sampson Hanbury seconded the motion, and the report was 


Globe Telegraph and Trust Company. 


of the shareholders of the 
above company was held on Tuesday last at Winchester House, Old 
Broad Street, the Marquis of Tweeddle in the chair. l 

Ia moving the adoption of -the report, the CHAmtan, after 
referring with regret to the death of Lord Sackville Cecil, said the 


year which had come to a close on the 18th inst. had been a very 


rosperous one. The receipts, after deducting all expenses, amounted 
£196,974, an increase of £10,392 over the previous year. The 
expenses of the company were always very small, and as 

a matter of fact they were £50 less last year than in the preceding 
During the list few years the directors had steadily 
ursued the policy of distributing the company i investments over 
larger ares, thus cartying out the original principles of the com- 
pany, which was to spread the rick in somewhat «qual proportions 
over the various perous telegraphic m run of the world. 
When he ad them last year, heexp the opinion that the 
changes which they were making would improve t ae financial posi- 
tion of the trust, and events had ioa Ey we that statement. The 
result had been, that already they received 6d. per share in 


interim dividends, and there was now an available balance sufficient 


to the usual 6 per cent. on the preference sha 
on the ordinary shares of bł dent. for the current 
year as against 4j per cent. for past year, and also to 
carry forward a balance of £2,225—or within a few pounds of another 
i per cent. He then referred to the various changes which the direo- 


consid ay apron their holding in all classes of that com- 


pany's shares e directors considered that that wás a very good 
vestment, y in view of the fact that a new arrangement 
had been p y arrived at between the Western Brazilian Tele- 


y 
opinion that it was an exceedingly fair and equitable solution of very 
difficult problem. As regarded the deferred shares, they had no reason 
whatever to complain as to what nos would receive under the 
arrangement, and no better evidence be given that it could not 
be anything but a very reasonable agreement than the fact that some 
months ago, before the arrangement was thought of, the shares were 


down to something like £2, whereas now they stood at about £5. 


They were perfectly satisfied with the terms of the arrangement 
that had beeri entered into between the two companies. The divi- 


dends received from the Western Brazilian Telegraph Company last 
p not very large, but this year 


had. received the fall 


per ceat. and arrears on the. prefe and .j- per cent. on 
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the deferred; the result being that they had received from She strike and the removal, and their machines had been employed in 
the company in dividends in the ne under review £5.644, as making new machinery for the new works. He had every reason to be- 
i . They had also acquired 218 more lieve that they would now do much better. Proceeding to deal with the 
their 4 per cent. debentures, which investment added balanoe-sheet, the chairman eaid the increase in the loans was 
last year. He regretted to say accounted for by the cost of establishing the new works. There was 


; as against 
that they were still witbout any dividend on the ordinary stock an imm-nse development of electric work in the country now local 
wbich they held in the West Coast of America Telegraph Company. authorities were awakening to the advantages of electric light, and 
Oa the whole, the year just closed had been one of the best yea's the there was a great movement in favour of electric traction, which must 
had ever Indeed, only on two oocasions—in 1873, mean an immense amount of work for somebody, and he had no hesi- 
when they 54 per cent., and in 1891, when they paid 5} per tation in saying that Orompton’s would have their share, and would 
cent.—had dividend been larger than on the present occasion, & be able to do it ata profit. e Chelmsford Electric Light Company 


result which, he thought, would be considered very satisfactory by was becoming a valuable property, and he would like to keep it for 
the shareholders. Not only bad the dividend been increased, but Orompton's, but it was not their business to keep a large amount of 
the valne of the stocks and shares held by the company was money locked up when they wanted it, and therefore the directors 
increased stood higher to-day in the market than thought there would be no difficulty in dis g of the company 
in the T Ow the company. The at a satisfactory figure, which would enable them to reduce the 
capital of the company NM £3,602,690, but the value of the securities loans to a point which would give them no further 
no 


held represente less a sum than £4,703,456, taking the Replying to various questions, the CHAIRMAN said figure of 
market prices—which showed a profit over the cost of £14,673 which stood in the balance-sheet for the Chelmsford Electric 
£1,449,790. That was the twenty-fifth year of the company’s. exist- t Company did not in any way represent the value, but he would 
eace, and the one-hundredth di had been , and mention the exact sum. They believed now, for the first time, 


be (the chairman) thought he was right in saying that he had been that the cooking apparatus was going to pay. Directly they had 
present at every meeting of the company since formation. He satisfactorily dealt with the loans they would consider about a 


had every reason to hope that when he had the pleasure of meeting dend. : 

the shareholders next year, he might have an even more favourable - Mr. R. E. B. Onounrrom seconded the motion, and eaid that the 

ttatement to make. figure mentioned by the chairman did not anything like cover the 

Bir J. Pn seconded the motion, and the report was adopted. VVV it had lost them about two 
month output. Still, result ol not giving way, they had now 


as the 
a very happy family at Chelmsford. 
The report was then adopted. 


Ma Jonn Tnorrmg (chairman) presided, on Thureday in last week 


the Cannon Street H the ual of the | 
si soni pay, and 3 dips enim 5 x Anglo-American Telegraph Company, Limited. 
would like to say a few as to present position of the THE of the directors to be presented to the half-yearly meet- 


upon its resources. It of £24,305 as compared with the half-year ended June 30th, 1897. 


was also well. known to everybody that a considerable amount of The total expenses of the half-year, including the repair of cables, 
apital had been lost, and was not y represented by the assets. &c., as shown by the revenue account, amounted to £61,616 Ge. 6d., 
He promised at that time that the would endeavour to put being an increase of £8,315 3s. 8d. over the corresponding period of 
those matters right. The remedies they were, in the 1897. The directors, under the powers conferred upon them by the 
to rebuild their works ; in the p to concentrate the articles of association, have, before declaring the net fite, set 
i into the two p lec, lagi of contract and manu- apart the sum of £12,000 to the renewal fund, léaving a ol 
hectare; thirdly, to bring fo a scheme for the reduction of £122,580 6s. 2d. One quarterly interim dividénd of 15s. per cent. 
pital in order to put the balanca-sheet in a proper condition ; and on the ordinary stock, and of £1 10s. cent. on the preferred 
lourtbly, to effect such economies as would being the basini Into & mess drip mrs on Apoi a0, 108, £53,500, and a second 
üviderd-paying position again. They now came before the share- quarterly dividend o£ 15s. per cent. on the ordinary stock and £1 10s. 
holders to give some account of their per cent. on the preferred stock, amounting to £542,500, will be paid 
the works, with his usual „ Mr. Orompton, assisted by Mr. on August 2nd, 1898. The balance of £17,580 6s. 2d. will be carried 
Branton, the manager of the Chelmsford works, started to work out forward to the next account. The cables and lanmlines of the com- 
ascheme for the best possible building that would be adapted for peny are in good working order. 
eurying out the large amount of work which now came to the 
abe manner,” he works were well equipped he would Bot sey 
manner. The works were eq — say 
equipped—for they had refrained from getting some things in Central London Railway Company. 
d the cost which had been incurred. He had the 


4 


were yo . time amounted to 4466, 560, making the total outlay on capital 
cona to none for Sis purposes tor account £2,073,508. xia progrese has been made with the 


iH 
f 
: 
S 


of eastward of 

Two years they had a cooking and hesting department 5 which, with 
ism. a, . expendi mo . station have e Mein difüculties and ems N 
ws oe ee iron WOK, Wach: Was à delay, but tho large gas and water mains which intersected the area 


in : f 
losing took great deal time. There the com for their reception. The underground works at this 
Me Mi aih apni Gui wal also, & evurce ol ronsiiamble es point are being pressed forward, and two out of the five lift shatta 
company, and in Australia they are nearly completed. The power station and carriage and engine 


was ! 
| share capital being now issued, it is proposed to obtain suthosity to 
of them. 8 i de stock bearing interest at 4 ˖ | 


to the tal, every one present was acquainted with the : | 
bs cis ad pi tanagh. and which bad enabled t New Electricity Supply Syndicate, Limited, 
to get rid of the preference abares, which were little different to An ordinary of this company was held at Winehester House 
founders’ shares, at a price sométhing like 40 cent, disoount on on Monday. Lord who presided, said they had no report or 
their value. They had introduced economies into the business as far accounts to submit on occasion, which was sim their tory 
10 There was no doubt that while in the past the technical meeting. Tne syndicate was formed to secure Mr. Row s 
of the business had been developed to the very highest sta e of ts for his generator, and they had acquired the contract 
eficiency the business side had got somewhat into confusion. It was for the purchase of al! his patente for aH the principal countries of the 
considered desirable to define more distinctly the two departments, world, bat the date for com the had not yet arrived. 
N a business ipa, Y who should not be ue on by Prof. Silvanus Thompson and 
on the of directors, over whom they w have control. For- Mr. Haydn T. . In Prof. Thompson's firet or original report 
they had at hand a gentleman well qualified for the re- he said, referring to primary cells or batteries :—" I have found no cell 
position, and their & of Mr. Reeves had been that would give one Board of Trade unit at a lower cost than 1s. 3d." ; 
tally jastifed. He would like to draw their attention to the ratio of but be concluded tbis by certifying that the Rowbotham 
expenses in profit and loss, to gross profits earned by the company. generator could produce a of Trade unit at 62d. In a tu 


the fire they bore the ratio of 774 per cent, and in 1897 they mentary report, Prof. Thompson brought the price down to 

the year under notice they were Thy had every reason, however, to believe that they would get 
will further reduced to 67 per cent. The gross profit was £41,418; prios considerably below this when certain improvements and altera- 
*» that the reduction was practically equivalent to the balance they tions suggested by Mr. Rowbotham and Mr. Harrison bad been carried 
euritd forward that year. th the profit and loss account, out. Ref to the advantages which they claimed for the 
qt chairman said the lose to the company from the strike was £450. invention, Lord Lurgan stated that they wculd possess the only 
E don profit was £41,418 against £42,290, but there was an inci ease generator that could efficiently generate electrical energy without the 
the net profit from £12,173 to £13,568. In the past year they had had use of moving machinery. The fuel—or, he should call them, the 
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active materials of their generator — was cheap, and could be obtained 
in unlimited quantities. The generator was, he said, automatic, and 
it required no skilled labour; and anybody, poor or rich, would be 
able to light his hcuse with electricity. Early in the autumn it 
would be necessary to form a company with a large working capital 
to carry out the manufactare and supply of the generators. 


Direct United States Cable Company. 


Tue ordinary general meeting of the Direct United States Cable 
Company, Limited, was held at Winchester House on Tuesday, under 
the preeidency of Mr. E. M. Underdown. ' 
The CHAIMaR, in moving the adoption of the report and accounts, 
said they would remark that the revenue for the six months ending 
June last amounted to £52,233, while the working and other ex- 
penses, including income-tax, but excluding the cost of repairs of 
cables, amounted to £21,685, leaving a balance of £30,546 as the net 
profit, which, with £4,090 brought forward from the previous half- 
year, made a total of £34,637. The revenue was £8,340 more 
favourable than in the corresponding half of last year. This was no 
doubt owing in part to exceptional causes—to warlike causes; and 
as people sometimes profited by the misfortunes cf others, so the 
tele graph companies had benefited in the circumstances. The usual 
details of expenditure were furnished in the accounts. The work- 
ing expenses and cther payments amounted to £18,559. Three 
usrterly interim dividends cf 5s. each per share, amounting to 
27,319, had been paid, and a final dividend of 3s. per share 
would be proposed, together with a bonus of 1s. per share, making, 
with the interim dividends, 3} per cent. for the year, making a 
total distribution of £39,461. There was £10,000 transferred to the 
reserve fand account, and the balance of £3,389 would be carried for- 
ward. They had effected certain improvements in providing duplex 
working, and the automstic working of the landline, and there was an 
increase in the items of repairs and renewals and buildings. The 
question cf repairs was important, and the item had been consider- 
able during the last year. Ther: were one or two repairs which had 
been extremely serious; but the reserve fund account had been 
debited with £8,260 for cost of cable repairs, and with £2,000 written 
off the Ballinskilligs buildings account, the balance of the reserve 
fund now amounted to £351,455. Their repairs had to be carried on 
as the necessity arose, and occasionally they were very heavy, but b 
the principie they adopted, the payments were equalised from half- 
year to half-year. This enabled them to ensure continuity in dealing 
witb.the funds of the company.—The report was adopted, P4 


Prospectuses. 

At the end of last week the pros was issued of the Wenlock 
Electrolytic Company, Limited, which has been formed to acquire a 
process for the manufacture of chlorate of soda and potassium, and 
to establish the business of manufacturers of various commercial 
products capable of being maunfactured electricity or electro- 
chemical means. The works will bə erected on a coalfield, where a 
good supply of water is available, within a mile of Horsehay Station 
on the Great Western Railway. It is intended by the company to 
put down at once a plant of 2,000 horse-power for the production of 
‘lectricity, and to erect further plant up to 3,000 horse-power as the 
industry progresses. With an installation of 3,000 horse-power, a 
profit is anticipated of about £25,000 a year. The capital of the com- 
pany is £120,C00,- divided into 120,000 shares of £1 each. The 
directors are Lord Forester, the Hon. George Forester, Mr. William 
Wright, of Nottiogham, and Mr. Thomas Parker, of Tettenhall. 


The Electro-Chemical Company, Limited, of Bt. Helens, are under- 
stood to be inviting applications for £40,000 6 per cent. first mortgage 
debentures. Prospectuses are to be obtained on application to the 


company. 


. We are pleased to see that the Great Northern and City Elcctric 

Railway Oompany which has been twice before the Jesus. but was 
not taken up, bas this weck been brought out again. contractors 
agreed to guarantee minimum dividends of 4 per cent. on the A," 
and 3 per cent. on the " B" shares for the three years, during which 
NT will the line after completion, and 3 per cent. will be 
peid on classes during construction. f 


The Hampatead Electric Sapply Mies nd which has an authorised 
e pu 


y 
six years has been sup current for lighting houses 
hus. aal of Hampstead. The pros ctus 
. oompany is in the strong position it 
cannot be interfered with b 


tended area at a minimum cost,as compared with un 

ing, the actual saving in material alone amounting to over £1,000 
per mile, apart from the heavy cost involved in the laying of culverts 
to carry the mains, and the ever-recurring expense of opening the 
roadways for maintenance and repair.” A report by Prof. S. P. 
Thompson on the prospects of the company is reprinted in extract 
in the prospectus. The company will equip a motor car charging 
station upon bis recommendation, and arrangements have been 


made for the supply of motor cars to the company, who will let them 
out on hire, several contracts having been zlready entered into, 
The purchase price for the freehold and leasehold premiec:, enables, 
plant, machinery, rolling stock, contracts. horses, carriager, an‘ all 
other assets of the existing business and undertaking, has been fixed 
by the vendor at £165,000, payable as to £33,330 in fully-paid 
ordinary shares, as to £33,330 in fully- paid preference shares, and as 
to the balance of £98,340 in cash, or partly in cash and partly in 
fully-paid shares. The profits are estimated at £18,332 odd, so that 
after paying £5,000 for preference interest, and allowing a proposed 
7 per cent. on the ordinary shares (£7,000), a surplus of £6,332 
remains for management, reserve fond, depreciation, &. The 
directors are W. P. James Fawcus, M. I. C. B., MLE.E. director 
Edison & Swan United Electric Light Company, Limited, Dat. 
mouth House, Queen Anne’s Gate, 8.W.; J. Soares, director Rich- 
mond (Surrey) Electric. Light and Power Company, Limited; E. 
Jarvis Cave, builder, Hampstead, N.W.; Arthur Watling, director 
Globe Venture Syndicate, Limited; D. H. Evans, director D. H. 
Evans & Co., Limited, Oxford Street, London, W.; and A. W. Arm- 
stong, Hampstead (late managing director London and Hampstead 
Battery Company, Limited), managing director, who will join the 
board after allotment. The secretary (pro tem.) is Mr. C. A. Geffin, 
34, Ely Place, Holborn, E.C. 

- Oar opinion of the prospectus is that there is an ambiguity in the 
sums put down for profits, and no information is given concerning the 
business of Taylor & Lown, which is being acquired for the motor car 
branch of the company. We consider the sum to be paid to the vendor 
excessive. In regard to the report of Prof. Thompson, to which we 
refer above, this is little more than a description of the works of the 
company. We must confess that we are not impressed with these 
shares as an investment. 


W. T. Henley's Telegraph Works Company, Limited. 
—The directors have declared the following interim dividends 
payable on September 1st, 1898, for the half-year ending June 30th, 
1898 :—On the preference shares at the rate of 7 per cent. per annum 
(leas income-tax); on the ordinary shares at the rate of 8 per cent. 
per annum (less income-tax). 


The Charing Cross and Strand Electricity Supply 


-Corporation, Limited.—The directors, after paying interest on 


debentures, making provision for dividend on 44 per cent. cumulative 
preference shares, have declared an interim dividend for the half. 
year ended June 30th, 1898, at the rate of 6 cent. per annum on 
the ordinary share capital of the Corporation, and have carried 
es £7,400. The interim dividend will be paid on August lst 


Telegraph Manufacturing Company.—In our notes 
last week on the prospectus of this company we stated that £100,000 
was paid tothe vendor in cash and the remainder in shares. This, as will 
have been seen from the prospectus, should read £94,000 ia cash and 
£66,000 in shares. This sum provided for the purchase of all the 
assets, including book debts, the total being £149,528. 


The London Electric Supply Corporation, Limited.— - 
Letters of allotment and regret in connection with the issue of 


£200,000 4 per cent. first mortgage debenture stock of the London 


Electric Supply Corporation, Limited, have been posted. The issue 
was offered to the shareholders of the company only, and was very 


largely over-subscribed. 


British Aluminium Co.—The general meeting of this 
company was held on Thureday at the Westminster Palace Hotel. 
Mr. R. W. Wallace, Q.C., presided. Mr. Bolton seconded the 


adoption of the report which was carried. A report of the meeting 


will appear next week. 


National Telephone Company.—The meeting of this 
company was held on Wednesday, at Cannon Street Hotel, but 
p cue our space compels us to hold our report over until 
next wee 


TRAFFIC RECEIPTS. 


The Bristol Tramways and Carriage Company, Limited.—The for the 
week ending July 92nd, 1898, were 23,040 7s. 24. ; binds So period 
1897, £2,707 14s. 11d.; increase, £839 13s. 8d. 


City and South London Railway Company.—The receipts for the week end- 
ing July 24th, Heer were £935; week wr i Mth, 1897, £44; 
increase, £46; total receipts for half-year, £8,768 ; corresponding 
period, 1897, £3,666; increase, £97. ' 

The Dover Corporation Electric Tramways.—The ‘receipts for the week 
ending ae rd, 1898, were £208 2s. 44.; total receipts to July 23rd, 1888, 

8,834 0s. 10d. . 

The Dublin Southern District (Electric) Tramways Company.—The receipts for 
the week ending July 22nd, 1898, were £1,264 14s.; corresponding week 
last year, £912 16s. 10d.; increase, £351 178. 2d.; passengers carried, 
173,563; corresponding week last year, 127,687; aggregate to date, 43.251 
158. 2d.; aggregate to date last year, £2,648 168. 7d.; increase to date, 

£612 18s. 7d.; mileage open, 9 miles, as against 8 miles for the corresponding 

period of last year. 


The Liverpool Overhead Belly ey Com à y.—'The receipts for the week ending 
to 


July 24th, 1898, amoun 
£1,472; inorease, £180. 
The Western and Brazilian Telegraph Company, Limited.—The recelpts for 
the week ending July 22nd, 1898, after deducting 17 per cent. of tbe 
gross receipts payable to the London Platino-Brasilian Telegraph Com: 

pany, Limited, were £2,780. "e , 


652; corresponding week last year, 


— 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
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| | Stock | | Busmees done 
| Closing Closing | uring 
r Dividends for i k ended 
TAN NAME. Share. the last three years. Juv | Jer vu" Rs 
— - -—————————————— ——P i cs adn: 1895 1-95. 1897 | Highest. Lowest. 
137,49)! African Direct Telegraph, 4 ) Debs. 100 % | -- E 99 NS | 8 =— | 
“4 Amazon Telegraph, shares iti 106 E DN T. 6 * 95 92 E 95 Sd F 
— 8 a n Te "qn Red... 7: Stock ef "9e £2 13e| g 4 — 67 64 — % | 65) 65 
m ^w uad ode m s a Stock £4 188 £5 68 6 116 —117 (1164—1174 117i | 1163 
$088; a P ox mel. e. Stock .. | 154—16 | 15j— 16 | 163 158 
Pv LE um 10 7 7% 7 * 15 16 151— 164 16 | 154 
130,000 iam Submarine N 111 115 111 l5 z s 
15,0008 do. Debs. 2nd series, 1906 e | > A — 3 | ; 
000 | Chili Telephone Nonid4400 a uos ak pL E I | aM 3 
Commercial Cable "i $100 7 8 7 8 E. 180 —190 180 —190 ae 
rp do. Sterling 500 year 4 y 4 Deb. Stock Red. Stock... Px | — Macc 
224,850 Consolidated Telephone Grants doen and nen E 5 14 f- 25 N A | T a 
"16000. W ET | 
6,000 | 10 % Pref. 245 42 %% 4— 8 1 4— 5 |. | 
mel | rock Spanish he P^ a ^ Cum. Pref. | 5 10 10 10 10 — 11 10 — 11 nc 
. pae | | | * —] P nae od ae 
$0000] Do. do. — 44 € Debe, Nos. 1 to 6,000 . 50 % d$ pe ur Tae or) NE HA 
60,7101| Direct United States Cable b d | i E 
120,000 | Direct West India Cable, 44 Y Reg. Deb. 4 EET ua ei% T a 17 y 171— 18 1715 178 
400,000 Eastern Telegraph, Nos. 1 to 400,000 0 AN. | 64% | 101 —405 103 
1,285,000 34% Pref. Stock e "1899... 100 5 % 5 9; 5 J 101 —104 101 —104 |... 

89,900. = d bug ea mis | Stock 4 2 15 4 123 —127 123 —127 12 | | 
302,6157 o 0 e "T $ | 
20000 Eastern Extension, 13 one Sag gee ge 10 7 7 7 171— 17ixd| 174— 177 178 | 173 
D 5 Aus. Gov. Sub. e red. ann. 5 5 98 —102 98. —100 | 

25,2001 i 50 drgs., hoot Phat? 3,976—4,326 [| 100 | 5 7 i aes 102 | 99 —102 | 
100, 500 Do. do. Bearer, 1 050—B,076, 727.0 10⁰ | 5 $ : & : & Es oe | 
89,0001, — Do. 4% Deb. Stock -. va. Stock 4 — 
, pd red. ann. » a x | 
45,5001 Do. do. — bonne: 2, 344 to 5,500 | 100 | 5 P : he 218 * C | 
300,0001. Do. a% Mort. Debs., Nos. 1 to 3,000, red. 1909 | 100 | 4 " ^ M d cuml 21 
200,000} Do. 4% Reg. Mt. Debs. n Bub.) 1—8,000 » 4 47 4% 1 ia” 11 127 | is |. aig 
180,227 | Globe Telegraph and Trust ak a " ^ 164— 17 16j— 171 17 168 
180,042 Do. do. 6% Pref. "T Ede 18 m 29 — 80 v 30 I a 
ae oe ͤ cia. 5| 100/555 |5% |5% 102—105 102—105 | —. | —. 
160,000! 0 "i e: = — - T 
97,000 | Halifax & Bermuda Cable, 44% Ust. Mt. Dbs., w^n. 1-1,200, rd. 9. 300 fin Lot oi » = | «n 3 553 523 
TC 100 6 5 6 J i-a hænu | | .. 
100, London Platino-Brazilian Telegraph, 6 y 4 Debs. et 1 : | * sa E 
28,000 | Montevideo Telephone, 6 % Pref., Nos. 1 to 28,000  ... 5 4 CART a | ~ at 1 83 
484,597 National Telephone, 1 to 484,597 see en | 6 6 15 — 17 | 15 17 ae iss 
15,000 | Do. 6 Cum. Ist yc] saa 385 su 4b à 8 18 — 17 15 — 17 ae 
10,000 | 1885 6d Noncum Sd Bref., 1 to 260,000 5/55 5 F 5 5g— öf | 58— 53 | SF) 6 
1,389, 471% Do. à ay Deb. Stock Red. Stock 34% | 34% | 34% | 100—105- | 100—105 |102 101 
711.804 Oriental Telephone and Elec., Nos. 1 to 171,504, tully paid 1,65 : 2 T a PE mr or i 
100, Pacific and European Tel., 4 * Guar. Debs., 1 to 1,000 .. ne : sa lk be 5 a 8 
11,839 | Reuter’s ... "n Pu sd dit l 
3,381 | Submarine Cables Trust _... 1 8 2 5% $3 186 d -1 A 404 : 
EE Met RN wie DRAN Lii Stock 5 103 —106 103 —106 
146,7331 o A et eee | 2 ° | j 
15609 | West African Telegraph, 7,501 to 28,109... .. ws | 10 | TAPER MP. AT T EF n. ; 
218,4001 o. „d 5 % Debs. "m i- Kos |o 
80,008 | West. Coast of America, Nos. 1—30,000 and 58,001—53,008 "EL es .. 103 —106 103 —106 * D 
150,000 Do. do. 4% Debs., 1—1 moque by Braz. Sub. Tel. zo MEE aix 12 18 | ims | ixi 
M wc dE 7| MIS LEA AP oe hae 
88,129 o . : de + ni B 4 — 4| ass 
Do. do. do. Def. Ord. és 7 - 
ase 52 Do. de. do 4 % Deb. Stock Red. ., Bock, „ | a a n - Ad s 
88,321 | West India and Panama Telegraph .. i e ^ m af | 9 819 88 
84,503 Do. do. * 6 8% Cum. 1st Pref. ... ale 8 — 7 Ne | ae 
pet De. a , Nos 1 to 1,800 | 100 | 6 104 —107 104 —107 | .. | . 
80 Do. do. iod x Dobe, Nos. 1 to 1,800 75 105 —110 105 —110 | 
1,163, Western Union of U.S. ped. : 1st Mort. Bonds 81000 | 
180,1001. | Do. do. do. Ster. Bonds oett : 
EY Se ELECTRICITY SUPPLY COMPANIES. a Nae 
— . MEC RE" EM A VERIS M F ö 
|o | | 3 18 12 
0.00 Charing Cross and . . Surf FPES p | 595/695 | 7% E 2 r^ va b Bac 
30,000 Do. do. o " | 5% 6° — 10 9 — 10 91 9 
26,000 *Chelsea Electricity Supply, Ord., Nos. 1 to cy id C „ 4 : 4 | d T —]115 119 —118 n ok 
60,000 Do. do. 44 % Deb. Stoc 10 5, % 7 € 10 — 27 * 253— 204 | 26 | 25} 
50,000 City of London Electric Lighting, Ord. 40,001—90,000 . 2. | | 98 — 27 zd 25— 204. | ... | .. 
10400 Do. 6 Cum. Pref, rer aat | 1063/69 |6% | 16— 15x lej— irj if | ig 
40,000 o. u ose | & & 2 c" 125 —130 1 T 
400,000 Do. 54$ Deb. Stock, Scrip. (iss. at £115) all paid W „„ „„ „ 125 did eie rM ni 
30,000 County of Lond. & Brush Prov. Elec. Ltg., Ord. 1 5 i5 n | | 2l 10h | 94— 104 | 9 
10,000| Do. do. F 6 * 6 7 6 95 | 14)— 15)xd| 14 — 15 ie 
?0000| Po. do. do. 6 % Pref., 40,001—60, Vert 5 | 4ixd 4 — 5: 49 44 
17,400 Edmundsons Elec. Corp., Ord. Shares 1—17, 400 £6 pai d'a w 34— 100 9 — 104 97 = 
10,000 | | House-to-House n Supply, TX ot ge ad 5 "EE 7 0 I | 93 1 94— 10} bes a 
20,000 cin 8 ; 16 — 17 | 172| 1 
62,400 *Metropolitan Electric Supply, 101 to 62,500 ete 10 A A E mts 33 s Hia 
220.0001 Do. % First Mortgage: Debenture SA F 6 |1641— 171d 15 — 18 | 164| 15 
6,452 N Hill Electric Lighting S 8 74%, 1042 1449 | 17 — 18 16 — 17 171 16 
31,90 et. oe d . ah Wen e andis | 8 7 7 7 9 — 10 9—10 93 9 
20,000 Do NE — one a? 
50,000 | Do. 4 % Deb. _ Stock. Red. wa „ FFF 
43,341 | South London Blectzioity Bupply: Ord., £2 paid . n EF * "c 54 | 53 | 104 15 
79,900 | Westminster Electric Supply, Ord., 101 to 80,000 ^. 7 * | 9 % P^ * | " un | : * i 8 


* Sub ect to Founder’s Shares. 
| Unless otherwise Lal aaran ore tatty uid 
en T M sila 


je ere 


Quotations on Liverpool Stock Exchange. 
n in M share warran r being used as capita 
of one year and the first part 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
or Business done 
Present Dividends for Closing during week 
NAME. Quotation otation Š à 
Issue. share the last three years, July 20th. aly 27th. Sugg i 
Highest. Lowest. 
30,000 | British Electric Traction 10 164— 17 108 | .. 
] £7 pd. issued at £2 10s. prem. all pd. ) 0j ses 
90,000 | Brush Eleol. Enging., 1 to 90,000 li— 2} lj | .. 
90,000 Do. do. Non eum. zi Pref., 1 to 90,000 3 2}4— 29 2] 
125,000} Do. do. 442 b. Stock Stock 110 —114 -— T 
50,000 Do. do. aud Deb. . Red. Stock 102 —106 1031 | .. 
19,894 | Central London Railway, Ord. Shares F . 10 92— 10} 10} | 10}; 
129,179 Do. do. do. £6 pad ..| 10 53— 6} 6 | n 
69,254 | Do. do. Pref. half-shares £1 paid dox 11— 14 iss i 
67,680 Do. do. Def. do. £5 paid — ..| ..| .. d 41— 43 25 M 
630,000! | City and South London Railway . Stock IN Y IAN 14%) 68 — 71 68 — 71 702 70 
22,500 | Do. do. Ord. shares, Nos. 1 to 22,500 £3 pd. | 10 2 35 [ous 
32,008 | Crompton & Co., Nos. 1 to 32,008 3 1j— 2 11— 21 
82.850 Do. 5% lst Mort. Reg. Debs., 1 to 743 of | 89 — 94 89 — 94 
i £100, and 901 to 1,070 of £50 Red. il Dou „ 
90,261 Edison & Swan Utd. El. Lgt., “A” shares, £3 pd. 1to 99,26 5| 5 7 517 6 21— 28 21— 23 i 
17,189 Do. do. do. t A?" Shares, 01—017,189 5| 5 54 6 4— 6 4— 6 vas 
194,023 Do. do. do. 4 95 Deb. Stock Red. 100 | ... er .. 101 —108 101 —108 1021 
110,000 | Electric Construction, 1 to 110,000 ... e] 2 5 % 6 7 6 % 21— 22 | a 22 
16,848 Do. do. 7 % Cum. Pref., 1 to 16,848 2 7 7 7 5 3— 38 3— 833 31 
111, 100 Do. do. 4% Perp. 1st Mort. Deb. Stock Stock| ... is .. |105 —107xd |106 —107 sii 
91,196 | Elmore’s Patent Copper Depositing, 1 to 70,000 ... 218 T sive à— f — § T 
07,276 | Elmore's Wire Manufacturing, 1 to 60 md issued at 1 pm. 2, ... id s + 2 + i iss 
9,6001 | Greenwood & Batley, 7 Y Cum. Pref., to 9,600 | 10 | 103%) 7 2 7 8 — 10 9 — 11 "Ege 
12,500 ir dn (W. 1 Telegraph Works, Ord. vus 10; 8 10 12 2141— 224 | 214— 223 22 | 21j 
8,000 do. 7 J Pref. 10 7 7 7 F 7 7 18j— 193 181— 19% | ... | ... 
50,000 Do. do. do. 44 Mort. Deb. Stock... Stock 4j EST 4495110 —115 110 —115 ses s 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works . | 10| 10 10 10 214— 224xd, 214— 221 22) | 22 
800,000 Do. do. do. 4 95 1st Mort. dio 100 | ... s .. |102 —106 102 —106 105 AN 
37,500 t Liverpool Overhead Railway, Ord. a 10 | 2j 2$ 84 108— 103 10, 10 | .. 85 
10,000 f Do. do. Pref., Eio paid 10 5 5 J 5 15 16} |15$— 16 | ... | .. 
37,350 Telegraph Construction and Maintenance .. ..| 12 15 15 15 36 — 39 86 — 39 89 | .. 
150, 000 Do. do. do. 5 % Bonds, red. 1899 | 100 5 J 5 5 951100 —103xd 100 —103 M Nn 
540,000} Waterloo and City Railway, Ord. Stoc s 100 | ... EE . . {116 —121 116 —121 118 | 117 


t Quotations on Liverpool Stock Exchange. t Uniess otherwise stated all shares are fully paid. 
Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
Birmingham Electric Supply, Ordinary £5 (fully paid) 10}xd. London Electric Supply Corporation, £5 Ordinary, 34—4. 
House-to-House, 4495 Debentures of £100, 106—109. T. Parker, £10 (full y paid), 144xd. 
Kensington and Knightsbridge Electric Lighting, Ordinary 1 Yorkshire House- to-House Electricity, £5 Ordinary Shares fully 
£5 (fully paid) 12—14; let Preference Cumulative 6%, £5 paid, 841—841. Dividend for 1896—6%. 
(tally paid), amis Debentures, 106—108. Dividend, 1897, : 
on Ordinary Shares 10%. 


* From Birmingham Share List. Bank rate of discount 21 per cent. June 30th, 1898). 


less, a = booster is sometimes used, in the manner 


THE MUNICIPAL ELECTRICAL ASSOCIA- jndted i fig 
mE TION, 1898. booster, which in the figure is shown motor driven, has two field 
W e on to one another. When the line current is 


equal to the output of the dynamos, the two windings must neutralise 
THE USE OF ACOUMULATORS IN CONNEOTION WITH each other, and the booster will give no pressure. Then the battery 
LIGHTING AND TRACTION SYSTEMS. will neither c nor disc When the line current is less 
| than the output o£ the dynamos, the shunt will 
_ By Jom H. Rings, Borough Electrical Engineer, Plymouth. and the booster pressure will be in the right direction for charging 
dy2emos, the series winding will change the polarity of the booster, 
N C9, 0 0! ' 
(Concluded from page 138.) so that it will add a pressure to the battery circoit, and thus help it 
Im the first place the accumulators won M to discharge. 5 switch s, the can bs con- 
tbus relieving the machinery of the sudden jerks due to nected directly to the lino when requ 
care, and in the peoond pice the — witb ail 4 be Prof. Mengarini, of Rome, uses automatic switches to vary the 
reduced to that sufficient for the average load. Fig. 5 will serve to number of celle in the acoumulator circuit, so that with a fixed 
illustrate this. machine voltage, the battery may be o and at such 
Top Ire NOS EN from AA doteal Rage lg Mom Bar rates, as to maintain a constant output for the machines. At Leeds, 
eight cars, running, and are N It will be seen t also, automatic switches are used for the same purpose, worked by 
the 5 varies from about 495 to 510 volte, the current taken means of a relay and small motor. The great complication, however, 
by the cars from 300 to 375 amperes, and the dynamo output introduced by the use of automatic switches, and the evils attendant 
(diown by the thick Uns A—B) from about 115 to 150 amperes. upon the irregular charging of the end cells, are strong 
All the output above that of the dynamo is . by the dis- against their use. 
charge of the accumulators, and the hollows belo output are filled 3 also shows that if the battery be large enough for its work, 
up dynamos shunt wound with a sufficiently drooping character- 


a charge. 
Withost the accumulators, sufficient machinery would have had to 
kept running to supply the maximum load of 375 amperes, although 
average load was not gn than about 150 amperes. As it is, 
d url the work instead of two, and can be 
lar lead throughout the whole time. So regular, 
could easily be done from the same machine. 
n case were connected ad. a whole directly to the 
i rallel with the dynamo, no regulating switches being 
| order that the accumulators shall take their share of the load 
ner, jt is necessary that they should be of ample siss for 
with a low internal resistance, and that the dynamos 
iR ord -with a falling characteristic. When it is 
fully charge the 5 used. 
to assist the to discharge when the total load 
output: of the 
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and whether they are 


Besides being used in the generating station, BEER rooted can be 
of great serrioe in sub-stations, at the far end of long traction 
systems, for the purpose peeping up tee Uno. premere: They can 
TT EE Sedi of a special ferder from the — 
from the line during periods of light 


some interest is the combination of cells carried upon 
the use of the overhead conductor, as at Hanover. In 
3 wn where the trolley wire is not permitted, the 
m the cells carried by shen while outside the 
V The cells can be charged 
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position trom the trolley wire, or at the station in the ordinary 
in 


"f. tors used in the generating station, or in sub. stations, 
— mainly charged during the time the cars are not running, 
ape midnight to 6am. During the remainder of the day 

ay, xd be in parallel with the generating plant, to be used as 


required. 
COMBINED LIGHTING AND Traction STATION. 


The addition of & lighting load to the ordinary traction station 
pot be of much benefit to the latter, but the combination of a 
- ray and lighting load will be of great service to the lighting 
in : Attention was drawn to the many advantages to be gained 
by the lighting station from this combination in a paper presented 
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to this Association at its 1898 Convention, of which the writer was 
joint author, and a number of the practical points were considered 
It a contribution by the writer to Lightning in November of the same 
year, It will not be necessary therefore to deal more than brie fly 
vith the subject at the present time. | 

In arranging a combined lighting and traction station, the one aim 
of the engineer should be to use as much of the plant as possible for 
the combined purpose. The boilers and steam piping would be 
Common in any case, and the engines (at any rate during the daytime) 
could be used to drive the lighting and traction machines at the same 
time. The exact method of arranging the plant would depend upon 
the local conditions; but by adopting sets similar to fig. 4, one 
machine for traction, and the other for lighting, the combined load 
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Fig. 6. 
vale "ken by the same engines. A battery of accumulators pro- 


7 arranged would prevent the fluctuations of the tramway load 
rir. the lighting. During the evening both machines could 
the tract lighting if desired, leaving the accumulators to deal with 
ion. After midnight the battery would be charged. 
it a roper relation between the tramway load and the lighting 

shold be possible to have a nearly constant output for the 
E engines throughout the 24 hours. The accumulators 
ing of after the fluctuations in the day time, and take the over- 
ct the loads during the evening. | ^u 

Closing, the writer would like to draw attention to, aud 
Wbatteems'to be a common practice amongst accu- 
manufacturers, When maintenance rates are asked for and 
Ts will generally be found that, unless the capacity has been 
tain the sd the customer, the contractor will have «ffered to main- 
A itor? to not more than from 60 per cent. to 70 per cent. 
Work it cen Apacity. When a battery is put in to do certain 
le qim! to be understood that its full capacity would always 
to maintain But from the fact that most contractors will not offer 
Appear that 100 per cent, capacity without excessive terms, it would 
, 88 a rule, are rated too high in their lists. 
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. AUSTRALIAN ELECTRICAL NEWS. 
[FROM OUR SYDNEY CORRESPONDENT, ] 


CONSIDERABLE attention has been devoted lately to the lighting of 
the city of Sydney by electricity, and the circumstance has been 
recalled that a conference on this subject took place between the 
Railway Commissioners and representatives of the City Council on 
February 2nd of last year. This conference was held on the initiative 
of the City Council and in accordance with the terms of a resolution 
passed some weeks previously. The resolution contemplated that the 
subject should be discussed from two standpoints. The Council was 
desirous of ascertaining, in the first place, whether, in the 
event of it building and equipping a power house for the 
purposes of lighting the city by electricity, the Railway 
Commissioners would require to obtain from the Council 
the necessary power for the electric tramway they were 
about to construct. The second object of the conference 
was for the Council toasceriain whether any scheme carried 
out by the Railway Commissioners in connection with the 
electric tramway would be of such a nature as to permit of 
the Council obtaining from the Commissioners the power 
for lighting the city as well as the supply of electricity 
for private purposes through the medium of the Oouncil. 
It was pointed out at the conference that the Commis- 
sioners were about to establish a plant that would not only 
meet all their requirements in connection with the run- 
ning of the George Street electric tramway, but that 
whilst making such provision they would of necessity have 
regard to the requirements of the whole metropolis when 
the existing tramlines had becn converted so as to be 
driven by electricity. 

It waa also recognised that whatever the scale of mag- 
nitude that might be adopted, the Commissioners would 
always have a certain surplus of power which would be 
available for use for purposes outside of the tramways alto- 
gether. It was stated that the arrangements which were to 
be carried out at Altimo were designed to meet all prob- 
able requirements for the next 10 years at least. Arrange- 
ments had been made to provide the equivalent of 14,000 
horse-power, whereas for the present only 4,000 horse- 
power would be needed. Both thé parties to the con- 
ference admitted that one electric plant would meet all the re- 
quirements, not only of the Commissioners, but also of the 
City Council for some time to come at least, and that by the 
employment of one plant instead of two independent ones with 
independent structures and separate staffs, there would be a great sav- 
ing in capital expenditure and cost of maintenance. It was ascer- 
tained from the Commissioners, that while the plant that was 
provided for the tramways would be required mostly in the day- 
time for generating the power necessary for the efficient working 
of the tramways, it would be available during a portion of the 
evening and throughout the night for generating power that 
could be utilised in connection with commercial pu and 
the lighting of the city. The idea of relying on the Commissioners 
for supplying whatever electricity might be required by the 
Council, was regarded with favour by the Council's representatives, 
and it was suggested that, as a tentative measure, if the Council and 
Commissioners could agree upon terms, the Council wculd make a 
start with the power for 431 arc lamps and 443 incandescent lamps 
of 50 C.P. for the street lighting. A suggestion was made, that before 
any definite arrangement was entered into between the Council and 
the Commissioners, it might be necessary to obtain legislative 
sanction for doing what was contemplated. A recommendation 
was made by the Commissioners that an should be a pr" ane 
by the Council to advise.the Commissioners and give advice 
generally to the Council on the matter. Since the conference was 
held the electrical engineer for the tramways has considéred the 
M subject, and he has pronounced the scheme a perfectly practic- 
able one. 

Nothing has been done on either side since the coftference with a 
view to advancing the question. Onthe one hand fhe Commissioners 
appen to be awaiting some communication from the Council, and on 
the other hand, the representatives of the Council have been 1 
for some minute embodying the conditions on which the Commis- 
sioners would enter into the proposed contract with the Council. In 
the meantime the Commissioners have agreed to supply power to the 
water and sewerage board, and also to a private consumer on the 
tram route, who will take power at the rate of about 75 kilowatts; 
and the City Council have decid»a to light the new markets by incan- 
descent gas. 

The construction work of the George Street tram is 
pushed on piaz George Street and Harris Street up in 
several places for the laying of the track and erection of poles for the 
overhead work; the power house at Altimo is vein good pro- 

39, and news has been received that the first of the big General 

lectric generators has been shipped and is on its way. i 

Another extension of the electric tram service at North Sydney 
has been opened to Willoughby. The new line commences at the 
MIA or qp cones tramway in ire 3 It is 2 miles 
45 chains long, the steepest gradient , sharpest curve 
66 feet radius. The rails are 60 lbs. to the yard, and are laid on 
ironbark sleepers and sandstone ballast,and are bonded with the 
Edison-Brown plastic bond. The new generator is of 100 kilowatt 
capacity and General Electric Company's manufacture, and is located 
at the Ridge Street cable power house. In addition to t an 
accumulator house has been provided near the other end, with a 
booster and chloride battery as a feeder station. The overhead wires 
are mostly carried on side brackets. Two G.E. 800 motors are used 
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on each car. The cost is about £17,000, the contractors being A. 
Johnson, for manent way; Noyes Bros., bondirg; Eaton Bros., 
es and brackets; H. H. Kingabury, generators and motors ; Gibson, 
ttle & Co., storage batteries; and Edge & Edge, overhead wiring, 
bor sters, and switchboard. 
The municipal authorities of Newcastle have resolved to carry out 
Mr. Norman fe’s echeme for the improvement of the electric 
lighting system, at a total cost of 5,500. Of this amount £2,300 is 
to be expended in the erection of a new station, and £3,200 in the 
purchase of a new plant of 60 kilowatts capacity, and new under- 
prona mains. The Goulburn City Council are [calling for tenders 
or a loan of £10,000 to enable them to carry out their electric light- 
ing scheme. p es 
An English syndicate is said to be negotiating for the purchase of 
the Ballarat (Vic.) Electric Supply Company's property, and the 
extension of the lighting throughout the'city. It cffers the pre- 
sent company £4,000 for the plant, which! cost! twice that amount, 
and is prepared to expend upwards of 20,000 in laying under- 
ground wires, and effecting general improvements, to, the service. A 


~“. > 


perfect a system of electrically welding the track. As far as the 
operation itself went, it was perfectly successful There was ofly 
one great drawback, namely, tbe very large coit of the plant requffed 
to do the work, ard tke necessity cf having highly skilled labqhr. 
The price of joints was, therefore, excessive, and inventors endes- 
voured to discover another system. The Falk Manufacturing 
Company finally succeeded in practically solving this problem, and 
since 1894 a very large mileage of track in the United States has 
been laid on their system, and the results obtained hare ben 
excellent. 

There is still a great prejudice against the continuous rail, the chief 
reason for this being that standard railway practice makes special 
allowances for contraction and ex ion at joints. It was thought 
that if a continuous track were laid, and the paving on the leng‘h of 
road removed, the track would buckle or rise up; but experience hse» 
proved that this is not the case. It was feared that with a continuons 
rail the paving might be damaged and torn, owing to contractiorránd 
expansion of the; rails, but as regards this point experience has now 
demonstrated that a continuous track is superior to an ordinary one, 
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Fig. 1. 


rum of £1,C00 has been deposited in a Melbourne bank as a procf of 
boná fides, and the gru ape authorities are being asked for an exten- 
rion of lease, and for their sanction otherwise to the proporals. The 
Ballatat Gas Company are putting forward rival claims, and desire 
to sccure the authority cf the Governor-in-Council under the Act to 
a scheme for lighting the city of Ballarat, town of Ballarat East, 
and borough of S:bastopol, with electricity 


FALK CAST WELDED RAIL JOINTS. 


{ coMMUNIOATED. ] 


Tu essential differente between tramway and railway track work 
is, that the rails for a tramway, when once laid, are covered in up to 
the tread of the rail by paving of some sort. Therefore, when the 
track is once laid, unless special devices are adopted, it is impossible 
to get at the fish plates, and the bolts holding the fish plates in 
position become loose, in time, as they are not subjected to inspec- 
tion. It bas been the experience on all the tramways in this country 
on which mechanical power has been used, that after a very few years 
the joints begin to give trouble. It is evident that when heavy motor 
cars pass over a joint, unless the joint is absolutely solid, there will 
be a tendency on the part of the rails to separate while the whoel is 
passing from one rsil on to the other. This causes what is known as 
the "hammer blow," which is injurious to the motors on the car 
and bad for the track. It causes the head of the rail to wear down 
at joints, thus increasing the tendency to bammer. The hammering 
also causes the concrete, on which rails are A nig laid in this 
ccuntry, to wear away, and water filtering gh the pavement 
increases this difficulty. 

It is evident that from the tramway manager's point of view the 
best possible track would be a continuous one, without any joints 
whatsoever. For many years part, but especially since electric trac- 
tion wag introduced, inventors have been hard at work seeking means 
whereby this could be practically attained. Tae first idea naturally 
was to electrically weld the rails, and the Johnson Company of the 
United States spent a gr:at deal of time and money in trying to 


as the joints are all held so firmly that the raila are practically 
immovable, and differences of temperature will simply change the 
molecular condition of the rail and the stresses in the rail. Ia 
tramway work, it must fuittermore be borne in mind that variations 
of temperature do not affcct the rails as much as one might thick, 
owing to their being entirely covered in by pavement of some kind 
which is a non-conductor of heat. 

It is easy to ascertain the strain on the rails due to the varlatfens 
of temperature. Assuming a cocfii:ient of expansion for steel of 
0 0000065, and multip this by 75, which is a liberal figure for the 
number of degrees of maximum deviation from the temperature at 
which the welding is done, we get 0:000487, which is that part of its 

which a rail would expand when exposed to a rise of 75'—or 
contract when to a fall of 75° in temperature A eteel bar 
will expand 0 00003 of its length, due to a load of 1,000 lbs per square 
inch. Dividing the estimated expansion by this figure, we get for 
the strain 16,200 lbs. tquare inch. As 40,000 lbs. per square 
inch is a safe valce for the elastic limit of steel, it can readily 
be seen that the elastic liait will never ba reached; and this 
means that these expansions and contractions may go on inde- 
finitely, and as long as the joints remsin unbroken, no harm 
m be done to the rail, for stresses within the elastic limit work no 

Assuming 80,C00 lbs. per square inch as the ultimate s h of 
steel, we see that, so far as the strength of the rails themselves ig con- 
cerned, we have a factor of safety of five. l 

Wherever joints have brcken, in no case have they pulled apart 
more than 2 inches. This would seem to show that the pull which 
broke the joint was not a cumulative effort extending all along the 
line, but merely the result of a Iccal strain extending but a short 
distance on either side of the joint. 

The Falk m is now introduced in Great Britain for the 
first time by Mr. Robert W. Blackwell, at Coventry and at Norwich, 
where some 5,000 joints are now being cast welded. The syst:m 
roughly consis s in casting a cast-iron sleeve round the sides aud 
bottom of the rail joints, the rail ends being first placed firmly 
fcgether. In cases where they do not absolutely touch, thin plates of 
steel are driven in between the heads of the rails befcre casting. 
Before fixing the moulds, which are cf cast-iron, the sides and bottom 
of the rail are cleaned, and this is generally done with an emery 
wheel or a sand blast. The cast-iron used is of special chemical oom- 
position to give good results, and is run at a much greater heat than 
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. The cast-iron running into the 
iy need in M rapidly on the outside surface, thus causing a tre. 
segete to be exerted on the metal which is still in its 
mendoos state in contact with the web and foot of the rail. As the 
pb pedi d l t natem en b part ot the Tal 
f a ea of the 
dem to a white heat, and owing to the 8 pressure 
exerted on the molten cast-iron, this is practically forosd into the 
interstices of the steel, thus not only makirg a thoroughly gcod 
shanical joint, but also ensuring a good electrical j int. 

Tae ection of the cast-iron j int is so designed as to have at least 
the urs fensi'e strength as that possessed by the rail. The cast 
welded j ints used are generally about 14 inches long, and the weight 
iron varies in accordance with the weight of the rail, from 70 

bi. int. ; 
n masi rogi be posee, id — the work is 
doze, and purpose a cupola on w necessary. 
paratus consists ofa small cupola with the necessary fan, steam 
and boiler fitted on to a truck to be drawn by horses, In the 
used at Norwich, geariog is fixed to the wheels, so that the 
which drives the fan is utilised as motive power to 
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id hand side shows a joint with the moulds and 
position. | 
presents the first joint after it has been sawn in 
ball, shows the thorough contact which exists between the cast-iron 
and the steel of the rail, 1 | 
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The enterprise of the Coventry and Norwi i 

rwich Tiamways in adoptin 
tinaa yet untried system in England, is to be commended, and it 
the work which has been already finished, there is no 


Qum unacquainted with the good resulte that have been 
— 

gel in and cause rust, which would destroy the con- 

to 

of the molton cast-iron would anneal tte steel 

Riles ! 
«tà, ck whioh were cast welded at St. Louis in the early part 
it uat it is practically impossible to detect them. 


of 
buen wil it will be highly successfal. The progress of this new 
undoubtedly be closely watched by all interested in tram- 
it cast welding, have the fear that as it would 
j parry ris cast-iron to be welded to the steel of the rail, 
hing of «t joint, and diminish its mechanical strength to such 
cause rupture. Further doubts have been expr«ssed, 
un n leg these softer at the joir ts and liable to wear. Ia 
may be stated, as one example among masy, that in 10 

a 
today ae Which there bas been a very heavy traff :, the joints 
41 A4 good condition as when they were first made, and so 
United pa moment there sre some 200,000 cast joints in the 
| > large amount of such work has also been done in 
ny, 


1 
HE FULMEN ACCUMULATORS (TOMMASI 


W STEM) AT THE EXHIBITION OF AUTO- 
OBILES : 


Tren [ COMMUNICATED. | 
been onna ton, the remarkable qualities of which bave y 
wann, ted special attention on the occasion of the ca 
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The various systems of electric that took success 
in this competition were worked by dn Walser ceed el cn sas 

This accumulator, by virtue of its lightness and power, is, in fact, 
at present the only one that enables daily journeys of 50 to 60 kilo- 
metres to be performed without changing. 

We know that the most important and the most delicats part of 
an electro-mobile is the accumulator, therefore, as M. Hospitalier 
rightly remarks, the present SOM EOD is a genuine triumph for 
the Fulmen accumulator (Tommasi system), 

The type of element used specially for electric carriages weighs, 
including the liquid, 75 kg. It gives normally an cutput of 40 
available watts and has au available energy equal to 20) wat!-hours. 
We may consider as the normal régime of discharge a current of 21 
amperes corresponding to a continuous discharge of five hours, or a 
density of current of 1 ampere per square dccimetre of gurt: on of 
positive electrode, but the a cumulator can, at the expense of its 
capacity, supply as much as 50 amperes in continuous discharge and 
as much as 100 amperes in an interrupted discharge, a sudden strain, 
for instance At the normal discharge in five hours, the mean 
available difference cf potential of the element is 1°9 volt, and the 
capacity 105 ampere-honrs. The specific constants of the element, 
as determined by M. Hospitalier are as follows, compared with the 


total weight: — 


Specific output in amperes per kg. - ase ‘ac 5 
Available specific power ia watts per kg. ... Ns - 5:5 
Specific capacity, in ampere-hours per kg. T. , 146 
Available specific energy in watt-hours per kg. ... “a ae 
Specifis weight in kg. per kilowatt... one * es A90 
Specific weight in kg. per kilowatt-hour ... avs e.c 97b 


At the régime of 5 watts per kg. the Fulmen accumulator contains 
there fore more than 25 watt-hours per kg. 

Thess figures, M. Hospitalier observes, represent the maximum of 
what can be obtained from the present accumulators. 

The ht of accumulators carried by each carriage was from 
950 to 550 poner ie, it varied between one-third and one- 
fourth of the weight of the carriage. Notwithstanding this 
comparatively small proportion, ths energy stored up was sufficient 
to enable the carriages to accomplish journeys of 90, 100, and 105 
kilometres, as was proved on the last day of the competition, on which 
occasion the track included the hills of S1c:é-Coeur and Montsouris. 


We append the following details: 


Weight of the vehicle including five passengers 1,300 kg. 
„  Ofthesaccamulators  ... in T Di " 

Speed pcr hour on level ground... - m TA . 
„ „ „ on ascants of 12 per cent.. 6 „ 


We may add that the expenditure for each carriage, including 
maiutenauce and getting the battery into working order, did not 
exceed a mean of 6 frs. per day. 

In short, therefore, the Fulmen accumulator (Tommasi system) 
is believed to constitute the long sought-for solution of the problem 
of the electric carriage, and it is also considered that the problem 
of cheap electric traction is now practically solved, 


THE CHEMISTRY OF HIGH TEMPERATURES. 


Tum following is a copy reproduced from the Franklin Institute 
Journal for July, cf the report of the Franklin Institute, through its 
Committee on Science and the Arts, on the investigations of M. Henri 
Moissao, with the electric furnace :— 

The Franklin Institute of the Btate of Pennsylvania for the Pro- 
motion of the Mechanic Arte, acting through its Committee on Science 
and the Arts, investigating the merits of Moissan's investigations 
with the electric furnace, reporta as follows :— 

The researches conducted by M. Henri Moissan, with the aid of his 
electrical furnaces, extend over a period of about five years, and have 
won for this hed chemist an additional title to take rank 
with the foremost exponents (f scientific inqni'y at the close of this 
century of science, so auspiciously vues ada by the great dis- 
coveries of Gay Lussac and Sir Humphry Davy. l 

Ia prepariog a report upon the work of the French chemist, your 
l feels that it might well be content to in review those 
brilliant discoveries which have become universally koown, and that 
it would scarcely be possible to refer to all the valuable and interest- 
ing results without making the report too voluminous. 

At the same time, the committee believes that much of M. 
Moissan’s purely scientific work has not been as generally 1 
as it deserves to be, and, therefore, begs to present the following 
statement :— 8 

The application of the high temperatures attainable by means of 
the electric arc for the d aca of producing physical and chemical 
effects is by no means of recent date. gps Rey aur observations 
on the eff cts of electric heat were made y by Van Marum at 
the close of the last century, and by Humphry Davy, the verer 
of the arc, at the beginning of the present one. In 1849 Despretz 
utilised the intense heat of thearc in various ccientific investigations, 
and later Pichon, Siemens and Huntingdon, Cowles, Heroult, Grabau, 
Borchers, Acheson, Willson and many others either suggested or 
realised the employment of the electric furnace for various industrial: 

urposes, 
" Ih all these cases, however, the materials subjected to the arc were 
directly exposed to and permeated by it. But, while this may nct be 
objectionable in many. ndustrial processes, the prerence in the are 
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of vapours of carbon and other substances emanating from the elec- 
trodes, and the attendant electrolytic action, constitute a set of 
disturbing influences which will generally complicate the results, and 
render them liable to lead to erroneous conclusions. 

Gnided by these considerations, M. Moiesan endeavoured to devise 
& furnace whicb would subject bodies to the highest temperatures of 
the electric arc under simple and controllable conditions, He bas 
constructed five modifications of such a furnace, which are charac- 
terised by the following features :— 

1. A furnsce oor sisting of a blcck of lime, hollowed out, and pro- 
vided with electrodes in such a manner as to maintain the arc above 
the substarce. The cavity is lined with suitable materials. 

2. A furnace of fine-grained limestone lined with alternate layers 
cf carbon and magnesia, the former on the inside. This corstruction 
pes tbe use of higher temperatures than the preceding one, and 

well adapted for receiving crucibles. . f : 

9. A furnace provided with a tube of refractory material, passing 
horiz mtally through the cavity. This arrangement afforcs a heated 
space, which is accessible from without, and protected from the 
action of any gases existing within the farnace. When desired, 
currents of gares or vapours can be passed through the tube while it 
is being heated. ae 

4. A farnace in which the tube is given an inclined position, 
which permite a continuous operation; the charge is introduced at 
the trpper mouth, while the products are removed or flow from the 
lower one. " 

This model was employed for preparing large quantitirs of pure 
products in a short time. 

5. A furnace with a larger number of electrodes and ares. 

By this means a considerable space can ba evenly heated, and large 
amounts of material treated in one operation. | 

By thus excludihg electrolytic action, M. Moissan was enabled to 
in:estigate the simple hea'ing effect of the currert. The temperatura 
renged from 2,005" to beyond 3,8C0° C. While it is not possible to 
give exact figures for the highest tempe'ature attained, an idea of 
the conditions may be formed from the description of some of the 
experiments. The currents employed varied from 35 amperes at 55 
volts to about 1,600 amperes at 110 volts. 

The results cbtained by means of the electric furnace may be con- 
sidered comprehersively under the following heads :— 


T.—.4 series of researches on the fusion and volatilisatéon of refractory 
bodi8, : 8 3 e 7 


Various compounds and ele ments which are either infusible or non 


volatile at the highest temperatures attainable by combustion were 
melted or vaporised when subjected in the furnace, Model 1, to anarc 
consumipg 30 to 40 horse-power of energy. C. 

Thus lime, megnesia, molybdenum, tungsten, vanadium and 
siroónium were readily fused, and lime, silica, copper, platinyni, 
aluminium, boron, carbon, and other refractory bodies volatilised. 

Many of these bodies were obtained, either by fusion or sublima- 
tion, in a form. . . 

By heating mixtures of several oxides a series of new double oxides 
was prepared. 


II.—In a second series of. experiments a number of reactions, which 


can be effected at the highest temperatures only, were made the subject of 
investigation. : 

The carbonates of barium and strontium were, without difficulty, 
resolved into carbonic acid and the oxides. Those oxides, which had 
withstood the de-oxidising action of carbon at the highest tempera- 
ture of ordinary farnaces were readily reduced by that element in 
the electric furnace; others, whose reduction by carbon in the wind 
farnace is difficult or incomplete, readily yielded their oxygen to the 
carbon under the action of the arc. | 

It was thus possible to obtain aluminium, silicon, the alkaline-. 
earth metals, uranium, vanadium and zirconium. Moreover, man- 
ganese, chromium, tungsten, and molybdenum were produced in the 
reguline state and in considerable quantities. Certain ingenious 
prone were pee idis to A dad the arem named gs 155 

ining with oxygen, nitrogen, carbon, 2 remove bs 
named element after a carbide had b:en formed. 

As many of these products were for the first time obtained in. 
the pure state, or in much larger quantities than before, a careful study 
of their afforded innumerable new and interesting observa- 
tions, and led to the revision of many statements published by former 
investigators. — l 

The study of chromium and vanadium proved especially interest- 
e: Titanium was found to be converted into the nitride when. 
subjected to an arc produced by a current of 400 amperes and 60 volts, 
but to remain suetallic when & current df 1,200 amperes and 70 volts 
was employed. . pat 

Reductions were also effected by substituting metallic reducing 
agents for the carbon, and interesting new alloys were thus prepared. 


IH. — Fhe study of the three allotropic modifications of carbon consti- 
tuled a third extended series of experiments. 


It is impossible here to do more than mention a few of the more. 

im t results. : | 

e most . , and the one which has become 
universally kaown is, ordi charcoal may, by means of the 
electrical furnace, be converted into diamond. 

When molten iron at 9,500“ is saturated with carbon and the mass 
then suddenly chilled on the outside, the enormous pressure produced 
in the interior will cause part of the carbon which separates to 
crystallise in the form of diamond. Both the transparent and the 
black (carbonado) varieties were thus obtained—the former in octa- 
hedra and cubee, as well as in frsgments; the specific gravity of 3:5, 
the hardness and all characteristics corresponded to those of the 
native stone. 


It is farther shown that, at about 3,0007, under ordinary rem 
all the modifications of carbon are converted into graphite, and 
various varieties of this (the ultimately stable form of carbon) wers 
recognised and studied. 

The reason for the infusibility of carbon under ordinary pressures 
was established to be due to tho fact that it passes directly from the 
solid into the gaseous condition. Carbon was actually sublimcd and 
the reactions of its vapour studied. 


IV.— There yet remains to consider ‘the investigation of several new 
series of crystallised compounds belonging to the classes of boridcs, 
silicides, and carbides. 


M. Moissan has showa that these compounds, as a rule, have very 
simple compositions, and that, at the highest attainable tempera- 
tures, carbon, silicon, and boron generally form bat one compound 
with another element. 

The silicides, like Acheson's carborundum, possess extraordinary 
hardness; some, as those of boron and titanium, appear to be even 
harder than the diamond. 

Of the metals, some do not combine with carbon; others while 
dissolving it at very high temperatures deposit it as graphite before 
they solidify. A very large number of metals, however, form definite, 
crystallised carbides. 

These M. Moissan divides in two classes; those which decom 
water at ordinary temperatures, as, for example, the carbides of the 
metals of the alkalies and alkaline earths, of aluminium, ceriam, 
&c.; and those which do not react in this manner, and which include 
the carbides of chromium and titanium. 

It appears that M. Moissan was the first to produce the crystallised 
calcium carbide in the electric furnace. He has also exhaustively 
studied the action of the various carbides on water. In a few cases, 
as with calc.um carbide, there resulted a single hydrocarbon in 
a pure state; in others, mixtures of hydrogen with one or several 
hydrocarbons, such as methane, ethylene, and acetylene. The most 
interesting carbides in this respec, however, are those of cerium 
and uranium. They were found to yield not only gaseous hydro- 
caros but considerable quantities of liquid and solid hydro 
carnons. 

M. Moisran believes that analogous reactions play an important 
role in the formation of natural gas, petroleum, and other natural 
hydrocarbons; he has advanced a new and interesting theory in 
regard to this. 

The above is but a meagre résumé of the work done by M. Moisan 
with his electric furnace. Tne enormous number of new and value- 
abl» resulta obtained by him necessitated a selection. In studying 
the effects of extreme temperatures the French chemist has opened 
up a new and extended field to scientific research, and the harvest 
already reaped from it has greatly enriched our stores of knowledge 
in the provinces of chemistry, physics, and geology. Innumerable 

igen . suggest themselves, and not a few have already 

n realised. 


As a conclusion, we wieh further to state that the manner in which 


be has described, interpreted and summarised his experiments and 
bis results cannot fail to incite others to follow the paths he has pre 
pared, and lead them to further discoveries in this field. | 

In view of these facts, your committes takes pleasure in stating that 
the highest award the Franklin Institute can bestow, could not find 
& worthier recipient than the author of these researches. 

The Franklin Institute, therefore, awards the Elliott Cresson 
Medal to M. Henri Moissan, of Paris, France, for his work on the 
chemistry of high temperatures. 


Adopted at the stated meeting of the Committee on Science and 


the Arts, held Wednesday, December 1st, 1897. 


JOHN BIBEINBINR, President. 
Wu. H. Want, S.eretary. 
Countereigned by 
JAMES OHBISTIE, 
Chairman of the 
Committee on Science and the Arts, 


Philadelphia, November 1st, 1897. 


THE TELEPHONE INQUIRY. 


m (Continued from page 142.) 
THz Select Committee on the telephone service resumed its sitting on 
Thursday, July 21st, Mr. Hanbury presiding. - i 

Sir CountzNay BoYLE, secretary to the Board of Trade, was the 
first witness, and gave evidence chiefly in relation to the working of 
the provisional order system, under the Electric Lighting Acts of 
1882 and 1888, under which powers are granted to private companies 
and municipalities to undertake the supply of electricity. 

Replying to the CHAIBMAN, Sir Courtenay said that a great many 
municipalities were now working the electric light within their own 
area, and the number was increasing. In only three cases had the 
Board of Trade granted provisional orders to local authorities to go 
outside their own districts. Ifa municipality. wished to work the 
electric light within its own area it got special borrowing powers for 
the purpose under the Electric Lighting Act of 1882. When an 
application was made to the Board of Trade for a license, either by a 
company or a municipality,the Department heard objections, if there 
were any. In the case of a municipality, sometimes the ratepayers 
objected t» the speculation, and sometimes taere was another 
lighting authority, in which, sometimes, one section of the cor- 
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interested. The municipality, ase general rule, wasthe. wt for its own interests, and. if they saw that by joining surround- 
Ari, and it bad, therefore, fall over the streets for. ing JVC efficient service, 
wan laying electric wires. He did not see any objection to. their interest would induce them: to join?—It is possible it. 
the perpote to supply a telephone under would be so. l - | 
giving 2 Dey sa destrio lig The procedure . Replying to Mr. Cawiuy, the Wirsmes said that the National. 
ram inpl and the cost very alight Company were anxious to come to an agreement with the. 
yc ao Bostan, the s3licitoe to the Post Office, was Manchester Corporation; but they were bound to do the best they 
11 be bad heard tbe evidence of Sir Courtenay Boyle, and he could under the circumstances in which they found themselves. 
5 pi it right to point out to the Commi there was a Before they entered into the t they knew the 
aaa between the cases Of electric lighting and of telephonic ot: Manchester was not a ble competitor without the aid of 
vansietion in point of principle. In the oase of electric lightio Parliament. He did not object to the Manchester Corporation 
tbs was an absolately open one. Municipalities could supply applying for P dal to set up competition, but if they were put in 
404 wo ould vato companies — anybody, in fact, could supply position there should be protection given. 25) 
dectricity to whom Parlianient thought it right to give orit . Mr. Sruarr: It is pe ca3mpelent for the Core. 
Pet h the ones of Parliament had said that poration to apply to arliament s porem and that could. 
mser- General should have the exclusive right of supplying tele- not have been t from the mind of any who was consider- 
gde communication, and telephones were only one species of ing the question of possible competition. you mean 5 
and telephonic communication was only another species it was t from your mind—the bility of the municipality, 
d communication... Therefore, in arranging any system obtaining Parliamentary powers ?—No, I don't want to put it in that 
wore su way. It was very much present to our mind. We knew that : 
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ou don't take fhe view of Mr. Forbes that the 
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Ho, have el Mz. Forbes say that very often, but that is not the: 
rin al the Post CHO ' a 
Mt. saw: What do. you consider that the National Tele- 
accen m apri C the licensees of the Post Office 
5 | d cud 
Ovetioning, tho Was said he thought some : 
b thet suggested by Sir Courtenay Boyle might be worked out. 
a itoty requiring a telephone Hoense might to the 
specifying the area within which the was required 
ud the leave power required. Then the Postmaster-Ganeral 
E mako the same sort of inquiries as the Board of Trade made, 
M might invite any objectors, if not a local authority, to state 
ker views, and if necessary he would hold a local inquiry. He 
Vibe the Committee to unde that he was not ‘advocating 
an ho was only suggesting it, if Parliament wished it to be 
a. It's license were granted with wayleave power, it should be 
nbaitted to Parliament, and should not take effect until it had Deen 
nimed Parlament, Tere'was this further distinction between 
4. a lighting and telephoning. Under the Blectric Lighting, Water, 
taf nad Tramways Acta, the party V 
dalla abe the roads on mere notice. e i 
T no wach right His only pore a to apply for the consent’ 
local authority, The local authority could refuse that consent, 
nm the Postauaster-Glenera! had vae in: of a to the 
ed ue judge If a local authority the they 
dann n° the Railway Commissioners. This made an enormous, 
a natin, Ar gur and he wanted to submit to the Committee, as 
whether ich they might consider when making their 
bee e time had not comé. when the — — his. 
— dae restrictions, should nat be pat in the same 
— to roads as the undertakers of other great public 
ke the r put, and should be at liberty to take up the roads. 


vo be, Tak, if ib preferred. He thought it was also 
e arpa ation whether if ft was desired that telephones should 
vut, ous "ended as he had gathered from some of the evidence 
td ty dg, time had not come when the neral, 


tion 

exchange areas. The Post would probabl 
at d £250,000, without a shilling of revenue ds it 1. 
n i junction wires between ne and the nearest 
ua igi, nina] stations, up was set up 
balty. Rab bares, it would not able to meet the needs of the 
Ven and the Was no between electric lighting provisional 
ede wish ep business. In a very 
Med on madre light, had the 


_ Clearly contemplated, both 


were not in the position ef being competitors, and that they w 
have to go to Parliament first; and we knew that if we went to. 
ui en 
By Mr. Cawnmr: If Parliament now said that the Manchester 
n might qu in and compete with toe company, then. Paniis- 


ment should say that the Corporation should not 8 
leaves upon voy iho company had spent about £100,000. , 
agreement stipulated that it could be terminated on six months’, 


notice being given, but he could assure them that competition by the 
authority was not contemplated when the agreement was en : 
into. At the same time, he did not object to the new. company whioh 
had been formed in Manchester, and he would be prepared to com- 
pete with it if it gota license. It was ip email cing oad 
negotiations were | : 

Glasgow — had pu AMA 
companies? 


| alseady applied for a Ji 
"Mr. Barra: Practically, you bought up all the 
—There kas been very little competition in this country. BH 
. Bat you bave bought them up?— There was the Mutual in Man- 
ester, That was the only one of : 
And the only difference between a company and a municipality is, 
that while you ean up the com you cannot buy up the. 


w from the 


B | req 
witness chair in order that Mr. Goschen, First Lord of the Admiralty,. 


ht give evidence. - 
 Beplying to the OsargxANx, Mr. Gosommi said. that he was Chan- 
cellor of unge we iar 1892, when the Treasury minnte was 
issued, and when the of agreement between the Post Office and 
the National hone Company 5 »d by Bir J. | 


iow or he to be 
tof breach of contract. 
-General 

Was there anything in the heads of agreement which limited the 
entire discretion of the Post eA MEN aP Marry dpe ee 
When they were signed, was therb any idea of eng ma pono o 
the Treasury minute ?—Not that I can remøinber, and the policy of 
the ary minute seems to me distinct. Ido not think it would 


mid be to 
the local árran ts entirely into our bands d the con» 
tinuanoe of fhe license, i an 
of that license, have been extending the system up to. thé present 


it would be against the ent to raise such com 


trunk wires to the whole of the local exchange ?—Yos; we reserved 
po | 
governments, but the idea at the moment was that taking 

lines, was | ti l 


You gave no assurance to Mr. Forbes that the. so enunciated 
departed from ?—I think it is impossible that I could have 
90. a . * 
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: Me. OiwWirT: Von mean that.Hf had been est up im- other | with you, will you pot selves on a level with then 
mediately it wonid have been rather “sharp” 7— Tes; the company ag preferences and the obligation to serve alike ?—I should say 


would have beea able to complain that the had no warning. 
Bir J. Woopgoose; W. the granting by the Post Office now of 
a lioense to a municipality be an evasion of the spirit of the agree-. 
ment ?—I cannot think that it would be. 
The Qommittee adjourned. - uL m | 
The Committee resumed the hearing of evidence on Friday, Mr. 
bury in the chair. * 
: Mr. F. Fraxwuny, M. P., gave evidence as to the difficulty he had 
experienced in g the National Telephone Company to give him' 
connection. Hesaid that im March, 1893, he entered into an agree- 
ment with the company, but it was three years before the connection 
was made. He brought an action against the company in the publio 
interests for breach of contract, and the jury awarded him £5 
ami 1200 ades 8 higher den es of the mo 
on, | on, affected uie e telephone even 
important mercantlle firms. s | ird 
Mr. Ganm, the general manager of the National Telephone Oom- 
pany, was recalled to continue his examination, which was tem- 
N the previous day, so that Mr. Goschen might 
ve evidence. . | 
lanuery, and explained that the reason for the delay of which that 
gentleman had to complain was, that the company could not get 
the wayleaves to enable them to make the connection to the proper 


were not given proper facilities for garrying out their business, 


Eixamined in respect to the undesstandings arrived at between the 


company and the Post Office, tte WIrirras said he was conversant with 
j ERR led qo de tie Ded care i. 
, an w u the of ment, 
He did not think there wa» any contradict: 
Mr. Forbes and that of Mr. 


on between the evidence of 
loschen and Mr. Arnold Morley. In 
ed it up 


According] 


they asked d. There had, 
he ope been a good 

use of s, but, while he did not care whether it was called 
“assurance” or promise 'o?' understanding,“ he asserted that 
certain explanations were given to them by responsible members of 
the Government, and cn the fajth pf those explanations they came in, 


as they were invited to do, eed into & bargain by which they ` 
w th 


po up their position of strength with the view of co-operatiog wi 
Government. | 


re we had a distinct intimation 


in a certain 
8 


that de as an area. Ås: wis 


uality, 
“ae "e put mualolpalities upon equal terms as regards competition in 


r. Gaine first of all referred to the evidence of Hr. 


should. 


d of the company’s. 
on a footing of absolute. | 


Rd 


J. 
Let me remind you that I put these very questions to Mr, 
Forbes, and he refused to do this except at a orice f—1 think Mr. 
Forbes was a little more cautious than I am. Mr. Forbes said he 


under an o 

certs'nly. ' M 
Tou are authorised to say that on bebalf of the National Oom. 
pany LI have not absolutely consulted my board, but I will take 
the bility of saying it. He calculated that 83 per cent. of 
the ratepayers of the kingdom would never e su toa 
telephone service. It municipalities conducted these licenses at a 
profit, then they made it almost impossible for the S‘ate to 

poeseesion of the telephones at any fu: ure time, | 

The Committee adjourned, i 


[rem cd 


The S.lect Committee on telephones resumed its sitting on 
Tuesdsy, Mr. Hanbury again presiding. ——— à ' 

Mr. Roprxt Gip3son, the Lord Mayor of Manchester, was the fint 
witness, and replying to the CHAIRMAN, he said that his main object 
in appearing before the ni was to be allowed to contradict 
the statement made by Mr. Gaire, the manager of the National Tele- 

hone Company, to the effect that the negotiations between the 
ochester Corporation ard the neighbouring local authorities as to the 
working of the electric tramways had completely broken down. That 
was not and as a matter of fact tbe arrangements wore ina 


correct, 1 
most satisfactory pcsition. The Manchester Corporation kad entered 


into a epecial agreement with the National Telephone Company as to 
the granting of underground wayleaves, bat there was nothing at all 
ia the agreement which could create a monopoly for the company. 
Competition was, in fact, s reserved. The 


Oorporation paid 


pecially 
the National Telephone Oompany about £1,000 a year for their tele - 
phone service, It was his opinion that the whole of the telephone 


service should be in the bands of the Post Office. 
Do you think Manchester could ! 
No doubt it could, as wel] as an but, as I have said, I 
think that the seryice should be in the bands of the Government. 
The CHíftBRMAN then invited Mr. Gaines to make any statement he 
wished to d An ’ contradiction of his previous 
evidence, and Mr. Gaine said he regretted that he should have said 
anything that offended the su bilities of the Manchester Oor- 
poration, The statement which he had made to the Committee as 
to the negotiations between the Corpora ion and the 
surrounding local authorities was founded on reports in the Man- 


chester press. l | 
Mr. to the Post Office, was again 


of the com 8 . l 

Y The Onara ia TE statement is so important that we cannot 
take it on second-hand evidence. The Committee must consider 
whether this is to be allowed. "MEL 

Oontinuing, the WrrmEsg said that in Glasgow, the Chamber of 
Commerce and the most influential newspapers were not in sympathy 
with the movement for a municipal service. He was of opinion that 
the municipal competition with the company must fail, even in the 
few cases where the corporations desired to have licenses, If the 
ping em system failed, the company would have a 
claim for goodwill in case of purchase. But sup 
municipal system did not , then, baving proved 
proper authorities for the 
municipalities must retain the 


P E end it, became at once a question whether Parliament was to rescind 
its decision 


position would be. completely changed when the municipalities 
became the.competitors of the Post Office. Then, under any seon 


e jy telephone servicos ?— 


fo. r- oat 


1i 


b, 


i 


g 
E 
rt 
m 


pe Aaaa 


u A 1 1,079, Jory 19, 1896.) 


THE ELECTRICAL REVIEW. 


188 


MEM Se ee US TUMOR a a ee TS EOS EETLUSU. RS SS uM T aS ICTU 


93 in A 1896, to £13,222 in April, 1898. Tho 
171 5 bali i between local exchanges would be the 
as obstacle to a truly national service, and the granting of muni- 
1 would encourage further inroads on the monopoly of 
Postmaater- General in regard to every new puni ie qus invention. 
bg denten of telephone licenses being granted by the Board 
mde ander provisional orders, just as electric lighting orders were 
be thought there was no between the two cases. 
lighting was the business of no Government department, 
while the telephone service was the business of the Post Office. It 
ww not reasonable that the Board of Trade should govern the dis- 
exi of tbe Treasury and the Post Office as to supply and price. 
Thea uto the Post Office itself e prevent orders, it was 
cso to suppose that the National Telephone Company was the 
mn licensee of the Postmaster-General. Undoubtedly it was under 
the original license, but now the Post Office had entered into a work- 
agreement with the company for that co-operation, alliance, and 
Wwreonious working which were mentioned by ministers in debate 
wd by the Treasury minute. l | 
You beard Mr. Goschen’s views as to what co-operation meant? 
UE E Eq CE. 
i things to remem ut 
ubet I have said is distinctly on record. 
l you do not come here to contradict what Mr. Goschen 
iut told us ?—Certainly not. 
bo on mean to say that this promise of oo-o tion is an 
tacle to competition ?—The suggestion was that the Post Office 
should give orders and hold inquiries as to 
detirability of licensing authorities, and his contention was that it 
was contrary to reason for the Post Office to grant licenses one week 
ad hold inquiries another week that might operate against the 
lenses. The two ideas were distinctly contradictory. He was not 
te author of the phrase “ srs” in connection with the Post 
Ore and the National Company, but he should describe the latter 
n people who were under a working agreement with the Post Office, 
which showed that they were something more than licensees. He 
the greatest development of the call system might be 
mpected at the hands of the Post Office, though the matter was one 
which conld only be tested by rience. He considered that the 
be left m the hands of the National Company until 
lil To allow competition in the meantime would be to bring 
shout confusion, inconvenience, and waste. s 


telep 
de Government, and failing that, by the municipalities themselves. 
la Nottingham they had an agreement with the National Company, 
ary nara outside the city the people were quite satisfied 


Mr. J. dur, second assistant engineer-in-chief to the Post Office, 
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hed. For this service an initial 

d. for every five words, so that a 
of 40 words could be sent for 6d. A small charge to sub- 
wes made for all messages on the lac eed over and above a 
. The effect of that charge been very curious. 
number of talks per subscriber had dropped from 880 
, trough fear of exceeding the number allowed 800, and great 
iem not to talk unnecesearily. The total charges, taking 
nie eriptions together, amounted to £3 16s. per annum for 
ss It wasclear that the service was wor 
mph it was not possible to say how much, as the Government 
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PARLIAMENTARY. 


Mimororruy Exgcrarc SrrEr Oompany’s BILL. 
ths Hose 7 iat, before Mr. Brynmor-Jones, a Select Committee of 
Piin Riectrig mons sat to inquire into the Bill of the Metro- 
o nb Supply Company, by which the company seek 
Ran Sula them to establish a large generating station at 
bra to bring the ‘current into the company's area of 
Bowne, 0 laid 5 the Grand Junction Canal 
for te) QO, Mr. J. D. Fitsgerald, Q.C., and Mr. Moon, 
B Promoters. The opponents were the St. Giles's 
tad the card of Works, for w 
Tonke Loudon County Council, 
hy facie 0 | 
NU g the case for the company, said 


oth ng to do with the districts in which 
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generating 
ally £250,000, but had been 
A total of £782,500 bad been spent on 
five generating stations, one each at Sardinia 
lace, Manchester Square, Amberley Road, and 
mpany commenced supplying in 1891, but the 
been so great that they arrived at the end 
to buy electricity from other com to 
It was found almost impossible to the 
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present works, and a new site was therefore sought, and a very 
excellent one had been found a$ Willesden, which possessed great 
advantages. It would enable the company to get their mains into 
their district of supply without breaking up any streets or roads, 
inasmuch as they were to be laid along the footpath of the Grand 
Junction Canal. The cost of the sit» was £12,502, and that of the works 
upon the site and the mains, &c., £400,000. The works would be such 
as to give a continuous current by means of rotary transformers. 
The St. Giles's District Board of Works said they were apprehensive 
that the new generating station would. be substituted for one already 
existing in their district, and that there wonld then be no generating 
station for them to acquire, and consequently, if they wished to 
purchase, that they would be only able to acquire cables, wires, and 
mains. They therefore suggested that the company should bs placed 
under obligation to continue the existing generating station. That, 
however, would be putting upon the company an obligation which 
they were not now under, because they could abandon that station 
to-morrow if they liked. Further, they assumed that they would be 
able to buy that station, but that was not so, because that station 
supplied two other districts, who had as much right to that station as 
the petitioners. 

Mr. CoonrRO R Munros said it was quite clear that the St. Giles’s 
District Board of Works had the absolute right of buying the 
Sardinia Street generating station. There was no doubt it supplied 
the Strand and Holoorn districts as well, but the persons who, under 
the Act, now had the right of purchasing the station as well as the 
pipes and mains were the St. Giles's District Board. 

Mr. BarrovuR Browns said he denied that, but even presuming 
that the Board had the right to purchase, the company beyond doubt 
could do away with the station altogether if they liked. IM 

Mr. F. Barmy, A. M. I. C. E., engineer and director of the Metro- 
politan Electric Supply Company, was then examined. He explained 
that when the company was first established, a high pressure alter- 
nating current was adopted on the advice of Lord Kelvin, Dr. 
Hopkinson, Prof. Geo. Forbes, and Mr. Preece, as being the most 
suitable at that time. It was now, however, decided to adopt a con- 
tinuous current to supply electrical energy. He considered that the 
proposed site at Willesden admirably adapted for the purpose of 
a generating station, bounded as it was by railways, a c and a 
roadway. There was no obligation imposed on the company under 
any of its provisional orders to lay down and maintain a generating 
station within any area of supply, except in the case of "ise te 
The existing Sardinia Street station supplied the areas of the Holborn 
District Board of Works, the S*. Giles’s District Board of Works, the 
Strand District Board of Works, and part of S:. Martin's. 

Mr. WoBSLEY-TAYLoB, on behalf of the London County Council, 
urged the Committee to insert clauses, which would enable the 
County Council to purchase the undertaking at the expiration of the 
Statutory period of 42 years. He said thatif the Bill was 
in its present form it would render the right of purchase which the 
local authorities at present had under the exis law absolutely 
inoperative. Each separate parish had at present the right to 

urchase so much of the undertaking as was situated within its 

mits, but distributing mains without a generating station would be 
useless. The local autaorities had recognised the necessity in the 
changing circumstances of electricity supply of preserving their 
rights of purchase, and in conference had expressed the opinion that’ 
the London County Council should be in a position to undertake the 
supply of electricity in bulk to local authorities if so requested. 
The County Council had ample means and the staff necessary for 
purchase and carrying on of a large electrical undertaking. 

Mr. CourtHops MumsnoB having addressed the Committee, 
N was called on behalf of the St. Giles's District Board of 

orks. 

After a short deliberation in private the Committse announced 
that they had decided that the preamble of the Bill was proved. 

Replying to Mr. Lewis Coward aud Mr. Courthope Munroe, the 
CHAIRMAN said the Committee had considered the question of pur- 
chase, and had decided not to impose fresh conditions in regard 
thereto on the promoters. 


LONDON COUNTY COUNCIL. 


Tun final meeting prior to the long vacation took place on Tuesday, 
when Mr. T. McKimxwox Woop, Chairman of the Council, delivered 
his annual address. In the course of his review of the year's work 
En Chairman referred to electric traction and cognate subjects as 

o :: ' . LUN 


THE CHAIBMAN AND ELECTRICAL MATTERS. 


I cannot help thinking that much is to be hoped from the develop- 
ment.of the tramway system and the employment of electric traction. 
Everyone who has studied the question knows that there is room for 
UE te mileage of our tramways; and it was only the other 
day a Committee of Parliament expressed the strong 
that the application of electric traction should not be further yed. 
It appears evident that it would be immensely to the advantage of 
London to complete, accelerate, and cheapen this great means of com- 
munication, w is for many reasons one of the most convenient for & 
working-class population. Two recent events of considerable interest 
were the conferences held in this chamber on the telephone question 
and the supply of electrical energy in bulk. The earlier of these, 
which dealt with the telephone question alone, was the first conf: rence 
held by the Council with the other great municipalities of the king- 
dom—a most interesting and valuable precedent. The second was 
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attended by all the local authorities of London save one, which did 
not, I believe, intentionally stand aloof. It was the most completely 
representative conference of the kind in my experience. At the 
request of these conferences evidence was given by the chairman of 
the Highways Committee, Mr. Benn, before the Committees of Parlia- 
ment ap Puig the telephone question and the supply of electrical 
a | 
The Parliamen Committee also recently invited tbe local 
authorities directly interested to discuss with them the light railway 
schemes affecting the suburbs of London. The meeting was presided 
over by the chairman of the Committee, Mr. Cornwall, and it was 
unanimously resolved that as these schemes were really proposals for 
the construction of tramways, they should be subject to the provisions 
for protecting tbe interests of local authorities which have been 
inserted in all tramway legislation since 1870. The scheme objected 
to—the London, Barnet, Edgware and Enfield Light Railway Order, 
was not entertained by the Light Railwsy Commissioners, who 
declined to override the views of the local authorities. 


THE TRAMWAYS AND ELECTRICO TRACTION. 


The Highways Committee presented a report, which was referred 
to in our last issue, stating that it was expedient that a tramways 
department should be established for the purpose of dealing with all 
matters relative to tramways, acquired, or to be acquired, by the 
Council. There was no doubt that, in the near future, many im- 
p questions would arise as regards the management of the 

mways when acquired, the systems of traction to be adopted in 
preference to tbe present system cf horse traction, and many other 
matters connected with the working of tramways, and these would 
have to be dealt with. It was, therefore, desirable in tbe public 
interest, that the best advice obtainable should be at command in 
order to indicate to the Council what would be the most efficacious 
way of utilising the tramways to the utmost extent. The Committee 
accordingly recommended that a tramway department should be 
formed, and that it should be referred to the Highways and General 
Purposes Committee to confer and report upon the organisation of 
the department, and to advise the Council upon the question of the 
salary to be paid to the chief officer of the department. 

Mr. J. W. BENN, in moving the adoption of the recommendation, 
stated that by Christmas the Council would be called upon to ad- 
minister about 70 miles of tramway, or about dcuble that existing in 
Glasgow. It would be necessary at an early date to inquire and 
report upon the question of electric traction. Besides, they cculd 
not afford to ignore the strong recommendation from the Joint Com- 
mittee of the Lords and Commons a few weeks ago. Trat was a 
question which could not be put upon the present officials of the 
London Tramways Company. Then, again, with regard to the lease 
to the North Metropolitan Tramways Company, the Council had 
power under the lease to lay down an experimental line of not more 
than five miles, and up to the present the Committee had not gone 
beyond the stage of preliminary inquiry. After the recess it was 
proposed to bring up the question of appointing a responsible 
officer. 

After considerable discussion, in which two amendments were 
moved and rejected, the original recommendation cf the Highways 
Committee was, on a division, carried by 75 votes in favour to 35 


against. 


NEW PATENTS AND ABSTRAOTS OP 
PUBLISHED SPECIFICATIONS. 


NEW PATHNTS.—1595. 


Compiled expressly for this journal by W. P. Tuompon & Oo., 
Jilecirion] Patent Agents, 822, High Holborn, London, N. O., to whom 
ell énquiries should te addressed. 


15,208. Improvements in electric heaters" E. E. Gop. 


Dated July 11th. 

15,222. "Improvements in electric accumulators.” H. H. LAKE. 
(J. Burns, France.) Dated July 11th. (Complete.) 

15,235. “Improvements in electrical time switches.” 
WHEATLEY. Dated July 12th. 
' 15,246. “Improvements in automatic break or interrupter 
apparatus for electric currents.“ T. B. KrNBarDE. Dated July 12th. 
(Complete.) 
i E ide “An electrical generator.“ G. E. Apams. Dated July 


15,300. “Improvements in electrically heated rolls for drying 
paper or fabric and for similar purposes.” F. P. Snow. Dated July 
15,303. An improved method of and apparatus for generating 
and utilising electricity.” H. H. Laxe. (J. J. Feely, United States.) 
Dated July 12th. (Complete.) : 

15,304. “Improvements in and relating to primary batteries fo 
generating electricity." J. B. Lex. Dated July 12th. 

15,346. “Improvements in secondary batteries or electric accu- 
eo J. I. Courtenay. (C. A. Faure, France.) Dated July 


A. J. 


15,347. “ Improvements in electric switches.” J. G. Drxon. 
Dated July 12th. (Complete.) 
15,349. 


Improvemerts in and relating to moulds for casting 
electrodes.” E. Franke. Dated July 12th. : 


15,359. “Improvements in electric arc lampe." W. E. Bursam, 
Dated July 13th. 

15,421. “An improved electric lamp shade and terminal con. 
bined.” A. M. Day and H. W. Co- n. Dated July 13th. 

15,443. "Improvements in electric switches.” VeEairss, Lum 
and L. J. SrEgLm. Dated July 14th. i 

15,463. “Improvements in porous cells or porous division plates 
for primary batteries, electrolytic cells and the like" F. J. Gr. 
BRAND. Dated July 14th. 

15,467. “ Improvements in electric time switches.” O. O. Basruy 
and A. H. GiB. Dated July 14th. 
. 15,473. "Improvements in or relating to electrically operated 
station indicators or the like.“ J. Wxwxs, L W. PERRYMAN, and 
J. OC. Luoyp. Dated July 14th. 

15,493. "Improved electric hippodrome and apparatus for ue 
therewith.” A. H. R. PoLMaN and G. Cuppon. Dated July 14th. 

15,496. "Improvements in or relating to electrical time switches.” 
T. B. Browns and F. L. MRT. Dated July 14th. 

15,509. "Improvements in electric clocks." H. WurpbBousxs 
and A. E. J. Batu. Dated July 15th. 

15,548. “Improvements in electrical tumbler switches.” R. d. 
EvEBRED. Dated July 25th. 

15,573. An improved process for the manufacture of metal paper 
by electro-metallurgy.” I. Lanpaver Dated July 15th. 

15,613. “Improvements in electric and other pressure motors.” 
R. C. Saver. Dated July 16th. ( Complete.) 

15,646. ‘Electrically operated cloth cutters.” 
Dated July 16th. (Complete.) 

15,047. “Improvements in electrically ignited fusea for blasting 
purposes.” H. BEeTTEBMANN. Dated July 16th. (Complete) 


N. Garum. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Tmowrsom & Oo. 822, High Holborn, W. O., price, pest fre, N. 
eae 1898 


67. "Improvements in holders for electric glow lamps.” Tur 
Epison & Swan Unrrep ELECTRIC Ligat Company, Lrurrzp, H. C. 
Gover, C. F. Proctos, and W. G. Pipin. Dated January Ist, 1698. 
Relates to a simple construction of the holder for an electric glos - 
lamp. It consists of a non-conducting base, which is divided longi- 
tudinally into two parte, one of which has two recesses, in which are 
placed the spring contact plungers having the conducting wires - 
attached to their base. The two parts are held together by a casing, 
on which is screwed a cover which may hold a reflector. According 
to the modification, the two parts of the base are equal and similar, 
each having one plunger socket embedded in it, the wires being fixed 
by set screws before inserting the socket. 2 claims. 


305. “Device for preventing the displacement of the roller 
receiving the current from cables of electric railways with overhead 
conductors. P. MEYERSFELD. Dated January 5th, 1698. Relates 
to a method of overcoming the difficulty that frequently occurs with 
electric railways worked on the overhead system, that where there 
are sharp curves the arm carrying the current receiving roller cannot 
adjust itself to the new line of direction. It consiste in the arrange 
ment of a spiral spring between the roller and the arm which will 
yield at sharp curves, since it readily gives both axially and tangen- 
tially, thus enabling the roller to take the required direction and 
obviating straining. 1 claim. , 


817. “Improvements in electric railway conduit systems.” R. 
THompsom and E. SULLIVAN. Dated January 11th, 1898. Relates 
to improvements in electric railway conduit systems, and consists of 
two chambers of substantially inverted trough shape, one chamber 
being located on either side of the trolley slot. The side walls and 
roof of these chambers are air and water-tight. The only manner 
in which water can enter the cbamber is by means of the bottom 
when the conduits become flooded, and in that event the water 
cannot rise to a sufficient height to reach the trolley wires which are 
suspended from the roof of the chambers. The above construction 
is only effective when the tracks are perfectly level their entire 
distance. When the grades change the air and water-tight partitions 
or diaphragms are provided, one in each chamber. 3 claims. 


1,379. "Improvements in electrical conduits, and in the method 
of and apparatus for making same.” P. M. JUSTICE. (Lithosite 
Manufacturing Company.) Dated January 18th, 1898. Relates to 
an improved method of making electrical conduite, which consists in 
winding a fibrous mate rial, preferably treated with a cementitious 
substance on a suitable mandrel by which said conduit is given m 
‘shape. Tben hang the mandrel by one end so that the conduit wi 
slip off by its own gravity, which polishes the interior thereof, giving 
the said interior a certain grain, or fibre, and preserving ite shape © 
that when raid conduit has passed from ita mandrel it will harden in 
the shape desired. 10 claims. 


1,416. “Improvements in telegraphic transmitters." S. PRICE, 
W.PnuiLLIPS,and R. WIN Y. Dated January 18th, 1898 Relates tos 
keyboard transmitter provided with means for transmitting electr " 
impulses in the nature of a Morse code over a telegraphic e 
combination with a propelling mechanism, therefore adapt (is 
enable the operator to store up tke prepared record in advance 1 d 
transmission and at any speed desired, together with the addition 
propelling mechanism for causing the transmitted impulses to 
geut at a substantially constant speed. 14 claims. 
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Cable Communication with Cape Colon. 185 COLON V. ` 
Elctric Smelting — ... - - .. 186 
a ee Gai y . . 168 Tax frequency of interruptions to the cables to the Cape“ 
M. Wits on the Diesel raged e 180 certainly calls for a remedy, and perhaps the most suitable 
— — Ríveation 7 : 190 manner of dealing with the position would be to lay a line 
Backe Prevention .. e 05e 0o o o ee 191 from Sierra Leone to Cape Town, vid the Islands of Ascen- 
Fotos of Railway Trafic — for Lighting: and Traction - 192 sion and St. Helena, always assuming that a careful survey 

The Ideas of Nr) dier: m Oz me . sf 193 ir menn Vis be 5 The „ <a 

Ranning Are 28 & t s 0 islands are steep, and Ascension may 

iw Lighting S Ted * . 193 described as an extinct volcano; but should it be found 
Tnadormer Litigation. 194 possible to land a cable there with any degree of security, it 
uas MEC PC 196 would be a great advantage, not only to the islands in 
Nine Notioss, 40. eee de . 196 uestion, but also as increasing the chanoes of maintaining 
TFF 308 80 with South Africa. 
City Notes 210 While not unfavourable to such a scheme, we must enter 
Has rs Electrical Com a our protest against the means by which the “allied oom- 
The Telephone Inquiry (continued) .. 214 panies” propose to carry this out. 
ieee CCC 215 These companies, viz., the Eastern Extension Telegraph 
The Measurement df the Effüciencies. ot Dynamos .. 916 Company, the Eastern Telegraph Company, and an offshoot 
The Capillary Electrometer for Meam: = Resistance 218 of the latter, the Eastern and South African Telegraph 
Reviews :—Eleotrical Traction 218 

Dictionnaire de l'Industrie o | .. 219 Company, ask the sum of £20,000 per annum for connect- 
aed To for Telegraph Haginen 2 ing “the strategic points of St. Helena and Ascension.” 
Abstancts of Published ee sea 220 all financial purposes, identical, finding that the existing 
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CTT Pona! Quiere fom Cate! Olen, Londen) te be mefe parable to 


cables to the Cape are inefficient, wish the Government to 


pay for a third, which will render their means of communi- 


cation better. We have before now called the attention of 


our readers to the large subsidies drawn from various sources 
‘by ‘the companies owning the cables which, ranning along 


"both the east and west coastas of Africa, reach Cape Colony. 
These subsidies ‘amount annually to £125,000, or if we also 
include the subsidy which H.M. Government pays to the 


Eastern and South African Company for the branch line to 


the Seychelles and Mauritius, the annual amount is £153,000, 
and the total sum already received in subsidies by the com- 


‘panies concerned amounts to about £2,000,000. Surely, 


with such liberal assistance, beyond their actual earnings, it 
is not too much to expect that the companies connected with 
Cape cables should do anything within reason to improve and 
maintain their means of communication with South Africa 
without clamouring for an additional £20,000 per annum. 
As to the actual income derived from the traffic carried 


-we are not in a position to write, but the following extract from 
a letter of the Poetmaster-General of the Cape throws some 
light on the subject. This gentleman says :— 


“ I have not as yet been able to obtain reliable informa- 


tion as to the total value of the South African cable traffic 


during the year 1897; but although it will not, probably 
(owing to the depression in the Transvaal), reach the very 
high total of £300,000 attained to in 1896, I have little 
doubt that it will exceed considerably the limit of £180,000 


- fixed by the late Sir John Pender as a paying revenue for 
the existing cables. A third cable will almost entirely remove 
. the riak of total interruption of communication, and to that 


extent be very beneficial to South Africa ; but it is question- 
able whether, from a commercial point of view, a reduction 
of rate would not be more acceptable, and tend to develop 
the resources of the country.” 

* The Cape Town-Mossamedes cable belonging to the Eastern and 
Bouth African Telegraph apay was interrupted last Wednesday, 
by the Wea etely cutting off grapb communication with the Cape 


Ooast of Africa route. 8 Telegraph 
of interruptions of the lines to the Cape up to date for this year. 
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From the above, it will appear that the Eastern, and 
E ustern and South African Companies should be quite in a 
position, not only to lay the additional cable to the Cape, 
which is so much required, withont any augmentation of the 
already large subsidies, but might even go a step further and 
reduce the present high rates. That this could be easily done 
is clear when we remember that the Eastern and South 
African Company has long ago repaid its share capital in 
the shape of dividends, which have sometimes been as high as 
18 per cent, and 19 per oent. per annum, 


E ——— MM P 


ELECTRIC SMELTING. 

IT appears that the Americans are likely to lead us once 
more in the matter of electric smelting. Europe generally 
dces the research work, but America is usually the firat to 
adapt the discoveries which are made to the practical busi- 
ness of life. We have yet another recent instanoe of this in 
the case of the electric furnace, the merita of which have 
been quickly recognired by American metallurgists. One 
of the most difficult ores to deal with economically is the 
zulpbide-nickel ore which is obtained at Sudbury, Ontario, 
and which resists the ordinary methods of treatment hitherto 
available. In a paper recently reed before the North 
Western Engineering Association, W. S. Horry describes the 
electric process which is now being used to win the metal 
from tbis stubborn ore. = . 

The edvantages which appeal to us most in electric 
smelting are the ease with which the temperature can be 
raised and regulated ; moreover, the heat is developed in the 
interior of the mass of ore, and thus the furnace is able to 
resist its intensity. Then there is the accuracy with which 
the charge of ore oan be dealt with, All processes of 
smelting require a certain degree of heat at which they can 
be carried on most advantageously, and in the electric 
furnace tis heat cau be indicat d very acouratzly by the 
wattmeter, so that - resulta onoe obtained can always ba 
easily duplicated. a E 

At Niagara some improved furnaces are now being laid 
down. -These are large cast-iron drums, and resemble in 
appearance the spool upon which cables are wound. On the 
two outside peripheries iron plates oan be clamped, and these 
serve to keep in the ores which are to be reduced. The drum 
is mounted on a shaft, and oan be slowly rotsted by suitable 
gear. The electrodes are carbons fixed side by side, their 
points touching an imaginary line drawn horizontally through 
the axis of the furnace. The heat due to the resistance 
of the ore ie, of course, developed between these two pointa, 
and, as the ore is reduced, the resultant metal lowers the 
resistanca of the furnace, and the amperemeter rises. 
When this occurs the furnace is slowly rotated, and by this 
movement the metal is drawn down away from the electrodes 
and fresh ore is alto brought between them to be acted upon 
in like manner. The reduoed ore cools within the furnace 
and can be extracted cold at the other side of the drum after 
moving the clamped plates, The adjustment of the 
furnace is to be automatic, a small motor controlled by an 
. ammeter rotating the drum and keeping the current oon- 
stant. This furnace is the ontoome of elaborate experiments, 
and judging from the results which the author of the paper 
- describes, we should expect great things from it. 


————M—M—— —À 


In the enthusiasm of the Jubilee a large 
amount of money was accumulated for the 
purpose of furthering the interests of British 


More “Imperialism” 
at the 
' Imperial Institute. 


trade. Contributions poured in from all parts of our 


orchestra would 
‘they argued, Imperialism may go to the dogs, we want our 


Empire. Speeches were made and the champagne flowed ; 
but the motives were worthy. There was to be a grand 
oentre here in London which should form a kind of 
information bureau for British traders and which shonld, 
by accumulating the right kind of knowledge, help them 
to compete with foreign rivals, Unfortunately, all the 
enthdsiasm and the money which was subscribed took shape 
in that clumsy organisation which we know as the Imperial 
Institute, And soon it was realised that all that patriotism 
had snooeeded in accomplishing was the formation of a swell 
west-end club. The record of the Imperial Institnte is one 
of folly and futility. We doubt whether any tection of 
British trade or industry is one jot or tittle the better for its 
existence. Apparently the chief aim and object of the 
management is to reap in gate money ; for, of course, the fat 
kalaries must be paid and the wherewithal must be found 
somewhere. The other day it was the art of music which 
gave vent to protest; the musicians in this country (and 
there are not a few) found themselves crying : “ Are not 
the waters of Abana and Pharpar, rivers of Damascus, better 
than all the waters of Israel? But the management thought 
other wise. They believed that the importation of a foreign 

raw the shillings from the publio pouch, and, 


bread and cheese, and we mean to get it. The latest example of 


the policy (or want of policy, we scarcely know which), of 


the Imperial Institute is evidenced by the treat ment which 
has been dealt out to the exhibitors at the Acetylene Gas 
Exhibition now iu there. It seems that there are 
some 80 British firms who are erhibiting what they can do 


in the way of introducing acctylene as an illaminant. There 
are also two foreign exhibitors, one an American and the 


other a German. One would have thought that here was an 
opportunity of pushing British enterprise, or at least of 
allowing the dead weight of the 30 British exhibitors to 
overcome that of the two foreign exhibitors. But the little 
Englanders who control the destiny of the Imperial Institute 
thought otherwise. Arrangements were made and invita- 
tions issued by one of the foreign exhibiting firms referred 
to for a “ private view” of their exhibits, and a luncheon at 
1.30 on the same day was accorded to all Press representa- 
tives who chose to avail themselves of the opportunity. 
The result was that the Press tatives came, inspected 
the foreign stall, and practically that only, and having 
eaten a good luncheon and listened to eulogistio speeches on 
the merits of the foreign acetylene apparatus, went away, in 
many cases, with the idea that they bad seen all that was 
worth aeeing in the show. As a natural sequence, glowing 
accounts of the foreign apparatus followed in the Press, and 
in a numb r of instances to the utter disregard of the merits 
and interests of the British exhibits and exhibitors. To 
“steal a march" thus on our manufacturers may be oon- 
sidered very “smart,” but it is not becoming and does not 
accord with our sense of what is fair and right. The 
acetylene us on the premises of the Imperial Institute 
are permitted there for public and not “private” exbibition, 
and those responsible for the practical working of the Imperial 
Instituts should be called to task for their conduct in this 
matter. We do not suppose for one moment that anything 
comparable to champagne and a free luncheon will have 
found its way to the pockets of those who are responsible 
for this glorification of foreign to the disadvantage of 
native ente prise. Far be it from us to suggest euch a 
thing. But the fact remains that the public will believe 
what they read in the Presa and will imagine that the 
problem of utilising acetylene as an illuminant bas been 
solved by the firm who provided the champegne to those 
representatives of the Press who, on the opening day, wrote 
ae exhibition. We feel that we can speak out too 
plainly on this subject because, as a matter of fact, we have 
no interest whatever in acetylene, acd, indeed, as our readers 
know, we have constantly pointed out the dangers and 
difficulties attending its use. But we believe in fair play, 
and even if the authorities of the Imperial Institute were 
not disposed to favour the exhibits of British traders, they 
might at least have arranged that the 30 British exhibitors 
should not have been placed on one side in. order that a 


foreign firm might sweep up all the glory. 
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METALLIC RESISTANCES, 


Br E. KILBURN SCOTT, ALBEE. 


(Coneluded from page 108.) 

Bxpaypgp metal made of sheet wrought-iron may also 
be used, and is preferable to wire netting in some cases, on 
acoount of its being stiffer and more self-suppo-ting. It will 
dissipate energy at the rate of about 200 watts per pound 
weight, and suitable sizes of sheets are 8 feet long, 18 inches 
wide with } inch mesh. The following Table VI. gives the 
approximate carrying capacity and resistance, &o. 


Tate VI.— PARTICULARS OF EXPANDED METAL (IRON). 
Resistance of Approx. weight A A 
Thickness “oe inch | piecelinch |o piece 1 inch |  prloe per 
RW. G. ot width. wide = L foot wide and square yard. 
g foot long. 
| " „„ 
| s, d 
16 | 95amperes | 0025 hm 3503. 9 6 
18 % . 0032 „ 94 „ 3 3 
22 45 „ | 0041 „ 16, 2 0 
m » | 90055 „ 1 1 9 


— ——— + — ———M — — — 


It may be mentioned in passing that expanded metal gives 
etcellent protection to resistances built of wire spirale, and 


TURN NDA 


Latian, 


Fie. 1.—8SLata RESISTANCE WITH DOUBLE SLIDING CoNTACT AND 
FINE ADJUSTMENT. 


looks neater than perforated zinc, for which the writer 
mbstituted it some years ago. 


maller area facilitates the actual mechanical 
construction of the rheostat. 

Field coil regulators are often made with 
tbe wire wound on to a slate centre and fitted 
with a sliding contact, this method havin 
ihe advantage that very fine adjustments 
may be made, Fig. 1 shows such a resistance 
ted with a double contact slider. The wire 
is kept in position by cutting a thread on 
the corners of the slate and then winding the 
wire into the grooves. It is wound on under 


a larger area than this is required, two g 
or more smaller wires in lel will give it. 
Slate is a fair conductor of heat and does not 
chip or crack except under exceptional cir- 
cumstances, By the rubbing of the contact 


No. 20 to 17 


À point which is often neglected, is the distance apart of 
the supports, and fig. 2 may therefore prove useful, as it 
shows approximately the best practice in this matter. The 
supports may be of slate, but pot or cheap porcelain is the 
better insulator, although not so good a conductor of heat. 

It is à great mistake to skimp the ironwork of a resistance 
frame, as if this is done it is very liable to get out of wind. As 
a matter of faot, from the dissipation of heat point of view, it 
is advantageous to have plenty of metal in the construction ; 
iron, for example, absorbs something like 2,000 foot-pounds 
in heat units to raise one pound from no degrees to 100? C., 


Gauge of C. 84 „ SUPPORTS 
ge Of e. 


No. 26 to 21 


No. 16 to 14 
No. 18 to 11 
No. 10 & 9 
No.8&7 
No. 6 & 5 


eee $ MANDRIL 


$ MANDRIL 


^ 


and conscquently this in itself materially assists the cooling 
and increases the radiation surface. In America, grids made 
of cast-iron have been used as resistances with much success. 

Fig. 3 is a design for a frame which can be built up 
without the necessity of making patterns. As will be 
seen, it is made of tee iron bent round and welded, the end 
wires of the spirals being kept from contact with the iron 
by small pot insulators. Several of these frames can be 
readily bolted together, as shown in the small plan view, 
whilst the corners of the tee iron are very convenient for 
holding the wires leading to the switch contacts. 

Messrs. Siemens & Co., of Charlton, make very neat 
resistances by enclosing wire spirals in iron tubes and 
filling in with fine sand. This makes a solid job, and it is 
found that whilst the sand is a good insulator, it is at the 
same time a sufficiently good conductor of heat to give ample 
radiating surface. 

The General Electric Company of America use what are 


co 


SNS fg | SENN | 


— - 
(Sam 


the wire will become worn down in time, but 

wal. la remedied by turning the slate z 

wand. No. 15 to 18 W. G. 18 generally Plan. P, pot or porcelain support; T, tee iron; 1, insulator. 

Wound on four turns psx inch, No. 19 to 22 Fig. 3.—Resistance FRamME MaDE OF TEE IRON, sHowiNG 


at five turns per inch, and smaller 
wire at six turns per inch. When two wires 


The ordinary resistance constructed with wire coils is 
uil fixed with the spirals in a vertical position in order 
o do away as much as possible with the sag of the wire. 

tom the point of view of vii m cool, however, the hori- 
zontal position is the best, use tbe numerous con- 
Wit currentg can then have fuller play. 


METHOD OF ARRANGING THE COILS AND SUPPORTS. 


called “packed card” resistances, A definite length of 
German silver ribbon is wound on to a tube of asbestos 
formed on a steel mandrel, and when the mandrel is 
withdrawn the tube is flattened and creased in a press. In 
building up a large rheostat, a number of these unit cards 
are side by side separated by asbestos sheet, and the 
whole is then clamped between suitable end plates. To 
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increase the radiating capacity and give strength, iron 
plates are inserted at intervals between the cards and project 
beyond the general surface of the section. The use of 
cards built np in this way allows of a very large resistance 
capacity being placed in a small d pai whilst the creases 
effectively hold the unit cards from displacement. 

For tramway motors this firm have usd a * rheostat 
cable" consisting 
of 42 No. 20 B and 
S steel wires. The 
cable is fixed under 
the car where the 
air can get at it 
easily, and although 
it is not able to 
dissipate its heat so 
readily it is much 
preferable to noisy 
loose wire spirals, 
As a matter of fact, 
owing to the almost 
universal adoption 
of the “series 
parallel " instead of 
purely “rheostatic” 
control of motors 
the use of resist- 
ances in traction 
work is now con- 
fined within ve 
narrow limits. Sac 
resistances as there 
are, including the 
shunt for weaken- 
ing the fields, are 
generally made up 
of E Se nene 

uilt o 
thet iron ribbon 
sandwiched with 
strips of asbeatos 
and closely packed 
in an iron frame. 
This frame being 
sometimes set in 
firebrick. 

The neatest form of mall resistance is that in which the wire 
is embedded in an enamel or other material and backed by a 
ribbed cast-iron plate to radiate the heat. Such resistances 
were first introduced for electric cooking appliances, and the 
difficulty was to get an enamel which would not, be liable to 


Fia. 4. 


crack. This bas now been surmounted for the smaller 
wires at any rate, and field shunt regulators made in this way 
and fitted with multiple contact switches are coming into 
extensive use, 

One form, shown in fig. 4, is known as the Carpenter enamel 
rheostat, and is being manufactured by the Ward Leonard 
Company, of America. In it a special enamel attaches the 
wire to, but also insulates it from a cast-iron radiating plate, 
the whole being fased into one integral mass. It has been 


Harareaves-Brap ErmcrRoL1TIO Proorss.—A CowPLETE CELL. 


found that a wire heated in this way will, with the same rie 
of temperature, carry a much heavier current than when 


to the air. 


It follows, therefore, that for a 


For large cur 
rents a thin corru- 
gatel metal ribbon 
is attached edge- 
wise to the radia- 
ting plate by means 
of the enamel, T 
same company 
supply a rheostat 
in which the resist- 
anoe is embedded 
in a mass of insi- 
lating material with 


or 
wool, would pro- 
bably be found we- 
ful materials for 
this 


being first 
wound on to a 
slate slab, is covered 
with cement and 
then completely 
encased in a cast-iron‘ribbed cover. The wire and cement is 
thus sealed quite away from accidental or mischievous inter- 
ference. MN 
These very compact metallic resistances have undoubted! 
future before them, as they are fireproof, non-oxidi 
cannot be attacked by chemicals, and are unaffected 
vibration. It would not be surprising, therefore, to find the 
Fire Insurance Companies insisting on their use wherever 
possible. | 7 | | 


a 
le, 
by 


ERRATA.— Page 71, line 41, should read “ watts per yard 
is inversely proportional.” | | 
Page 72, line 12, should read “supplied with damp proof 
coating." AA ! 
Page 108, line 16, should read make it non-inflammable." 
The various makers’ tables should be used with discrimina- 
tion, but they are very useful as a rough guide ; indeed, in 
most cases they are the only information available. 


HARGREAVES-BIRD ELECTROLYTIC 
PROCESS. 


Ir has been said in there columns more than once that the 
essential test of an electrolytic process is, how does the cost 
of production compare with chemical and other systems? 
We have especially in mind at the moment the manufacture 
of alkali and chlorine, and in this direction electrolytic 
methods are full of promise. Most of the electrical methods 
in use in this country have ben referred to by us, but the 
Hargreaves-Bird process differs so materially from others 
that we should like to speak of it in more detail. 
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We have, through the courtesy of the General Electrolytic 
Parent Company, had an opportunity of witnessing the 
Hargreaves-Bird system in operation, and it cannot be 
doubted that it some interesting and original 
features, The cell an illustration of which is given, 
measures 10 feet by 5 feet, and is practically composed of.two 
side walls placed at | 
a very little dis- 
tance * ap The 
«ide are com- 
posed of the dia- 

and ca- 

thodes consisting of 
wire gauze. 

In the narrow space 
between the walls is 
the salt solu- 

tion into which the 
anodes dip. The 
anodes consist of 
irregular blocks of 
carbon built up on 
a leaden rod. The 
wire ganze, which 
we have said forms 
the cathode, is 
in close jux- 


taposition to the 
diaphragm, and the 
combination is 
i water- 
41 en a cur- ä 
rent, however, passes :- 8 
bimen the erben. — 
anode and the wire 
p cathode, the 
iaphragm becomes 
porous, and while chlorine. gas is evolved from the anode, a 
soda solution appears on the outside of the partition. As 
the soda forms it} is washed down by steam, which is 
injected into the cell, or if a mixture of steam and carbonic 
acid gas is injected, ‘carbonated soda is obtained. On 
the occasion of our visit carbonated soda was running 
from the cell in a i 
steady stream. The 
carbonic acid was 
obtained from the 
products of combus- 
tion of a gas engine, 
which was driving 
the electric generat- 
plant. The 
chlorine gas is ex- 
tracted from the cell 
by means of an ex- 
tractor, and after 
passing through a 
separating chamber, 
a ae 
inary bleachin 
chamber, The dis 
phragm, two views 
of which are given, 
one in the cell, and 
the other ont, is 
composed of silicate 
of asbestos, and the 
process. of making 
one 18 exceedingly 
simple, The follow- 
lng extracts from 
Prof, Ramsay’s 
report on the 
ves - Dird 
system are interesting :— 
powder are prcduced by 


As both * ash and bleachin re i 
cess, i 3 to consider these products together. 
ws that no waste of chicrine occurs in the 
of the bleaching pue one ton of the produets 
I 795 lbs. of carbonate and 1,445 lbs. of bleach. 
am informed on the best authority that “in quantities, 


i 


: E MA A ap 


View or DIAPARAGM REMOVED FROM CELL. 


View or CELL SHOWING DIAPHRAGM IN POSITION. 


the total cost for an electric horse-power-hour, including salaries and 
maintenance, should not exceed 0 25d., supposing, say, 1,000 horse- 
power or more working, say, 130—150 hours per week.” From 
measurements made by myself at Farnworth of the electric horse- 
power required to produce a known quantity of coda (taking the 
voltage measured at the dynamo, and not at the electrolytic cell), the 
cost of the mixed products, soda and bleach, comes to £1 4s. 10d. 
per ton. This figure, of course, refers to the oc st of the current alone. 

The selling price of 
the same quanti ies of 
soda ash and bleach, 
at £4 108. and £5 a 
ton respectively, is 
£4 168. 6d. The margin 
is £3 11s. 8d. 

But the soda ash 
made by this process 
would have to com- 
pete, not with ash at 
£4 103. a ton, but with 
soda ash made by the 
ammonia-soda process, 
the cost of manufactur- 
ing which probably 
does not exceed £2 108. 
& ton. Tce margin, 
in tbat case, would be 
£2 193. 2d. a ton. 

2. The only part of 
the plant which will 
require renewal, apart 
from ordinary wear 
and tear, is the porous 
partitions. These are 
constructed of a sili- 
cate composition, on a 
basis of asbestos fibre. 
I have seen one made, 
Rete a Sy and have satisfied my- 
* 2 | self that the operation 

| is a very simple one, 
and requires no great 
expenditure of time, 
labour, or money. I 
am informed that it 
is found advisable to 
renew these partitions about once a month. The operation of re- 
placing an old partition with a new one is also one which demands 
little time or trouble. 


Inasmuch as each cell forms a unit, any breakdown which might 
occur would be confined to cne single cell. And as it is proposed to 
use about 250 cells, the stoppage of a single one would lead to no 
great loss of output. Of course, other cells would be kept in reserve. 

3. The cell at pre- 
rent in operation is 
similar to other cells 
which it is proposed 
to erect, both in size 
and in construction. 
Tae works would 
largely consist of a 
number of cells, the 
same in every respect 
as the one now in use. 
The output of this cell 
I find to be 233 lbs. 
of soda ssh a day, or 
3795 tons a year of 
365 days. It is in- 
tende d, Iam informed, 
to erect 250 cells, of 
which the output 
would be 9,488 tons 
a year of soda ash (if 
all the soda were sold 
in that form, of course 
én equivalent amount 
of caustic might be 
made), and 17,250 tons 
of bleach, assuming all 
the chlorine to be used 
without waste; if the 
usual loss of 5 per 
cent. is deducted, the 
yield would be 16,400 
tons. At tbe present 
prices of bleach and 
soda ash, the sale of 
these products would 
bring in £124,700, and 
the cost of the current 
required for their manufacture would be £33,000, leaving a margio 
of £91,700 to cover the cost of the other processes of manufacture 
and to divide as profits. 

My experience is not sufficient to enable me to state the cost of the 
other processes necessary, but I think that I should leave a o 
m if I were to assume that half the margio, or £46,000, would 
amply sufficient. ; * 

4. The size of each cell is Cetermined by the sine of the porous 


i 


190 


THE ELEOTBICAL REVIEW. 


[Vol 43. Mo, 1,080, Avaver 5, 1898, 


partitions ; those which I saw had the dimensions of 10 feet by 5 feet, 
the two which formed two sides of the cell ex on their outer 
surfaces, from which the carbonate of soda was dripping, 100 square 
feet. Each cell, inclusive of projecting bolts, &., is 3 feet wide and 
12 feet long, and covers an area of 36 square feet, and including 
gaugways, each cell will stand in an area of 135 square feet. The 
250 cells will, therefore, cover 34,000 square feet, or, allowing some 
extra space, say, 4,000 square yards. Apio of ground, 60 by 70 
yards would, therefore, contain the cells with ease. 
A very important fact in connection with this process is that there 
no waste products. The Leblanc process produces enormous heaps 
of soda waste, which create such a nuisance tothe manufacturer and 
often to the neighbourhood; the ammonia-soda process bas to con- 
tend 3 of chloride of calcium liquors and lime 
residues, which must be of; but in the 
pon the brine yields soda 
leaching powder; the unused brine ge An returned into the mine 
to become again saturated with salt. 
enormous advantage. 
The soda produced is of high purity. The sample which I 
examined from that which I ssw produced contained only 1:09 per 
cent. of salt. The complete analysis is as follows: 


Carbonate of soda ... m .. 9769 per cent. 

Sodium chloride ... ivi .. 102 " 

Bulphate of soda ... T . 077 10 

Salphite of soda  ... Ta .. 052 " 
100 00 


The presence of the sulphite and sulphate of soda is accounted for 
fpa: fact that the carbonation of the caustic was brought about by 
escaping gases of a gas engine. The solution, as it ran out of the 
cell, was sufficiently strong to cryetalise, ip aer soda crystals on 
cooling ; soda crystals might be obtained, therefore, direct fróm the 
cell, and the residua] mother liquor might bs evaporated for soda ash. 
The ash was absolutely white, even before ignition. MA. 
Ia conclusion, my opinion is that this process is one of thé most 
beautiful I bave ever seen, and I think tbat the figures which I bave 
given show that it is destined to prove a great commercial success. 


CCC. ð³W.¹. IN YD TERNI e 


M. WITZ ON TBE DIESEL MOTOR. 


En 


necessary to use a pressure w 
high in practice. M. Diesel therefore abandoned the double com- 


pression to 250 atmospheros 


and the employment of solid fuel pulverised, in reality the engine 
det to work in summer, 1897, only 35 atmospheres of com- 


pression and used petroleum in one cylinder in place of the three 
cylinders contemplated in the compound ideal engine. The theoretic 
cycle is cut short at each end of the diagram, and the cycle is as 
follows: (1) Indraft of air during the descent of the 3 
(2) compression of this air on the up stroke; (3) introduction óf 
combu:tible gradually, and expansion along the double curve first 
isothermally and then, after cut-off, adiabatically; (4) exhaust. 
There is a small air compressing pump which delivers to a 
reservoir, distribution is effected by valves actuated 
valves are in no sense „ but are 
high pressures employed of 35 atmospheres, M. Diesel having 
however renounced ideas as to 250 atmospheres. Injection of 
combustible is regulated as to its duration of injection by means of a 
centrifugal governor. Though Diesel has not been able to realise his 
expectations, his motor may be considered worthy of attention. 
The substitution of a ical cycle of maximum efficiency for the 
Carnot cycle has vanished, and the actual motor is less original than 
the idea which gave it birth, but the cycle realised is praese 
5 to constitute & distinct event in the history of the 
usiry, The existing motor, as made, has a power of 
E „ & cylinder of 0260 in diameter and 07410 
stroke, It about 160 revolutions per minute and con- 
sumes 238 grammes of oil per HP.-hour effective (? brake) 
at fall power, and 278 mes at half power, a remarkable 


result rey ak bio with the Priestman 8 H.P. engine at the 


Plymouth which consumed 385 grammes; the Niel motor 


cams. The | 
carefully made for the 


ed to have only used 250 grammes. Thus the Diesel 
is allowed by M. Witz to bs the 5 The calorific 
orse-power- hour 


NUMBER OF TELEPHONES IN USE: 


Tan total number of telephones in use in various countries as 
tabulated 


recorded in several publications, may be as follow: 
| Electrical 8tate De- | 
Country. P nba. J Beane | ieee 1882, 
| 1898. 1898. 

Angola, Provinoe of | 200 WE 3 
Austria -— 20,000 18, 950 8,032 . .. 
Australia, South 14.00 . oes is e 
Australis, Western 14,00 8 ute . 
Ba varia si 15.000 . XML m 
Belgium. à 11, C00 9,400 9,363 2,156 
British India 2,0C0 pem | is (cai 
Bal; vis ` 800 243 " ‘ T 
Cape of Good Hope 600 | .. .. T. ae 
Cochin China 20) | .. ut eee? sine m 
Cuba " 2.500 eee; vi o 
Denmark 15,000 Wan ho t 1370 ! 
England 116,000 RE. wes 15,114 " 
Fi d 6,000 ext. us . N wd 
France n 35,000 91,681 7,175 4,570 
Germany ... 140,000 131,57 ems 2 322 
Greece 900 * ee LE KJ [117 eee eee eee eee „oe 
T ein Bis , 5 pr 2,493 1.100 

ungary eot ee f) ? eee coe oo eee 
Ireland eee [II ,000 eee ove ° eve eco TIT 
Italy i A 14,000 11,815 8,346 2,902 
Ja EID 18 oe 956 ove eee ove 90 
Luxembourg " ,00 1, "n Fu 
New South Wales... 8,000 WE Wadi : sae ae 

ew Zealand ve 7,000 a vus WES NL UD nd reis 
Norw»y 21,000 "m $e. iii S 
Portugal . 60o e 2,000 ee eee eee oe 850 
Roumania 90 ee 400 337 . eee [I1] LALJ 
Russia E 18,000 ' 16,050 5,980 900 
Bootland .. T 85000 ; .. .. RT xis. oed 
Benegal * | 100 | eee 9 ee eee eee eon 
Spain si 12,000 10,810 ii | 594 
Sweden * 63,009 ' 42,54 6,705 | 1,000 
Switserland .. 90,000 23,446 | ; 1,200 

mania TT) e 1,000 | un N es oe | e»? vos 

Tunis eee [1] 300 | ee ooo oe ee ee eo 
Tarke eee 9 oe eo e | eee ^ | se eee 
Un States eee 700,000 ee l eee ee oe oe 
Victoria... 6600 | .. mb |: es 
Wurtemberg [] 7,000 eo 0 [Ir oe 


In considering these figures it should be borne in mind that they 

have been obtained from sources and were gab by 

roar onl ear ee aoa peris pei Farabiy 
y asa correct, and sho consid. 

less tbau the actual gamber in use. i ! = | 

It should also be remembered that few foreign telephone exchanges 
have been modernised and brought up to date; that conversational 
traffic is so light and its value as a time and étxvel saver so little 
undgretood, that long-distance equipments are not considered an 
essential 8 the office furniture, as they are with progressive 
American ess houses, and tbat the foreign subscriber receives 
less: service, both in quantity and in quality, for his rental than the 
same relative amount brings in this country. 

As far as it goes, the character of foreign telephone service is as 
good as grounded iron circuits and obsolete methods will permit ; 
but it a provokingly slow to visitors from American cities. 
Even in in, where there are said to be 30,000 telephones in use, 
the average number of calls per subscriber is only a fraction over 
seven—that is, two or three in the forenoon and three or four in the 
average number of calls per sub- 
15,000 telephones here. in 
Ban Francisco, where there are over 10,000 telephones in service, the 
average number of calls per subscriber is nearly 20, though the 
population numbers but 400,000. No city in the world can show 
such remarkable growth in the character and output of a apioa 
service, and in the rapidity with whioh its citizens have been afforded 
every possible facility for using the telephone as Ban 
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* Electrical Engineering, Chicago. 
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FRENCH TECHNICAL EDUCATION. 


A ont on technical education in France by Mr. Charles Copland 
Peny has been issued in the form of a blue book by the Science and 
an Department. — . | 

Tbe report is divided into three sections dealiog respectively with 
recent legislation on French primary technical ed , schools 
visited, primary and secondary, and a sommary in which Mr. Perry 
draws conclusions. 

The State Organisation of Primary Technical Instruction in France 
owes ita inception to a discussion in the Chamber of Deputies in 
January, 1878. The resalte of French industry, as displayed in the 
Exhibition of that year, were felt to be unsatisfactory, and it was 
thought desirable to devise some means of arresting the decline of 
technical ekill, which was due to the unsatisfactory conditions at- 
tezding ordinary apprenticeship in workshops, whereby the trade of 
the country was becoming seriously affected. A proposal to create a 
complete system of instruction which would comprise a 
school in each department under the supervision of the Conseil 
Gc. cra], the equivalent of the County Oouncil, was lost, as it involved 
the idea of assigning a special and independent position to technical 
education, and was thus unpopular. A counter proposal to graft 
new technical schools on existing elementary schools was ac- 
cepted, ard resulted in the law of May 11th, 1880, the effect 
d which in the main was to create a new order of schools 
uder the name of Ecoles Manuelles d'Apprentissage. The 
iles was to provide general technical instruction and not an 
apprenticeship to any definite trade. The law assimilated to these 
new tchools the existing primary schools which already comprised 
courses or classes for technical instruction. It threw the expense of 
both these schools upon the commune or department as “ primary 
schools,” and it them under the dual control of the Ministers 
cf Public Instruction and of Agricalture and Commerce. An adminis- 
trative order of 1881, however, made the law a dead letter o to 
a blunder in its wording, and from 1880 to 1888 no school could be 
founded; a fact admitted in the French Senate during the Budget 
discussion of 1887, previous to which, however, in 1886, a commission 
vas appointed to consider the best way of giving effect to the law of 
1880. The commission effected a compromise which took shape in 
the decree of 1888 which forms the basis of the existing agreement 
between the two Ministries. 

The report goes on to say that the schools thus established have not 
been a success except where local effort has been particularly directed 
to make them so. Usually the tendency of the schools has been 
towards a general education of an indefinite character. The schools, 
in fact, as a rule only sucoeed in turning out déclasse youths who 

te croient des savants”; become useless members of society, and 
resemble, in fact, the product of the English Board Schools—hopeless 
as ladies, useless as servants. But there have been founded also three 
xhools of a somewhat different type at Viergon, Voiron, and 
Armentie res. These were opened in 1886 and 1887. They are simply 
schools comprising an infant and primá»y elementary side, and at 
each stage technical instruction, which, commencing at the earliest 
ige when of little importance, continues to the esd of the course, 
when it becomes of the first moment. The apprentice passes from 
these echools either into a workshop or to a technical school in the 
proper ente. These schools really prepare for artisan and industrial 
lile, leading the youth right up to the factory where they ought 
certainly to land him with a good deal cf handicraftiness capable of 
quickly developing into skilled men. Real shopwork in these schools 
begins at 13 or 13 years of age. The first year it occupies three hours 
a day; in the second year, four; and ia the third year, five houis. 

Taere is no specialisation during the first year, the time being 
tally divided between the joiners’ and the fitters’ chop. Selection 
is then made, and the boy works at special work, it may be on 
nn wood, or textiles, but whatever the work it bears a close relation 
he local industries. These three schools represent the official French 

a of the problem of technical or rather craft schools. 

a 1892 the Minister cf Commerce acted alone in the founding of 

V ne class of schools, the Ecole Pratique de Commerce on d'Ind 
ed ben fo mary technical education undertaken by tbe State 
the as to salaries by the State, but plant is paid for by 
tains it under a minimum five years’ 


is k. 
die CHA WA E canted to-day is better workmen at one end 
it aq ale and at the other better managers. On the whole, ps 
8 the latter we are short. The tendency in England is not to 
bead ot large technical Snow ledge or scientific 15 A ts at the 
concerns, men are 60 German 
ithe advantage of German trade. —— oP m : 
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SMOKE PREVENTION. 


Mike the Welsh coal strike London chimneys are smoking, wh 
Iisa tine bee of " Welsh ” has been relied on to prevent the evil. 
ttle hard on the steam producers that they should be heavily 


ythe - 
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fined by magistrates because of unavoidable smoke. We say unavoid- 
able because in many instances there are water-tube boilers, and these 


must smoke with bituminous coal, as now compulsorily used, until 
such time as they can be altered by the introduction of brickwork in 
such a manner ae to cure or much mitigate the evil. The Engineer 
sympethises with the steam user, claiming that smoke prevention has 
been attempted for 50 years unsuccessfully. At the same time, while 
we agree with our contemporary in not la too much stress on the 
standard text-book information as to air admission and other mears of 
smoke prevention which are 200 often useless, or, at moet, mitigations 
of the evil, we cannot agree that everything has been done that is 
possible. Nor can we agree that locomotive type boilers need be 
such smokers as they are. Nor even, indeed, water-tube boilers if 
properly arranged. electric companies have relied on Welsh 
because their water-tube boilers are such smokers, and even the 
so-called remedy of more boiler room is at best often a fool's remedy 
for smoke, and may even be provocative of the evil it aims to cure. 
Stated in brief, bituminous fuel gives off smoke for two reasons. 
One is that arrangements are wanting for the proper admixture of 
air with the fuel gases. This is the case with the ordinary vertical 
boiler, the locomotive boiler, and the ordinarily arranged water- 
tube boiler. It is not the case with the Lancashire boiler nor with 
the locomotive boiler as employed on railway duty, as to which sub- 
ject more anon. F 
The second reason is, tbat tho gases are not allowed to attain 
or retain & sufficient tem to effect their own complete com- 
bastion. Both the foregoing reasons are frequently found to exist 
together when smoke cannot fail to be produced in dense volumes. 
Olearly, if these are the reasons for smoke existing, the opposite oon“ 
ditions will effect smoke prevention. First, as to the question of 
furnace arrangement. The locomotive type boiler'is a very bad 
smoker; the locomotive proper is very fairly a non-smoker. The 
difference as regards structural arrangements is, that the latter has a 
brick arch projecting from the lower part of the tube plate well 
forward towards the fire door. This compels the products of 
combustion to travel to a point where they meet air coming in 


at the door scoop, and the mixed gases and air then freely burn in 
the upper half of the fire-box and enter the tubes fully 
burned and hot; whereas, without the arch, the gases produced from 


the fael pass unharmed direct to the tubes, and farther combustion 
is hopeless. In the vertical boiler the same happens, and may be 
prevented by the use of a projecting diaphragm to compel all the 

roducts of combustion to intermiagle near the door ia presence cf 

reshly admitted air. In the water-tube boiler there is direct passing 
cf gin from the fuel bed to the water-tabes, a wrong arrangement, 
to be prevented by au arch over the furnace to compel the gases to 
stream over the whole length of the fire, together with the door- 
admitted air. All this is structurally carried ont in Lancashire, 
Cornish, or Scotch marine.boiler furnaces, the final combustion 
taking place at the bridge. Why, then, are this last class of boilers, 
though better than the former, still smokers, often to a serious 
extent, even with the best and most careful firing. For an 
explanation we must look to our second reason-lack of 
sufficient temperature. In a. furnace, more or less bounded 
by water-cooled plates, heat is abstracted from the fire and flames so 
rapidly that, with bitaminous fuel, smoke ia inevitable. Tae vertical, 
the locomotive, and the Lanoashire boiler have their fires quite sur- 
rounded by water-cooled surfaces; the wafer-tube boiler has one 
surface only, that above the fire. In the locomotive the brick arch 
eliminates one such surface as well as improves the structural 
arrangements, and we see at once the double benefit. The le:son we 
have endeavoured more than once to inculcate from this g 
and from observation and experience of many thousand boilers, is that 
a covering or shielding of heat-absorbing surface by means of brick- 


work will result in perfect combustion. Experiment only can fix the 
ratio of brick surface to be ipo pte . | 
We have rings of brick in the furnace crown, cellulae 


suggested 
work or its equivalent, and we are of opinion that a genuine 
peru to solve the smoke difficulty in this direction would be suc- 
cessful. We do not believe that any serious attempt ever bas been 
made on these lines, unlese by the Vicar’s mechanical stoker people, 
who have, we believe, used long brick arches to compel the correct 
movement of gases in water-tube boilers, and we have once seen a 
fire-box, wholly of drebrick, applied to a tubular boiler with most 
successful result. To make smoke from bitaminous coal implies that 
the hydrogenous matters are being distilled cff, and imperfectly 
burned, and the more usual cause of incomplete combustion in 


perhaps insufficient tem 

In that excellent book by W. S. Hutton on steam boilere, we find 
the subject intelligently d and would refer to this as a text- 
book w is other that mere platitude. Nor is it out of place to 
refer to the many illustrations in this same volume of actual types of 
boiler in order to note to what a very limited extent the principles 


we have advocated have been considered. The one idea of a boiler 


designer appears to force nascent against the coldest surfaces 
Available. Baller design entirely — the physics of combustion. 
-This is not as it should be, wW 


hile we may with the 
Engineer in commiserating the steam users so suddenly deprived of 
their costly Welsh coal, that refuge of the engineer who has given ap 
smoke prevention as beyond the power of man to attain, we woul 
still hammer away at our old note prd quy is brought before us 
that what we advise has been properly and proved a failure. 


Paris Exhibition of 1900.—Applications for space 
should be sent to tbe secretary of the yal Commission, St. 
Btephen’s House, Westminster, not later than August 20th, 1598. 
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PROTECTION OF RAILWAY TRAFFIC. 

No doubt many of our readers have not forgotten the sad 
railway catastrophe of Péige de Roussillon—a train full of 
passengers, stopped at a wayside station, was run into by a 
following train with serious consequences. With a most 
laudable desire to obviate such accidents in the future, two 
French engineers MM. Chauvin and Baulan, propose to 
provide the railway routes with a form of signal to be acces- 
sible from any telegraph Do. To this end they propose to 
run one or two wires on the existing line of poles in rections, 
practically those of the block section, or euch as might form 
& block section, where the line is not worked under the 
block system. A metallic circuit is to be preferred, but a 
single wire, with an earth “ return,” will meet the purpose. 

At each telegraph post these wires are to be brought down 
the pole to an easily accessible position. At the adjoining 
signal stations, to which these wires extend, instrumenta of 
such a character as may b» selected for the purpose, as, for 
instance, loud-toned bells, or instruments ca ble of affording 
a distinctly visible signal, are connected. All trains are then 
to carry a battery and a means of connecting it in circuit 
with the wires led down the telegraph poles. 'The insertion 
of the battery will raise the alarm or give a signal, by which 
it will be understood that & trein has been stopped within 
the section covered by the length of the circuit established. 

Thus, an engine breaks down; a train is derailed, or 
stopped by signal; the guard at once extends his battery wires 
to the nearest telegraph pole, places the battery in circuit, and 
80 conveys a danger signal to the station in the rear, in 
advance, or to both. 

It is also pointed out that this system may be extended to 
control the signals which govern the movement of the trains, 
and may also operate bells or other signals arranged along 
the route. 

The system is one which we fear will meet with but 
little appreciation in England. The operation of the block, 
as employed on British railways, ought to insure the safety 
of a train which, from any cause, becomes for the time hors 
de combat; but should it in this fail, as we quite readily 
admit has more than once proved the case, we greatly ques- 
tion the possible success of such a sp2ciality as proposed. 
Ita only advantage over the ordinary electric block system is 
the operation of bells, or other apparatus along the line of 
railway, so that an approaching train would receive a warn- 
ing that a train had been brought to a stand in advance of 
it. Against this has to be ‘placed the hea in every 
train, engine, or guard’s van of a suitable battery ; the many 
connections at the telegraph posts—all, more or lese, sources 
of failure ; and the time occupied in coming in and again 
going out of circuit. | 

The system bears a somewhat distant resemblance to one 
which was in use in the early days of block signalling, only 
with it there was no need for the battery on the train. The 
block wires were led down the poleg— not at every pole, but 
at every third or fifth pole—that applicable to the up road 
on the up side of the pole, that applicable to the down road 
en the down side of the pole They were thus within easy 
reach of anyone standing at the foot of the pole. The 
ordinary signalling of the trains was carried on through 
these wires. The needle, or indicator of the instrument, held 
over to the right indicated “line clear,” to the left “line 
blocked.” The rupture of the wire at the telegraph pole 
broke the circuit down and prevented it from being worked. 
This was considered tantamount to a stoppage on the line, 
and any following trains were stopped and sent forward 
under extreme caution. 

In this case, the guard of a disabled train had merely to 
ran to the nearest telegraph post at which the wire KE 
to the road on which he was travelling was brought down to 
within his reach and cut the connection (or, if the two lines 
were fouled, to cut both wires). The indicator by which his 
train was being signalled would thereat fall to zero, and the 
signalman would understand that the train had broken down, 
or something serious had arisen. "The fact that this mode of 
signalling an interruption of the traffic was very soon aban- 
doned, and that it has not since found favour may be regarded 
as an indication of its unsuitability. Very little reflection 
will be n to show its weakness. It was troublesome 
to maintain, liable to derangement from workmen, and, what 


is far more serious, liable to be tampered with by irresponsible 
and mischievous people under the cover of night, 

Automatic signalling appears to be most severely left alone 
by English railway management, although it is so large 
and successfully employed in America. baavin 
Baulan’s proposal is well in ite way, but we think better may 
be done. Block signalling ought to be so arranged and con- 
ducted, that the presence of a vehicle on the rails of a 
section of line should of itself prevent, so far as: the act of 
signalling is affected, the possibility of the admistion of 
another train. 


CORRESPONDENCE. 


Accumulators for Lighting and Traction. 


The paper of Mr. Rider's, which you print in your issne 
of the 22nd ult., is interesting as the opinion of a user; 
whether the manufacturers are quite prepared to agree with 
all the points named is doubtful. 

Mr. Rider informs us that accumulators have earned for 
themselves a bad name in accumulator propelled cars owing 
(1) to the large cost of handling, (2) the removing and 
replacing of the discharged cells, (3) the rapid deterioration 
consequent upon the shaking, (4) and the rapid deteriora- 
tion consequent npon the heavy electrical strains when 
starting the cars. 

It is the opinion of many that items 1 and 2 are tos 
great extent due to the crude and unmechanical design and 
manufacture of the early accumulator cars. The many 
advantages which “the suspended tray” method would give 
over the antiquated way of pushing the batteries under the 
seats with a crowbar is obvious. It is also possible to charge 
ee without detaching same from the car. 

i 
line would not detrimentally affect a suitable type of cell 
(a cell with a Planté or similar type of positive). This is 
amply proved by the immense mileage oov by train 
lighting cells before they begome worn out. 

Referring to item 4, at least two existing types of 
batteries would be quite capable of giving, without injury, 
the ordinary starting current. ö | 

It ought to be pointed out in the case of accumulator 

that the power house would have an ideal load, and 


cars, : 
that although tbe number of units used per mile might be 
greater, the cost per unit would be considerably less, if 


anything like care was taken in the running of the station. 
nthe paper before mentioned, the use of accumulators is 
eris gg but the “misuse” is intentionally or uninten- 
tionally left out. This“ misuse," as against “fair usuage," 
accounts for most of the prejudices which may still exist 
against accumulators. In most cases where accumulators are 
put in, the chief engineer knows very little practically about 
celle, and the assistants usually know lees. It seems quite 
inconceivable that an engineer who would never dream of 
putting the mechanical portion of his plant in the hands of 
an inexperie man, has no scruple about entrusting a 
battery costing from one to three thousand pounds, in the 
hands of an individual who usually does not know the 
difference between the various sorts of cell, and has no prac- 
tical knowledge of how to use and treat them. Under these 
circumstances, the man in charge often gets good results if 
he is willing to learn, but if he is not willing to learn or 
thinks he cannot be taught, bad results are obtained, but in 
either case generally at the expense of the battery. Most of 
the dissatisfaction experienced by some battery users is due 
to the reasons before mentioned, and investigation reveals 
treatments as varied as original. To mention a few may be 
of interest. . 

The positive battery of a small central station battery had 
a charge of 30,000 unite, and a discharge of 6,000, the 
negative battery had a charge of 80,000, and a discharge of 
23,000, both batteries being of the same size, type and age. 

Another station battery left to take care of itself and the 
night load was found to have been discharged to 1°5 volts 
per cell for five morni The engineer in charge of the 
6 a.m. to 2 p.m. shift, instead of reporting to his obief the 
inability of the battery to take the enlarged night load, 
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regard to item 8, the shaking upon a properly laid 
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endeavours to pat the battery right by charging at an 
. ed rate. ' r 


Another battery was, by carelessness, shorted so badly 
ihat the connections from cell to cell were melted. 

Many of the bad effects caused by systematic over. 
dicharging might be obviated by the use of an automatic 
gwiteh to break the circuit immediately the battery is dis- 
charged below its normal voltage. For instance, a 200-volt 
battery to have a circuit breaker to break at 198 volts. The 
great objection to this being that it might be easily tampered 
with. 


To get the best resulta, care needs to be taken with the 
batteries equally as with the steam plant, and in the opinion 


d the writer, many of the failures of batteries in the past 


have been due to the culpable, nay, almost criminal negli- 
gece of the engineers under whose superintendence they 
rere. 


H. Davenport. 


The Ideas of Mr. Kershaw on Ozone. | 


Mr, Kemhaw 's diatribe against ozone reminds me of the 
time when chemists were sneering at what they called the 
sbeurd dreams of the electro-ehemiasts, | 

It is now the turn of ozone. to be attacked. | 

The data given by Mr. Kershaw on the output of the Otto 
ux Yarnold ozonisers are questionable. Tha yield of 175 
ud 155 grammes of ozone per H.P.-hour, of which he 
speaks, is merely dne to the defective and inaccurate 
methods adopted for the determination of ozone. 

This statement on the 175 grammes of oxone per H. P. 
hur, produced by the Yarnold ozoniser, is comparable only 
to the one made two years ago in the prospectus of the 
Commercial Ozone Syndicate, that “over 25,000 cubic feet of 
opo, equal to 1,520,000 grammes, or 8,862 Ibs. of ozone 
could be przduced by the Yarnold apparatus 
à 10d. per hour (more than 14 tons of ozone for about half- 
wcrown—98 Ibs. of ozone for a penn NE 

Mr, Kershaw has never made a decerminstión of ozone, 
or ele he would have known that the results obtained 

greatly on the method rig eii the exact measure- 
s air passing through t 


mg of the 
facing flat give only 94 grammes per H.P.-hour, 


oe and calculations made by Mr. Ker- 


Who has ever thought of “supplanting chlorine by ozone,” 
* € comparing the bleaching effecta of ozone with those of 
i-i Mr, Kershaw | | 
i reler Mr. Kershaw to page 64 of m hlet on 
Oone, its Production, its Applications,” published in 
1898, and lo my paper on the “ Commercial Applications of 
Ure" red before the Society of Chemical Industry in 
ku s I said that decolorisation by ozone alone is a 


The parification of water by ozone has the support of the 
latitut Pasteur, This can, [ believe, counterbalance Mr. 
kbar t verdict ! | | 

It is a pity his criticiams are nat based on facts, or on the 

of facts, but on the ideas he has formed on 
xig by reading articles in papers on ozonisers and their 


It is an unjust and unfounded allegation to say that “ 
y that “ we 
Wot end the field of usefulness by steady experimental 
di. Béven years ago there was not in the whole world a 
Bl ozoniner capable of producing 10 grammes of ozoné 
Pf HP hour, and still lees of working 10 hours without 


4 


breaking down; we have now some powerful - apparatus 
which can be used ia a continuous process for the production 
of ozone on a commercial scale. 

. We are far from having attained perfection; we have a 
great deal to do as regards to the cheap production and to 
the numerous applications of ozone to the different branches 
of industry, but Fahrig, Siemens, Schneller, Van der Sleen, 
Tindal, &c., we have all worked hard and peraeveringly, and 
we can honestly claim to have contributed to the renlisation 
of a great progress, which others who will follow will make 

ater 


The personal opinion of Mr. Kershaw on the * economic 
failure of ozone " is not worth takine notice of. . He has no 
knowledge or experience of the subject which may qualify 
him to pass judgment on ozone. | 

I am at a.loss to understand what he means by insinuat- 
ing that there is. at present a decided attempt being made 
to boom ozone by the methods of modern journalism " ; this 
is what I call trying to add insult to injury. 

I do not want, and I suppose the other ozone makers do 
not want any boom ; my business i8 to construct and supply 
ozonisers, and this surely is legitimate business, 0 
^ To give only one example of the usefulness of ozone, alone 
or in combination with chemical agents, I will say that I am 
quite prepared to show to the editora of the ELECTRICAL 
REVIEW an agreement signed with some manufacturers, who, 
in their London works, where I have erected an ozone 
installation, will treat 30 tons per week to start with, then 
100 and 200 tons per week of a material which they found 
to be so much improved by the action of ozone that they 
undertook to pay a royalty of 7s. 6d. ton. ; 

The moral of the article in which Mr. Kershaw has tried 
to disparage the merits of ozone is, that the more we are 
attacked, the more energetically we must work, and despite 
the gloomy prophecies of Mr. Kerhaw: we confidently rely 
on the greatest and most brilliant success of Ozone. 


E. Andreoli. 


Running Arc Lamps in Series. 


We note in your issue of the 22nd ult. that Messrs. 
Drake & Gorbam claim for themselves the honour of running 
five arc lamps of their enclosed type in series. 

We beg: to state that our enclosed lamps have been run- 
ning for over four months, five jn series, cff a tramway 
cirouit of 500 volts. We have found it a very simple 
problem, presenting no difficulty whatever. | 

We might mention that we see no difference, from an 
engineering point of view, in running either enclosed or open 
type arc lamps any number in series, which is simp'y carry- 
ing out a well-known every day practice. 


For the Davy Electrical Construction Company, Limited, 
W. J. Davy. 


The Coming B.A. Meeting.—Congress of Terrestrial 
ks Magnetism. 


I notice with pleasure that at the next meeting of the 
British Association at Bristol there is to be a Congress on 
Terrestrial Magnetism.” It is to be hoped that the suggestion 
made by “ Delta” (in his articles on the electrical solar theory) 
to test the magnetism of the earth at distances of five miles 
from the surface, will be discussed, and that some steps will 
be taken to permit the suggestion to be put to practical test. 


Zero. 


Are Lightiog. 


The letter of Messrs. Johnson & Phillips in your issue 
July 22nd, stating that they are the leaders in all that pertains 
to are lighting, was true only so long as they, under license 
from the patentees, made and sold the Brockic-Pell" aro 
lamp. This is evident by the way in which, whilst no 
longer able. to supply. the lamp, they still continue under 
their own name to advertise its merits, its large sales, and 
what it accomplished at Portsmouth and numerous other 
towns and places. os dram | 

It is idle for them to say “ Brockie-Pell” is a mere trade 
term; users of lamps and the electrical profession and trade 
know better. Messrs. Johnson & Phillips know well. that 
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the term * Brockie-Pell" is by no means a “generic” term, 
as they ray, but describes a lamp with various improvementa 
introduced and patented by Mr. Brockie, which combine 
greit simplicity in working parts, perfect steadiness in 
burning, and other important features which have been 
recognised by the leading authorities on aro lighting in this 
country as essentials. This fect Messrs. Johnson and 
Phillips for many years recognised by paying to the 
pitentees, Messrs. Bro-kie & Pell, a considerable royalty on 
the lamp3 they made; and they have also paid a royalty to 
this company on the lamps made until the termination of 
their license. They would hardly have done this for a 
“ generic " term. 

What, however, all buyers of arc lamp; should know is, 
that lamps of the “ Brockie-Pell” type can now only be 
obtained from this company, and that Messrs. Johnson and 
Phillips cannot any longer supply them. We further take 
this opportunity of advising our friends and all arc lamp 
bnyers, that certain lamps Messre. Johnson & Phillips are 
offering are the subject of pending legal proceedings on our 
n for infringement of our patents, all buyers and users 

eing liable to similar proceedings. , 

A further fact is obvious, viz, that if the Brockie-Pell" 
lamp enabled Messrs. Johnson & Phillips to become the 
leaders in all that pertains to arc lighting, they have ceased 
to be so any longer, and the honour and responsibility reverta 
to ourselves as the sole owners of the patents and makers of 
the lampe. | 
E Brockie-Pell Aro Lamp, Limited, 

W. SnRIN ron, Managing Director. 


. [The matter in dispute between our correspondents is rapidly 

ming a personal one, and the controversy has now 
reached a stage when it may be fitly olosed.—Enps. ELEC. 
Rev. | 


TRANSFORMER LITIGATION. 


Ir would seem that Mr. Martin Racker, who has achieved 
considerable peraonal success in the cycling and other indus- 
tries, is anxious to place a tax upon a large section of the 
rlectrical industry. In short, Mr. Racker and his friends, if 
our information is correct, have become assed of old 
transformer patents of Zipernowski and Deri, and after lying 
fallow for some 18 years, these patents are to be worked for 
all they are worth. It is conceivable that the position of 
alternating current systems might become a serious one, and 
though the menace may rot be followed up, a combination 
of municipalities and companies ought to be formed. We 
have a good deal of sympathy with inventors as a rule, but 
we have none for Mr. Rncker, and we sincerely hope that 
in his cndeavours to levy a tax upon the electrical industry, he 
will meet with no success. There appears to have been two 
patents granted in this country to Zipernowski and Deri for 
transformers in 1885, the numbers of which are 3,979 and 
5,201. The firet of these is dated March 16th and the 
second April 27th. It will be seen, therefore, that these 
patents have only a few months to run, and if the industry 
is to be muleted in royalties in respect of these, some 
expedition will be necessary, on the part of the owners; 
moreover, an extension of these patents is the least likely 
thing to happen, because the present owners are presumably 
not the original inventore, and-in the second place no 
attempt whatever has been made hitherto to develop the 
patents. Assuming that Mr. Rucker is threatening 
suppliers of electricity through the possession of the 
foregoing patents, there are two or three points we 
would commend to his. notice. These are by way of a 
preliminary skirmish, because if the attempts of Mr. Rucker 
to lay an embargo on transformer systems are serious, we 
aball have to return to the attack with heavier weapons. In 
¢he year 1885 a series of articles on the Zipernowski and Deri 
^yrtem of distribution was communicated to the ELECTRICAL 
REVIEW, and a reference to these will show that the system 
is embodied in the two patents to which we have alluded. 
The first of these (3,379) practically covers a parallel system 
of distribution, and also includes a method of regulation 
whereby the E M.F. of the generator is maintained constant. 
Mr. Rankin Kennedy, who was one of the earliest workers on 


the transformer question, suggested, in a letter to this 
journal, in 1883, that if transformers or secondary 

were connected in parallel order they then became beautifully 
gelf-regulating. same authority in his small work on 
* Transformera,” published in 1887, states :— 

“A current transformer has yet to bs invented, bnt 
fortunately for electrical distribution all induction coils, 
converters, secondary generators, transformers, or trans- 
formatore, by whatever name they are called are potential 
transformers, from the first one made by Faraday 50 years 
ago down to the latest aove sce they are all naturally 
applicable for working in parallel connection and for trans- 
forming bigh potentials to low potentials; but this fact lay 
ignored or unknown until 1883, when I published my dis- 
covery of it in the ELECTRICAL REVIEW.” 

In our igsue of September 9th, 1887, Mr. Kennedy make 
some further observations on early secondary generators, and 
remarks :— 

The invention which was wanting in all the schemes and 
systems to make them successful, was a method whereby each 
consumer in a system would obtain an independent supply 
without interfering with his neighbour's supply, and the 
discovery of self-regulation in parallel transformers, and 
ge them in parallel order, solved that problem. The - 

rat English patent for this parallel system is Zipernowski - 
and Deri's, 1885. It is exoeedingly difficult to perceive 
where or how any inventor or patent claimant can set up a 
broad controlling claim over these or any essentia : 
part of them. The transformer, or induction ooil, is a very 
old invention, the system of distribution for electric lighting 
dates back 80 years nearly, and has a 5 
times during the past ten years, an only suocemíul . 
Bystem, namely, the parallel system, was published by me 
in 1888, ö | 

The second patent (5,201) relates specifically to trans- 
formers, and states that the inventors make the oore of the 
induction coil of a ring of insulated iron wires in a similar 
manner to the iron armature of & Gramme ring. This ring 
is surrounded with copper wires in such a way that the . 
electric current flows ugh all the convolutions ofthe . 
primary wrapping in the same direction, and therefore no 
magnetic poles will be generated in the iron core. Shortly 
after we described the Zipernowski system in our columns 
(August Ist, 1885), in which the foregoing transformer vas 
fully detailed, Mr. Eason wrote a letter to us (published . 
August 15th), in which, among other observations, he : 
said :— . 

* Mr. Gibbs, at a meeting of the Society of Engineers in : 
April last, read an interesting paper on the Gaulard and , 
Gibbs apparatus, and in the discussion which followed 1 
called attention to the fact that in the transformers as at 

resent constructed the oolumns were magnetically insulated ` 
fron each other, that the magnetic curves had for the most. 
part to be completed in air, that these curves ought to be : 
completed in iron, and that the iron wire columns ought to : 
ba supplanted by a ring oore similar to the Gramme 
armature on which the primary and secondary ooils could be 
wound, the inductive effect being in consequence of this. 
arrangement very largely increased.” | 

We do not propose to say more at the present moment, : 
but in this matter we are on the side of the electrical : 
industry, and we shall support it in every possible way. 


i 


LEGAL. 


CasTNRB-KELLMER ALEALI COMPANY v. COMMEROIAL DEVELOPMENT | 
OoBPORATION. 

Judgment. | 
On Wednesday, in the High Court of Justice, before Mr. Justice - 
Bigham, sitting as an additional judge of the Chancery Division, . 
judgment was given in the case of the Castner-Kellner Alkali Com- 
pany, Limited, v. the Commercial Development Corporation. This | 
was an action brought by the plaintiffs for damages for an alleged 
infringement of a patent for the production of caustic soda. The 
feature claimed in the patent was the use of a stationary mercary | 


. cathode which they alleged the defendants bad adopted in their 


invention, The defendants denied infringement, and alleged thst 
the plaintiffs’ invention was not fit subject-matter for a patent 
oaia no novelty or yw Fe 

Mr. Fletcher Moulton, Q.0., Mr. Bousfield, Q.C., Mr. J. O. Grabam 
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Lord Robert Oecil were counsel for the plaintiffs; while Mr. T: 
QC., Mr. Astbury, Q.O., and Mr. J. A. Gray represented the 
isan action brought for an injunction to restrain infringe- 
to restrain farther threatened infringements of letters 
20,259 of 1894 for an invention of improvements in 
apparatus for decomposing metallic salts. The infringe- 
to consist of the use of certain apparatas made accord- 
specificstion of other letters patent No. 21,509 cf 1896, 
to the defendants. The defences are practically two: 
Fist, the defendants say that the plaintiffs’ patent is bad for dis- 
aum: and secondly, they deny the infringement. Both the ap- 
the plaintiffs and that of the defendants are designed for 
we in the manufacture of an article of commerce known as caustic 
It is common ground that caustic soda is produced by a pro- 
em which may be very well described as follows:—4A solution of 
common salt in water is subjected to an electric current while in 
siut Marcum, Me effect being that the sodium in the solu- 
tion is precipitated the mercury, and forms the amalgam ; the 
chlorine, which is also contained in the solation, is, by the same 
operation, driven off in the form of gas. The amalgam, with 
percery and sodium, is then subjected to the operation of ordinary 
water; the chemical effect is that the sodiam in the amalgam leaves 
the amalgam, and combines with the oxygen in the water, formin 
xi sucer TT m 3 " 
is evaporated, or erwise with, the uct resultin 
caustic soda. The chamber in which the r ie produced 
the " decom chamber," and that in which the sodium 
is extracted from the amalgam.is called the “combining chamber.” 
Thes the mercury is charged with and discharged of the sodium, 
and the operation can be repeated with the same body of mercury 
fr m indefinite number of times. This method of producing 
has been matter of common knowledge for a very long 
not the subject-matter of any patent. The plaintiffs’ 
patents rotate exclusively to the apparatus for 
the process. It is to be observed that the plaintiffs’ 
Kellner's) had never been put to practical use; the 
y other apparatus which they think preferable. So 
endante patent (known as Rhodin’s). Hitherto it 
been tried experimentally and not put to any real com- 
test, although a large sum has been spent in the erection of 
Bat I suppose the potentialities of both patents are con- 
€ great enough to justify the expenditure of money which has 
incurred in the case. Many apparatus have been from time to 
devised for carrying out the process which I have described. 
which was frequently referred to during the trial, was 
Oastner apparatus, and was the subject of a patent 
in 1892. It provides a continuous process of production 
lowing way:—The vessel was divided into two parts 
vertical diaphragm of metal. The diaphragm did not 
to the bottom of the vessel; sufficient mercury was 
poured into the vessel to touch and ‘reach slightly 
bottom edge of the diaphragm, thus sealing 
the two halves of the vessel. wn the centre of the 
ing through the diaphragm, was a shaft, at the bottom 
were radiating paddles passing through the mercury and 
the shaft to the edge of the vessel; these paddles 
round by means of the shaft, and in so moving they 
wipe dade round the bottom of the vessel in which 
from the bottom of one-half of the vessel 
and soon. Above the mercury in the one half of 
uced a quantity of salt solution; above the mer- 
the half was introduced a quantity of water. The 
current was then applied through the salt, the qena were 
the operation began. As the paddles moved the mercury 
went through a process of charging itself with 
g the sodium contained in the salt solution. This 
provided a means of producing caustic soda by a con- 
process, carried on by means of a quantity of mercury moving 
bund and round in its containing vessel. ere had been other 
easel pesar for ucing caustic soda, and in all of them, as I 
: a moving body of mercury —that is to say, a body of mercury 
moving relatively to its containing vessel—was an essential character- 
istic, In 1894 Dr. Kellner, of Vienna, took out the patent which the 
now own, and which they allege the defendants have 
ti Dr. Kellner, in his specification, describes his invention 
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mercury cathode which a moved by paddles, or otherwise relatively 


Ite 

that is to ay, he provides a body of mercury which is always 
— ini containing vessel i does not move round and round, 
Mt does i$ move or forwards in its containing vessel. He 
then dispenses with the paddles or other machinery for putting the 
mercury in motion, and is able to conduct the operation of the elec- 
quantity of mercury than is required in the 
t was argued on behalf of the defendants that 
bad for want of subject-matter, and because it was 
ut I think, having regard to the known processes at 
patent, and of the character of the changes in the 

Dr. Kellner, the invention was new, and suffi- 
ingenious to form the subject-matter of a grant of letters 
ough possibly the apparatus was not eapable of pro- 
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necessary requirements as to utility. Now after 
the nature of his ti 
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best result in comparison with other n 1 
offered a useful alternative method, and therefore comply 


described in these diagrams contemplated only a to and fro movement 
of the bell, or line of bells, over the surface of the mercury, and they 
then turn to the complete specification, and insisted that the latter 
departed from the provisional specification in material particulars, 
which involved a fatal disoonformity, inasmuch as they entirely 
destroyed the notion of a stationary mercury cathode, which was the 
essential part of the patented N It is necessary to remember 
how the apparatus described in the provisional apparatus works. 
The bel], which encloses or forms the mposiog chamber, and the 
open bottom of which is sealed by the mercury, ie made to 
move to and fro, and in order that it may not carry the mercury 
with it as it so moves, openings in the shape of notches were made in 
the bottom edge of the bell, or, if not, s aluices were made on the 
bottom of the vessel on which the bell rests. Thus the bell moves 
backwards and forwards without moving the marcury, and the mer- 
cury which is alternately under the bell and outeide the bell, is then 
in turn charged with and discharged of the sodium. Now turn to 
the yo specification. We find four additional diagrams, 
Nos. 6, 7, 8, and 9. Fig. 6 is described in the complete 
specifieation as the modified constraction of the apparatus shown in 
fig. 3. It involves merely a change in the contents of the bell, and 
the necessary alterations occasioned by the change now made to hold 
the water instead of thesolution of salt another becomes a combin- 
ing chamber instead of a decomposing chamber. The mercury 
cathode remains stationary as before, and the bell or mass of bells 
moves to and fro as originally described. This modification, in my 
ypinion, involves no departure from the provisional specification. 
ut it is upon the change introduced by figs. 7 and 8 that the 
defendants mainly rely in support of their defence of disconformity. 
These figures are described by lines 35 and 36 of paragraph 3 of the 
printed patents as a "further modified construction of the said 
apparatus," viz, the apparatus which had been protected by pro- 
onal specification ; and the main question in this action, indeed, 
I am not sure that it is not in reality the only question, is whether 
they are merely a modifed construction of, or whether they are 
something which involves a departure from the provisional specifica- 
tion. The change introdaced by these two diagrams and the 
description of them may be stated as follows:—Instead 
of the bells being arranged in a straight row and made to move back- 
wards and forwards over a stationary mercury cathode in a trough; 
they are arranged in a circle and made to revolve over a mercury 
cathode contained in a circular dish, or, being arranged in a circle, 
they may be kept fixed to the dish of mercury itself, or the bottom 
of the dish may be made to revolve, and the operation of 8 
and discharging so accomplished. This will be very briefly descri 
at page 5, lines 24 to 41. The differences here introduced are two- 
fold: First, the to and fro movement of the bells is abandoned in 
favour of & circular movement ; or, secondly, the the bells are kept 
fixed in a circle, and the vessel containing the mercury, or its bottom, 
is made to rotate in a circle of bells. Now I do not think that it 
matters, for the purposes at present under consideration, whether 
the bells are p in a straight line or in a circle; it is true that in the 
one case the movement must bea to and fro movement, whereas in 
the other it must be a movement in a circle. What difference does 
it make? In one case the bells are in a row, and are moved back- 
wards and forwards; in the other case the two ends of the row are 
brought together, and the circle so formed is moved round and round. 
This, in my opinion, is a distinction without a difference. You have 
a stationary mercury cathode in the one arrangement just as you 
have in the other But the arrangement by which the movement of 
the bells, whether to and fro or in a circle, is entirely abandoned, and 
the mercury below the bells is alone made to move, presents more 
difficulty. Theclaim which Dr. Kellner makes will be found at page 6 
of the specification. Olause 1 describes the patented invention as “ An 
apparatus for the electrolysis of metallic salts with the aid of a 
i mercury cathode,” and then goes on to describe the use 
of a row of bells don to and fro over the mercury. Clause 3 
makes no mention a stationary cathode, but describes 
what is called a modification of the apparatus, consisting of 
the rotary movement, either of the bells or of the vessel 
containing the mercury. Now the defendants say that Clause 3 intro- 
duced the disconformity. They say that the stationary cathode 
vanishes in favour of a mo cathode, and therefore the patent is 
bad. Now I have to consider what the expression “ stationary mercury 
cathode” in the provisional specification means. Does it mean 
actually stationary with reference to other stationary objects, or does 
it mean stationary merely with reference to its vessel? I 
think, taani it as anyone acquainted with the knowledge they 
possessed would read it—I mean acquainted with the fact that up to 
1894 a flowing body of mercury flowing in its vessel as milk moves in 
a pan when it is stirred, had been always in use, and that what Dr. 
Kellner meant and conveyed was that the mercury was to be stationary 
with reference to its cogtaining vessel. Then in the arrangement 
contemplated by Olause 3 of his claim, does he depart from the 
idea of such a stationary cathode? It is said he does, because it is 
suggested that the rotary motion of the containing vessel tends to 
disturb the body of mercury with reference to that vessel by the 
centrifugal force which the rotation imparts to the mercury. 
Bat Lord Kelvin told me, and I think he was right when he said it, 
that the centrifugal force would be extremely slight, and could not 
be said to affect the otherwise stationary character of the mercury 
cathode. It was, however, suggested, that the lips of the belis which 
dip into the mercury would agitate the surface of the revolving 
mercury, and so destroy its stationary character; but this, again, I 
think also a small matter not really affecting the question. Sub- 
stantially,in my opinion, the stationary character of the mercury 
cathode prak ved in the apparatus, whether worked as described 
in figs. 1 to 6 or in figs. 7 and 8. These lips slide over the surface of 
the mercury, or the surface of the mercury slides under them, causing 
no substantial disturbance; this sliding is referred to at pagé 5 of 
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Dr. Kellner's patent, line 24, and in the defendants’ patent, page 2, 
line 17. Substantially, in my opinion, the stationary character of 
the mercury cathode is secured in the plaintiffs’ apparatus, whether 
it is worked as described in figs. 1 to 6 or in .7 and 8. A 
further disconformity, however, was relied upon; not, I think, 
very strenuously, but, as it was referred to and discussed, I 
must deal with it. It was said that Clause 4 introduced something 
not contemplated by the provisional specification. I think this claim 
to use for his patented apparatus a third electrode"— which the 
defendants say is necessary if you are to make the apparatus work 
usefully—merely describes how beet the patented apparatus may be 
used. It isa means by which a smaller body of water may be em- 
ployed than would otherwise be required, which does not in any way 
enlarge the ambit of the patent, and might, without injury to the 
plaintiffs’ rights, be struck out altogether. There remains then the 
question of infringement. Now, in my view, the question of dis- 
conformity, and the question of infringement, involve very much 
the same consideration, Mr. Terrell, in the course of the case, 
during the crose-examination of Mr. Swinburne, admitted that if any 
distinction could be drawn between the rotary movement and the 
to and fro movement, then there was no practical distinction 
between the defendants’ and the plaintiffs’ apparatus. Mr. Rhodin, 
the patentee of the invention, now owned by the defendants, describes 
his invention at page 2 of his specification, and it is only necessary 
to read it, and to bear in mind what Kellner’s invention is, in order 
to detect the similarity. He says at line 8: “I employ a cylin- 
drical vessel with a flat base and open top.” This is the vessel 
which is to contain the mercury cathode. On the bottom of that 
vessel he placed a number of what he calls radial ribs or pro- 
jections, the object of which is to prevent the mercury from 
revolving; in other words, to secure a stationary mercury 
cathode. Having thus secured his stationary mercury cathode, 
he introduces into this cylindrical vessel another cylin- 
drical vessel concentric with tbe first. At the bottom of the 
second vessel there is a series of tubes arranged in a circle with their 
lips just dipping into the mercury contained in the first vessel. These 
tubes cor d exactly with the circle of bells described in figs. 7 
and 8 cf the plaintiffs’ patent, and they serve precisely the same pur- 
pose. They contain the solution of salt which is to be operated 
upon, and so they form a series of decomposing chambers. 
This second vessel, containing these tubes or bells with their 
lips just dipping into the stationary mercury cathode, is then 
“slowly” rotated so that the lips of the tubes or bells disturb 
the mercury aslittle as possible. Thus the electrolysis is performed. 
This seems to me to be nothing more nor less than the penne 
apparatus, as described in his figs. 7 and 8. The defendants say 
that their apparatus does not introduce a stationary mercury 
cathode at and they say that the combined action of the ribs 
lying under the bed of mercury at the bottom of the outer vessel, and 
of the lips of the bells dipping into the top of the mercury, and of the 
slow rotated movement of the inner vessel is to produce a cathode 
which is not stationary. I do not agree with this contention. The 
ribs are put into the outer vessel for the very purpose of preventing 
the circulation of the mercury inside its containing vessel, and as to 
the slight agitation or movement produced by the lips of the tubes 
and the rotary motion, they do not alter the real stationary character 
of the cathode. Ithink the plaintiffs are entitled to succeed, and I 
grant the injunction asked for. 

Mr. TERBELL: I do not ask for a stay as to costa. The taxation 
will go on in the usual oourse; but with regard to the operation of 
the injunction, if we lodge an appeal at once—— 

His LonpsE : What is the position of things? 

Mr. TERRELL: Your Lordship now grants the injunction, and in 
cases of this sort, costs are of very little consequence. 2H 

His LonpeurP: What has been happening with regard to the writ 
s the present time? Has there been any interim injunction? — 


: No. 

His Lonpemr: Well, I shall suspend the operation of the injunc- 
tion if you wish it until you have an opportunity of considering your 
position, and if you think right to lodge an appeal, and if you lodge 
an appeal on of the injunction be suspended until 
the appeal is heard. You will give the notice within 10 days. 


| WEBLYN v. SHOOLBRED. 


Ma. H. W. Varzy, Official Referee, who recently heard this case 


(see Erzc. Rev., July 22nd) has delivered 
following * of the order of 


udgment in the 

Honourable Mr. 
whole of this cause has been tried before me as the Official Referee 
named in the said order, and I hereby find that the plaintiff is 
entitled in respect of his claim to recover from the defendants as 
dam for, breach of contract and negligence in ni agas of the con- 
struction and fitting up of the electric lighting work mentioned in 
the pleadings the sums of £165 for damage done to the furniture and 
fittings, and £150 the cost of restoring the said picture and loss of 
profits, and that the defendants are entitled in t of their 
counterclaim to recover from the plaintiff the sum of £265 193. 10d., 
leaving the balance of £49 0s. 2d. due to the plaintiff from the 
d ts. And I hereby order judgment to entered for the 
plaintiff against the defendants for the sum of £49 0s. 2d. and costs. 


Justice Hawkins made in this cause and dated May 2nd, 1898, the 
ore 
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Workmen's Dwellings.—It is stated that the City of 
London Electric Lighting Company intend erecting dwellings for 
their workmen in Southwark as soon as a proper site can be secured. 


PARLIAMENTARY. 


CuHELSRA Exzorgiorry SUPPLY COMPANY. 


Tua Select Committee of the House of Commons resumed its con- 
sideration of the Bill of the above company on Thursday last week, 
when Mr. Moon addressed the Committee on behalf of the promoters, 
and at the conclusion of his address, the chairman, Mr. Baysu«on 
Jones said: We think, having regard to the present development of 
the electrical industry, that the undertaking of the company is of 
such magnitude and public utility as to bring the Bill within the 
cei | of electrical undertakings contemplated by the report of the 
Select Committee. Upon the evidence we are satisfied that the com- 
peny a pron. powers do not, and the additional powers given by 
this will not, if used with due and reasonable care and and 
by means of modern machinery and appliances, which the company 
may be reasonably required to employ, cause any sensible physical 
epum to the structure of the buildings in which the petitioners 
have interests, or any such discomfort to occupiers of these 

as might be reasonably complained of by such occupiers. Subject 
to the amendment of Clause 8 in accordance with the report of the 
Home Office, and the consideration of Clause 8, so far as it may 
relate to the use of the part of Mr. Pennell’s property which has 
5 by the company, we declare this preamble has been 

v 
P The clauses of the Bill were then considered and adjusted. 


BUSINESS NOTICES, &o. 


Electrical Wares Exported. 
Wun Eupme Auc. aum, 1897. | W une Ava. 255, 1808. 


6 s. £ & 

Alexandria 885 26 0 Adelaide .. 4,880 0 
» Teleg. mat. 85 0 Albany " *. 32 0 
Amsterdam  ... O | Alexan „ 47 0 
Antwerp 106 0 | Barcelona e 5 535 0 
Bombay ... . 28 0| Bombay... .. 09 0 
Oalcutta n . 22 0 | Boul 8 „ 65 0 
Cape Town 26 0 Buenos Ayres... ... 70 0 
Darban ... Vi 120 0 Oalcutta ... .. 141 0 
East London. .. 162 0 | Cape Town 5 e. 83 0 
Gibraltar 50 0 | Colombo... i oo 83 0 
Hamburg ee „ 38 0 Durban ae oo 565 0 
Melbourne .. 13 0 | East London 53 0 
Odessa ... = . . 1,000 0 Hamburg . 70 0 
Rotterdam. Teleg. wire 284 0 | Hankow... - .. 10 0 
Ronen nee PS 2 0 Hobart as . 400 0 
St. Lucia. Teleg.wire 22 0 Hong Kong * 43 0 
Melbourne. Teleg.mat. 35 0 

Naples ... se we 60 0 

Oporto ... das .. 20 0 

Port Elisabeth ... * 19 0 

Rotterdam. Teleg.wire 29 0 

Singapore T 250 0 

8 eee . 735 0 

Wellington eee see 387 0 

" Telep — 0 

" .mat.2,564 0 

Yokohama is jus 0 

Total £1,839 0 Total £11,119 0 


Foreign Goods Transhipped. 


| Telegraph material 360 


& 
S 0 
Annual Outing.—On Saturday last the employés of 
Messrs. J. 8. Ounnington & Oo. had their annual outing. 
was the place selected, and a most enjoyable time was spent. 


Calcium Carbide.—Messrs. Ganz & Co., of Buda-Pesth, 
in oon junction with the Société Belge d' Aluminium, are reported to 
have acquired the right to utilise the water- power of the Almisss in 
Dalmatia, and to be about to establish large works there for the 
production of calcium carbide. 


Cox-Thermo Electric Company, Limited. — On 
Wednesday, before Mr, Justioo Wright, in the Gompanies Winding-up 
Court, on the petition of Messrs. Stanton Bros., an was made for the 
compulsory winding-up of Cox-Thermo Electric Syndicate, Limited. 
It was stated that there was a prospect of the creditors being settled 
with, and his Lordship, while deciding that no ground had been 
shown why the ordar asked for should not go, said that if the credi- 
tors were settled with, then there could be an application to stay the 
compulsory order. | 


and resistances for same, are described and illustrated, and dimen- 
sions of the various parts are given. The list consists mainly of 
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details and illustrations of this kind of plant, which is a 
branch of the electrical business to which the Electrical Company, 
Limited, is giving a great deal of attention. . 


— — —À —À — — 


as, by the former regulating towards constant resistance, a 
compensation takes place. If the number of ampere turns in 
the shunt coil goes down in consequence of the increase of resistance 
from the rise in temperature of the windings, the number of the ampere 
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turns of the series coil will be similarly reduced, until the state of 
"elit equilibrium is again ale. The decrease of series 
* counteracts the increase of arc tension caused by 

heating of the coils, but as the regulating mechanism of a shunt 


lamp is not affected by the series current, as the release of the 
driving mechanism only takes place, when the ampere-turns of the 
shunt coils have attained a certain number, the dependance of the 
regulating tension is under no restriction from the change of 
amperage. The firm of Körting & Mathiesen brought out a device 
38 the increase of the arc tension in shunt lamps, the beating 

the regulating device being made use of to influence and expand- 
ing body, whose function was to press the striking tongue of the 
driving mechanism back just as far as the armature connected with 
the dri mechanism is drawn back in consequence of the decreased 
magnetic force by the regulating spring. The device consisted of a 
compensation strip k (fig. 1) fastened by its lower end and carrying 
at ita u free end the striking tongue for the driving mechanism ; 
the bending through of J corresponded to the retrogression of the 
armature. This device was well adapted to prevent the increase of 
tension; still it had a drawback consisting in this, that the strip &, 
which was composed of zinc and sheet-steel, in some cases.got bent 
during transportation or while in service in one direction or the other. 
To avoid this drawback and to attain & still more exact compensation, 
extensive experiments have been made by the firm, the results of 
which led to a new arrangement of the compensator. This, which 
is already introduced into practice, is represented in figs. 2 and 3. 
The heat-compensator here consists of a system of tubes k, composed 
of 7 pair of zinc and sheet-iron tubes inserted into one another and 
80 connected, that the differences of the respective expansions add 
themselves. The outer tube is fastened to the magnet base, and the 
last interior part, which on the heating of the lamp moves 5 mm on 
an average, transmits its motion by a bell-crank, », and a rod, o, to the 
lever, 7, carrying the striking tongue, 9. By this gearing, the striking 
tongue, g, is pressed back just so much, as the magnet armature and 
the fan-wheel, f, have receded in consequence of the diminished force 


Fid. 3. 


of the magnet. Both motions are approximately synchronous, so 
that neither a notable retardation nor acceleration occurs. The 
heat compensation not only affords the practical advantage, that the 
regulating tension of the lamp can already be accurately adjusted 
when the coils are cold, but also the economical advantage of saving 
no inconsiderable amount of electric current. For establishments 
with chiefly arc light and fully utilised steam or electric plant, there 
sppe, besides the saving of electric current, furthermore the 

vantage, that an over-loading of the machines in question, when 
simultaneously cutting in all the arc lamps, from the very first release 
of the driving mechanisms, is avoided. 


The General Power Distributing Company's Bill.— 
In the House of Commons last Friday, Mr. J. W. Lowther moved 
that the Standing Order, passed on July 22nd, for the suspension of 
the proceedings on this Bill till next session, be read and rescinded. 
He said that this motion raised no new matter. In drafting the 
Standing Order he had omitted to notice that the Bill was a Lords’ 
Bil. Ac of words was necessary, and for that purpose he pro- 
posed a new Standing Order. The motion was agreed to, and the 
new Standing Order was passed. 

In the House of Lords on Tuesday, the Earl of Morley said that 
in consequence of the delay which had taken place in the progress of 
this Bill owing to the action of Parliament in referring the principle 
of the Bill to a committee of both Houses, he begged to move that 
the promoters of the Bill, which had passed through that House, and 
had been sent to the House of Commons, should have leave to intro- 
duce it in the next Session of Parliament; that the proceedings on 
such Bill should be pro forma only in regard to every stage through 
which the same had passed in the present Session, and that no new 
fees be charged in regard to such stages. A similar motion had been 
adopted by the House of Commons. The motion was agreed to. 


Liquidation Notice,—4A general meeting of the Cryatal 
Electric Lamp Company will be held at St. Stephen's Chambers, 
Telegraph S:reet, E.C., at 12 o'clock noon on August 30th, to hear an 
account of the winding up from Mr. H. S. Deacon, liquidator. 
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and circuit, and of the VR lu oari yok 
parts from earth. In obtaining the high 
degree of insulation which they claim for 
the eystem they do not rely solely upon 
china. Fig. 1 shows a 9-way fuse box with 
the cover removed. As will bs seen, each 
fuse is mounted on a separate china slab, 
and the slabs are separated from each other 
and from their supports by India-rabber; 
by this means all riek of surface leakage on 
the pots is eliminated. To prevent surface 
leakage on the rubber each part is soaked in. 
. naphtha. Tests at high pressure prove this 
method of insulation to be very satisfactory. 
Referring to fig. 2, each of the china slabs 
is provided with two 34-inch holes passing 
laterally through it. Two }-inch iron rods, 
o, ol, screwed through their whole length 
and covered with sleeves of rubber tubes, 
B, Bl, except at their ends (which are left 
bare for the nuts), pass through these boles 
in the chinas. e latter are thus strung 
together on the rubber-covered rods and are 
clamped up by nuts at the ends of the rods. 
Rubber washers, 4, a), are inserted on the 
rods between every slab, so that the china is 
practically hung on rubber. Particular 
attention is drawn to the method of securing the slabs to their iron 
cases. The slabs are clamped together as described, forming one 
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rigid picce. The two ends, F, F', on the }-inch rods are left conical 
end are inserted into two j-inch holes drilled into one end of the 
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case. The double-shouldered nuts, D, D!, are then screwed ontwards 
until their smaller shoulders enter the holes, B, El, in the other end 


Fira. 4. 


of the «ase. In the sketch the nut, D!, is screwed tight up to the 
case, and the nut, D, is in the loose position. By tightening these 
nuts against the case the two rois, and consequently the fuse ways 


carried by them, are held firmly and securely in position. The iron 
end- pieces of the boxes are cast and are] che same size for boxes 
containing any number of ways. The side] pieces| audjialso, thefoover 
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are of sheet iron, and it will thus be seen that itis an easy matter 
to couple up any aize of board at short notice. The connecting 
terminal is also a new feature, the essential part of it consisting of 
a O-spring, whereby it is claimed that an exceedingly tight con- 
nection for the fuse may be made with an ordinary thumb nat. Two 
forme of terminals are supplied, one for back connection and one for 
front connection. The illustrations, figs. 3 and 4, explain themselves. 
Fases with suitable lugs riveted on are supplied with the boards. 
To insert a new fuse it is not necessary to unscrew the nut, the 
C-spring may be pressed down and the fuse lug inserted in the 
position required. | 

H. M. Salmony & Co.—As already indicated in former 
issues, a change has taken place in the management of this business. 
We are informed also that with a view to extensions, the capital of 
the company has been considerably increased. It is intended to give 
special attention to the manufacture of motors, dynamos, arc lamps, 
rheostats, and some other specialties for which the company has 
acquired agencies. In future larger stocks of staple goods will be 
kept on hand at the veg ag Sros warehouse. The new general 
manapa o the company is Mr. Oharles Leven, who has had con- 
siderable experience in the United Btates, where his name is familiar 
as one of the pioneers of the motor business. He has been an elec- 
trician all bis life, and has been connected with some cf the leading 
electrical concerns in America, both in manufacturi ents 
and as neer of large installations. Mr. Leven has a new 
motor, which the company is putting on the market, as well as a 
novel type of enclosed arc lamp for both continuous and alternating 
current of which great things are expected. We congratulate the 
company on its improved prospects, and wish it every success. 


Jackson, Saint & Company v. The British Electric 
Traction Company.—This action, which was a claim for com- 
mission, was on the list for hearing on Saturday last st the Liver- 

l Assizes, before Mr. Justice Bruce and a mpo jury. Mr. 

Call, Q.0., announced that he and Mr. Pickford, Q.O., had 
arranged terms upon which, with his pt permission, the case 
would be withdrawn. His Lordship assen 


The Jandus Lamp.—The Jandus Arc Lamp and Elec- 
tric Company has issued an abridged price list of these arc lampe. 


Hendry's patent laminated leather 


List.—Mr. C. E. B. Holt, of Piece Hall Yard, Bradford, 
Yorks, sends us a list of his patent automatic locking lever for elec- 
trical lifts, cranes, or other machinery. The apparatus is claimed to 

revent the crane, &c, being set in motion until the motor has 
attained its full speed. A 1 
the crane, and is also attached by a chain to the main starting switch 
of the motor. The lever being locked and unlocked by the moving 
of the switch to “on or off" as required, thus preventing the crane 
or lift from being set in motion until the resistanoe has been cut out 
of circuit before K puis the locking lever from the lifting lever. By 
this action the lifting lever will be prevented from bringing the two 
friction pulleys into gear until the motor has attained its full speed, 
thereby avoi a severe strain aad sparking on the motor and 
blowing out the fuses as when a lift or crane is started to lift a 
dead weight, the motor under such circumstances would momen- 
tarily pull up and cause the lights to fiicker all over the lighti 
mm The apparatus is attached to the main starting switch 

e motor. 


London School Board,—The Works Committee of the 
London School Board, who have been investigating the question as 
to the efficiency of the present system by which trade union rates of 


ng lever is fixed to the bearings of . 
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be inserted in any future contracts for eleotric lighting, but as no 
mch contracts are being entered into, the Works Committee have 
made no recommendation to the Board on the subject. 


The "Dynolite" Cycle Lamp.—We have reoeived from 
the Blectric Inventions and Manufacturing Company, Limited, Man- 
chester, particulars of a new electric cycle lamp called tho Dynolite." 
The apparatus consists of a magneto-electrio machine, the armature 


s qur of which with the rim of the front wheel by means 
arabber faced palia. The winding of the armature is so designed 


ha a$ walking pace sufficient current is generated; while at 8 miles 
an hour the maximum is reached without danger of over-running at 
higher speeds. The Weight. is very little more than that! of a first- 
dass ofl lamp, the casing being of aluminium. 


Meter Dust Carts.—The Hackney Vestry has resolved 
to let the question of motor carts and vans wait for another year. An 
argument used in favour of delay was that the Vestry has not yet 
erected ita electric light station, so would not be able to furnish the 
carrent that would be required for electrical motor carts. 


Electric Cycle Lamps.—We have recently had an 
op of examining some excellent hand and cycle lamps 
made by 8. C. A. Vandervell & Co., of Thorpe Works, Notting 
Hill. A secondary battery is employed, and the plates which are of 
a special pasted grid type are mechanically strong and Appear to be 
capable of withstanding considerable rough buen je ycle lamps 
made by this firm have been in use for long pe and, judging 
from plates we have seen, they appear to wear exceedingly well. 
The one drawback against accumulator Hand and cycle lamps is the 
necessity of having them recharged, but to obviate this culty 
Messrs. Vandervell & Oo. make a miniature set comprising j-H.P. 
gas engine with dynamo which develops 3 amperes at 10 volts. The 


— 


tet has been specially vers ney for charging small accumulators, It 
is built on a cast-iron bedplate, the total length being 2 feet 6 inches, 
124 inches high, and 8 inches wide. The diameter of the fly-wheel is 
9 and diameter of cylinder 18 inches. The engine has a 
?! inches stroke and runs approximately at 550 revolutions per 
minute. The engine is fitted with steel liner, aud has a long cast- 
Ir piston accurately fitted. It has adjustable bearings and tubs 

The engine can be attached to an ordinary gas pipe and 
will start in 5 utes, We witnessed the operation of starting 
E running the engine, and for a small size it runs uncommonly 


Water-Power Iustallation in Scotland.—Some days 
Mo an ingi was completed for the electric lighting of Fair- 
bera House, and for driving the machinery at the sawmill at 
Orrinside. Instead of doing the work by contract, Mr. Stirling, the 
proprietor, was advised to have all the water-power works—dams 
and aluices—executed by his own estate workmen. The whole works 
were planned by Mr. R. F. Yorke, and the work was su tended 
nd his behalf by Mr. Bagot. The work was commenced months 


charge for the aro lamps higher than was justifiable. 


ELECTRIC LIGHTING NOTES. 


Aberystwith,—The municipal authority for the well- 
known watering-place of Aberystwith has had a report prepared by 
the Public Lights Committee on the lighting of the town. The tender 
of the Aberystwith and Ohiswick Electricity Supply Oompany, 
Limited, for the proposed extension of electric lighting in the 
Licheing m been submitted to p A. E. 5 . The i 

Company propose to 18 per 10-ampere arc lamps 
per annum, 34s. per standard rs, ote 8-candle-power lamps or 
one 16-candle-power lamp, 5 percent. upon the cost of the are lighting, 
which re ts 18s. per arc lamp per annum, for re A further 
charge of £1 is made for fixing the glow lamps if the agreement is for 
less than 16 years, all the arc and glow lamps to be qr ie from one 
hour after sunset to midnight. Mr. Preece considers Wee 

he other 


were, he considered, reasonable. Eventually, after discussion, 


chargos 
the whole matter was referred to Committee. It was also agreed that 


the gas company be asked to tender for the lighting of the town, the 
hint being thrown out that this might help to ge* easier terms with 
the electric company. 


Barnsley.—The Board of Guardians have appointed a 
committee to consider the matter of elec‘rio lighting for the infir- 
mary. The scheme is estimated at from £1,500 to £2,000. 


Bath.—The Electric Light Committee has decided to 
unite with other corporations in taking whatever action was neces- 
sary with reference to claims in respect of certain patente. Mr. 
Hammond has reported that every effort was being made to 
Borta, rad satisfactory working of one set of the new plant early in 

ember. 


Beccles,—Last week a special meeting of the Town 
Council was held to receive the report of the Public Lighting 
Committee, recommending an agreement with gas company for the 

ublic lighting for the ensuing year, and aleo the employment of 

. Medburst to report on the electric lighting of the borough. The 
recommendation was adopted. ij 


Beckenham.—The Beckenham Urban District Council 
has a resolution: That having transferred its provisional 
order to the Bromley Electric Light and Power Oompany, this 
Council is honourably bound not to give consent to the application 
of another syndicate, and refuses its consent to the applica- 
on ee notice has been given by Mesers. Dollman and 

tohard.“ . 


Belfast.—The Council has resolved: “That the Lady 


Mayoress be requested to open the new electric station at such date 


as may be conveniently fixed by the Electric Committeg." 


Bilston.—The District Council last week decided to fix 
the seal of the Council to an agreement pl rer, ing to the provision 
of electric lighting throughout the town by the Midland Electric 
Power Distribution Oompany. 


Birkenhead.—The Corporation propose to supply elec- 
trical energy to those districts which are within the juris- 
d of the Wirral Rural District Council The resident 


| engineer, in his report on the proposal, recom- 
mends that a motor generator and battery plant be placed 
on the boundary of the borough and worked by current from 


Bentinck Street works, and that the plant should be equal to supply 
1,000 16-O.P. lamps. It is s d that the plant should be of 
sufficient capacity to meet the increasing demand from the outlying 
portions of Oxton. For this purpose the total capital outlay is esti- 
mated at £4,779, of which £2,047 will be incurred by the Oxton 
demand. The estimate of revenue is based on a cbarge of 7d. per unit, 
and the annual revenue, calculated on 800 lamps taken in the first two 
years, will amount to £540. The total expenditure for generating 
Dune is put down at £280 per annum, showing a balance of £260. 

t this the interest on the loan of £2,732 for Bidston and Noctorum 
will absorb £82; to the sinking fund, £75 will be laid aside annually 


‘for 25 years, leaving £103 for depreciation, repairs, and profit. 


Wednesday's Council meeting was to be asked to adopt the report and 
to apply to the Board of Trade for a license. Pus 

The Electrical Committee recommend the Council to apply to the 
Board of Trade fora license authorising the Corporation to supply 
electricity for public and private purposes within the districts of 
Bidston and Noctorum, which are situated outside the borough. 
The resident electrical engineer, Mr. Bates, in a rt to the Com- 
mittee, estimates the probable demands of these districts at 2,000 
16-candle-power lamps. Already cffers have been promised cf 590 
lights. The eatimated cost of the scheme is £4,779. 


Bulawayo.—It was decided at a recent meeting of the 
Municipal Council to appoint an inspector of private electric light- 


. ing installations. 


Camberwell.—At a meeting of the Camberwell Vestry 
last week the General Purposes Committee stated that they bad 
received a letter from the Connty Council on the subject of the 
proposa of the County of London and Brush Provincial Electric 

ighting Company to supply electricity in Camberwell.from its 


. generating station at Wandsworth, and asking whether the Vestry 


had any objection to the proposal, or if it was inclined to insist upon 


the generating station being situated witbin the area of supply under 


the order. The Committee, having considered the matter, were of 
opinion that it would be most advisable, having regard to the purchase 
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clauses in the order, that the generating station should be situated 
within the parish, and on their recommendation the Vestry decided 
to inform the Council to that effect. 


Canterbury.—Owing to the many applications for current 
the Lighting Committee are considering the advisability of enlarging 
their scheme. It is suggested that an additional loan should be 
obtained of £3,0C0. 


Cardiff.—The Electrical Committee on Tuesday again 
had before it the engineer’s recommendations that the new plant 
required for the electricity works be obtained from some firm other 
than that which had at present a contract very longoverdue. It will 
be remembered that after a long discussion the meeting was adjourned 
for the purpose of securing information from other municipalities as 
to their experiences with the two makers. On Tuesday this informa- 
tion was submitted, and while there was no complaint as tothe new 
firm, several other corporations reported delay in the completion of 
contracts by the firm, which is backward with work for Cardiff 
Council and others. Oouncillor Hallett had described the firm recom- 
mended by the engineer as being experimenters, and hinted at litiga- 
tion in which they were likely to be engaged, and which would possibly 
prejudice the prompt falflment of the contract if let to them. The 
replies, however, showed that this firm had completed plant similar in 
character, if not in size, which was working efficiently, and that they 
were now constructing an almost identical plant for Coventry. 
Councillor Fox moved that the recommendation of their engineer be 
followed, and the contract let to the second firm. Councillor Good 
seconded. After a Jong discussion an amendment was proposed by 
Councillor William Evans, and seconded by Councillor Hallett, in 
favour of the original firm. As the voting was then equal, the 
chairman (Alderman Carey) gave his casting vote in favour of the 
amendment. 


Ceylon.—The Kandy Municipal Council had a discussion 
recently re electric lighting. We understand, from a report in the 
Ceylon Standard, that 200 incandescent and 5 aro lamps are to be 
placed in position for public lighting. A committee has been 
appointed to settle the positions of the lamps. It appears that the 
Gas and Water Company is to supply the light. 


Chelsea.—The Vestry has withdrawn opposition to the 
Bill cf the Chel: Electricity Company, the company having 
agreed to the insertion of clauses which reserve to the Vestry a piece 
of land 50 feet wide and 180 fcet deep. On the other hand, the 
Vestry has greed to sell its interest in another piece of land, and not 
to ask for compensation. The agreement was entered into on Tues- 
day last week, counsel acting for tbe Vestry. In the first place, 
opposition was taken to the Bill because of the nuisance the com- 
pany's works were to tke inbabitants in the neighbourhood. 


Clerkenwell.— The Vestry refuses to enpport the applica- 
tion of the Metropolitan Electric Supply Company for a provisional 
order for lighting this parish. 


Douglas (L0.M ),—Prof. Fieming’s report on electric 
lighting is before tbe Douglas Town Courcil He argues in favour 
of municipalisatiop, and says that the prospects of prcfit are very 
encoursging. He quotes towns in England where municipal plants 
have been successful in the early stages. The scheme cutlined for 
Douglas would cost £25,000, exclusive of legal expenses, engineer's 
commission, ard superintendence during erection, which may be set 


don at about £1,0C0. A site near the lake is suggested, provided 


the sub-soil is finm, and may be obtained reasonably. Without 


entering into a discussion on the merits of the various systems, Prof. 


Fleming considers that the high pressure continuous current system, 
with current supplied from the. generating station at 1,100 volts, and 
transformed to a low pressure of 110 volts for use for incandescent 
lighting, is the best for Dcuglas. Prof. Fleming includes a system of 
supply for 60 arc lamps, each of 500 to 600 watts, and 6,000 8-candle- 
power incandescent lamps, or their equivalent. He gives details of 
the proposed electric lighting station, engines, dynamos, and the 
necessary appliances. For the street lighting he proposes to run 
three series of 19 or 20 arc lamps, each on a separate conduit, and 
supplied direct with current at a pressure of 1,100. Hach standard 
will be fitted with a 25-C.P. incandescent emp bracket for lighting 
after midnight. For street lighting 91,800 units would be consumed, 
at an estimated cost of £1,374. The probable total revenue is put at 
£3,870, and the expenditure £3,813, 


Burban.—A correspondent writes:— During June the 


Corporation received applications for 288 additional 8-candle-power 


electric lamps, which brought the total up to 9,190 8-candle-power 
lamps. Specifications have been prepared for the extension of the 
electric light to the Berea. The plant, &., is estimated to cost 
£200,000, being provided for in the New Loan Act. Underground 


cables are to be laid in the principal roads and, streets, while in less 


populous districts overhead wires will be used io the meantime, as 
an economical means of supplying the light. The Oouncil has unani- 
mously resolved to extend the syetem to the suburbs, the necessary 
preliminaries to be undertaken at once.“ 


Durham.—The Visiting Committee for Sedgefield 
Asylum bas reported to the Durham County Council with regard to 


electric lightirg: It is found that the power generated by the elec- 


trical plant put down a month or two ago for a portion of the 
building, was in excess of what was required, and it has been decided 
that it would be most advantageous to extend the installation toa 


. portion of the main building. It was therefore proposed to introduce 


electric light into the east and west wings, and a tender had been 


obtained from the Corlett Electrical Engineering Company, Limited, 
for carrying out the extension for the sum of £1,585. This included 
the cost of an additional battery with all necessary accessories, and a 


for working in a few days. The tender of A. 


main cable sufficiently large for any future extension. Plans for the 

enlargement of the engine and dynamo house had been 
prepared, and tenders for the execution of the work invited. The offer 
of Mr. J. G. Gradon (£367 178. 4d.), has been accepted. The Council 


adopted the report. 


Fenton.—The Urban Council has received a letter from the 
Potteries Electric Traction nien ; Limited, giving notice o£ their 
intention to apply to the of Trade for a provisional order 
authorising them to supply electrical energy, for public and private 

urposes, within the area of the Fenton Urban District. Considera- 
on postponed., ; 


Glasgow.—After considering the report by Mr. Chamen, 
electrical engineer, as to the method of cbarging, the Electrical Com- 
mittee has made the following recommendations to Council to adopt 
an alternative method of charging to that at present in use, vix, that 
the fixed rate should be 4s. 6d. per lamp per annum, with 24d. per 
unit additionalto the 100-volt consumers, aud 2d. per unit additional 
to the 200 and 250-volt consumers. 


Glossop.—Lart week the General Purposes Committee 
considered a letter from the Electrical Power Distributing Company, 
asking if the Council were willing to discuss terms with them in 
arranging for a lease of the provisional order about to be obtained 
b7 5 The letter was referred to the Electric Lighting 

mmittee. x 


Gloucester.—At last week's City Coungil meeting a 
batch of minutes of the Electricity Supply Committee were confirmed. 
These minutes showed the progress that is being made with respect 
to the land, buildings, &c., for the électricity works. Mr. Hammond 
and Mr. Dancy ha submitted plas, sections, and elevations of 
the buildings, partic as to quantities will be drawn up and 
tenders advertised for. i nd and the city surveyor are to 
report upon the four tenders received for dust destructor. 


Gorton.—The District Council last Week passed a resolu- 


tion appl for a provisional order. Yt considered that the 
Gensel poe p was 


ower Distributing Com 's Bill is prejudicial to the 
interests of local authoritioe m prej 


Hackney.—The Lighting Committee has gone to the 
ex "T of £23 for printing 500 copies of the electric lighting order. 
What or 


 Hastings.—The Electric Lighting Provisional Order Bill 
pee through the committee stage in the House of Comm 
week without opposition. 


Hull.— Last week the Electric Lighting Committee 
decided to lay a main in Westbourne Avenue, at the cost of £420. 
The electrical engineer (Mr. Barnard) reported that the new station 
in Sculcoates Lane was approaching completion, and would be ready 

Bannister & Oo. for coal 
was accepted. i: 


Hyde.—A Local Government Board inquiry was held last 
week with reference to an application of the Corporation for power 
to borrow £1,000 for the pu of electrically lighting the new 
eroe 5 And dO ost vr eae pad to the eleetric 

ng cf the new buildings, the advisabi generally adoptin 
electricity in the borough is now being poor dr bya iub cosittas 
of the Corporation, upon whose recommendation a consulting engi- 


" neer has been appointed. 


India.—The proposal of the superintendent and agent of 
the East Indian Railway for the lighting of the Jamalpur workshop 
with electeicity has been sancti by the Government. There is an 
additional p of extending the electric illumination to the 
municipal town under certain conditions. The object of the company 
is to facilitate labour in the dark, in consequence of the increased 
demand of manufactured rolling stock in India. 


Lancaster.—The Electricity Department have to 

pro 8 during the last two years. A to the annual financial 
just issued, they lost £913 Oa. 6d. during the first three 
The price was then reduced, and within the last two years the profit 
has been £€86 66. 10d. It is that there will be a large 
amount towards the relief of the rates in future. Many motors are 
being introduced into Lancaster workshops, the latest to adopt them 
being the executors of the late Mr. W. Richardson for the y 
Street sawmills. 


Leeds.— By receiving the Royal assent to their Local 
Government Bill, the Leeds City Council have advanced another step 
in their purchase of the Yorkshire House-to-House Electricity Com- 
pr business. They will now be able to serve notices u the 

lectricity Company, examine their books, and eventually t over 
the concern. Meanwhile the company’s business is extending. 


Leyton.—The Electric Lighting Committee has con- 
ferred with the electrical engineer as to the system of arc lighting in 

igh Street, Leytonstone, and has instructed him to obtain one series 
of lamps from three different makers. 


Luton.—At a meeting of the Luton Corporation on 
Thursday, June 28th, the clerk produced the agreement between the 
Corporation and Mr. Albion T. Snell, electrical engineer, the terms 
being to prepare a scheme and superintend its completion, and engage 
an efficient clerk of works at his own cost until supply of eleotric 
light, and a commission of 5 per cent. on the first £8,000 expenditure, 
and 3 per cent. on the remainder. The seal of the Council waa 
affixed to the agreement. 6 2 

(Continued on page 205.) 
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THE NEW ARC WORKS, CHELMSFORD. 


IwwEDrATELY following the fire in 1896 which destroyed the 
greater portion of the old works of Messra. Orompton & Co., 
Limited, situated at Moulsham, Chelmsford, the firm entered 


into negotiations 
for the purchase 
of about 10 acres 
cf land adjoining 
the Great Eastern 
Railway, situated 
icf a mile from 
theoldworks. The 

ssion of this 
site was only ob- 
tained at the end 
of 1896, so that 
work on it could 
not be commenced 
before that date; 
bnt during the in- 
terval Mr. Cromp- 
ton, in company 
with Mr. Brunton, 
the manager, lost 
no opportunity of 
visiting and ex- 
amining the most 
modern engineer- 
ing shops in 


Europe, and the new works which we are about to describe 
show the result of much thought and consideration of all the 
problems presented by the great question of laying out modern 


engineering works 
in the best manner 
to manufacture 
high class electri- 
cal plant cheaply 
ard rapidly. The 
zew works facing 
the Chelmsford 
Writtle Road con- 
sit of offices, and 
a main shop de- 
voted almost en- 
tire to dynamo, 
motor, and trans- 
former work; 
switchboard, in- 
trument, and arc 
lamp manufacture 
being still carried 
onat the old works 
ma very large 
wale, This shop 
bass width of 260 
feet, and the pre- 
tent length is 225 
feet; but the end 
all is removable, 
and it is contem- 
plated at no dis- 
tant date to take 
this down and 
lengthen the shop 
t the demand for 
wore flor space 
Increases, The pre- 
tent area of 260 
y by 225 feet 
unob- 
toe fy inter- 
ul walls or parti- 
tons, eo that an 
Winterrapted 


"enof thewhole floor can be obtained from the shopmanager’s 
oces or from the test room offices, both of which are situated 
1 extending the full length of the near end wall 


This floor space is divided into eight bays 


MAIN SWITCHBOARD. 
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Rilway line. Four of these bays are provided with electrically- 
driven travelling cranes, varying from 15 tons down to 3 


tons capacity, and the remaining bays with hand power travel- 


travelling cranes in all. 


NUMBERING OF PANELS FROM LEFT TO RIGHT. 
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240-H.P. MULTIPOLE GENERATOR. 


"br north and south, and parallel to the Great Eastern apart. | 


ling cranes, bat with provision for the addition of electrical 
Three of the largest bays are 33 
feet high up to the roof girder, and 24 feet up to the travel- 


ling crane gantry ; 
two of these large 
bays have a span 
of 40 feet, and a 
third a span of 30 
feet. The remain- 
ing bays are 30 feet 
span, and 20 feet 
to the inside of the 
roof girder,and 16 
feet to the travel- 
ling crane gantry. 
The roofing is of 
the “saw tooth” or 
“ weaving shed" 
pattern, with large 
frames, so that the 
short side, which 
is entirely of 
glass, and faces 
the north, is con- 
siderably higher 
than usual, and 
thus a very regu- 
lar and perfect 


light is obtained all over the building. As the roof prin- 
ciples have a 30-feet span, it will be seen that the height 
of the glazing for the north light is unusual. 


The entire 
floor space is paved 
with wood blocks. 
Across the top of 
the bays the Great 
Eastern Railway 
siding was laid, 
and at right angles 
to this a 27-inch 
gauge railway runs 
down the centre 
of each bay, there 
railways being 
connected at the 
north and south 
ends by cross rail- 
ways with turn- 
tables to each bay, 
an arrangement 
which gives ex- 
ceptional facilites 
for shifting goods 
rapidly and easily. 
After their bitter 
experience at the 
Sid works, Messrs. 
Crompton have 
taken special pains 
to construct the 
new building in 
the most fireproof 
manner. With the 
exception of the 
flooring . blocks, 
which, from their 
position, never can 
take fire, the whole 
of the building is 
of non-combust- 
ible materials. 
The walls are of 
bricks, the stan- 
chions, travelling 


crane girders, ard roof girders are principally of steal, the 
glazed slopes of the roof are fitted with Helliwell patent 
glazing bars, and the long slopes of the roof are covered 
with heavy corrugated sheathing in two thicknesses, spaced 
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Across the southern end of the building runs a store for 
raw material communicating with the main building only by 
three doorways pierced in the brickwork and closed by sliding 
iron doors. One very important feature of the arrangement: 
is, that the store of finished parts on their way to be assembled 
and made up in finished machines occupies a portion of one 
of the bays in the main building. In this space everything 
is arranged as 
conveniently as 
possible for access ; 
it is fenced cff 
from the main 
shop by a low 
screen of iron sur- 
mounted by 
pierced ironwork, 
so that the view 
right along the 
shop is not inter- 
rupted and the 
goods inside the 
store can be seen 
from the outside, 
although they are 
not accessible to 
the workmen. An 
important feature 
ia this shop is, 
that as the whole 
of the power is 
transmitted  elec- 
trically, shafting 
is used to a very 
small extent— in 
fact, there is only 
two short lengths 
in the whole 
building. s 

As a rule, the transmission is from the generating plant 
Bituated close to the east wall of the building, throuzh bare 
copper, overhead mains, hung on insulators, to separate 
motors arranged to work each tool ; but in one bay, as stated 
above, there is some shafting, which is divided into two 
lengths and driven by two motors, a group of small tools 
being driven off 
each length of 
shafting. 

There are two 
8:t3 of generating 
plant, one a 240- 
H.P. Crompton- 
Marshall com- 
pound condensing 
slow-speed set, the 
engine being fitted 
with Proell valve 
gear and Corliss 
exhaust valves. 
The generator has 
a 6-foot diameter 
armature built up 
on the engine 
crankshaft, and 
the eight-pole field 
magnets are all 
steel. 

The other set 
ia a 200-H.P. 
Willane. Crompton 
set, the  crank- 
shaft of which is 
prolonged by an 
additional length 
of shafting, on 
which pulleys are keyed for testing purposes. This Willans 
st is also available for supplying current for driving the 
shop motors. 

Steam is provided by two Babcock & Wilcox boilera, which 
are rated at 5,000 lbs. of steam per hour. They are provided 
with two Babcock & Wilcox latest pattern Scotch furnaces 
for burning smoky coals, and they have superheaters also of 


A MACHINE Bay. 


A TunNiNG Bay.—SuHowING Motor-DRIVEN LATHES. 


the latest pattern. A Green's economiser is fitted. The 
condenser is placed above the boiler house, and is carried on 
steel stanchions. It is of the evaporative surface type made 
by Ledward, and is large enough to condense the steam when 
either of the engines is working up to 200 H. P. The vacuum 
i3 obtained by an air pump on the Edwards principle, made by 
the Central Marine Works of Hartlepool, and is driven by a 
motor. The cen- 
trifugal pump for 
circulating the 
water is also elec- 
trically driven, 
The condensing 
plant is very satis- 
factory, and it is 
not difficult to 
maintain a 
vacuum of 25 
inches, in fact, 26 
inches have been 
obtained with a 
high barometer. 
The feed water is 
forced into the 
boiler by a three- 
throw horizontal 
pump motor 
driven. The 
special feature of 
this is the employ- - 
ment of a three- 
speed coned belt 
driving pulley. 
This allows of an 


extremely slow 
speed at times 
when the feed 


needed to the boilers is small, or a very high speed of 
the pump when a large quantity of water is to be de- 
livered, either for fire purposes or for pumping from the 
wells or from the reservoir. As the boilers have been con- 
stracted adjoining the engines, but on the outside of the 
main building and below the general level of the ground, 
the coal can be shot direct from the coal trucks into the 
bunkera, sliding 
down the inclined 
bottom of the 
bunker to a posi- 
tion close to the 
fireman in the 
front of the 
boilers. — 

As these works 
are outside the 
borough bound- 
ary, they have 
been provided with 
their own water 
supply and their 
own sewage sys- 
tem, several wells 
being sunk and 
connected by pip- 
ing, so that an 
excellent | supply 
of water is ob- 
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— ger tion to these, a 

. a reservoir has been 

! xa a crede a | constructed at the 

— — lower end of the 

plot, cement lined, 


and capable .of 
holding 500,000 
gallons of water. To this reservoir the whole of the 
rain water pipes from the buildings are led. For dealing 
with the sewage at the lower end of the ground, a system of 
tanks on the Scot:-Moncrieff system have been put down. 
The sewage passes into the first of these tanks, which is à 
closed one, and there ferments under aerobic conditions, then 
enters a second tank, where it is attacked by anaerobic 
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organisms, and thence it passes through filter beds, where it 
is mineralised, i. e., the decomposed products are turned into 
mineral salts by the action of nitriting organisms. The 
eflent from the last tanks is quite clear and free from 
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one for the smiths’ work, another for the enamelling work 
on the electrical heating and cooking apparatus, a third for 
smiths and carpenters, and a fourth for casting. 

Alongside the enamelling shop is a complete apparatus for 
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GENERAL VIEW FROM GALLERY AND SHOP MANAGER'S OFFICE. 


smell, and, although an excellent fertiliser, it is not capable 
of again decomposing and -becoming a nuisance, as it no 
cn contains any organic matter in an unstable con- 
tion, 

The offices, which front on the main road, measure 160 


AN ERECTING BAY. 


tet by i fett. The drawing offices, at the one end, are lofty 
ui wli lighted, the commercial offices being at the other 
with the private offices of the staff between them. 
ilaide the main edifice are several detached buildings, 


making Dowson gas to supply the whole works for heating 
stoves, soldering, brazing, and similar purposes. 

The furnace in the enamelling department is of simple 
construction, it is, in fact, an unusually large muffle furnace 
fired by Dowson gas. In this furnace, not only the electri- 
cal and cooking goods are enamelled, but the supports and 
girders which carry the Crompton system of underground 
mains are enamelled to any desired colour, while the covers 
of cut-out boxes, distribution or transformer boxes can be 
enamelled on the inner side. Messrs. Crompton find this 
enamelling system of insulation £o perfect and so durable 
that they are extending it to many other parts of the elec- 
trical goods manufactured by them. 

The switchboard has been designed in an exceptionally 
substantial manner, and represents Messra. Crompton and 
Co.’s latest practice as regards details of the switches and 
other gear for low tension distribution. The switshes are 
all of very heavy pattern, and with bright steel insulated 
handles. Each switch is also provided with a separate and 
easily renewable sparking piece, by means of which all burn- 
ing of the current-carrying contacts is avoided. 

The automatic cut-outs are modifications of the pattern 
which they have been successfully making for so long, and 
which are very largely in use in 80 many of the low tension 
cantral stations as zero cat-outs on the dynamo panels. In 
the case of the present switchboard they are Ded : as excess 
cut-outs. 

The instruments are of their latest dead-beat permanent 
magnet pattern, and have an accuracy within 4 per cent. 
Thesc instruments respond very rapidly to the slightest 
changes of load, indicating the correct reading at once 
without any preliminary swinging of the needle. The whole 
of these fittings are mounted on 14-inch slate panels carried 
in a heavy iron frame, and no woodwork is used in connection 
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with the frame at all. The dynamo panels are arranged on 
the left hand facing the board, and the circuit panels on the 
right hand. In the centre is placed, first, panel No. 4, con- 
taining an arrangement of heavy plug bars, by which any 
combination  be- 
tween the two 
dynamos ard the 
two main circuits 
can be made. 
Next to this comes 
No. 5, supplying k 
current up to 

1,200 amperes for 
the use of the 
testing depart- 
ment, containing 
main switch, main 
fuser, ammeter, 
and on the other 
pole an excess cut- 
out. Panels Nos. 
6 and 7 are de- 
voted to the 
various circuits 
distributing power 
and light throug - 
out the works, the 
upper six circuits 
being lighting cir- 
cuits, the lower six 
motor circuits. 
No. 8 is a spare 
panel for addi- 
tional circuits, 
and No. 1 a spare panel for an additional dynamo. No. 2 is 
a panel for the 240 H.P. Crompton multipolar dynamo 
with Marshall compound engine, and contains an ammeter 
to 1,500 amperes, voltmeter, main switch, fuses, sbunt 
regulating switch, and on the other pole an excess cut-out. 
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MoTOR-DRIVEN WINDING LATHES. 


No. 3 is a panel for the 200 H.P. Crompton-Willans set, 
and contains-a similar set of instruments to No. 2. This 
engine is chiefly used for heavy testing, and has a length of 
shafting coupled to one end of its crankshaft, it has also at 


Heavy ARMATURE AND TESTING Bay. 


the other end of its crankshaft a dynamo, and it can be 
used for power and light throughout the shops in the place 
of the Crompton-Marshall set, or in parallel with the same 
if so desired. The usual method of running is to supply 
the shops from 
the Crompton- 
Marshall set, and 
a large amount of 
testing is done by 
the same set at 
the same time by 
means of motors, 
If an unusually 
heavy large m:- 
chine has to be 
tested, it is belted 
on to the shaft 
connected with 
the Crompton- 
Willans set and 
run independ- 
ently of the shop-. 

The testing de- 
partment is silu- 
ated in the south- 
east corner of the 
works. No special 
building has been 
provided for this, 
but a portion of 
the main shop bas 
been railed off. 
By this means 
the transference 
of the machinery to and from the test room is effected 
with the minimum of labour and by one of the ordinary 
shop travellers. This department covers a floor space cf 
about 3,000 square feet, part of which is covered by the 
instrument gallery. In addition to this, in three other parts 
of the shop there are special enclosures, one for testing : 
armatures during the process of manufacture, another for 
testing transformers during and after manufacture, and a 
third containing the water and other resistances used for 
high tension tests. Near the middle of the test room is 
a 200 H.P. Willans engine, to one end of whose crankshaft — 
is connected a heavy testing shaft provided with pulleysof . 
various sizes. On either side of this shaft a series of longi- 
tudinal rails is fixed to concrete foundations in the floor, and 
by means of transverse rails on these longitudinal rails, any 
size of dynamo can be accommodated. All the larger 
dynamos, from about 50 kilowatts upwards, are belt-driven 
off this shaft. Dynamos smaller than this are tested by being 
belted to motors, the current for which is obtained from the 
shop generator. As has been already said, the steam plant com- 
prises two direct coupled sets, one of 200 H.P., the other of 
240 H.P.; it is possible in special cases to test dynamos 
taking as much as 400 H.P., half the power being delivered 
to the shaft from the Willans engine direct, and the other 
half from the Marshall engine, by means of motors. As 
duplicate boiler power has been provided, and also two 
complete sets of exhaust pipes, either of which can 
be connected to the atmosphere or condenser, a8 may 
be desired, it is possible tə make steam tests, condensing 
or non-condensing, up to 250 I.H.P., and a convenient 
system of steam and exhaust valves and connections are 
being put down for this purpose. 

In testing dynamos the load is taken up on resistance 
frames of the usual kind, of which a large assortment is pro- 
vided. Atpecial feature of these resistance frames, is that they 
are self-contained, each having its own commutating board, 
so that various combinations of resistance can be made, and 
they are mounted on wheels. By this means it is possible 
(since the current is measured by potentiometer methods) 10 
most cases to bring the resistance frame close to the machine, 
and so avoid having long lengths of cable about the test room. 
Occasionally the load is taken up by coils of wire under water, 
and suitable arrangements have been provided for this, by 
means of which a continuous supply of water is supplied. 
These water-cooled resistances are arranged in the same 
building as the water resistances for the high tension tests. 

A dynamo or motor undergoing tests has. the whole of 


vd. u. Mo. 1,080, Abe ver 5, 1896.) THE ELECTRICAL REVIEW. 


205 


—— . UR. 


messarements made in a room on the testing gallery 
horis the testing beds. In this room are provided :— 
Foor Crompton potentiometer sets for continuous current 


40% Wheatstone bridge. 

A complete range of electro-dynamometers for measuring 
alternate currente, either low or high tension, from 01 of 
an ampere and upwards. . | 

Alo wattmeters measuring from 10 watts upwards, and a 
complete range of electrostatic voltmeters from 10 volts to 

000 


As the continuous current testing is carried out entirely 
by the Crompton dynamometer method, no heavy current 
cables need be brought into the testing cabin at all for this, 
anly mall potential leads being required. For the alternate 
current testa the ordinary cables are brought in. 

When a moderate size dynamo or motor has to be tested, 
it ia dropped on to the testing bed by an eiectrically-driven 
traveller, fixed down by the test room staff, belted (in the 
cx of a dynamo) on to one of the test room motors, the 
sistance frame is run up alongside and connected on; a pair 
of light potential leads are run on crutches to terminals on 
the nearest stancheon, which communicate by permanent 
wiriog to the instrument gallery. An attendant takes his 
sation ab the commutator end of the machine to be tested, 
with a counter and electric bell in readiness. The 
machine is etarted up and the load put on (a rough indica- 
tion being adie by the amperemeter near the resistance 


the ding communicated to the instrament gallery by 
ing tube. During this half minute several accurate 
ings of current and E. M. F. are taken by means of 
the potentiometer. The machine is then left to run for a 
number of hours at full load depending on its size, usually 
from three to six, and sometimes 12 hours. At the end of 
this period the machine is stopped for a few moments to 
temperatures to be taken. .It is then started up 
guin and complete series of readings at all loads is taken, 
after which it is and the whole of the resistances are 
messured and the insulation tested. If the machine is satis- 
factory, it is returned to the shops to be finished off. Before 
this testing, however, the armature, the most important 
of the machine, has already been tested twice if not 
time; firstly, 28 soon as it is wound, and before the 
commutator is fixed; secondly, when the commutator is 
fixed; and, thirdly, when the armature is finished, so that if 
any fault should exist it is discovered at as early a stage as 
soe during manufacture. There are several pre- 
tests which an armature has to pass before it is 
tllowed to be put into its field. First, a galvanometer teat 
by which the resistance of all its sections is compared ; 
woondly, an alternate current test, by means of which, 
should there be any short-circuited sections, these are burnt 
out; and, thirdly, a test of insulation. This latter is usually 
"tied out by means of an alternate current transformer 
wih sn adjustable secondary voltage. The test pressure 
is an alternating E.M.F. 14 times the working 
HT. The transformer used for this purpose can be 
adjusted to give any secondary voltage between 200 and 10,000 
rola, With a transformer of this kind 50,000 volta have 
been succesafully dealt with for other purposes. 
As regards the field magnet coils of machines, immediately 
they leave the winding heads the resistance is measured, the 
Uri and gauge of wire are recorded, and an insulation test is 


As regards alternators, the usual insulation and resistance 
lat, as mentioned above, are carried out during manufacture, 
the ion being tested at double the working voltage in 
this ame, Similar testa are applied to transformers. The 

tests on transformers include the measurement of the 
Open circuit watt the primary and secondary voltage at 
"Mo loads, and of the fall of secondary E. M. F. as the load 
E incressed. A final insulation test is taken with every 
ormer when it is complete with all its fittings in its case. 
The standard to which all test room measurements, whether 


continuous or alternating current, is referred, is the Clark 
cell. By means of the Orompton potentiometer, continuous 
current instruments of all kinds can be readily checked and 
compared with this cell, and the alternste current instruments 
(electro-dynamometers and electrostatic voltmeters) can be 


also referred to the same standard, if a comparison is made 


first with the continuous current. 

We have quite recently had the pleasure of privately 
inspecting every part of Messrs. Crompton's new works, and 
we should scarcely be accused of overstating the case by 
saying that it would be difficult to find a better laid out 
shop for electrical engineering in the kingdom, everything 
that human forethought and experience can suggest in the 
way of labour-saving appliances and economical production 
being very much in evidence, some beautifal American tools, 
which the space at our command will not permit us to touch 
upon here, being by no means the least important. 

With such & combination of machinery, and with the 


experience gained by years of study of Continental methods, 


Messrs. Crompton should have no difficulty in meeting the 
enterprising German or other foreigner on his own ground, 


‘and competing on favourable terms for the world’s require- 
ments in electrical manufactures, and we heartily wish them, 


as pioneers of the best type when nearly everything 
electrical was, more or less, under the control of unscru- 
1 company promoters and speculators, many years of 

nanoialsucoess as a justly earned compensation for past 
and undeserved misfortunes. | 


ELECTRIG LIGHTING NOTES. 


(Continued from page 200.) 


. Liverpool.—In reference to the power station to be 
erected upon the Pumpfields Estate, the Generating Stations Com- 
mittee have passed the following resolutions :—" That the city elec- 
trical engineer be instructed to furnish the Corporation surveyor with 
the necessary information to enable him to prepare the actual working 
plan for the buildings, the engine house to be made sufficiently high 
to admit of the use of engines, each of 2,400 H.P.; aud that the city 
electrical engineer be authorised to obtain tenders for the supply of 
14 steel Lancashire boilers from a list of firms submitted to and ap- 
proved by the Committee." 


Machynlleth.—In common with other watering places 
of North Wales, Barmouth, Towyn, and Aberdovey, Machynlleth is 
yielding allegiance to the electric light system, and a company is 
about to be formed for the purpose of installing electric light in the 
town. Influential persons are already, indeed, negotiating for the 
purchase of certain properties situated within a mile of the town 
with a view to securing the necessary water-power. 


Manchester.—In the Manchester Corporation accounts 
just published, the net revenue of the electricity department for the 
year ended March 31st, 1898, amounted to £13,522 17s. 4d., as com- 
pared with £16,812 8s. 1d. for the ‘corresponding Menos in 1897, 
showing a decrease on the year of £3,289 10s. 91. Messrs. Needham 
and Hesketh, newly elected councillors, have been appointed to fill 
vacancies on the Electricity Committee.—Mesers. W. T. Glover & Oo., 
the Salford electrical engineers, have, it is reported, secured a large 
piece of land in Trafford Park, Manchester, for the erection of works, 
and they will supply electric power and light to the Park.—At the 
monthly meeting, of the Stretford Urban District Oouncil held on 
Taesday evening, it was decided to | Sid gia for a month the 
up of the provisional order of 1897, authorising the supply of 
electricity for lighting and haulage purposes throughout the district, 
and also the s api nent of a consulting engineer.—The Whitefield 
District Council will oppose the Bill of the General Power Distri- 


buting Company on the second reading. 


Newcastle-on-Tyne.— At the last Council meeting 
Alderman Armstrong said that tenders had been received for the 
supply of machinery for the electric lighting installation. They 
would be dealt with by the Committee in due course, and would 

robably be brought up for consideration at the next meeting of the 
Bouncil, after the sanction of the Local Government Board to pur- 
chase land for the station had been received. 


Newcastie-under-Lyme.—Notices having been received 
from two companics of treir intention to apply to the Board of 
Trade for power to supply the electric light in the borough, the Town 
Clerk has been instructed to oppose the applications, and to apply 
to the Board of Trade for power to supply electricity for public and 
private purposes within the district. 


Petersfield.—At the last meeting of Urban District 
Council the report and draft scheme of Mr. A. H. Preece for estab- 
lishing an electricity supply station in Petersfield was read and 
referred without comment to the Lighting Committee to consider and 
report at the next meeting. The scheme provides for street light- 
ing by means of arc lamps in the main streets and glow lamps in the 
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side streets. Allowance is made for 1,000 private lamps, and the 
total horse-power required will be 70. The estimated capital expen- 
diture upon this scheme is put at £1,875 for 5 plant, £1,000 
for mains, and £875 for lamps, posts, &c. The annual expenditure, 
including repayment of loan with interest, is estimated at £811 5e, 
and the income £783 10s., including £525 from private lighting. It 
is clearly pointed out that the success cf the undertaking depends 
upon the support from private consumers. 


St. Marylebone.—On the motion of Mr. Martin Morris, 
the Baths Committee of the Marylebone Vestry have been empowered 
to make inquiries as to the cost of providing plant at the baths and 
wash-houses to enable the Vestry to generate electricity for the 
lighting of those buildings. 


St. Pancras.—The Electricity Committee advises that 
56 arc lamps, hitherto switched out at 1 a.m., be kept alight through- 
out the night at an extra cost of £250 per annum. 


Southampton.—At a meeting of the Council on July 
18th it was decided to give two yearly incrementa of £20 each to the 
electrical engineer. Last week, at a meeting of the corporate body, 
ap was made to rescind the previous resolution, it being urged 
that it was wrong in principle to give prospective increases of salary. 
-In answer to this contention, the chairman of the Lighting Com- 
. mittee submitted that it would be child's play to pass a resolution at 
one meeting and rescind it at the next. Ona vote being taken, the 
resolution to rescind the previous one was carried by 17 to 14. There- 
upon a member gave notice that at the next meeting he would 
propose that the resolution just passed be rescinded, as there was a 
small attendance of members, and the question was of so much 
importance that it ought to be carefully considered. 


Stirling.—Last Friday the Police Commission had a 
lengthy debate with reference to the pro Touch water-power 
‘electric lighting scheme. The matter will come up again at next 
Monday’s meeting, and in the meantime the Lighting Committee is 


The Board of Trade have given official sanction to Mr. Yorke's 
scheme for the electric lighting of Stirling by means of the Touch 
water supply. 

Stoke.—The Potteries Electric Traction Company have 
informed the Stoke Council of their intention to apply for a pro- 
visional order to supply electrical energy for public and private 
po within the Council's district. The Council will join other 
authorities in opposing the company's application if necessary. 


Taunton.—A Local Government Board inquiry was 
held Mr. H. H. Law on Wednesday last week, into the Town 
Council's Dn for power to borrow £11,500 for the purposes 
of electric lighting. The Town Clerk gave a general résumé of the 
whole of the transactions which had led up to the applying for the 
loan. He further recounted how Messrs. Kincaid, Waller & Man- 
ville, electrical experts, had been called in to advise the Corporation. 
They issued a report, and at first advised the diture of £10,000, 
which was the amount of the loan originally to be asked for, in order 
to obtain improved rigger and keep pace with the extra demands 
for supplying the light. | sum, however, was not found to be 
sufficient, and a supplamen amount was added, making the total 
loan £11,500. The Town Clerk then prone to give the history of 
the introduction of the electric light in Taunton, first by & private 
company, whose righte and plant were subsequently purchased by 
the Corporation in 1892 for £9,300. The extra cost entailed by the 
electric light was £300 per annum, and the average cost for lighting 
the town by gas only before 1892 was £847 annum. The electric 

ht concern had since been carried on with a capital of £24,000, 
wW it was suggested was very moderate for an undertaking of that 
magnitude, and which was only £4,000 more than the capital of the 
original company. If this loan asked for were granted, as the Oor- 
poration hoped it would be, and the work required carried out, it 
would entail an increased expenditure in interest and sinking fund of 
about £690, but a great part of this, as Mr. Manville would tell them, 
would be saved yearly by the introduction of new machinery. 

Mr. Th ill, the electrical engineer, read a report presented to 
the Committee in January last. The Les existing plant was 
sufficient to supply 8,000 8-candle-power lamps for purposes of private 
lighting, but they were at present supplying 5,329, and had 730 lam 
on order. They had 55 aro lampe, 500 incandescent, and 8,711 
private lamps. There had never a deficiency on the works 
. since they were taken over by the Corporation. In answer to Mr. 

Clarke, witness said that of 730 Cyr at present on order, 230 would 
be on the free wiring system.—Replying to Mr. Clement Smith, Mr. 
Thornhill said that the high tension cable cost £181 per mile, and 
the low tension cable £127. 

Mr. Manville, of the firm of Messre. Kincaid, Waller & Manville, 
electrical engineers, was the next witness to give evidence, similar to 
that already given by him in bis report to the Council. With the new 
and improved machinery which it was proposed to get to run the 
works, and to meet the increased Cemands for the light, he estimated 
that, after allowing for the payment of interest and sinking fund on 
the loan, there would be an annual saving in the working expenses of 
upwards of £500. 

There were several parties present opposing the rcheme. 


Turkey.—It is reported that the Turkish Government 
has lately received a number of applications for concessions to intro- 
duce electric lighting in several towns in the provinces. 


West Ham.—The architect's estimate for the electric 
lighting of the Institute and Library shows the cost as £1,100. The 
Electric Light Committee has power to accept tenders and arrange 
tor the supply of the fittings in time for the opening. 


tion of the Chatbam, Gillingham, and District Electric 


Walthamstow.—The Urban Council has resolved that 
the plans and estimates submitted by the electrical engineer be 
approved, and that app isnon be made to the L«cal Government 
Board for sanction to borrow £41,690 for carrying out the electric 
light scheme. 


Willesden.— We understand that the District Council has 
resolved, upon the Electrio Lighting Committee's recommendation, to 
appoint an electric lighting engineer as a official of the 
Council, at a salary of £400 per annum. | 


Woolwich.—The Woolwich District Electric Light 
Company, who are about to make extensions to the electric 
light mains, have asked the Local of Health whether they will 
consider the question of street electric lighting. In that case they 
will prepare a scheme and quote terms. The Highways and Works 
Oommittee will consider the matter. 


Wrexham.—At last week's Council meeting there was a 
long discussion respecting tbe proposed purcbase of the Willow 


Brewery for £8,000, for the purpose of erecting baths, electric light . 


station, stables, &o. The Council applied 
Local Government Board for sanction to borrow the money to pur 


some months ago to the 


chase the brewery, and after the Board had held an inquiry they . 


gave no definite reply, but stated that if the Council, on further con- 


sideration, were fully satisfied that it would be desirable in the . 


interests of the borough that the purchase should be made, they 
could apply again for the assent of the Board for the loan. 


ELECTRIO TRACTION AND MOTIVE 
POWER NOTES. | 


Birmingham.—The Public Works Committee of the 


City Council have just appointed from among their number a sub- 
committee, consis of Messrs. Howard Lane Désscker 
to inquire generally into the question of tramways. 


Blackpool and Fleetwood.—This system of electric 
tramways which has been described in the ErxorRICAL Rayiev, 
was opened on 30th ult. in the presence of a large company. A 
trip over the system was followed by a banquet at the Imperial 
Hydro, Blackpool, about 100 gentlemen being present. Mr. 
G. Richardson presided. 


and Balden, 


- 


Bradford.— The Corporation new Bolton Road electric - 


tramways were formally opened on 29th ult. The members of the 


Tramways and Baths Committee, and a number of invited guests, - 


held at the Town Hall. 
Alderman Cowgill; Mr. J. H. Cox, the city engineer; Mr. O. H. 
Baldwin, on bebalf of the Westinghouse Oompany; Mr. W. E. B. 
Priestley; and Mr. C. E. Dowson. On Saturday and Monday a five 


on Monday £36 14s. 6d. The cars were well patronised. 


Bristol,—The tramway traffic on Monday established a 
record for an August Bank Holiday. Last year 105 cars were run 
and 122,953 passengers carried. 
146,244 passengers carried, showing an increase of 29,291 passengers. 
The Staple Hill Electric Line ecored tbe highest number, carrying 
no fewer than 32,070 passengers. 


Bromley.—The Urban District Councils of Bromley and 
Beckenham have received intimation from the Light Railway Com- 
mission that in consequerce of so much opposition the scheme for 
the construction of a light railway from Herne Hill to 
(Kent) had been dropped by the promoters. | 


Calcutta.—The question of the electric tramway service 
for Calcutta will shortly be brought forward for ditcussion before s 
meeting of the Municipal Corporation. The chairman of the 


minutes cervice was run. The takings on Saturday were £37 6&,and - 


is year 125 oars were run and 


eres 


Farnborough 


poan 
orporation has, accordiog to a Madras paper, been circulating 4 


report on the scheme among the Commissioners. 


Chatham.—The Light Railways Commissioners on 


Tuesday held an inquiry at Chatham, with reference to the applica- 


Company, for powers to extend the line in High Street (East), 
Chatbam, from the Luton railway arch, up Chatham Hill, and so on 
to connect Obatham with the large and continually increasing dock- 
yard and naval district of New Brompton and Gillingham. The 
commissioners were Mr. G. A. R. Fitzgerald, M. P. (chairman), 
Colonel Boughey, R. E., C. S. I., and Viscount Emlyn (acting secretary). 
Mr. F. F. Smith (of the firm of Sir William Webb, Hayward and 
Smitb, Rochester), appeared for the promoters. Mr. A. R. Norman 
appeared for Mr. H. Jasper and the Local Electric Lighting 
Company, who opposed the scheme; Mr. Evans Prall appeared as 


solicitor for tbe Brompton, Chatham, &c., Water Works Company ; 


Mr. H. P. Mann (Town Clerk), represented the Oorporaticn of 
Chatham; and Mr. F. J. Berryman (Mesars. Basset and Boucher) 
was for the Gillingham District Council. There was also a large 
attendance, including the Mayor of Chatham, Councillor G. H. 
De la Cour, and several Aldermen and Councillors of the Chatham 
Corporation, and other officials from the local companies. Mr. 
Fraser, engineer to the company proposers, described the proposed 
lincs, and stated that there was an understanding between the 
Chatham Corporation and the company that the latter should contz- 


way 


went for a trip over the line, and in the afternoon a luncheon wa 
Speeches were delivered by the chairmen, - 
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bate £7,500 towards street im ta in the borough where the Lord Henniker. The line has been carried out by the Isle of Man 
proposed lines would ran. . Norman did not oppose this line, Tramways and Electric Power Company, Limited, which owns the 


Glasgow and Paisley.—The Tramway Committee of the 
Glasgow on last week conferred with representatives from 
Paisley on the subject of extending the tramway system from Ibrox 
to Paisley, and working by electricity. Although there was no 
definite reoommendation, it is understood that the Paisley represen- 
tative were favourable to the Glasgow proposals. It is also stated 
thet in the event of the extension to Paisley, and the line worked by 
electricity, Glasgow Corporation will make overtures to take over the 
tramway system of Paisley. 


Heddersfield.—The Tramways Committee, in further- 
axe of the proposal to adopt electric traction for the tramways in 
substitution for steam traction, have appointed a sub-committees to 
visit Leeds and Halifax and other places. In addition the tramways 
manager, Mr. J. Pogson, has drawn up a report upon the subject. 
He isof opinion that the present isa suitable time to introduce 
lectric traction. He recommends that it should be tried on the 
Lindley and Edgerton circular route which is quite independent, and 
would afford a comparative test with steam traction. Mr. Pogson 
estimates the net capital cost of equipping the Lindley section for 
electric traction a£ £18,700. For this an annual charge of £954 
for interest and sinking fund would be required in addition to a 
depreciation fund of & year. 


Hungary.—Some trials of accumulator traction are about 
to bs carried out on the Steinamanger-Rumer Railway by the 
Hungarian State Railway authorities. 


Italy. —La Società Italiana di Elettricità, Sistema Ceuto 
of Milan, has arranged with the Rete Adriatica Railway authorities 
to carry out some trials with accumulator traction on the railway 
between Bologna and S. Felice-sul-Panaro. | 


jehnstoge,—On Saturday morning the members and 
oficials of the Johnstone "a Council left for London en route for 
Havre, on the invitation of the British Electric Traction Company. 
The party bas gone for the purpose of deciding whether to support 
the scheme for introducing the electric trolley system to Johnstone 
ri Paisley to Glasgow. 


The Metropolitan and Electric Traction.—In his 
speech to the shareholders of the Me litan Railway Oompany 
het week, Mr. John Bell, the chairman, made the following remarks 
n electricity: “He did not anticipate that the additional openings 
it was proposed to make would be of the slightest annoyance to the 
public, and he believed that they would be of immense advantage to 
sa MN travelling on the line, even when the railway was 
worked by electrical power. This led him to mention the experi- 
ment they were about to make for working electrically the piece of 
line between High Street, Kensington, and Earl’s Court stations. 
It was mutual arrangement which had been entered into between 
the District Company and themselves, by which each company 
ed to pay £10,000 towards the cost of the experiment, of the 
mes of which they were very sanguine. If it succeeded no time 
IN lost in applying electrical working to the whole of the 


The report of the board of the Metropolitan District Bailway 
Company says :—" With to the application of electrical power 
lo tection of trains on the Metropolitan and District lines, the 
boards of the two companies have thought it desirable and prudent 
lo have the question thoroughly studied, and have remitted the 
matter to Sir J. Wolfe-Birry and Mr. W. H. Preece, O.B., who are 
mith aa upon it with power to carry out certain test experi- 


f istrict Council for powers to 
donor £13,000, which is necessary for the purpose of constructing 
tion to th tans particulars M tih 
e e, i of which 

submitted by Mr. W. R. Acton, the surveyor. The length 
tramways, he said, was 2 miles 7 furlongs, and the 
withthe requirements of the Board of rade. " Eoospeotel 

req ents of the 0 i 
the work would be finished in two or three months. They were 
ben fun bonds for electric haulage, so as to save the from 
. afterwards. In reply to the inspector, it was stated 
a was not decided yet whether the conduit or overhead system 
"à be adopted. The District Council were in negotiation with 
= Oorporation to take over the tramways system. No 
Thay knew what profit would accrue by adopting electric haulage. 
oe was to let the Manchester Corporation lease it for three 
experimental purposes. 


A ewpert.—Large extensions of the tramway system are 
ur beg i _ At present horse power is used, but the new lines which 
laid down are being constructed with a view to the use of 
e ty. The contractors are Messrs. A. S. Morgan & Co., of New- 
Bome delay has been ages owing to the inability of the 

0 at once and orossings and Ameri 
ictor 7 md poin sing erican 


rporation own the tramways and lease them, 


aad they also control the electric lighting of the town, and ure spend- — 


— amount just now in extensions of the latter as well as the 


— (L0.M.), — The new electric tramway from 
to Donglas has been completed, after considerably less than 
It was opened on Tuesday, August 2nd by 


Africa, the following interestin 


electric arway at present running from Douglas to Laxey, and 
from Laxey tot 


an hour and a quarter. Starting from the present Laxey terminus of 
the line from 


portions of the cliff which overhuog at this d ww gn oris 
y Duigham Day, tue 


. again. Orossing the crops eve Valley close to the sea, the line 


winds round to the north of Port Cornah into the Port Moar valley. 
The terminus of the line is at the foot of Ballure Glen and Albert 
Tower. The new line passes for the most part through country 
which is practically unknown to the ordinary visitor. line is 
worked on the trolley system. 


Southport.—The report of the Southport Tramways 
Company announces the proposed sale of the £5 shares at £8 each to 
the British Electric Traction Company, Limited, and the shareholders 
are asked to confirm this advantageous proposal. 


Tipton.—Last week the District Couucil decided to 

oppose the proposed application to Parliament of the British Electric 

on Company for a Bill to confirm a lease of the tramways to 

that company. A sub-committee will follow the question of muni- 
cipalisation of tramways. | 


Tunbridge Wells.—The Ratepayers’ Association had a 
discussion last week re electric tramways. 


Warwick.—The Warwick Tramways Company held an 
adjourned extraordinary meeting on 29th ult., when the decision of 
the previous meeting, by which the undertaking is to be sold to the 
British Electric Traction Company, was confirmed. | 


TELEGRAPH AND TELEPHONE NOTES. 


Telegraphic Interruptions and Repairs :— 


CABLES. Down. Regulred, 
Brest-Bt. Pierre (Anglo, 1869) April Gth, 1893 eee eee 
West Indies— 
Bt. Oroix-Trinidad ... Nov. 80th, 1896 „ ecc 
Oaimanera-Bantiago de | 
Cuba ... iss .. June 10th, 1898 ., m 
Amason Oompany’s cable— 
Oable beyond Gurupa... June 8th, 18988 . ies 
rus-Latakia T „ Feb. 10th, 1898  ... m 
ong Kong-Manila eee oes May 9rd, 1898 eee eee 
Bolamo-Bissao At .. July 31st, 1898  ... mS 
Cape Town-Mossamedes .. August 2nd, 1898 ... ee 
LANDLINES. 
Trans - Continental line be- 
yond Masol des .. March 19th, 1896 ... - 
Oartagena-Barranquilla — ... July 4th, 1898 ... ee 
Baigon-Bangkok  .. .. August 1st, 1898 ... T 
Indo-European i . .. July 27th, 1898  ... July 28th, 1898 


African Telegraph Scheme, — The Daily Chronicle 
Brussels correspondent has obtained from Mr. R. D. L. Mohun, who 
commands the expedition for laying the telegraph in Equatorial 

g details regarding tbe undertaking. 
Mr. Mohun was formerly United States Consul at Boma, and has had 
& wide experience of African travel, having quitted the Consular 
service fora more adventurous occupation in the service of the 
Congo Free State. “The projected line," he said, " which will be 
telephonic as well as telegraphic, is in two sections, of which the first 
will run from Mtowa on Lake Tanganyika to Kasongo on the Tongo; 
in the district of Manyema, a distance of 200 miles. The 
section covers the district from this point to Stanley Falls, ee: 
a little over 400 miles from Kasongo. No doubt this line w 
ultimately join the Egyptian and Uganda portion, thus oom- 
pleting the circuit of communication in Central and Bast 
Africa. When Mr. Rhodes's line, now at Kotakota, has reached the 
southern portion of. Tanganyika, as intended, we shall be within 
reasonable distance of direct communication between the Cape and 
the Mediterranean. As regards the present undertaking, all 
the engineers are English, engaged by me in London. My chief man 
is Mr. Frederick Thornton, who sat on the Plague Commission at 
Bombay. Dr. Oastellote, F. R. O. S., also goes with us. We leave 
Antwerp by the German East African Mail line on August 20th, and 


‘proceed to the Zambesi direct. I take with me 250 miles of wire for 


the first section, and 1,500 loads of material. This represents the 
largest transport yet undertaken in this part of Africa, carriers 
furnished by the Hast African Lakes Company. The first portion 
the line will run on trees, at a height of 21 feet, but these will be 
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supplanted by poles at a later period. On the second portion poles 
.will be used, because material can here be transported by river. 
The time for the completion to Stanley Falls will be about 21 years 

: from the date of commencing work, on January 1st next. For the 
time being, the line will naturally serve chiefly for military purposes, 
Let me say, in conclusion, that the King has spared no expense, and 
has given me carte blanche to provide everything necessary to bring 
the work to & successful issue." 


Australians and the Pacific Cable.—We read in the 
: Australian papers that at a recent meeting of the Melbourne Chamber 
of Commeroe the latest phase of the cable question was considered, 
and after a lengthy discussion tbe following resolution was adopted, 
a copy of which was forwarded to the Premier:—''That in the 
opinion of this oouncil the il to these colonies in the case of the 
‘Empire becoming invol in war has been accentuated by the 
adverse pronouncement of the departmental committee of the 
Imperial Government when rcporting on the proposed exteneion of 
an alt-British telegraph line to Australia; that the activity displayed 
by other nations in strengthening their military and naval positions 
in the neighbouring seas, and connecting them by a network of cable, 
of which they have the exclusive or partial control, furnishes new 
and demonstrable evidence of the necessity of the long-discussed 
cable across the Pacific, and that it be urgently suggested to the 
Premier that the Colonial Office and the Government of the Canadian 
Dominion should be appealed to, with the view of a definite decision 
in favour of this great work being no longer delayed.” 


Interruption of Cable Communication with the 


Cape :— 
East Ccast Route. 


P eed ots Days. Section broken. 
Feb. 28th to Mar. 4th b Aden to Zanzibar. 
Mar. 19th to Mar. 25th 6 Durban to Delagoa Bay. 
May 14th to May 20th 6 d i 
May 24th to May 25th 1 Aden to Zansibar. 
June 13th to June 20th 7 Mozambique to Delagoa Bay. 
June 30th to July 8th 8 Delagoa Bay to Durban. 

, West Coast Route. 

Period of break Days. Section broken. 
Dec. 13/97 to Jan. 10th 28 Loanda to Bt. Thome 
Mar. 17th to 2 (several days) » » (for repairs). 
April 9th to April 19th 10 Sierra Leone to Accra. 
April 20th to May 5th 15 Benguela to Mossamedes. 


April 14th to May 5th 21 
April 27th to May 25th 28 


Cape Town to Mossamedes. 
Kotonon to St. Thome. 


y 4th to May 14th 10 Loanda to St. Thomé. 
June 3rd to de 2nd 29 ii T 
Aug. 2nd to (still interrupted) Cape Town to Mossamedes. 


Proposed American Pacific Cable.—The Pacific cab]; 
by which it is proposed to connect California with China and Japan, 
taking in Hawaii, the Ladrones, Carolines, and Philippines, will be 
12,945 miles long, and will, it is estimated, cost 12,000,CO0 dols., 
while repairs and renewals will require annually about 500,000 dols. 
more. directors are all men well known on tbe New York Btock 
Exchange, among them E J. Pierpont Morgan; while the 
president of the company is Mr. James mser, the president of 
the Central and South American Telegraph Company, wbo is one of 
the pioneers of submarine cable enterprises. The war has, says the 
Daily Chronicle, of course, stim the desire for its early com- 
pletion, and its importance is ap. orang by the fact that all the 
cables crossing the Atlantic touch either Englieh or French soil first. 


OONTRACTS OPEN AND CLOSED. 


OPEN. 


Ashton-under-Lyne.— August 29th. The Electricity 
Committee want offers from persons desirous of entering into arr nge- 
-ments for the wiring of premises within the borough on any sy.tem 
"of defetred payment. Particulars from Messrs. Lacey, Clirehugh 
‘and Billar. our “ Official Notices” this week for particulars. 


. Barking.—August 10th. The Council wants tenders for 
the supply and deli of electric meters and main cut-outs fora 
period of 12 months, also for the supply of lamp brackets and 
columns, and for the free wiring of premises in the district. Mr. 
W. C. O. Hawtayne iB consulting engineer. See our “Official 
Notices" July 22nd and for last week for particulars. 


Hull.—August 25th. The Electric Lighting Committee 
want tenders for the supply and erection of a 750-I.H.P. Willans or 
Belliss type engine, a 460-kw. high tension continuous current 
dynamo, and two 30-feet x 8 feet Lancashire boilers, for the electric 
light works. City electrical engineer, Mr. A. S. Barnard. See our 
" Official Notices" July 29th. 


London.—August 15th. The managers of the Central 
London Sick Asylum District are inviting tenders for electric 
lighting plant for the new asylum, Hendon, Middlesex.  Specifi- 
cation, &c., from the architects, Messrs. Giles, Gough & Trollope, 
38, Craven Street, Charing Oross, W.C. See our Official Notices 
Jaly 22nd for particulars. 


London.—The Director of Army Contracta is inviting 
tenders for the supply of various articles from time to time during 
the next 12 months. Among the items are electrical instruments, 
India-rubber goods, metals (copper, lead, zinc, tin sheet), telegraph 
cable and wire. Particulars from the Director, War Office, Pall 


Mall, S. W. 
London.— August 17th. The East Indian Railway 


pine ees is inviting tenders for the mpply ahd delivery of electric 
overhead travelling cranes and a steam electric power plant. Speci- 
fications to be seen at the offices, Nicholas Tane London, E.. 
Tenders are to be sent to Mr. A. P. Dunstan, secretary, marked 
“Tender for Travelling Cranes," or as the case may be, not later 
than 1 p.m. on 17th inst. The company reserve to itself the right to 
divide the order. A 21s. fee is charged for each specification. 


Rochdale. — PEE 6th. The Corporation wants 
tenders for the supply of boilers, economisers, condensing plant, 
feed pumps, steam and exhaust piping, travelling crane, switchboard, 
accumulators, and cables for the electricity installation which is to 
be put down. Consulting engineers, Messrs. Lacey, Clirehugh and 
Billar. Bee this week's "Official Notices" for particulars of the 


various sections. 

Roumania.— September 22nd. Tenders are being invited 
until mber 220d by the municipal authorities of Braila, 
Roumania, for the concession for the electric lighting of the town. 
Particulars may be obtained from, and tenders are to be sent to, 


La Mairie de Draila, Roumania. 


Russia.—Tenders are being invited until August 13th 
by the municipal authorities of Tiflis, for the erection and 
equipment of a central station for the electric lighting, by means of 
arc lampe, of the public streets in the centre of the town. Particulan 
AUS obtained from, and tenders to be sent to, La Mairie de Tiflis, 

u 


Russia.—M. J. Kobelzky, ingènieur des mines at Kieff 
(Krechtchatch, 50), Russia, is at present inviting tenders for the con 
struction of an railway about 15 kilometres long, between 
Pirogoff and Kieff. Particulars may be obtained from M. 


Kobelzky. 
Shanghai.—August 10th. The Shanghai Munici 

Council invites tenders for the supply of two 100-kw. direct 

steam alternators, switchboard, and water-tube boiler. 

and specifications to be obtained from Messrs. John Pook & Co. 8, 

Jeffreys Square, St. Mary Axe, E.C., to whom tenders have to be sent. 


Beo our Official Notices ” June 24th. 


Shoreditch.—August 15th. The Vestry invites tenders 
for the erection of a new battery room, boiler house, and extension 
of offices at the Electricity Supply Station, Coronet Street, 
Shoreditch. Drawings, specifications, &c., at the offices of Messrs. 
Kincaid, Waller & Manville. | 


Westmcath.—August 11th. Tenders are invited for the 
fitting up of eight electric bells and index-board, also a speaking 
tube, in the Westmeath County Infirmary. Tenders to the Infirmary, 


Westmeath. 
Wimbledon, — August 29th. The District Council 

invites tenders for the supply, delivery, and erection of pipe work. 

Mr. A. H. Preece, consulting engineer. See our Official Notices” 


this week. 


CLOSED. 


France.—As the result of the recent adjudication the 
French Post and Telegraph Authorities in Paris has just given out 
orders as follows :—(1) 100 kilometres of submarine cable core, the 
India-Rubber and Gutta-Percha Company of Persan-Beaamont, 
£3,080; (2) 100 kilometres ditto, La Société Industrielle des Tele- 
phones of Paris, £3,108; (3) 5 tons of galvanised iron wire, 24 mm. 
diam., Les Forges des Hranche-Oomté, £558; (4) 50 tons ditto, 
Messrs. Lazare Weiller & Oo., Paris, £560; (5) 60 tons of galvanised 
iron wire, 7 mm. diam., M. J. Marcellot, of Eurville, Vaute Marne, 
£605, and 60 tons ditto, Messrs. Lazare Weiller & Oo., £012. 


Lanarkshire.—The Lower District Committee of the 
Lanarkshire County Oouncil have ted the tender of Messrs. 
Claud Hamilton, Limited, electricians, G w, for an internal tele- 
phone installation between the pavilions, lodge, and administration 
buildings. The price was £54. 


London.—The Metropolitan Asylams Board has con- 
sidered the various tenders sent in for the supply of engines, boilers, 
and dynamos for the proposed electric lighting installation at tbe 
Northern Hospitel. Twelve firms tendered for the dynamos and 
engines and for the spare armature, the contract being given to the 
India-Rubber, Gutta-Percha, and Telegraph Works Company, at 
£1,705, and £71 for the spare armature. Seven firms tendered for 
the supply of the boilers, the contract being handed to Messrs. R 
Taylor & Sons, of Marsden, Yorkshire, at £725. 


London.—The London School Board received the follow- 
ing tenders for the supply of a duplicate plant for the electric lighting 
of the Shaftesbury training ship, including an engine, dynam, 
batteries, and wiring :—- 


Drake & Gorham .. £1,369 
L. C. Tate ee " i Ag UN E qu s ao l 
Laing, Wharton & Down, Limited . .. 1,812 


H. F. Joel & Co. and T. Potter & Sons United, Limited (accepted) 1,190 


le British 
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Welverhampton,— On Tuesday the Town Council, on the 
of the Electric Lighting Committee, accepted the 

wader of Mea Callender’s Oable and Construction Company, 
Limited, for the y and laying cf mains at an estimated cost of 
4806 Ifa Id., and aleo the tender of Messrs. Willcock & Oo, 
snomnting to £379 for the construction of a new sub-station adjoin- 


the Exchange Hall. 


4 


NOTES. 


Previsional Orders. — The Obaring Cross and Strand 
Electricity Sapply Corporation, Limited, inform us that the 
provisional order granted to this corporation by the 
Bam of Trade, enabling it to supply electric energy 
in that part of the St. Giles’s and Holborn districts lying to 
the South of New Oxford Street and High Holborn respec- 
tively has now been confirmed by Parliament, and only awaita 
the Royal Ament to become law. 


Crystal Palace School of Practical Engineering.— 
The list of certificates awarded by the examiners was 
smoanced at a meeting of the students and friends in the 
-kotare theatre of the school on Thursday, August 4th. Mr. 
George Byland Roche, consulting engineer to the London, 
Chatham and Dover Railway, presided, and addressed the 
 gudenis. ! 


Imre and Jamieson's Pocket-Book of Electrical 
Rules and Tables.—The 13th edition of this pocket-book 
has jost appeared. The previous issue has been thoroughly 
revised, obsolete matter weeded out, important fresh contri- 
- butions added; and the whole re-paged, as well as re-indexed, 
in order to keep it as far as possible of a convenient size for 

ey reference, and well np to date. 


Beetriet 


in Surgery.—In his presidential address to 
edical Association Surgery Section last week, 
Dr. John Duncan said: — The other improvement to which 
| ventare to direct your attention is the introduction of 
electricity into the infirmary. For 30 years I have preached 
in d out of season the surgical uses of electrolysis, but I 
ſeel amured that even now it not met with the appre- 
(mien it deserves. Yet in cirsoid aneurism no other 
treatment can be compared with it for a moment. Inrsevus 
of the usual mixed variety if you desire to avoid a scar there 
' nothing so sure and go safe. It does excellently in some 
other forms of angioma. It gives good results in goitre. It 
& awful in uterine fibroma. It is an efficient depilatory. 
Many of these are common diseases which ought to be treated 


by the ordinary surgeon, and I have hope, now that elec- 
tricity is being introduced into our infirmaries, that elec-. 


bare will come into greater favour, and that the surgeon 
Vil have no more hesitation in employing it in suitable 


owes than in performing lithotomy or amputating a finger.“ 


Shock Fatalities.—A Paris telegram says that on the 


morning of the 28th ult. three workmen fell down dead while 


tdeavouring to extinguish a fire which had broken out in a 
welshop at Puteaux. It is supposed that they came in con- 
lac with the electrio light wires, off which the gutta-percha 
covering had been burned, and that the electric current was 
tbe cause of death. 


Presentation.—Mr. George C. Sillar, who, as already 
tanoonced, has recently been appointed general manager of 
the Otis Elevator Company, Limited, was presented last 

day evening at Falcon Works by his late fellow- 
employés in the employ of the Brush Electrical Engineering 
Compan Limited, with a silver salver, two silver goblets, 
wd an illuminated address containing over 300 signatures. 

. R. Perey Sellon, the general manager of the Brush 

, presided, and speeches were made during the 


Appointment Vacant.— The Ashton-under-Lyre Elec- 

d mittee want applications for the appointment 
: a borough electrical engineer, at £250 per annum. 
ue central station working and a knowledge of 
wt destroctors esential, See our “ Official Notices this 
Week for pa:ticalarg, | 


Personal.—At a monthly meeting of the Wolverhampton 
Town Council on Tuesday Mr. Charles E. C. Shawfield was, 
on the recommendation of the General Purposes Committee, 
appointed borough electrical engineer for a period of 12 
months, at the salary of £200. The appointment of a new 
engineer had become necessary in consequence of the resi 
tion of the late engineer (Mr. F. H. Lewis), accepted at the 
last meeting of the Council. Mr. Shawfield has occupied, 
since January, 1896, the post of assistant electrical engineer. 
Prior to coming to Wolverhampton, he was assistant engineer 
to the Newcastle-npon-Tyne Electric Supply Company. His 
intimate acquaintance with the system of electric supply in 
Wolverhampton, the experienoe he has gained under Mr. 
Lewis, and the ability he has displayed in managing the 
Station during the absence of Mr. Lewis, through illness, 
render him, iu the opinion of the General Purposes Com- 
mittee, qualified to fill the appointment. The appointment. 
is for 12 months only. If at the end of such period Mr. 
Shawfield has justified the Committee in their choice, 
the Council will be recommended to. continue his ser- 
vices. The appointment is made subject to Mr. Shaw- 
field’s nndertaking to reside in the borough. Taere wae, 
however, some slight opposition to the appointment, Coun- 
cillor F. Evans moving an amendment that on account of 
Mr. Shawfield’s youth and inexperience, the appointment 
should be thrown open to competition. This amendment 
was seconded by Councillor G. R. Thorne, but on the appeal 
of several members of the Lighting Committee, who spoke 
highly of Mr. Shawfield’s ability and of the manner in which 
he had discharged his duty, it was withdrawn, and the 
appointment confirmed. | 

e understand that Dr. Ichisuka Fujioka, the local 
honorary secretary for Japan of the Institution of Elec- 
trical Engineers, and consulting engineer to many 
Japanese electrical undertakings, has come to this country 
t» study the position of the British electrical industries ia 
general, and is now making a short stay at the Hotel 
Metropole. i 


The Aron Meter.—Last Friday's London Gazette con- 
tained the following notice :— 


Board of Trade, Whitehall Gardens, 
London, July 26th, 1898. 


For the purposes of the Electric Lighting Acts, 1882 to 1890, and 
all provisional orders and licenses made aud issued thereunder, the 
Board of Trade approve of the psttern and oonstruction of the meter 
hereinafter described for the measurement of electrical energy when 
supplied on the constant potential continuous current system, 
namely :— | ; 

The meter deposited at the Board of Trade on August 13:h, 1897, 
by or on behalf of the British Aron Meter Company, of 42, Essex Street, 
London, W. C., and sealed by the Board of Trade, and known as the 
Aron meter. 

The Board of Trade farther approve of the following manner of 
fixing meters of the above pattern and construction, and of connecting 
them with the service lines :— 

The meter is to be fixed securely on a vertical wall or support, 
great care land aire that it is accurately perpendicular as indicated 
by the plumb line fixed on the left-hand side of the case. | 

In connecting the meter with the service lines one service line is 
to be cut, the ends prepared as described below, and the conductors 
inserted and tightly clamped in the left-hand pair of terminals, so- 
that the current circulates in the direction marked by the arrows 


ulating material for a length not less than t 
ch, the insulation being cuf. 


bared of insulat 
of an inch, and not ex ing one 
straight across. The outside of the insulating material is to be made 


to fit closely the hole through which the line is d to the terminal,. 
India-rubber tape or other insulating material being wound on to the. 
uisite thickness if necessary. as | 
"Bigned by order of the Board of Trade, July 26th, 1898. 
T. H. W. PELHAM, 
Assistant-Secretary, Board of Trade. 


We understand that this decision has been arrived at after 
11 months of severe testing, under all possible conditions 
guggested by the electrical, mechanical, and climatio influ- 
ence acting on such instruments. "This meter, in distinction 
from the old type, is self-winding, and the General Electric 
Modi pan claim thet it bas proved most accurate within a 
ben ong range. The alternating current type of meter is 

ill under teet by the Board of Trade. mE 
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Wireless Telegraphy.—The Times says that Chevalier 
Marconi has fitted his wireless telegraphic apparatus on the 
top of a pole at Osborne Honse and at the masthead of the 
Royal yacht Osborne. By means of this apparatus several 
messages were on Tuesday conveyed between the Queen and 
the Prince of Wales. 


A New Method of Measuring the Dissociation of 

Electrolytes,—The Beckmann boiling point apparatus in 
its improved form has recently been applied by Harry C. 
Jones and Stephen H. King to the measurement of the elec- 
trolytic dissociation of solutions, and of potassium iodide 
and sodium acetate in ethylic alcohol. The dissociation of 
3 iodide in alcohol is between one-third and one- 
ourth of that in water at the same dilution. This is just 
about the same ratio as exists between the dielectric constant 
of these two solvents. The dissociation found for sodium 
acetate is very low, but the authors are inclined to attribute 
this to slight impurity in the ealt. The above is an abstract 
of a paper which appeared in the American Chemical Journal, 
XIX., 752—756. À 


OFFICIAL RETURNS OF ELECTRICAL 
` COMPANIES. 


Reuter's Telegram Company, Limited, (1,909 C).— 
This company’s annual return was filed on June 14th, when 11,839 
shares were taken up and paid for in full out ofa capital of £100,000 


in £8 shares. 


Woolwich District Electric Light Company, Limited, 
(31,814).— This company's annual return was filed on June 7th. The 
eapital is £25,000 in £1 shares, of which 10,000 bave been taken up. 
884 are considered as paid, and £9,116 has been paid on the others. 


CITY NOTES. 


National Telephone Company. 


Tum twenty-second ordinary general meeting of the shareholders of 
this company was held on Wednesday last week, at the Cannon 
Street Hotel, Mr. J. S. Forbes presiding. 

The OHAIRMAN, in proposing the adoption of the report, said the 
resulte of the working for the half-year were clearly set out therein. 
The essence of the matter was what they had earned and what the 
had had to spend. The income had amounted to £538,866, whic 
was an increase of £61,912 over the corresponding period of 1897 ; and 
the expenses had amounted to £298,651, an increase of £36,854, 
which was not in undue p on to the increased receipts. The 
net income, after deducting Post Office royalties, amounting to close 
upon £50,000, showed a profit balance of £190,550, being an increase 

£18,571 over the June half of 1897. After paying the pre- 
ference dividends they proposed to pay 6 per cert. on the 
ordinary shares, and to carry forward to the reserve fund 
£50,000, which was the largest amount they had ever put to that 
fund in any one half-year, and to carry forward to the next account 
£4,914. Those results had not been achieved without a great deal of 
anxiety, for the business was made up of multifarious small items 
and was carried on under great disadvantages. The board thought 
the resulte very satisfactory, and he had no doubt the shareholders 
would with them. rentals carried forward for unexpired 
terms contracts amounted to £565,620, which was an 
increase of £65,657 over the corresponding six months cf 1897. That 
showed how rapidly the telephone was being devel and appre- 
ciated. Of course a very sam of money to be found 
every half-year to keep pace with that development, and last 
half-year they had at £315,305 on capital account 
in the erection of 6,581 additional exchange and private 
lines. They had to risk very sums of money in 
advance—in most cases three or four times the amount of the yearly 
schon tral veh De spant Selot IN y gota farthiog reum. They 
were making rapid progress as it was, but if they only had the chance, 
and if Parliament had done its duty and carried out the recommen- 


dations of its own committees made years ago, they would have been 


in a very different ponton to what they were now. At all events, 
they would have those prs for erecting their machinery, 
without which the rapidity of the extension and the efficiency of 
their business was very much retarded. Several years ago a Parlia- 
mentary Committee reported emphatically. that the company ought 
to be immediately armed with the same powers, as regarded laying 
their wires, as the Post Office itself, and it also reported that the 
Post Office ought to have much larger powers. But nothin 

had been done, and therefore they were carrying on all 
their operations on and they had spent nearly 


six millions of money under the same conditions. Then on 


so correctly informed as y could 
come to them for the information. The statement must hare 
been made under an entire misapprehension, because the proof 


— 4 x 


of the pudding was in the eating, and they, who, after all, 
m 


were the only people who could speak fro 

had found out that 44 millions would bə vastly 
mark than 23. Asa matter of fact, they found that the difficulties of 
erecting the telephone increased year by year, and wages 
so that there was a strong presumption that if the work had to be 
done over again, it would even cost a great deal more than 4} 


7 
nearer tbe 


increased, . 


millions. In London every kind of difficulty was put in their way. . 


People took & 
houses, but the difficulty experienced by that ity in getting into 
houses was as nothing compared with the trouble they were put to in 

ting into people's houses to make connections. He was in a position 


deal of trouble to keep burglars out of their 


to state that the telephone service in England was more largely de- 


veloped than in any other Siropen State whatever of any importance. 
The English system, with all its drawbacks, was much more advan- 
tageous than the German m : 1 
developing the business to the best of their ability. | 

Lord Hargs, in eeconding the motion, pleaded with telephone 


, and they would continue togoon 


users to be a little more patient and considerate in their use of the © 


instrument, and not to lose their temper if they failed to get imme- 
diate connection. 
The report was then adopted. 


The Edison and Swan United Electrie Light Company. 
Tux fifteenth ordi 


general meeting of the shareholders of the 


above company was held on Friday last at Cannon Street Hotel, Mr. 


J. B. Forbes in the chair. 


The CmarRMAN, in moving the adoption of the said the 


ition of the company, surrounded as it was by very active - 


competition, involved a certain reticence in dealing with the accounts. 
The details of the business were of a character which they did not 
wish to make public in order that their competitors might learn too 
much, and, therefore, the directors must draw very much upon the 
confidence of the shareholders, and ask them to accept 
results without too much detail. The general results showed thst 
the business was ding and that the profits were incressing, and, 
for the first time, they were enabled to pay a 6 per one dividend. 
The modern theory was that enterprises of that nature were to 
be conducted at the risk of people who put their money in them, with 
very scanty remuneration, and that the moment they began 
to get p us they were to reduce their prices eo that 
the consumer might have the benefit and not those who 
had run the risk. That, however, was not the view of himself and 
colleagues, nor did he think it a that would commend itself to 
the olders. The profit and account showed a credit 
balance of £43,000, and providing for the debenture interest 
there remained a balance of £35,587. An interim dividend at the 
rate of 5 per cent. per annum had already been pald for the half-year 
ending December, 1897, and they were now able to recommend s 
further payment at the rate of 7 per cent. per annum for the second 
half of the year. In order to provide for the developments of the 
business, it would be necessary shortly to iseue a further £100,000 of 
their 4 per cent. debenture stock. It was not a matter of immediate 
ressure, and the directors would not be in any hurry to issue it, 
ut would probably offer it in about two or three months’ time. As 
showing how the business was extending he might mention that 
whereas the amount of stock in hand at the commencement of the 
year was valued at £115,562, at the close it was valued at £148,C00— 
£32,548 more. The nature of the business necessitated their keeping 
a great variety of lamps and accessories of all kinds always in 
stock, which involved the locking up of a very large sum of money. 
During the year the sales had increased from £172,000 to £214,000. 
They were making large extensions at Ponder’s End and they bad 
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s factory at Newoaatle. What they wanted to do was to get 
p amount of sales at the 5 consistent with an 


the better for the company, for a great deal of their expendi- 
pln s fixed quantity irrespective of the number of lamps sold. 


carrent year, or £4,000 odd more than was brought into the account. 
af they were to have a fire or any other disturbing cause 

might interrupt their business, they would have that money 
to equalise dividends. That was a policy in 
, the shareholders would concur. Having referred 

and creditors, the chairman said that the 
fand now amounted to £82,748 which was invested in the 
dame people thought that a reserve fund should not be 
the company’s business but in consols or other invest- 
thas not the view he and his es took, for if 
saved that £82,C00 from profits and placed it in the 
would have been compelled to have increased their 
Among their assets were shares in the Altrincham Electric 
mr Limited, amounting to £23,146. That was one of 


y when they fused with them. 
although it 
on * 
just seen the balance-sheet of the 
months, which showed a profit of 
um would amount to about 34 per cent. 
were progressing e day by adding 
for them, because in addition toany 
ht on their holding in the company, they 
| tbem with lamps, &c., and of course they made a profit by 
means. They must the base of the company’s business 
if they were to continue to progress in a satisfactory manner, as they 
could not afford to rely upon the sale of the lamps only. That was 
ul very well when the lamps were a monopoly, bat now the very 
existence of the company ni, pe quite as much upon the 
suriliaries they supplied, as the itself. 
Mr. J. W. Swan seconded the motion, and the report was adopted. 
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Chatham, Rechester and District Electric Lighting 
Company. 


Ir the anneal general meeting of this company, held at Ohatham 
on the 26th ult, Mr. Jasper presided. The report of the 
Üreclon stated that Mr. M. H. Hurrell having resigned 


mansging director, they had appointed Mesars. Geipel & Lange, 


M 
of 68, Victoria Street, Westminster, as their consulting engineers. 


The company have works recently erected at New Brompton, 
bear the on, & Dover arg station, and the streets 
ot New Brompton are now lighted with electric light, and many of 
the shops in the district use the light. Mr. W. Geipel was 15 years 
vith the Brush Electrical Engineering Oompany, and for several 
nding engineer, and the chairman 

. Geipel oe in the erection and working 

more than half the electrical supply works in this country, 
and it was anticipated the unique mechanical and electrical 
experiences of these two tlemen would result in the improve- 
eater and District Electric ht- 
Dealing with the important question of the cost of 
to the customer, the chairman asked, in the first place, to 
to the price per unit, which was 5d. less 10 per 
i price was lower than any of the London companies 
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were assured that in the long run, by studying the 

of the consumers, 5 the popularity of the light, 
therefore, even y secure success to the undertaking. 
that other towns of the same size as Chatham and 
in the initial stages, charged even as much as double 
charging, but at the same time he was convinced that 
was the right one, for they must remember that 
function Mie prani to supply electricity for the 
consumers, and it was only by bearing this well in mind 
success could be ensured. The rt of the con- 
upon the question of the com ve oost of gas 
then quoted by the chairman. The report stated 
accounts an average, that where the cost per 
out for including meter rent, was 12s. 3d. per 
lamp or its equivalent, the gas consumption in 
ta was 226. 6d. per burner per annum, exclusive 
question of the cost of lamps was also dealt with 
it was considered that with the economical lamps 
the cost of electric lighting was considerably less 
the advantages of the former included not only an 
of depreciation in decoration and goods, but also 
here resulting by the use of electric light, and the 
is turned on and off without the use of matches, 
r tho electric light popular with the poor as well 
lighting of large rooms and outeide in the streets 
the cheapest illumination known in the country, 
for candle-power it cost just one-fifth of gas. An 
00 actual cmndle-power costs about 3d. per hour, 
same light by gas, assuming that a 5-feet burner 
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cubic feet per hour and costs 1e. 3d. It was not to sub- 
divide the light, but for lighting shop-fronts and spaces, and 
more particularly the main streets, electric light afforded a means of 


illumination far more efficient and economical than gas or any other 
illuminant. The chairman then spoke of the company's proposals to 
extend their operations in the district of Chatham and Rochester, and 
to also extend their generating plant and make various improve- 
mente, and in conclusion, Mr. J. said it was saLi-factory for 
them to know that the impro services were already effecting 
a steady and growing increase in the number of customers, and they 
had every confidence that ere long their un ing would be 
amongst the most prosperous of the electrical supply companies 
throughout the country. ; 

The report and accounts were adopted, and the retiring directors, 
a E B. Benton (Rochester), and W. J. Mackey (Chatham), were 
re-elected. l 


The Liverpool Overhead Railway Company. 


Tux report of the directors to be presented at the twentieth ordinary 
half-yearly general meeting of the shareholders, to be held at Liver- 
pool on Tuesday, August 9th, 1898, states that the gross revenue 
receipts amount to £37,511 17s. 5d., and the working expenses to 
£23,376 5a. 9d. 
E passengers carried during the last two years is as 
ows :— 


Half-year Half-year Half-year Half-year 

ending Dec. ending June ending Deo. ending June 

81st, 1896. 80th, 1897 81st, 1897. 80th, 1898. 

First class ... 476,817 608,278 621,392 637,547 

Second class  ... 2,473,828 2,618,844 2,790,768 2,686,651 
Workmen (special 

return ets)... 968,489 1,042,138 1,055,330 1,148,743 

Total ... 3,919,134 4,269,260 4,467,490 4,473,941 

REVENUE ÁCOOUNT. | 
Receipts fro traff to 365 9 18 % 
m passenger c amount to ... - 19 1 

Miscellaneous receipts TE vs s swe 691 19 0 

£37,511 17 5 

Less working expenses abe * 28,376 5 9 

414, 185 11 8 

Deduct interest on mortgage debentures ... 3,400 0 0 

£10,735 11 8 

: Add balance brought forward, December 31st, 1897 2,878 111 

Leaving available for dividend i» TN .. £13,613 13 7 


Ont of this balance your directors recommend the declaration of 
dividends at the following rates (less income-tax), payable on and 
after August 12th next :— 

5 per cent. per annum on preference shares. £3,000 
3 í " ordinary shares £6,750 


leaving a balance of £3,863 13s. 7d. to be carried forward to next 
half-year. 


Angic-American Telegraph Company. 


Tus half-yearly meeting of the shareholders of this company was 
held on Friday last at Winchester House, Old Broad Street, Mr. F. A. 
Bevan presiding. 


The CHAIBMAN, in moving the wg. n of the report, said it was 
with very great pleasure that the directors had to present to the 
shareholders such a satisfactory report and balance-sheet. It was one 
of the very best balf-years—the best half-year that they had bad, he 
supposed, almost within the memory of any of them, and anything 
beyond that was a matter of ancient history. The total increace in 
the receipts during the Tw) sen was £29,797, whilst the increase in 
expenses had been £8,315. t, he was sure they would admit, was 
most satisfactory. The increase had been mainly from two sour 
the traffic had increased by £24,305 over the corresponding od 
of 1897, and the receipts from the Minia had increased by £5,283. 
It was, of course, impossible to shut their eyes to the fact that a 
great deal of the increase was due to the war which had been 
raging between the United States and Spain for many months, and 
asthe war ap to be drawing to a close, they could not shut 
their eyes to fact that that exceptional source of income must 
very soon cease. He might say that du the half-year they had 
carried 1,250,000 additional words, of which about 500,000 were 
Press words, so that if they tock those Press words rr 
chiefly what they had gained by the war, it was sati 
that there was still a very large increase in the ordinary : 
500,000 Press words left 750,000 for ordinary traffic, but it was quite 
fair to suppose that of that increase in the o traffic a certain 
pen must be connected with the war. The Minia receipts, too, 
been quite exceptional. T'hey had been asked by their partners 
to help them in mending their cables, and the result was that in the 
half-year their ship had earned no less than £13,738. Of course, 
they could not count upon that sort of reoeipt Mai. d again, and 
they must look upon it as exceptional The result of the half-year 
was that after paying the preferred stock in full up to date, they 
were able to carry forward the sum of £17,580, and looking back upon 
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the past history of the company, he thought they would consider 
that very satisfactory. He that their friends, the deferred 
shareholders, would feel in good spirits on the present occasion, when 
they looked at those figures, because if they could only maintain any- 
thing like that sort of increase—and they had made a very good 
start during the past month—it looked as if they would have the 
satisfaction cf givivg the deferred shareholders a dividend—a matter 
which would please the directors very much. 

Sir GERALD FITZGERALD scconded the motion, and the report was 
adopted. 


Central London Railway Company. 


THE sixth ordinary general meeting was held cn Wednesday at 16, 
Great George Street, Westminster. 

Sir Henny Oakey, who presided, stated that the progress of 
the entire works bad been very successful during the period 
under review. At all points they had been pushed on with care 
and vigour, and, commencing from their western extremity at 
Sbepherd's Busb, everything necessary to carry on so novel an 
undertaking as this was well in band. Nowhere, except in the 
City, bad any particular difficulties interfered with the anticipated 
progress of the works, but, of course, there had been the usual delays in 
acquiring the property necessary for such an enterprise. From Shep- 
herd’s Bush to the Post Office both the running tunnels had been 
completed, except near Oxford Street (the Davies Street station), 
where a large sewer had to be diverted. That had now practically 
been done, and the work of completing the railway at that point was 
being proceeded with. The greatest impediment to the rapid con- 
struction of the undertaking bad been met with near the Bank 
station, where a large number of gas, water, and other pipes had had 
to be dealt with. These had now been safely housed in a subway 
built for the purpose below the public subway which they bad had 
to construct by arrangement with the City. The station tunnels 
there were in band, and tbe bcard had no reason to doubt but that 
they would be successfully carried out. The contractors had pro- 
mised that the first carriage should be ready for inspection at an 
early date. The lifts, an important part of the undertaking, were 
aleo in band. One of them had been tried experimentally at Nottin 
Fill station, and be was pleased to say that it worked extremely well. 
Their engineers were not prepared at the moment to say when he might 
assure the proprietors that the works would be finished, but probably 
by the end of next June they would see the undertaking at work. 
The £6 per sbare had now been paid up on the whole of the share 
capital, snd the company was ina pcsiticn to issue its debenture 
stock. The board bad given the subject careful ccnsideration, and 
they thought the time had arrived when it was prudent and ex- 
pedient to ask the authority of the proprietors to issue 
such stock as required. That was a matter for a special 
meeting, but he referred to it now to save speaking twice. 
He concluded by moving the adoption of tke report and the pay- 
ment aa interest at the rate of 3 per cent. per annum on the paid-up 
capl 7 

rd RaTHMORE seconded the resolution, which was agreed to with- 
out discussion. | 


Li 


At an extraordi general meeting, which was afterwards held, & 
resolution was passed empowering the directors to create and issue 
debenture stock amounting to £900,000, authorised by their Acts of 
1891 and 1892, the stock to carry a fixed and perpetual interest of 4 
per cent. per annum, psyable half-yearly. l 


Bristol Tramways and Carriage Company. 


THE report of tbe company states that tbe gross receipts for the 
half-year ended June 30th last amount to £67,247, and the working 
and general expenses and renewals to £49,461, leaving a net balance 
of £17,786, which the directors propose to appropriate as follows :— 
Interest on 4 per cent. mortgage debenture stock, &c., £2,189; divi- 
dend at the rate of 6 per cent. per annum for the half-year, £11,000; 
balance to leased premises redemption fund, £250; to contingencies, 
£2,520; electrical renewals, £1,000; permanent way renewals, £827. 
The receipts from the tramways department show an increase of 
£6,906, and those of the ent an increase of £732. 
The total number of passengers carried in the half-year was 
10,680,379. Reference is m in the report to the agreement 
arrived at between the company and the Corporation, whereby elec- 
tric traction will shortly be substituted for horse-power on the 
existing lines and extensions in the City of Bristol, and it is expected 
that the change will have been completed in two years. | 


Chili Telephone Company. 


THE report of the directors of the Chili Telephone Company, Limited, 
for the year ended March 31st last, to be presented at tle general 
meeting to be held to-day, states that the aggregate number 
of subscribers at all centres ac the end of the year was 4,463, as com- 
pared with 4,407 at the beginning, or a gain of 56 for the year. The 
gross revenue from all sources was $609,384, as against $610,717 iu 
1896-7, a decrease of $1,333. The expenditure in Chili was $373,049, 
as against $373,009, an increase of $40, and the net income in Chili 
from ali sources was $236,334, as compared with $237,707, a decrease 
of $1,973. The average rate of exchange for the year wae 17 52d., as 
compared with 17:47d. in the previous year, giving an increase for 
the year of 0°05d. Oonverted into sterling at these rates, the net 
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income amounted to £17,956, as against £17,300, a decrease of £44. 
The liquid assets and liabilities in Chili on March 81st, 1808, were 
valued at 174 d., the current rate of exchange on that day, as com. 
. with 174d., at which they were valued on the ding 

te of the previous year, and the , amounting to £151, hu 
been charged to reserve. The balance to the oredit of the revence 
account, including £1,020 brought from the previous year, is £12,779, 
of which £4,051 has been carried to reserve for depreciation and 
renewals. The directors recommend the payment of a dividend of 
4s. per share, less income-tax, being at the rate of 4 per cent. per 
annum, absorbing £8,506, and leaving a balance of £220 to be carried 
forward. During the year the capital outlay in sterling was £8 985, 


Winchester Electric Light and Power Cempany. 


THE prospectus of the Winchester Electric mee Ind Power Com- 
y, Limited, has been issued. The company been formed {or 
e purpose of taking over, through Edmundsons' Electricity Cor- 
poration, the provisional order granted to the Winchester Town 
Council. The works were formally opened on June 30th, and the 
supply of current commenced from that date. Already several 
private houses have been fitted with the new illuminant, and the 
company have extensive orders in hand. Edmundsonm' Electricity 
Corporation bave contracted to work the conoern for 12 months, and 
Mr. Gripper, of tbat firm, is on the board of directors. The capital 
is fixed at £25,000 in 5,000 shares af £5 each, and these are now 
offered for snbscription. The subscription list opened on July 25th 
and closed on July 29th. 


Hong Kong Electric Company.—The following is the 
report of the board of direotors:— After deducting director fees, 
$2,002, there remains the sum of $36,124.05 available for appropria- 
tion, and tbis the directors recommend should be disposed of u 
follows:—To pay a dividend of 5 per cent. (say, 50c. per share on 
28,868 shares folly paid up, and 40c. per share on 1,132 sbares, each 
$8 paid up, $14,886 80); to write off plant account for depreciation, 
$15,000.00; to write off furniture account, $475.10; to carry forward 
to next sccount, $5,762.15. In acoordance with the articles of 
association, Hon. C. P. Chater, C. M. G., and Hon. J. J. Ball Irving 
retire, but, being eligible, offer themselves for re-election. 


The Telegraph Agreements. — Extraordinary general 
meetings of the London Platino-Brasilian Telegraph Company and 
the Western and Brazilian Telegraph Company are to be held on 
Thursday, August llth. The fire named re | will meet at 
2 o'clock at Blomfield House, London Wall, E.C., and the last-named 
at Winchester House at 12 o'elock, for the purpose of confirming the 
resolutions passed last week in to the agreement with the 
Brasilian Submarine Telegraph Company. The Brazilian Submarine 
Company will also meet on 11th inst. at Winonester House, but at 
11 a.m. 


Waterloo and City 5 W. Es ; Fa 
resided yesterday (Thursday) over the -year sien | 
fhe shareholders of this company held at Waterloo Station, in 
moving the adoption of the report, said that the line would, he 
Roped, | be opened for trafic on Monday next. The report wa 

adopt 


Bournemouth and Poole Electricity Company.— 
The directors have announced payment of the dividend upon the 
preference sbares at the rate of 44 per cent. per annum for the six 


British Insulated Wire Company.—The director 

have decided to pay an interim dividend at the rate of 10 per cent. 
r annum on the ordinary shares for the half-year ending June 30th. 
e dividend will be paid on August 12th. 


Ld acide: Railway And trem ey Carriage. Worin 
Limited.—The first ordinary meeting of the company 
at the works, Preston, on Wednesday, 24th inst., at 12 o’cl-ck 


months ended June 30th, payable on 15th inst. 


noon. 


TRAFFIC RECEIPTS. 


The Bristol Tramways and Carriage Company, Limited.—The reoe(pis for the 
' week ending July 99th, were 021 D 
1897, £2,952 19s. 6d.; increase, 4268 1s. 10d. 


The and Booth London Railway Company.—The receipts for the week end- 
106 duly Bist, 1898, were 2004; week August Ist, 1897, £861; 
increase, £148; total receipts for half-year, £4,787 ; corresponding 
period, 1897, £4,517; increase, £240. Mileage open, 84 miles. ! : 

The Dover Corporation Electric Tramways.—The receipts for the wee 

ending July Bth, 1898, were £204 19s. 5d.; total reoeipta to July 80th, 1898, 


Co .—The receipts for 
The Dublin Southern District (Electric) Trarhways Com “(includes traffic from 


last year, £792 
week lae aci 


week last year, 112,795; te to date, £4,882 1s.; te to date 
last year, 23.141 58. lld.; ici to date, £890 16s. 14. mileage open. 
9 miles, as against 8 miles for the corresponding period of last year. 

The Liverpool Overhead Railway Com —The receipts for the week ending 
July 81st, 1898, amounted to 41. ; corresponding week last year, 


21,555; inorease, £178. 
Company, Limited.—The receipte for 


the week en July 29th after deducting 17 per cent. of ihe 
“payable” to ihi Platino-Brasilian Telegraph Cem 


gross receipts payable to the 
Sany, Limived, were £2,759. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock à; | Closing | Closing es done 
Present NAME. oe Dividends for tation, uotation, 
Issue. | wet the last three years, | Sar Tih | 8 | August: 1 
1895. | 1896. 1897. | Highest. Lowest. 
137,400! African Direct Telegraph, 4 % Debs. P in 100 4 9& | se . | 99 —103 100 —104 885 
35,000 Amazon Telegraph, shares  ... ivi ee rT ey ee see ZD (i 6— 7 6— 7 
1200 Do. do.  6595Debs Red...  ..  ..  ..|100 92 — 95 | 92 — 95 
923,960! Anglo-American Telegraph. Stock £2 "gs £2 13s) 3 % 64 — 67 | 64 — 67 5s E 
3,038,020% Do. do. 6 % Pref. esse wee [Stock £4 18s/£5 6s| 6 % 1164—1174 115 —116 116 | 1153 
3,088, Do. do. utere, * eec Stock e 4. | 154— 16 | 1543— 16 15} | 15H 
130/00 | Brazilian Submarine W „ 7 7 Y | 153— 161 151— 16} | 164| 164 
75, Do. do. Debs. 2nd series, 1 1906 ... | 100 5 — . 111 —115 111 —115 vH M 
44,000 | Chili Telephone, Nos. 165 2005 ii wl ete 34 | 22— 84 27— 8 
10,000,0008 Commercial Cable ijs $100 | 7 8 8 % 180 —190 180 —190 ^ s 
918297] ^ Do. do. Sterling 500 year 4 % Deb, Stock Red. Stock) ... TM .. 103 —105 103 —105 1044 1033 
2,850 | Consolidated Telephone Construction and Mabufacturing 10% | 14 2 7 An i pb nibus 
16,000 | Cuba Telegraph. ái 8 8 TH — 8 8h tus as: 
6,000 Do. ee Gi ce ou ow oan 10 10 €, 10 95 10 15 — 16 . | 154— 16} 16 | 15i 
12,931 | Direct Spanish bi - Hs Ksi 5 4 5 4 4 4— 5 4 — pii i 
p Do. do. 0% Cum. Pref. .. 5 10 J 10 % 10 wei $40 11 
(X) bo. do. 43 5 Debs., Nos. 1 to 6,000 ... | 50 43% | 44% | 44 E —10595 102 —10595 | ... | .. 
1 10 Direct United States Cable ... „„ 90|22355 | $8055 | .. Il 33? | 1 — 1H | HL 11 
130000 Direct West India Cable, 44 Y Reg. Deb. ER sx T1 4801 . 20 e — 100 —103 100—103 bs S 
400,000 | Eastern Telegraph, Nos. i4 to 400,000 es nee ee 10 63 | 61257 % | 174— 18 171— 171 | (178 |. 17% 
1,295,000 Do. 3i Pref. Stock 100 | . .. 101 —105 101 —105 | 103% 1023 
89,900 Do. .Debs., repayable August, "1899... | 100 | 5 5 95 101 —104 100 —103 xd iia 
1,302,615! Do. Mort. Deb. Stock Red. . . Stock 4 + 2 123 —127 123 —127 125 1243 
250,000 ne E ru Australasia, and China Telegraph ... | 10 7 7 174— 171 | 17j— 173 178 178 
TL us v. Sub.) Deb., 1900, red. ann. 
san drgs., reg, L1 049, 3,976—4,326 f| 1% | 5 5 % | 98 —100 |99 —108 
100,500) Do. do. Bearer, 1 ,050—3, 975, 4, 327 —86, 400 | 100 5 5 $ 99 —102 100 —103 sin 
33,00! Do. 4% Deb. Stock .. . Stock 4 4 5 124 —128 123 —127 123 


x0 Eastern and South African Telegraph, 5 x, Mort. Deb., ! 100 


6 76 
r2 : ? 
"AE 
% 5 * 
T. 
$4 
1900 red. ann. drgs., Reg. Nos. 1 to 2,343 5 % |5 % HE i ee me E 199 
46,5001 Do. do. do. to bearer, 2,344 to 5,500 | 100 | 5 % | 5 .. | 99 —102 100 —103 | . 
300,0001 Do. 4 95 Mort. Debs., Nos. 1 to 3, 000, red. 1909 100 4 4 .. |102 —106 Lol —104 xd 
20,0001 Do. 4% Reg. Mt. Debs. eae Sub. )1- 1—8,000 | 25 4 4 .. 104 —107% 104 —107% | ... T 
180,227 | Globe dig and Trust 4.| 1044 44 44 113— 12} | 114— 12 113 11% 
180,042 Do. OU Psf ses | 10186 6 6 16j— 17} | 16i— n 164 | 164 
150,000 Great Northern Muss qe of Copenhagen... t] I 10 10 29 — 30 T i 
160,000} Do. do. do. do. 5 „ Debs. iv 1400 | 3 5 5 102 —105 102 m^ 103 
97,000 Halifax & Bermuda Cable, 44% Ist. Mt. Dbs., w’n.1-1,200,rd.| 100 | ... et .. | 99 —108 99 —103 825 
17,000 Indo-European Telegraph T 25 10 10 10 51 — 54 51 — 54 534 52 
London Platino-Brazilian Telegraph, 6 96 Debs. | 100 6 6 6 108 —111 |109 —112 as sh 
Montevideo Telephone, 6 % Pref., Nos. 1 to 28,000 sig 5 4 4 4 E 21— ii "- 
National Telephone, 1 to 484,597  ... = ‘a 5 53 54 6 6i— 01 51— 6xd 6 5H 
Do. 6 Cum. Ist Pref. ... n wet oe Ts 6 6 15 — 17 15 — 17 153 ion 
Do. p Cum. 2nd Pref. ... — .. 10 | 6 6 6 15 — 17 15 — 17 
Do. 5 95 Non- cum. 3rd Pref., 1 to 250, 000 5 | 5 5 5 58— 58 51— 5 53 
Do. 34 % Deb. Stock Red. Stock! 34% | 3495 | 34% | 100—105 | 100—105 
904 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 118 5 5 — 4 — 
Pacifio and European Tel., 4 * Guar. Debs., 1 tol 000... | 100 4 4 2 4 104 —107 105 —108 
Reuter's ... - vi 8 5 5 5 8 — 9 8 — 9 
Submarine Cables Trust T "a - ivi ^. |Cert.| ... s . |186 —141 136 —141 
United River Plate Telephone n via (vé ‘as 5 4 5%-16% — 4 43 41 
Do. do. 5% Debs. ..  ..  .. Stock 5 se | 103 —106 103 —106 
West. - A Telegraph, 7,501 to 23,109 ss „ nil nil 44 3 
do. 5 * Debs. . 100 | 5 5% 5 % | 99 —102 100 —103 
West m of America, Nos. 1—30, 000 and 53, 001—658, 008 2222 ve ‘ot i 1— d 
Do. do. 4% Debs., 1—1 ,500 gua. by Braz. Sub. Tel. 100 ... iss .. |103 —106 108 —106 
Western and Brazilian Telegraph Ms ..| 15,8 2 ^ 34% | 124— 13 124— 13 124 
Do. do. do. 5% Pref. “Ord. . T 73 5 5 5 2 8)1— 9 8)1— 9 84 
Do. do. do. Def. Ord. 74 1 nil à 4 — 4 — 41 
Do. do. do. 4 ^ Deb. Stock Red. Stock) ... è *. |108 —106 105 —108 1074 | 105 
West India and Panama Telegraph . 10 | į 1 i í— i i— 1 
Do. do. e 6 Cum. 1st Du. es | 4018 6 6 81— 9 84— 9 9 8H 
Do. do. Cum. 2nd Pref. ... | 10 : 6 6 6 — 8 6 — 8 73 
80,0001 Do. do. "s 5 Dobe, Nos. 1 to 1,800 | 100 5 5 Y 104 —107 104 —107 
116,008 Western Union of U.S. Telegraph, 7 1st Mort. Bonds $1000 7 7 7 105 —110 105 —110 
100,100 Do. do. do. 6% Ster. Bonds .. 100 6 6 6 % 100 —105 100 —105 | 


ELECTRICITY SUPPLY COMPANIES. 


| 7 - 
90,00 Charing iod and Strand Electricity Supply 858 5 5 „ 6 V | 7% | 12h— 131 | 124— 133 122 
20,000 Do. do. do. do. 41 % Cum. Pref. 5 nb esa 51— 6i 51— 6} ‘ 
* *Chelsea Electricity Supply, Ord., Nos. 1 to 10 277... 5 5 & 5 & 6 7 9 — 10. 9 — 10 s m 
60,000 Do. do. do. 44 Y Deb. Stock Red... Stock 44 44 | 44% 118 —115 113 —115 | ... ii 
50,000 City of London Electric Lighting, Ord. 40,001—90,000 ...| 10 5 % 7 95 10 % | 254— 264 | 244— 253 258 | 25 
10,000 | Do. Prov. Certs. Nos. 90,001 to 100,000 . 10 254— 264 | 254— 264 n" RÀ 
40,000 Do. : Cum. Pref.,1 to 40,000 à 10 6 & 6 & 6 % | 164— 173 | 164— 174 16; | 168 
400,000 Do. Deb. Stock, Scrip. (iss. at £115) all paid | ... | 5 5 5 % 125 —130 125 — 1300 
30,00 | County of tine & Brush Prov. Elec. Ltg., Ord. 130,000 | 10 | nil | nil | nil | 13 — 14 13 — 14 
10000! Do. do. do. Nos. 30,001 to 40,000 £6 paid. | 10 | ... | ... is. | DE 10k | Sp MÀ 
20,000 Do do. do. 6 % Pref., 40,001—60,000 10 6 6 9,16 95 | 14 — 15 14 — 15 14 
17,40 Edmundsons Elec. Corp., Ord. Shares 1—17,400 EG pad 5555. 4 — 5 4— 6 
m] B: anes Electric dpa Supply, Ord., 101 to 10,100 | 5 ... (TET 94— 104 9 — 10 xd 
7 % Cum. Pref.. 5 7 171 rere 
6 0 "Metropolitan Electric Supply, 101 to 62,500 10 4 5 & 6 16 — 17 16 — 17 17 | 164 
220,000) Do. 45 95 First Mortgage Debenture Stock | ... 44 4 oe 116 —120 116 —120 “i ‘ai 
22 Notting Hill Electric Lighting - 10 2 45 6 15 — 16 15 — 16 15$ 
31,980 "St. James's and Pall Mall Electric Light, Ord. — ... 5 74 P2 144% | 16 — 17 164— l74xd| 173 | 168 
20 Do. do. 7 Pref., 20,081 to 40,080 | 5 7 95 7 7 9.— 10 9 — 10 xd 
Do. do. Deb. Stock Red. Stock .. |4 % 105 —108 |105 —108 925 
South London Electricity Een Ord., £2 paid ... ig Bl spe T uds 3 — 31 3 — 39 
0 900, Westminster Electric Supply, Ord., 101 to 80,000 Bs 5 7 5 9 95 1295 | 154— 164 153— 1 16 15H 
* Subject to Founder's Shares. + Quotations on Liverpool Stock Exchange. 
| Unless otherwise stated all shares are polly paid. end er in deferred share warrants, 5 being used as capital. 
. Dividends marked § are for a year consisting of oi die Mes of one year and the first part 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTUBING, AND INDUSTRIAL COMPANIES. 
i l 
" | [BtoC ; Closing Closing , Business done 
Present or Dividends for dotation «| uotation during week 
Taye. NAME | RAS the nd three years. Ju 27th. 1 grd. | meee T 
—— dcs M RE SENEC RENCPERY,: DES 
wes | | | 1895. 1896. 1897. | Highest. Lowest. 
30,000 ; British Electric dr um si NP is „ 10 ECT E |. 164— 17 164— 17 168 
: Do. do. 6 Cum. Pref. 30,001—40,000 | | m = " : 
TQUE £7 pd. (issued at £2 10s. prem. all pd.) "E see qon Iib | 104— 11 , l0% 105 
90,000 Brush Elecl. Enging., Ord., 1 to 90, 00 a .. 3 23% nil | nil 12— 24 115521. | wg fas 
90,000 Do. do. Non- cum. 6 % Pref., 1 to 90,000 2 3 & nil 4% 21— 2i 21— 2i 2A 
125, 0000 Do. do. 44 % Perp. Deb. Stock . Stock 2 110 —114 110 —114 Lis si 
50,000 ` Do. do. 2nd Deb. Stock Red.. Stock Te 102 —105 | 102—105 | ..  .. 
19,894 ' Central London Railway, Ord. Shares - oe | 10 „ d 91— 104 92 — 101 1073 10, 
129,179 Do. do. do. £6 paid „ ION 53— 64 1 b5ij— 6} „ R 
59,254 Do. do. Pref. half-shares £1 paid Em i-i. are 11— 1l 12— 12 li .. 
7, 80 Do. do. Def. do. £5 paid eno Urwlael lI 44— 4i 44— 47 „ gs 
630,000] City and South London Railway ... Pus e . Stock 14475, 143% 14% 68 — 71 67 — 7Uxd 71 70 
22,500 Do. do. Ord. shares, Nos. 1 to 22,500 £3 pd. 10. . | siens iss 21— 3} 22— 3} 3 x 
32,098 Crompton & Co., Nos. 1 to 32,098  ... hi = T S^ he sos li— 2} lg— 21 jue n 
TO Do. 5% Ist Mort. Reg. Debs., 1 to 743 of | ENS 
GABA Y. 3100 and 901 to 1,070 of £50 Bed.] DAE REN QE C o CE IL ic | 
99,261' Edison & Swan Utd. El. Lgt., '* A" shares, £3 pd.1t099,261 5 6 $e 55% 6% 21— 23 21— 2i ME. 
17,139 Do. do. do. * A" Shares, 01—017,139 5 5 | 51% 6% 4— 5 4— 6 AS 2 
194,023 | Do. do. do. 4 J Deb. Stock Red. 100, .. | .. | .. 101 —108 101 —108 ^; .. | .. 
110,000 | Electric Construction, 1 to 110,000 ... yat des = 2 5% 6 & 6 & 24— 2i 241— 2ijxd  .. ! .. 
16,343 Do. do. 7 % Cum. Prof., 1 to 16,343. 2 7% TH 7 3— 38 3 — 31xcd |... 
111,100 Do. do. 4% Perp. Ist Mort. Deb. Stock Stock ..... . 105 —107 105 —107xd | T is 
91,196 , Elmore's Patent Copper Depositing, 1 to 70,000 ... "OLX. eee | zs | .. | P»— 8 UN ue jon 
67,275 | Elmore's Wire Manufacturing, 1 to 69,385, issued at 1 pm. | "AP 8 1— 3 | i^ à |. i 
9,600! Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ty. AO 185% 7 7 9 — 11 ũ 9—11 °° woo 
12,500 Henley's (W. T.) Telegraph Works, Ord. ... .| 10 8 10 96, 12 9j 214— 224 21 — 22 | 214 215 
3,000 Do. do. do. 7% Pref iu | 10 7 & 7%, 7%. 18$— 1 184— 192929 |. .. 
50,000 Do. do. do. 44 Mort. Deb. Stock... Stock 44 4475, 4175110 —115 112 —117 115 
50,000 , India-Rubber, Gutta-Percha and Telegraph Works .. 10 10 25.10 % 10 % 213— 2213 214— 223 221 22 
300, 000 Do. do. do. 4% Ist Mort. Debs. | 100 ... —. | .. 102 —100 102 —106 ` .. 
37,500 Liverpool Overhead Railway, Ord. ... e T .. 110 4 5 34% 10%½— 1055 | 101— 100 
10,000 f Do. do. Pref., £10 paid 10 6% 5% 5% 19— 162. 151— 169 | .. n 
37,350 Telegraph Construction and Maintenance ... - ..; 12 15 9$ 15 $ 15 36 — 39 36 — 39 39 37 
150,000 Do. do. do. 5 Y Bonds, red. 1899 100 5% 5 5 9,100 —108 100 —103 > ww 
540,0001 Waterloo and City Railway, Ord. Stock ... nes ss 1 100 ... Em .. 116 —121 117 —122 120 1193 


t Quotations on Liverpool Stock Exchange. 
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. LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


*Birmingham Electric Supply, Ordinary £5 (fully paid) 103. 
lH ouse-to-House, 44% Debentures of £100, 105—108. 
Kensington and Knightsbridge Electric Lighting, Ordinary Shares 
45 (fully paid) 15; Ist Preference Cumulative 6%, £6 
(fully paid), 8—84. Debentures, 107—110. Dividend, 1897, 
on Ordinary Shares 10%. 


* From Birmingham Share List. 


THE TELEPHONE INQUIRY. 


(Continued from page 183.) 


Tue Select Committee re: umed its sitting on Fiidsy last, when Mr. 
Provand, M.P., gave evidence, Mr. Hanbary again presiding. 

R:2plying to Mr. OCawrar, the Wrrsuss said he bad read with 
indignation the statement by Mr. Forbes, the chairman of the 
National Telephone Ocmpany, that the Manchester company got 
people’s money on mistaken pretensions. That statement was in- 

to cast some reflection on the way in which he (the witness) 
and bis fellow directors raised the capital in Manchester, and estab- 
lished the Mutual Telephone Company. He would like to pnt the 
facts brie fly before the Committee 1egarding the formation of that 
company. 

The OnargMAN: I don't think we need go into that. It is outside 
our reference altogether. 

Mr. CawLEz*: You can answer my question shortly ?— Well, I 
repeat that the answer of Mr. Forbes is intended to cast some re fleo- 
tion on those who co-operated with me in establishing the Mutual 
Company in Manchester. The shareholders were business men in 
Manchester. Thete were something like 700 of them, and they found 
the £45,000 capital. I was the largest shareholder myself, and two 
of my colleagues on the board were tbe next largest shareholders. 

The CHíAIRMÀN: We are not here to try the Mutual Telephone 
Company one way or the other. 

The WiTNESS: I desire to show how this statement of Mr. Forbes 
is simply a calumnious falsehood. That is what it is, and he is not 
the only witness who has come before this Committee and has made 
EERO untrue statements against the Mutual Company of Man- 

ester. 

Mr. OawLEY: I want you to direct your remarks to Mr. Forbes's 
statement of "ending in failure and being bought up."—I don't 
want that there should be any doubt about my repudiation of his 
statement. I am speaking on bebalf of those who joined with me 
as well as myself, and that statement is a calnmnicus hood. 

We will take from you, Mr. Provand, that that is correct. Now 
about the question of failure ?—I say that the Mutual Company was 
completely successful. It arose out of a public meeting, held in Man- 
chester in 1889, of telephone users, on account of the service and 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 


: Unless otherwise stated all shares are fully paid. 


London Electric Supply Corporation, £5 Ordinary, 34—4. 

P. Parker, £10 (fully paid), 144xd. 

Yorkshire House-to-House Electricity, £5 Ordinary Shures fully 
paid, 8—84. Dividend for 1896—6%. 


per cent. (June 30th; 1898). 


the extortionate rates charged by the National Telephone Company 
Their rate at ad us ota o £i odds ft deo fér a license 
and got it, and r the ca ot ,000 on this prospectus. 

The CHAIBMAN: I really must stop this evidence. 

Tae WiTNESS: I am sure the Committee will get what I have to 
say much faster if you will only allow me to go on in my own way. 

We have no interest whatever in the: Mutual Telephone Oom- 
pany ?—I was going to show you how completely successful it was, 
and I will do it in a minute. 

I shall have to clear the room if you insist upon continuing this 
line of evidence ?—I repudiate the statement made here about the 
Mutual Telephone Company by Mr. Forbes, and by others at the 
inquiry at Glasgow, including Mr. Lamb, as a falsehood. ; 

The CHargMANX: That is not before this Committee. . 

Tbe WirNESS: If I am permitted to give my evidence, 1 shall do 
it in a fiftieth part of the time it will take if I am intet pte Í 
am hot golog to be defamed, in oom pany with other men in Man- 
chester, by vp ae After starting Mutual Company, we obliged 
the National Telephone Oompany to lower the pric; from £20 to £10. 
Then they approached us to buy us up, but we refused to sell, because 
they would not carry out our policy of a double - wire zervice. We 
did not go into the telephone business to stay in. We went into the 
business as reformers, and brought about a notable and extraordinary 
reform, when you consider the small means at our disposal. Then 
the Duke of Marlborough came in and started the New Telephone 
Company. They a ed us to buy us up, and we sold to them 
because they to our terms. They to carry out a double- 
wire circuit at limited rates. When the New Company passed over 
their property to the National TE Company, the directors 
informed me that they insisted upon National Oompany carrying 
out the terms of the contract entered into at the time cf the sale of 
the Mutual Company and the New Company. 

Mr. CawLEY: All I wish to ask you now is that you entirely re- 
pudiate this statement of Mr. Forbes ?—Absolately. 

Bir J. WoopHotss: The chairman of the National Telephone Com- 
pany stated the other day that the telephone service was more largely 
developed in England than in any European country of any import- 
ance. Is that, in ycur opinion, a correct statement ?—No; and that 
statement. has been flatly contradicted by Mr. Forbe.’s own engineers 
in this room. There is no open whatever between telephone 
development in this country in Germany, Switzerland, H ' 
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is are from one- to one-third of those in 
this ,and the number of telephones in proportion to the 
much greater 


Replying to Bir James Jorcmv, the WirTNESS said that baving 
different ystems of telephonic enterprise in one town bad been the 
only means of breaking down the m 
phone Company. The advant 
in Manchester. To have one 
telephonio system, but they had not been able to attain that 


; charged an ou i 
pisces their rates were actually higher than the N hone 
. Post Office had wasted a large amount of public 


Post ephone service in that they 
urady had a large number cf buildings which could be utilised for 
the parpose of exchanges or call offices. The management by muni- 
cipalities would be better than that by the Post Office. 

By Sir H. Howonrg: He should say that the rural districte could 
be better telephoned by local authorities than by the Post Office. 
Erea a local company would be better than the Post Office. So 
leg M the management was local it was better than either the Post 
Cw or distant management. It could hardly be said that he was 
sivoesting the permanent detachment of the telephonic service from 
Bs eee service. Part of the telephonic service, vis., the trunk 
vires, would still remain in the hauds of the Post Office. He was 
not siking that the trunk wires should pass into the hands of the 
loa] authorities or municipalities or companies. What he said was 

onic service within the areas should bs in the hands of 
the musici or local authorities. Whether the local authorities 
hoold it alter 1911, was a question which would be settled 
when the time came. | 


bwing so many employ e: in the future. Members of Parliament are 
in the habit af receiving baskets full of 


Are not members of municipalities : much more amenable 
to presure than members of Parliament ?—I don't think they are so 
enable in many cases. 


became reduced to between £38 and £40. In his opinion, if 

ve a telephonic service such as 

hone Company it could not be done for 
Post and 


Mr. Lux», second secretary to the Office, 
Evsren, solicitor to the Post Office, were 
"amid with reference to the ownership of 
erebanges. l 

The Committee then adjourned, 


THE SOCIÉTÉ INTERNATIONALE DES 
ELECTRICIENS. 


Tar general meeting of the society was held on July 5th 1898 with 
X. R. V. Picou in the chair. This meeting was of 4 I interest on 


he held a 
— — a e me that his p ona eee 
sceptical now appeared before them 

win but thistime with figures i 
le by the results already , We may say that before 
ei bac! tbe cent electric cars will be running in towns. Steam 
te wed for drawing heavy loads and petroleum will be used for 

pe. ; 


over the 


M. Hospitalier then spoke of the cab competition and the 
automobile exhibition. 
sent up, 11 electric and 1 
Fulmen accumulators. No compatis 
made, therefore, all the cars being subject to exactly the same con- 
ditions; 25 and 30 watt-hours per of the 
were obtained with consumptions of 5, 10, and 15 watts per kilo- 
gramme according to the character of the road. 

In um motors the motive couple is constant in electric cars 
it is very variable, and in this lies their superiority. 

There is still much to be done as regards duration of the 


accumulators. | 

Tbe cells should also be teken into consideration. Celluloid is 
light but inflammable. There is also ambroin, ebonite, &c. In 
the Krieger carriages, the fore-part comprises both the motive and 
the gui apparatus, which is a very rational idea, since it is more 
logical to draw from the front, and the brakes can then be applied at 
the back. The cases of accumulators are interchan i com- 
biner is automatic. No mistakes cau be made in the manipulations. 
All the couplings are effected in regular order oneafter theother. There 
are two motors and two excitations. The motors are coupled together 
in different ways. The two batteries of accumulators can also be 
connected either in series or parallel. M. E. Hospitalier illustrated 
his 5 by various diagraths. Ia the Jeantaud cars, which 
were eix in number, the motive axle is bshind. In one ca», however, 
No. 21, the motive machinery is in front, and the carriage is directed 
by means of conical gs. 

In No. 25 there is a double excitation. In each carriage there 
are two batteries of accumulators which are coupled in series for 


high s and in parallel for low speed. 
M. Hanel showed illustrations of various carriages, and 
nnt rear id M. rupees ea the 5 ied 
he m carriage consumed a t quantity o m, 
about 165 litres for 60 kilometres. eos Toe 

M. Jenatzi, of the Electro-mobile Company, adapted an ordinary 
cab. He used simply a motor in series with a rheostat. 

The accumulators can be coupled either in serios or in parallel. 
Changes of speed are eff:cted mechanically. __ | 

The trials to which all the carriages were subj:cted were very 
severe. They had to perform three times three journeys of 60 
kilometres, or a total of 540 kilometres, including gradients of 145 
per cent. On the last day of the tests M. Jenatzi's carriage was able 

do about 45 kilometres more than the distance appointed. 

We may therefore ssy that in this competition the carriages, in 
which the accumulators made up about 30 per cent. of the total 
weight, traversed from 80 to 90 Kilometres. The total expenditure 
in each case could not be estimated; only one carriage carried an 
electrical energy meter. But on level ground the consumption was 
found to be from 60 to 62 watt-hours per kilometre ton, as against 
95 watt-hours last year. On the hill at. Mont-Va'érien, which has an 
incline of 8'2 per cent., a speed of 10 kilometres per hour was 
raff in unt all th tems ( t of the dri 

ing into account all the necessary i payment of the driver, 
food for the horse, consumption of petroleum, engines working 
without load and burniog, say, 25 litres for 60 kilometres, and an 
electrical station supplying the kilowatt-hour at 12 frs), we get for 
the daily expenditure of a carı drawn by a horse 19:37 frs., for a 
poem carriage 27°28 fes., and for an electrical carriage 18:86 frs. 
t is certain that further improvements will bs made and will give 
the electric carriage the erence. 
The exhibition of the Automobile Olub of France bas cree 


mention the Doré in which ted 
along all the sides. The is effected by a pivot with a fifth 
horizontal wheel. This was the celluloid 


vessels catching fire. We may also quote the s of the General 
Carriage Oom and the Mildé-Monitos for parcel 
deliveries. M Patin also exhibited a carriage with an Evan's belt 


earing. 
j Brictiy, therefore, the competition by the Automobile 
Club has enabled an im t qu to be solved. Other 
problems are arising, and there will soon be a competition of accu- 
mulators. l ; 
At the end of the yvy m Jenatsi stated that with his carriage 
he was able to travel 148 kilomefres, OR | 


va 


ARGON AND ITS COMPANIONS. 


ALTHOUGH Dr. Ramsay and his assistants continue to add 
to the results of their researches upon the constituents of the 
atmosphere, and, so far, to escape serious challenge, something 
akin to a want of confidence in his conclusions is felt by many 
of our leading scientific men. It is a pity that the matter is 
allowed to rest, and that this feeling should exist. It is so 
easy to shrug one's shoulders or look askance, as it were, at 
every new pieoe of work which Dr. Ramsay publishes. Far 
better it would be if those who assume this attitude were to 
set to work themselves, and either confirm the resulta or 
show that they are based upon that which cannot be sus- 
tained. Either Dr. Ramsay is right or heis wrong. If he is 
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right, he is entitled to the whole-hearted admiration of every 
scientific man who may reasonably claim to have a say on 
the subject; but if he is wrong, then why let him go on 
giving to the world resulta which are false or misleading ? 

Being what the scientist may term“ newspaper men, it is not 
for us to undertake experimental researches with a view to con- 
firming or disproving any theory whatever. Onur function is 
rather to gather up the criticisms or enoomiums of others, and 

lace them before our readers. We may even claim with 
Justice to be considered to hold a position towards science: 
Which is exactly comparable to that of a musical or art critic 
in his respective sphere. Such an one, when he finds fault 
with an o or a picture, is not expected to sit down and 
show that he can produce a better one. The art of criticism 
is a thing by itself, and its apostles also hold a position 
apart. We may be permitted, therefore, to voice the 
criticisms of others or to make a pani ourselves upon. 
such a subject as Dr. Ramsay's work on the constituents of 
the atmosphere. We spoke out very plainly when the di:- 
covery of argon was first announced, and we have seen no 
reason to recede from the position which we then assumed. 
Our readers will doubtless remember our attitude. 

A letter from Dr. Schnster in a recent issue of Nature 
has again attracted our attention to that which we believe 
to be the weak spot in the investigations of Dr. Ramsay 
and his assistants, though he rather emphasises a new point 
of objection, which if it can be sustained may prove almost 
fatal in its consequences to the theories which have been 
built up. It seems that ia the account given by Dr. Ramsa 
of his researches on The Companions of Argon” (vide 
Nature, Jane 23rd, 1898, p. 184), he has omitted to draw 
attention to a very curious similarity between the spectrum 
of his new gas metargon and the ordinary spectrum of 
carbon. Tne following comparison of wave-lengths will 
make the similarity apparent: . - 


Carbon (Angstrom . 


metargon. and Thalén). 

Citron band 1 .. 5,032 6 i 5,633 0 
2 .. . 55830 .. 5,5830 

3 .. .. $5970 . 5,538 0 

Green band 1 . 5, 1880 5,164 0 
2 sos LI 5,126: 5 sov 5,128 0 

Blue band 1 ... „ 47395 .. 4,7360 
2 . 47115 ... 4.714 5 


 Indigoband ...  .. 49145 . 43110 


There are three of Dr. Rmsay's bands not included in this 
list, but theee are, according to Dr. Schuster, nearly coin- 
cident. with known wave lengths in the spectrum of 
cyanogen. 7 : T 
It seems hardly credible that Dr. Ramsay, whose position 
among men of science.is in the front rank, has not guarded. 
against the possibility that all these bands may actually be. 
due to carbon, and not to a new gas! Some explanation 
seems to be required, for though the coincidences in the two 
sets of bands are not complete, there is really no case known 
in which two different elements have spectra so nearly alike. 
as those of carbon and metargon seem to have. ARE 
' To turn to another aspect of the matter, we have ourselves 
recently been reminded of sdihe researches by Prof. Crookes, 
which appears to have some bearing on Dr. Ramsay's work. 
We do not remember the original papers in which they were 
recorded, but a précis of them may be found in the last 
edition of * Watte's Dictionary of Chemistry." Working 
with Yttria, Crookes found that by repeated fractionations he 
could divide that element into products which were spectro- 
soopically unlike. And the question arose whether it was 
possible that these products represented allotropes of the 
original substance which he started witb, or whether tbey 
might be due to & new grouping of molecules split up 
from the relatively unstable mother material. by the frac- 
tionations ? | | 
Does it not appear, on reviewiog the researches of Dr. 
Ramsay on the constituenta of the atmosphere, that tbis same 
question arises, and that the results which he has attained in 
bis treatment. of argon may be comparable to those observed 
by Crookes in the case of Yttria ? an "CN 
It seems to us that the conclusions of Dr. Ramsay and his 
assistants depend too much upon the results of spectrum 
analysis. This is an excellent method, no doubt, by means 
of it different substances may be distinguished, but the 
resulta’ obtained should be confirmed by other methods, 


loxes, p, Whence the efficiency n = 


differing as widely as possible in the principles underlying 
them. Such a coincidence as is por out by Dr. Sohuster, 
is, it seems to us, sufficient to e confidence in spectral 
methods of examination when these alone are depended upon, 
and to suggest that too much reliance should not be placed 
upon them. "2 

For ourselves we are in sympathy with the investigations 
of Dr. Ramsay and bis assistants, and we hope that their 
attention will b» called to the criticisms which have been 
passed upon their work, and that they will succoed ia refut- 
ing them. 


THE MEASUREMENT OF THE EFFICIENOY | 
OF DYNAMOS. 


IN an article which was published in the Revue de Physique 
et de Chimie, M. Bunet describes various methods of testing 
the efficiency of electrical machinery, and discusses the 
relative advantages or disadvantages of the several methods 
He divides them into two classes, in one of which the energy 
absorbed by the machine, Pa, and the useful energy delivered 


by it, Pu, are measured, whence the efficiency n = ue | 


whilst in the other either Pa or P, is measund, and ako the 

Ie dee or "—- S | 
| i P a Pa tp 
In the first case measurements of electrical energy and of 

mechanical energy must generally be made, and the- 
measurement of. the latter presents considerable difficulty and 
cannot be made with the same accuracy as electrical measure- - 
ments. The exception is where a motor and dynamo are 


coupled together and the electrical energy delivered by the - 


dynamo is oompared with the electrical energy absorbed by 
the motor, but in this case a difficulty arises in properly 
apportioning the losses between the two machines owing to 
the different conditions under which they are working. 
Dealing with the first class of testa, the author mentions . 
the method of measuring the meshanical y 
the dynamo by means of a transmission dynamometer, but 
finds it unsatisfactory on account of the want of accnracy of 
this instrument; the method of indicating the engine 
running light and driving the dynamo, and the method of . 
determining the efficiency of the engine with a brake when 
it is running under the game conditions as when driving the 
dynamo; but both these latter methods are also condemned . 
as: inaccurate. If the clectrical machine to be tested is a 
motor, the brake method can be used and will give, with- 
due precautions, results in which the error will not exceed 
l per cent. With regard to the method in which the dynamo . 
is driven by an electric motor, the author proposes the nse 
of a motor, the efficiency of. which has previously been ` 
determined, and this is a very convenient method of checking 
the efficiency of dynamos during their final run before 
delivery; but if a really accurate test of the efficiency is 
required, it appear to ts that a method should be used which - 
does not depend for its accuracy on the reproduction of 
exactly the same conditions in the motor at different timer, 
and that it would be preferable even to test the dynamo 
machine as a motor by the method that-has been considered 
good enough for the determination of the efficiency of the : 
driving motor. DES | MN 
. M. Bunet discusses this question of the relative efficiencies - 
of the same machine as dynamo and as motor, and ooncludes 
that if the machine is in each case run so thut the induced 
électromotive force is the same, and with the same currents 
through the armature and magnete, then the speed will be 
the same and the magnetic flux also. In such a case the- 
c? R losses are the same, as also are those due to friction, . 
hysteresis and eddy currents, and if x is the induced electro 
motive force, c the current in the armature, R its resistance, 
w the losses due to friction, hysteresis and eddy currents 
and w’ the loss due to the exciting current, which is supposed 
to be supplied from a separate external source, then the 
efficiency of the dynamo will be | 
5 1 T EC — C R 


Ud = O T WW? 
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and thet of the motor will be 


i kr 

ToU x6 +cR + W“ 
These two ratios will be very nearly equal, it is said, because 
the values of c? R and w differ but little in most machines. 


I. Bonet meumes that the lead of the brushes is the same in 


both cases, and that the armature reaction requires the same 
compensating ampere-turns in the excitation, and says that 
this is borne ont 7 bis experience ; but although the differ- 
exe may be , we should prefer to make the teat by 
juting the exciting current till the speed was the same 
vha the motor was supplied with current at a terminal 
... potential difference equal to the terminal P. D. of the dynamo 
“> piws twice the calculated drop in volts in the armature. 

In the second class of tests M. Bunet first mentions the 


R. 


0 as a dynamo, the watts supplied to the armature 
an be t to | 

{riction, hysteresis and eddy currrenta. The c? R losses are 
from the measured conductor resistances of 


the armature when running light. 
method gives too high an efficiency, but. M. Bunet gives 
comparative figures of tests by the Swinburne and other 
methods which show that this is not so to any appreciable 
dim, For example a series motor supplied with 85 amperes 
230 volts had an efficiency measured by the brake of 
63 per cent., and by the Swinburne method of 87 per oent., 
end motor receiving 25 am at 230 volts had an 
>» efficiency by the brake of 84°4 per cent., and by the Swin- 
:- bame method of 887 per cent.; whilst a third motor re- 
" ceiving 40 amperes at 280 volta had an efficiency by the 
bake of 88'S per cent., and by the Swinburne method of 
$75 per cent. in, two dynamos of 600 volta 410 
unperes at 425 revolutions were tested by the 1 
method, being ooupled together by a belt, and an 
efficiency of 91:8 per cent. at full load ; whilst by the Swin- 
bare method the efficiency worked out at 92:5 per cent. 
À ries of tents taken at various currents from 150 to 415 


$ Y E 
> cog 


.The method employed originally by Dr. Hopkinson con- 
used in coupling together iren fn y and electrically two 
Éniar machines, one of which ran as a generator and sup- 
plied current to the other which, running as a motor, reg eda 
the greater part of the mechanical energy required to drive 
the generator. The energy required to make up for the 

inthe two machines and to keep the combination 
running was supplied from an engine or other motor and was 
messored by a transmission dynamometer. Besides possess- 
ing the advantage that when testing large machines it is 
rt bet to supply ‘from an external source less than a 

of the energy that would be required to drive one of the 
machines as a dynamo, there is the further advantage that 
a error in the dynamometer reading causes a much smaller 
Pavesiage error in the efficiency. M. Banet says that an 
"t d 5 per cent, in the dynamometer only aae i per 
wat, error in the efficienoy if this is about 90 per cent. ; but 
this is a alip and should be } per cent., unless when he 
peaks of an efficiency of 90 per cent. he means that the 
diene) of the combination of two machines is 90 per 
emt. The transmission - 5 is not now much 
wed, and the methed of making this test has been modified 


V that all measurements are electrical the energy required 
^o make up the losses being supplied by ad 0 whioh is 
lg up either so that it works in or jn series 


: ila Enero under m In Line vam: the 
namo must supply current at same voltage 

dis machines under teat, whilst in the latter case it must 
able of carrying the main current in its armature, and 


the sum of the losses due to 


‘of the two methods M. Bunet recemmends the former, 
n 8 


There has been a deal of discussion at various times 
the proper way of deducing the efficiency of each 


E ＋ CR. 
to be increased from the 


normal in the proportion of but as this in- 


E e 
E TOR 
crease and decrease are small, say, 2 or oA cent., and as the 
mean of the two fluxes is practically equal to the normal flux, 
no appreciable error is made in assuming that the losses in 
one machine in hysteresis and eddy currents under normal 
conditions are equal to half the losses from the same cause in 
the combination. . The same applies to the friction losses as 
the machines are running at the same speed, and to the 
exciting current. losses as the normal exciting current is 
practically the mean of those in the generator and motor 
under teat conditions. The current in the motor armature 
will, however, be greater than that in the generator armature 
by an amount equal to c, if that is the current supplied by 
the auxiliary dynamo, and to correct for this M. Bunet gives 
the following formula for the efficiency of one machine as a 
dynamo :— | ö 


EC 
n = 
EC R 
EC e { + a)? — 00) 


As the c? B losses in the armatures and magnets can so easil 
be separated out, the writer prefers to calculate them 
deduct their sum from E i, and then allot half the remainder 
to each machine as the sum of the friction and core losses, 
and to calculate the efficienoy of the machine as would be 
done if the Swinburne method had been employed. 

If the auxiliary dynamo is connected in series with the 
machines under test, the best conditions are those which 
make the mean of the potential differences at the terminals 
of the dynamo and motor armatures equal to the normal . 
voltage, $.6., Ea + > = Em — 3 = the normal voltage, 
where Ea, Em, and e are respectively the terminal potential 

erences of the dynamo, motor and auxiliary dynamo. 
For this test the writer prefers, if possible, to separately 
excite the magnets of the machines under teat, reducing the 
excitation of the dynamo, and increasing that of the motor 
so that the machines run at normal In this case the 
current h both armatures is the same, the frictional 
losses are equal, and as the magnetic flux in the motor is as 
much above the normal as that in the dynamo is below, there 
is no appreciable error in assuming that the h is and 
eddy current losses under normal conditions are equal to half 
the loss from these causes in the combination. The efficiency 
of either machine as a dynamo at ita normal output of E 
volts and c amperes is | , 
" 5 

e C / 

EC + 2 tW 
where e is the potential difference of the auxiliary machine 
and w' the watts lost in excitation at normal load. 

There is, we think, no doubt that the Swinburne and 
Hopkinson methods of testing are far ahead of any others in 

„and that the choice of one or the other method may 
be determined pr by which is the more convenient in 
. case. If there are not two similar machines 
available the Swinburne method should be employed, and the 
conductor resistauces should first b» meas cold; tte 
dynamo should then be run at full load for several hours and 
the conductor resistances again, measured hot, and after this 
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the machine should be run light as a motor to determine the 
friction and core losses. If two similar machines 


ing a fraction of the power absorbed by the generator, it 
to have resistances to carry the output of the 
dynamo. The writer has found no difficulty in making the 
tæt under good conditions with the auxiliary dynamo in 
series with the machines under test, and finds so little differ- 
ence in the two methods that ope or the other may be used 


according as the output required from the auxiliary dynamo 
will bæt suit an available machine. 


THE CAPILLARY ELECTROMETER FOR 
MEASURING INSULATION RESIST- 
ANCE. 


Wr have received from the American Institution of 
Electrical Engineers an advance copy of a paper b7 Mr. 
C. F. Burgess on the use of the capillary electro- 
meter as a 5 testing instrument, and especially 
for testing the insulation resistanoe of cables. The 
subject is one of some importgnca, as the design of an 
instrument at once sufficiently sensitive to measure the very 
high resittances involved, sufficiently portable to carry about 
without risk of damage, and so simple and dead-beat that it 
can be easily manipulated in an open street or in an engine 
room, is by no means easy, and a suggestion of a new form 
of instrument, or rather a new application of an old one, is 
worth conaideration. | 

Lippmann's capillary electrometer, which Mr. Barch's 
work made familiar, consists of an electrolytic cell 
having mercury electrodes in dilute sulphuric acid. Of one 
electrode the only part to the acid is the meniscus 
surface of mercury in a slightly pus capillary tube. The 
normal position of the meniscus is determined by the tension 
of the contact surface of meroery and sulphuric acid, the 
dimensions of the tube, and the hydrostatic pressure at the 
surface. If the two electrodes receive opposite electrical 
charges, the menisous moves in the capillary tube, advancing 
towards the acid with a positive charge, retreating from the 
acid with a negative charge, and returning instantly to its 
normal position when diso . The movements of the 
meniscus, though very decided are small, and are observed 
through a microscope or reading lens Mr. Burch used his 
instruments fur direct measurements, but this is only pos- 
sible with very small electromotive forces, and the instru- 
ment would generally be used with null methods. 
The properties of this cell are very striking. For low 
electromotive foroes up to 5 volt no current at all 
through the electrolyte, and the electrodes are so perfectly 
insulated that they will retain their charges for long periods. 
The quantities of the charges carried by the elèctrodes are 
relatively enormous, Oells oom truoted by Mr. Barch had 
capacities up to 80 microfarads, and the cells commonly used 
have capacities of 1 or 2 microfarads. It may be mentioned 
that the area of a paraffin paper condenser having a thick- 
ness of dielectric of about 0025 inch, and a ‘capacity of 
1 microfarad is about 4,000 square inches. The area of 
the meniscus of the capillary electrometer may be about one 
handred millionth of this area. 
The movements of the meniscus under the electrical 
actions of these charges are extremely rapid, showing that 
the foroes in action are very Jarge compared with the mass 
moved. The meniscus ap to start instantly on applica- 
tion of the charge with a definite velocity, and under proper 
conditions is absolutely dead-beat. Perfeotly de fined oscill i- 
tions of 650 ~ per second were photographed by Mr. Burcb. 
Well-marked movements of the meniscus are obtained with 
very low electromotive forces. -Mr. Barch’s instraments 
responded readily to s,'5,th of a volt, and Mr. Burgess’s to 
twice this amount. The movements of the meniscus deperd 
solely on the E M.F. applied, and not on the resistance of 
the circuit. It forms an electrometer, not a galvanometer. 
The eff-ct of a very high resistance in the circuit is merely to 
retard the accumulation of the charges, not to limit the 
excursion of the meniscus. | 
Mr. Burgess proposes to use this instrument as a 


1 


Getestor, with a null method, for portable testing. A 
through a. known resistence, 

1 placed es with the dieleotrio of the cable 
and the fall of potential along this resistance is measured by 
balancing it with a single cell and a slide wire, using the 
j electrometer as a detector, The resistance of the 


dielectric can then be caloulated, given the ratio between the 


electromotive forces of the testing battery and the single 
balancing cell, 

Apart from the BODIE of the capillary electrometer, 
the exact mode of using it and of adjusting the sliding resist. 
anoe is not of particular interest, and some mode of per. 
forming the operation will ooour to any electrician who 
considers the problem. We may confine our remarks to 
considerations of the sensitiveness and convenience of the 
electrometer itself. Mr, Burgess incidentally states that a 
difference of potential between the electrodes of 005 volt 

roduoes a deflection of eigbt divisions on the scale of his 
nstrament, 20 that we may take it to be sensitive to 0006 
volt. Mr. Barch’s instruments were about twice as sensitive 
as this. If the known resistanoo between the extremities of 
which the difference of potential is to be measured by the 
electrometer be 1 megohm, the apparatus is sensitive 
to qvo th of a micro-ampere. A megohm resistance is not, 
however, a very portable appliance A Bargess’s proposal 
of a graphite resistance is not likely to meet with much 
approval), and ryth of a msgohm is likely to bo as large à 
resist anoe as would generally be used. With this, the appa- 
ratus is sensitive to th micro-am 

The ordinary po-tuble testing seta, with compass needle 
galvanometers, of which the Silvertown pattern is prob abl) 
the best known, are sensitive to about half a micro-ampere, 
and those of the same type in which pains have been taken 
to secure greater delicacy to ;'th micro-ampere. Perfectly 
portable reflecting instruments are made sensitive to about 
rioth micro-ampere, while the fixed Thomson astatic instru- 
ment may be considered to bs sensitive to rob eth micro- 
ampere. These, of course, are round figures, but they fairly 
represent common practice. . | 

Comparing them, it is seen that the capillary. electro- 
meter, combined with a resistance of a megohm and a slide 
wire, is about equivalent in sensitiveness to a reflecting 
galvanometer as an instrament for measuriag small currents. 

It is difficult to form any opinion of the convenience or 
inconvenience in use of a portable instrument of this form 
without actual experience, but it does not clearly possess any 

rticular advantage unless it is simplicity of construction. 

t is not more portable or easier to manipulate than one 
ioris! galvanometer we have in mind. : 

A null method is not a one for measuring a oontinu- 
ally changing ‘quantity as the insulation resistance of a 
cable. The pibe scel propa interferes with the use of 
a guard wire, and we think this would be a fatal objection 
for any one who had experience of testing a street cable 

m before connecting up on a wet day with and withcut 
the guard. In using an arrangement in which capacities 
have to be charged through large resistances, it is necessary 
to keep in mind that the charges are by no means instan- 
taneou-ly ve sa A capacity of 10 microfarads requires 
46 seconds to be charged within 1 per oent. of ite full 
charge through a megohm resistance. 

But though we are doubtful of the value of this instrument 
for cable testing, we are not of its value in a testing room, and 
in view of the rapid extension of potentiometer testing for 
all sorts of we confidently expect that the capillary 
elect-ometer has a considerable field open to it. Mr. Burgess: 
paper is likely to assist this result. 


REVIEWS. 

Electrical. Traction. By Ernest Wrisox, Whit. Sch. 
M. I. E. E. London: Edward Arnold, 87, Bedford Street, 
W. O. Price 55. | 
Elcctric traction, or “electrical traction, "— to give it the 

name which Mr. Wilson prefers—does not appear to bes 

e facile subject for the pen, inasmuch as no really good 

comprehensive hand-book to this branch of the industry 
has yet been written, probably for two reasons ; first, because 
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there are extremely few who can be considered properly 
guulifed to undertake the task satisfactorily; and, secondly, 
because these few are either far too busy or are naturally and 


disinclined to give away their experience for the 
Tie d à book. SN M MEN ' 
This remark need not be considered altogether a disparage» 


nent of Mr. Wilson's effo-ta. The book before us has some 
re] excellent features, acd contains a good d-al of useful 
information capably put. It is not, however, the compre 
iugi and concise Rand- boot to the subject that is badly 
required or that the choice of title would appear to indicate. 
k should preferably be called “Sme Aspects of Electric 
get Tramways ;” or, as a mischievous friend suggests, 


“The Gospel of Electric Traction according to John Hop- 


lion. N 

Me, Wilen is, or has been, we understand, Dr. Hopkin- 
wn's amistaut in his electric traction work, and it is, there- 
fore, only to be expected that this book shoull embody 
1 good deal of the wisdom and experience of the consulting 
engineer to the Leeds A viaa and other highly eminent 
ud respectable public ics. Mr. Wileon’s own per- 
waality, however, is by no means lost sight of, ard the 
average oritic may, perhaps, be inclined to say that Jack 
i m good as his master.” 

).aling with the general scheme of the book, we may ray, 
fins, that it bsgins with the motor, aud works backward to 


. the power honte, but in the journey do iges abcut from the 


moor and controller to the overhead structure, and thence 
to the track and rolling sto:k! Surely the most logical 
ummgement of such a book, intended for students and 
beginners in practical science, would be that which followed 


ie came of the current; and if it be objected that such a 


iiem would regard the track as merely a return circuit, we 


: qn only say that its use for such a purpose really has as 
A as for providirg & smooth surface for the 
] car „ ss | " i 


. putkolarly of the 
u bis 


to run upon. „ MEME | 
Chapter I. treatg—in an introdtiotory sort of way—more 
energy required in eleotrio traction, and 
te modes of caloulating it, based principally upon 4 m vs. 
example on page 9, the author does riot, however, show 


| or reg how he gets the' distance equivalent of 440 feet, 


IR TA 


ye am +- 


the entire method of. dealing with the questions of 

resistance, energy, and velocity involved, 
mvoars rather of the lecture room than the engineer's office. 
We note also that Mr. Wilson has some of the theorist’s 
tpe for energy returned to a traction system by cars 
descending grades. We never yet found an engineer of 


: "rris who could assign a value to such storage as would 


i J pe 
- teamed abstract of present 
ion has courage enough to 


‘> 


; date); overhead 


Jutif) any complication of motors or controlling gear. 

Chapter 1I.—npon the direct current motor and its con- 
a- distinct „and offers in small space a well- 

and experiénce, and Mr. 
vocate compound - wound 
motors in certain cares, such, for inst znoe, as railway work- 
IM where multiple contacte. serve to ensure that the shunt 
dit (helping the series) shall not be broken. The theory 
d writs parallel control is very well discussed. | 

lu Chapter III. Mr. Wilson deals with such To as 
feder systems (the whole of which portion is good and up to 

; overhead condactor appli and lightning arreaters 

(he dewription of which is made as little like a treda cata- 
pomible—e somewhat difficult task, as may readil 


1 
: Wandentood); the sag in wires, for a given case of whic 


: x inim at a factor of safety equal to 8'6, allowing for 


and contraction. Poles (as used at Leeds) 


< mi thid mil conductors complets the subjects of this 


chapter, 
The next one treats of track and rolling stock: but as 
avil engineering is possibly not one of Mr. Wilson's stronger t 
pelata, be does not enter into the question of permanent way 
€ tke extent that it deserves, nor have his remarks any 
M value. He is a little more at home in regard to 
Nur ` 5 
The details given of rolling: stock merely comprise a 
ee of one of the Leeds cars; but a few remarks on 
- (cession of double deck cars versus trailers are to the 


_ Til bonds, bat offers no new suggestions for improving the 


A os comparative use of electric locomotives and motor 
* t working; subwaya might very well be made 
dough (at small extra expense) to allow the cars to be 


oban 


. ei Fils, 19, Rae Hautefeuille. 


We do not quite agree with Mr Wilson's conclusions 


fitted with motors, nor with motor cars is it necessary that 
the controlling gear should be very highly complicated at all, 
in view of what Mr. Sprague has done in this direction, 
We do not propose to follow Mr. Wilson into his disserta- 
tion in Chapter V. upon open conduit systems. The only 
portion of any novelty is that dealing with the osmotic effect 
of ourrent leakage. As for surface contact systems, which 
he treats in Chapter VI., the practical value of these oan 
only bs desoribsd as being at present oonsiderab'y less than 
that of the open conduit methods, and mere desoriptions of 
the Lineff, Diatto, Wheless, McLaughlin, Johnson-Lundell, 
Esmond, Claret-Vailleumier, and Hopkinson systems, are 
only useful as history of well-meant but vain efforts. 

The. author's treatment, in the next chapter, of storage 
cells for traction work, is, however, sufficiently good to make 
one wonder why their application has not been more success- 
fulat Leeds! It certainly is not the fault of the cells ttem- 
selves. Possibly the employment of human regulators at 
the battery sub-stations would prove cheaper and more 
serviceable in the end than any attempt to vary the charge 
and discharge automatically. e 

The important questions of three-wire and polyphase 
working forms the subject of Chapter VIII., and Mr. 
Wilson deals with them in & clear and satisfactory way. The 
Central London electric equipment skeleton specification 
quoted by the author is one which students might with 
advantage use as a framework upon which to build up alter- 
native complete schemes as a practical exercise. 

The question of effisiency—general aud special—gives Mr, 
Wilson, in Chapter IX., an opportunity to examine the 
working of the Dublin and Leeds lines, With regard to the 
Dalkey section of the former, he arrives at a theoretical 
efficiency of 79 per cent., considering it a system for con- 
veyiag energy from the power house to the cars. How far 
this appirently somewhat high figure is corroborated in 
actual working we do not quite know; possibly the tramway 


company may feel inclined to give the results if any compre- 


hensive tets have been made. As to the Clontarf and Leeds 
lines, Mr. Wilson can, of course, only offer theoretival figures, 
without any hope of confirmation or contradiction for some 
time to come, as both these lines are too recently equipped to 
give settled results as yet. 

. The last chapter in the book deals with the power house, 
and is charact:rised by a broad treatment, whioh makes it 
interesting reading. Such important questions as engine 
governing, sizə of fiy-wheels and of units, made of coupling 
engine to generator, are, however (as may be unlerstood), 
only touched upon, without any effort to lay down the law, 
so that the reader is left very much to his own predilections 
for a final decision thereon. It seems to us that the size of 
unit employed in any power house will influence very con- 
siderably the question of accurate governing. There has 
been rather a tendenoy to insist upon too many decimal 
points in the percentage of engine speed variation for given 
of load. With large units the margin of power is 
usually greater, and a great deal of the regulating may be 
left to the fly-wheel. 

Appendices including Board of Trade regulations, and so 
forth, fill up the last few pages of a book which has many 
defects, and is by no means as well planned as it might have 
been, bat which still may be said to occupy a high place in 
the somewhat limited range of electric traction literature. 


Dictionnaire de i' Industrie. Paris: Libraire, J. B. Baillidre 
1898. E 

We have look d through the first number of this dic- 
tionary, and we think it promises to be a very valuable ard 
up-to-date work of reference. There are many dictionaries 
of industry already published, but progress is nowadays so 
rapid that they soon get out of date. This dictionary has 
been prepared by Prof. Julien Lefèvre, who is already known 
as the author of numerous books on scienoe and industry. 
The article on accumulators gives a concise description of 
the leading types at present in use, and some useful statistics 
as to their efficiency and durability. Under “ Acetylene” 
we bave a description of recent apparatus for obtaining the 
gas with as much safety and convenience as possible from 
that recent product of the electric furnace, calcio carbide. 
The chemical and metallurgical notices are clear and concise. 
If there is any defect it is tke preponderance of French 
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apparatus and methods. The style is simple and clear, and 


arrangement good. We do not know of anything of the 
kind in English equally good and up to date. 


Electrical Testing for Telegraph Engineers. By J. E. 
Younc. London: The Electrician Printing and Pablish- 
ing Company, Limited. : 


This book appeals to a limited number of those now 
engaged on electrical work, viz., the electricians at cable 
stations or on repairing ships, and it describes fairly well the 
modus operandi of the electrician’s share in the removal 
of the various ills to which telegraphic communication is 
liable, but we should have liked to see clearer descriptions of 
the appsratus required, and more perspicacity in dealing 
with the pros and cons of the different methods proposed, 
There are a good many omissions on these points which 
detract from the completeness such a work should possess in 
order to bring it up to the standard of modern practice, ¢.7., 
Price’s guard wire method for dealing with end leakage 
—the testing of twin or multiple cables not only for con- 
ductance but also for dielectric values. It is a pity that the 
confusion of conductance with conductivity should make 
its usual appearance in this book. The mistakes are not 
numerous, one unfortunate one in data for the effect of two 
co-existent faults occurs which will lead the reader astray if 
he endeavours to follow the calculated results; it is the 
harmonic not the geometric mean of resistanoes with + and — 
currents that gives the correct value; the legal ohm is long 
defunct and the “Int.” or * B. T." is now in force, and its 
ratio to the B.A. should have been given, though we expect 
it will be long before the B.A. is ousted from cable work. 
A good index renders the reference to any subject easy. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFIOATIONS. 


NEW PATEWTS.—1508. 


Compiled expressly for this journal by W. P. THowrsom & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W. O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. : + 4S Fos 


. 


qa : 


15,074. “Improvements in electrical communication between 
7 Beers and guarde in railway trains" W. E. Lanxapon. Dated 
y 7 

15,686. “New or improved means for electrical incandescent 
luminous advertisements.” E. S. Bomm. Dated July 18th. 

15,708. “Improvements in primary batteries.” E. Giro. 
Dated July 18th! pe ties pe. 

15,724. Production of chromic acid by electrolytic oxidation of 
solutions of chromium oxide salts.” O. Imray. Ce Farbwerke 
vormals Meister, Lucius, and Bruning, Germany.) Dated July 18th. 

15,783. *" porem in electric telephone transmitters.” 
A. M. Massant. ted July 18th. (Complete.) 

15,736. An improved electric are lamp.” H. V. James. Dated 
July 19th. 

15,765. “Improvements in gratings or supports for electrical 
aocumnlator plates.“ F. W. Gonby. (Oambier and Cie, France.) 
Dated Jaly 19th. 

15,792. "Improvements in electric motors.“ L. M. J. O. 
LEvAVASSEUR. Dated July 19th. | 

15,797. "Improvements in or relating to means for ensuring a 
constant charge in electric traction stations or for transmission of 
power to generating d os.” A. J. BourT. (La Societe Francaise 
de L’Accamulateur “Tudor,” . . . .) Dated July 19th. 

15,801. Improvements in electric accumulators.” 
Dated Jaly 19th. (Complete.) 

15,802. “Improvements in electric accumulators.” 
Dated Jaly 19th. (Complete.) 

15,808. “Improvements in electric accumulators.” E. LEINER. 
Dated July 19th. (Complete. 4 

15,829 “Improvements in electric arc lamps of the énclosed 
type“ L. J. SIR. Dated July 20th. : 

15,879. "Improvements in or in connection with contact boxes 
for electrical railways or tramways with underground conductors." 
W. L. Wiss. (A. Diatto, Italy.) Dated July 20th. | 

15,885. Improvements in electro-magnetic ore tors.” 
H. E.LamaauTH. Dated July 20th. (Oomplete.) ca 

15,886 “Universally adjustable reflector or screen for electric 
glow lamps" P. De KinpuoHmvsEky. Dated July 20th. 


15,932. “ Improvements in rotary motors.” F. Eames. Dated 
July 21st. 


E. LEMMER. 


E. LEINER 


. 15,944. "Improvements in or relating to electricity meten. 
J. VILLY. Dated July 21st. (Dated Applied for under Patents, &. 
Act, 1883, Sec. 108, January 11th, 1898, being date of application in 


France.) (Complete.) | 
15,976. "Improvements in electric arc lampe." W. OC. Jommo 
and A. WospERLICH. Dated July 21st. ( Complete.) 

16,0012. “An m method in the production of oxide of zinc 
by the use of the electric arc and compound gases.” E. Barmy and 
T. G. Hopason. Dated July 22nd. 

16,029. “Improvements in and relating to electric furnaces.” 
G. L. Parmer and E. WiLLniMs. Dated July Land. (Compidz.) 

.16,057. “Improvements in or relating to electric light installs. 
tions." J.T. NibLETT and M. BorHERLAND. Dated July 23rd. 

16,064. “An electric jib crane or hoist.” J. Dep. Dated . 
July 23rd. 

16.070. Method designed to facilitate the 
wires into or out of brake pipes or other pipes 
Bae. be coupled on railway trains.” 
23 


of electric - 
are to or which 
G. R. Powzrr. Dated July 


. 16120. "Improvements in or in connection with prepayment : 
apparatus suitable for use in connection with electricity and other : 
meters" H. T.Hanmnrsom. Dated July 23rd. 


— 


ELECTRICAL PATENTS OF 1885, EXPIRING IN 
EE AUGUST, 1898. Ra 


Wes are informed by Messrs. W. P. THompson & Co. that about 
90 applications for electrical patents were filed in the month o! 
August, 1884. Ont of these only one has been allowed to run its 
full length, viz, 14 years, and, being of considerable interest, we 
give a short abstract of it below :— | 


10,990. “Improvements in. telephony." O. Lamapom-Davus. 
Dated August 6th, 1884. The object is to use ordinary telegraphic 


wires for telephonic communication. For this purpose an "electro 
phone" is employed which consists of two (or more) conductors laid 
together but insulated from each other, and one attached to the line 
and the other to the telephone. The duplex wire thus formed is 
usually wound on a bobbin, and may be used as a shunt to bridge 
over a telegraph station, or to join telephonically two ey aia 
lines, &c. For connecting the telephonic instruments a “double 
5 is generally employed. In this case the middle of, 
say, a 1,000-yard bobbi 1 is brought out, divided, and the ends taken 
to four terminals; twoare connected with the receiver, and the others 
are joined bya wire forming a shunt round the telegraph instruments 
transmitter. Modificati 


: à MEL ae 
ta 1 r z . š 
* + s 


Copies of any of these Specifications may be obtained of Mossrs. W. P 
TuHowPsow & Co., 322, High Holborn, W.O., and a£ Liverpool 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1898. 


1,391. “Relates to i ts in electro-magnetic brakes fo: 
; i Dated Ja th, 1898. Relates ti 


car 

magnet having the usual core. Two arms are connected: with th: 
and constitute the poles, and the brake shoe pivotally secur« 

to one of the arms or poles and gps ge for contact with the trac) 


at each side of the track will become attracted to 
rails. The shoe or arm carrying 

le and then by the track rail. The 
Fame and form with the frame, 
magnetic field. 

1,869. “Im ts in electric insulators.” II. Renacit 
Dated January 24th, 1898. Relates to insulators, more particular); 


and wheels a complet 


groo gripping p 
through the groove, and then the jaws are tightly clamped togethe 
by means of two set screws. 5 claims. ue 


2,770. “ F in holders for incandestent lamps" G 
JAEGER and Bann. Dated : 


rotruding contact plunger: 
or other contact terminals embedded in the insulating body 
1 claim. "E i 
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THE TELEPHONE SERVICE. 


ANOTHER Parliamentary Committee has concluded its 
labours and arrived at its report. Though not yet pre- 
sented to Parliament, a copy of the report has found its 
way into the columns of a provincial newspaper, and as 
this publication has been stated by the chairman of the 
Committee from his place in Parliament to be the 
* amended ” report, we are justified in considering it as 
substantially accurate and commenting upon it accordingly. 
The Committee corsidered mainly the desirability of 
competition, and the suitability of such competition being 
undertaken by municipal authorities. As a preliminary 
to euch consideration there needed to be decided the 
question whether it would be justifiable to permit com- 
petition in view of the agreement bstween the National 
Telephone Company and the Post Office. To this point 
much of the evidence before the Committee was directed. 
This evidence may be divided into two classes, the official, 
which sustained the written agreement, and the semi-official, 
which leaves little room for doubt that some sort of under- 
standing existed that competition was not to be undertaken. 
This view was whittled down to a sort of time limit, im- 
plying that competition was not to be immediately indulged 


in, but might at some future time be undertaken. The 


Treasury minute, agreements, and Acts of Parliament 
bearing on the question have been fully discussed in our 
columns, and we have noted from time to time how, in each, 
the right of the Post Office to compete, or to license others 
to compete, has been carefully preserved; but when it is 
remembered that the National Telelphone Company was 
under no obligation to sell its trunk lines, or to relinquish 
its rights to extended areas, and that the trunk lines 
were regarded as of great value in competition, it 
becomes easy to understand that it might have sought 
some equivalent for their surrender, and that, as Mr. Forbes 
suggests, the equivalent was found in an understanding or 
arrangement which did not find its way into the bond, 
whereby the company was to be left alone in local areas 
80 long as its service was good, and the Post Office would 
protect its own interests by placing trunk line service on a 
par with telegraphs, the former thereby becoming one of the 
direct sources of revenue of the State. Upon the evidence before 
it, we do not see how the Committee could have arrived at 
any other conclusion than that the Government were free to 
grant licenses. It is quite possible to recognise the wisdom of a 
policy not to grant licenses without assuming that the policy 
was not open to revision. This is probably the explanation 
of otherwise irreconcilable views. 

In the attitude of some members of the Committee, it 
would almost seem as if they must have come under the 
influence of the irresponsible chatter which sought to suggest 
that a sort of unholy alliance existed between the Post Office 
and the Telephone Company, and that the public suffered 
thereby. That the conclusions of the Committee are not in 
accordance with the views of the permanent staff may fairly 
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a Parliamentary Committee to disregard the conclusions of a 
Departmental staff on subjects which need careful study:and 
experience, time may show. 

The Committee concludes that the telephone service is not 
of general benefit, and is not likely to become so, so long as 
the present practical monopoly in the hands of a private 
company shall continue, but that it has become of much 
more general benefit in other countries, and might, “if 
worked solely or mainly with a view to the public interest,” 
become a valuable instrament in further developing the 


trade and social life of the nation, towards which new means: 


of communication have always hitherto so largely contri- 
buted. It is considered evident that the service has cost 
the company much more than it would now cost to 
replace it by a system at least equally good, and 
it is inferred that “this increased cost must naturally 
involve either a decreased dividend to shareholders or 
increased rates to subscribers.“ Fear is expressed that unless 
the Government had an alternative plant supplied wholly by 
the Post Office, or partly by municipal licensees, the purchase 
of the company's undertaking at a forced price might be 
imposed upon the Government in 1911, and this seems to 
have weighed with the Committee in recommending the 
granting of municipal licenses whicb, however, are to be 
governed by the conditions that they must terminate in 
1911; the systems must be in accordance with the regula- 
tions of the Post Office which should insist on complete 
uniformity of system so far as the differing conditions of the 
different localities may permit; a maximum rate should be 
impoeed “and no inducement be afforded to municipalities to 
earry on the service at a profit, and with a view to lighten 
the burdens of local taxation" ; a minimum rate should also 
be imposed to protect the Post, Office against the possibility of 
unremunerative rates in 1911. It is expected that this 
would “ also act as a security to the company against undue 
competition, and at the same time protect the ratepayers 
against a charge upon the rates.” A royalty of 10 per cent. 
is to be paid to the Post Office, in the same way as paid by 
the company. It will be a matter of surprise to many that 
the Committee should express the opinion that “ the service 
given by the company is not generally inefficient, nor, for the 
class of subscribers whom alone it serves, can the rates be 
considered unduly high, though higher than are paid by 
similar subscribers in Germany,” but the continuation of the 
same paragraph will meet with general approval, in that the 
Committee think that a service already so essential to 
commercial men, and so well calculated, under other con- 
ditione, to benefit, directly or indirectly, all classes of the 
community ought no longer to be treated as the practical 
monopoly of a private company” ander disadvantageous 
circumetances referred to. 

This is, in fact, the condition which a responsible 
Department has had to consider. A practical monopoly 
exists without legal control or legal rights. The Committee 
might have made some recommendations tending to regulate 
a monopoly, or suggest steps for placing it under responsible 
management, but the Committee which recognises that to 
the local public two competing systems in one locality are a 
source of inconvenience and expense alike,” recommend the 
granting of municipal licenses for the purpose of bringing 
about this competition, which is to be undertaken with a 
certainty of making no profit, and with a delightful uncer- 
tainty of recoupment of expenditure on the expiration of 
the limited license. The anxiety of the Committee as to 
the position in 1911 seems to be an echo of recent news- 
paper agitation. The evidence of permanent officers at 
successive Committees has made it clear that the position 


. were done. 


band with profit to the supplier. 


be deduced from the evidence. How far it may be wise for ^ has not been overlooked, but we have never understood 


the excessive anxiety on this question. Suppose nothing 
In 1911 the company wil have a plant 
without the possibility of using it; the Post Office 
will have the sole right of use without any plant. 
The assumption that the company would be ina position 
to force an unreasonable price is not, in our opinion, 
justified. The possession of the plant in one quarter, and 
the power to use it in other hands, cffers a greater equality 
of circumstance than is generally recognised, and it would, 
we believe, result in an equitable arrangement, whatever 
efforts might be made to corner or coerce. 

The observations of the Committee on the cost of the 
service again savour of ancient argument. It is doubtless 
true of any service that if it had to be created over again 
it could be done for less money, and it is undeniable that 
in the case of the Telephone Company, much of the 
capital is representative of enhanced value rather than 
actual expenditure. But what of it? Money cannot 
do everything. Time is needed to obtain a connec- 
tion and acquire experience. Again, the advantages 
of improved means of communication so eloquently dwelt 
upon by the Committee are usually considered to go hand in 
There are some few 
exceptions, but on the whole the most satisfactory railway 
companies to the public are tEose which pay dividends, It 
might be better for individuals if the General Omnibus 
Company reduced their penny fares to nothing, but it is 
doubtful if the advantage would extend to the community. 

Whilst the advantages of competition are so obvious in 
the ordinary affairs of life, it cannot be expected that the 
average member of Parliament will realise the exception in 
the case of telephoncs. We think, however, that a Parlia- 
mentary representative of a Government department, such 
as Mr. Hanbury, should not wantonly waste the experience, 
acumen, and devotion, of the permanent staff of his 
department. ; 


So much has been said regarding the 
P Orders. heavy charges entailed in securing a pro- 
visional electric lighting order, whether the 
applicant be a company or a municipal authority, that 
it is of interest to record instances where the fees have 
worked out at a comparatively low figure. The Barking 
Town Urban District Council applied last year, under Mr. 
Hawtayne’s advice, for a provisional order, and the costs 
have been made up as follow :—Board of Trade fees, £50 ; 
advertising, £33; printing orders, &c., £45; sundry ex- 
penses, £7; making a total of only £135, which compares 
very favourably with a number of cases where £800 or 
£400, and even more has been spent. Of course in 
many places the cost of fighting opposition comes out at 
a considerable sum. It seems to us that promoters of 
electric lighting orders should have some loophole such 
as the Light Railways Act for getting their schemes 
approved more expeditiously and economically. It will be 
remem that recently Mr. Ritchie, the President of 
the Board of Trade quoted an instance of a railway scheme, 
for which, if full Parliamentary powers had been sought, 
the various charges connected therewith would have 
amounted to about £1,000, but as it was promoted under 
the very advantageous Light Railways Act the expenses 
came to about £150 only. Electric lighting companies would 
welcome some arrangement whereby they could secure a pro- 
portionate reduction in their charges, particularly where the 
area to be supplied is a very small one, upon which such expenses 
would tell somewhat heavily. Wedo not think, however, that 
the Electric Lighting Acts are altogether responsible for the 
heavy charges, for in Barking and a few other places, 
instances are found of what it is possible to do in the way 
of economy with carefal legal ement. It would be 
interesting to know what are the highest and lowest sums 
expended by any applicant for an order. 
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i a battery and a galvanometer. These substances, originally 
WWW insulators, or at least of very high resistance, became con- 


ductors when they were struck by an electric wave ; and, 


Ix a lecture delivered before the Société Internationale des besides, their conductivity was annihilated by a shock, only 
Electriciens on June Ist, M. E. Ducretet describes a new to reappear again when struck by another electric wave. 
arrangement of apparatus for automatically printing mes- The galvanometer placed in the circuit of the tube of filings 


Slaby, and others | | | VETE IS E * 
who have worked at SHR E | 
this subject, so that EE E All 
Ducretet’s improve- | PF 
ments are only in les e e; e v 9 | 

the details of the y QUUM | 


1 mur 


» 


apparatus, 
M. Ducretet gives Ail 
a short account of ' | A | Ht 
the discovery of A n N 
4 lie Lm N Á 


electric waves and ` ) 
application to tele- | | x M — 
i 


hy without 
3 which the 
wok of Marconi 
iB scarcely men- 
tioned, and much 

inence is given 
agro discoveries 
of other inventors, 
chiely French and 
Russian, that we do 
not hear much 
about in this 
country. Accord- 
ing to Ducretet, 
Sarasin and de la 
Rive were the first Ass A EE Gg 
to show that the — EA 
efficiency of a — Au 
Hertz oscillator was - 7 a Wü. 
considerably in- — 
creased by causing 
the spark to pass 
through an insulat- 
ing liquid instead 
of air, 


their practical 


It is to Prof. | 
Popof, of St. — IL Fia. 1. 
Petersburg, how- 


deviated very 
strongly when the 
tube of filings was 
struck by an electric 
wave; and then 
returned to zero 
when the initial 
resistance was re- 
stored by a shock. 

Branly has given 
the name of radio- 
conductors to his 
tubes of filings, a 
name which is in- 
tended to recall the 
fact that the con- 
ductivity of these 
tubes is established 
by electric radia- 
tions  emanating 
from a spark. The 
sensitiveness of 
these detectors is 
very great, and 
they detect electric 
disturbances at a 
distance, even across 
partitions and 
walls, If the gal- 
vanometer is re- 
placed by a sensi- 


tive telegraphic 


relay, fig. 2, we are 
able to produce in 
a local circuit ener- 
getic actions whose 
point of departure 
is the electric 
wave transmitted 
through space by 
an intermediary 
medium the ether, 
which propagates 
electric vibrations 
from the spark 


ever, that Dacretet gives the credit of being the first to transmitter in the same way as it propagates luminons 


discover telegraphy without wires in 1895; Marconi’s dis- vibrations. 
covery having b 


een made in the following year. We do We have thus all the elements necessary to the realisa- 


not intend to discuss these rival claims, but give here only tion of Hertzian telegraphy ; if the sensitive relay controls 


the opinions of M. Ducretet. 

Prof. Lodge in England, and MM. Le Royer and Berchem 
at Geneva, have since 1893 successfully employed Branly's 
tubes with filiags instead of the Hertz resonator for detect- 
2 presence of electric waves, generated at a great 

ce 


In 1890 Branly first showed the action of electric radia- 


— 


Á Mini 


Fia. 5. 


tions upon discontinuous metallic substances such as filings, the electro-magnet of a recording apparatus, and long ard 
free or agglomerated in an insulating substance, and com- short emissions of electric waves can be produced at a distance, 
prised between two conductors forming a circuit containing then a message can be sent by the Morse code. Tbe relay 
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also controls the electro-m 


t of the tapper which acts 
upon the filings i 


of the radio-conductor. Each wave will 


thus be followed by a shock, bringing the radio-conductor 
back to its initial resistance. In practice the power of the 
transmitter will be adapted to the distance to be traversed. 


5 — 
E EP" à | — 


„ . EDURETET BL Lake“? 
p e — . 2 


(LR DNA 


~ai 


Fia. 4. 


Wann . 
n | 


R 
OQ 
2 
9600 
Ul 


e The apparatus described and realised by Prof. Popoff ia 
1895 was constructed as follows:—To record the electric 
waves produced by atmospheric electric disturbances at u 
great distance, he employed an instrument 
of the Morse type. Since 1895 Popoff 
has shown in P aT that = 
a tus might be practically employe 

by the Marine for the cede a of 
signals. To augment the sensitiveness of 
his ap us, Popoff connected one of the 
electrodes of his radio-conductor to a 
metallic wire, insulated, and fixed vertically 
along a mast. The other electrode was 
ut to earth. This same arrangement ma 

be applied to the spheres of the spar 

transmitter. 

The insulated conductor of the receiving 
apparatus is a veritable collector of the 
electric waves launched into space; that 
of the transmitter plays the rule of a 
radiator. Their length ought to corre- 
spond to the distance to be traversed. 

The organs of the system of wireless 
telegraphy invented by Popoff may be 
shortly enumerated as follows: Electric 
waves emitted by the oscillater-transmitter ; 
a Branly radio-conductor which becomes 
conducting when struck by an electric 
wave and closes the local circuit of the 
relay which works the recording apparatus 
of the receiver; an e.ectric tapper which 
acts automatically on the filings of the radio-conductor. 
Under the action of the shock of the tapper the condactivity 
of the tube of filings disappears, and recovers its original 
state till a new electric wave strikes the sensitive tube. 


= 
A LE. 


Duoretet's apparatus, which he showed to the Society, 
contains several improvements on the apparatus of Popok. 
Like all telegraphic apparatus it consists of a transmiter 
and a receiver. 

The transmitter comprises :—A powerful Ruhmkorf coil 
(fig. 3). In the circuit of the primary wire is a vibrating 
interrupter with a quick break, or a continuous rotary inter- 
rupter (fig. 4) according to the power of the coil. A special 
key produces the long and short emissions of waves. A 
battery of accumulators furnishes the electric energy. 

It is this electric energy due to a current of a considerable 
strength, but of only a few volts E.M.F., which is trans- 
formed in the secondary coil, into a current of very high 
E. M. F., in the coil used in these experiments, 200,000 volts, 
After this trunsformation the electric energy does not exceed 
60 watts, suy j5th of a H.P. This heightened E.M.F. 
produces sparks which play between the spheres of the 
oscillator, fig. 6. 

This oscillator is formed of several spheres between which 
play intermittent sparks produced by the operating key. 

he central spheres are planged in an insulating liquid, and 
the oscillating sparks play between tkem. This oscillator is 
constructed according to the data given by Prof. Righi, but 
Ducretet’s arrangement insures a rapid control of the length 
of the sparks, | 

From this oscillator the electric waves start which act at a 
distance upon the receiver. 

The receiver comprises :— 

1. The Branly radio-conductor with ita automatic tapper 
arranged according to Popoff. Ducretet's model has a device 
for regulating the position of the cylinders between which 
the filings are placed. The action of the external air on the 
filings is prevented by making the cylinders a good fit. 

2. A mast with an insulated wire (Popoff'& collector), and 
an earth connection to one of the electrodes of the radio- 
conductor a8 already described. 

9. A very sensitive telegraphic relay putting in action 
both the electro-magnet of the ig instrument, 
and the electro- magnet of the tapper. 

4. The Recording Instrument (fig. 1).— In Dueretet's 
arrangement the working is automatic, and allows the tele- 
giaphist to be dispenscd with. This point he considera of 
great importanoe. The first wave that arrives starts the 
ribbon, and when the waves stop the ribbon stops. 

Popeff has sent messages over a distance of 5 kilometres 
at sea, with a vertical conductor 18 metres in height. 
Marconi has traversed a distance of 16 kilometres with a 
vertical conductor 80 metres in height. Experiments made 


Q 


‘Fig. 3. 


recently with Ducretet’s apparatus show that these records 
can be beaten. 

It is not necessary to conclude from these experiments 
that Hertzian telegraphy without wires will replace ordinary 


Vol. 43. No. 1,081, AvausT 12, 1898.) 


THE ELECTRICAL REVIEW. 


225 


electric telegraphy, or optical telegraphy ; but from the 
results attained, it is possible to see the service it may 
render in communicating between ships, and between ships 
and the coast, and for} military and exploration purposes. 
M. E. Aime is about to test wireless telegraphy as a means 
of communicating between balloons and the d 


Branly has recently shown that a battery of 12 accumu- 
laors may be put in circuit with a powerful radio-conductor, 
and that the current may be raised from zero to 20 amperes, 
when the tube is struck 7 electric waves. 

With a special kind of relay (un electro-aimant à déctie) 
Dacretet was able by means of electric waves sent from a 
ditance to (1) Make a long metal wire incandescent. (2) 
Start an electromotor. (3) Excite a powerful electro-magnet. 
(4) Iluminate a row of incandescent lamps. (5) Explode 
a mining fuse. 


DISTRIBUTION BY DIRECT AND ALTER- 
NATING CURRENTS. 


At the meeting of the Natignal Electric Light Association 
recently held at Chicago, two papers were read which cannot 
fail to remind English readers of the old battle of direct 
versus alternating currents which was fought so vigorously 
years ago by their respective advocates at Institution meet- 
Ings and in the press. One of these papers was by Mr. 
Ferguson, who took distribution by direct currents as his 
subject, whilst the other, dealing with distribution by alter- 
nating currents, was read by Mr. Wagner. ‘The former con- 
sisted chiefly of a description of the system now used by the 
Chicago Edison Company, and was not by any means an 
aggressive or fighting paper; as, whilst arguing generally on 
the greater suitability of the direct current system for lighting 
and power service in large towns, Mr. Ferguson specially 
disclaimed any intention of blindly advocating the use of 
this system under all conditions, and, indeed, actually 
claimed that he was the first of the so-called Edison Central 
Station men to propose the introduction of the alternating 
current as a means of effecting important economies in the 
operation of a direct current distribation system. 

The Chicago system is a multiple station system, with 
four stations, two of which are direct current generating 
stations pure and simple, whilst the other two are in part 
tub-stations. The largest station furnished about 75 per 
cent. of the total output, which amounted to over 15 million 
Unis in 1897 ; and these 11 million units were delivered to 

business portion of the city covering an area of about 
one sqaure mile, the electrical centre of which was only 
about 1,000 yards from the station. All four stations supply 
current to a three-wire network with 220 volts between the 
outer conductors; but at the two sub-stations, which are two 
or three miles in opposite directions from the main station, 
the direct current generators only furnish a part of the cur- 
rent required for ihe district served by them, as during the 
time of light load the network is fed direct from the main 


station, and during heavy load a part is, and eventually 
all the current will be, transmitted from the main station as 
a high pressure alternating current, rotary and stationary 
transformers being employed at both ends of the trunk mains 
to effect the necassary conversions. In other respects, the 
system is the ordinary Edison system, with a liberal allow- 
ance of copper in the mains, and Mr. Ferguson claims that 
they get better regulation and a steadier light on this system 
than les ever yet been obtained on any alternating current 
system in the United States. Other advantages of the direct 
current system, which are referred to in the paper, are the 
gain arising from the use of the storage battery, and the 
superiority of the direct over the alternating current for 
motor work, especially in the case of electric elevators, and 
for constant potential small current arc lam 

Mr. Ferguson’s conclusions are, that the direct current is 
more easily applicable to the various services required in a 
larger town; and that, as a low pressure distribution is 
essential to a satisfactory alternating current service, so that 
the difference of cost is only that between direct current 
feeders and alternating current feeders plus transformers, 
direct current distribution should form the basis of the 
general gystem in any large town where commercial lighting, 
elevator service and general power work account for a large 
proportion of the load; and that for districts where it is not 

ible to supply current from a station fairly close at hand, 

igh pressure alternating currents may be used for transmis- 

sion, but should be converted into low pressure direct cur- 
rents for distribution. 

Turning our attention now to Mr. Wagner's paper on 
* Alternating Current Distribution," we find a much more 
vigorous advocacy of the advantages of the system which he 
favours, and which is described in the paper. But firat, it 
is interesting to note that the paper commences with the 
statement that for 10 years it has been predicted with per- 
sistent reiteration that for the distribution of current for 
lighting from central stations direct current was a thing 
of the past, and that in a few years the alternating current 
transformer system would hold the field without a competitor. 
To many, continues Mr. Wagner, this prediction may seem 
to have been fulfilled, considering the enormous number of 
alternating current plants, compared with direct current, that 
have been installed. And yet in England we find a large 
number of neos engineers who predict that it is the 
single-phase alternating current that will soon be a thing of 
the past, and that the coming system is that of direct current 
distribution, aided, when long distances have to be traversed, 
by multiphase transmission. What appears to us most strange, 
in view of Mr. Wagner’s statement, is that, according to him, 
the system which is almost universally used in the States is 
the house transformer system, which in England has already 
been so largely superseded by the sub-station transformer 
system with low pressure distribution on account of the 
higher efficiency and better pressure regulation of the latter. 
That the sub-station system is almost unknown in practice 
in the States is shown by the fact that Mr. Wagner describes 
it as the new thing which is going to put alternating currents 
ahead of the rival direct current, and that in the discussion 
on the paper this system is described as a new one which 
has not stood the test of time. 

Mr. Wagner himself does not believe that the prediction 
referred to above has been falfilled, as he says that, 
judged by the standard of the Edison three-wire under- 
takings, few alternating current stations in the States 
bave been a success; but he asks that this admis- 
sion should not be taken as an indication of any 
loss of faith on his part, as, in his opinion, the fault 
lies not with the alternating current itself, but with its appli- 
cation. The direct current plants have been installed with 
the object of providing a permanent investment, whilst with 
the alternating current the main object has been to deliver 
current for a minimum investment, and without consideration 
of the evil effects of bad regulation and low efficiency. Mr. 
Wagner therefore says we must take the good part of the 
direct current system, which is its low pressure distributing 
network, and replace the costly low pressure feeders by high 
pressure feeders with a transformer at the erd of each, and 
regulate the pressure by gni wires brought back from the 
low pressure terminals of the transformers. The effects of 
transformer drop on the regulation being thus eliminated, 
the C? R losses in the transformer may be increased, so as to 
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allow of a substantial decrease in the iron lo:ses; and if 
designed with this end in view, a 100-kilowatt transformer 
can then be built, which will have an average all-day 
efficiency of over 98 percent. This is a remarkably good 
result, and we do no: know of any English maker who has 
attained it; but Mr. Wagner quotes figures in comparing 
the relative efficiencies of different systems of distribution, 
which show a C? R loss at full load of 2:7 per cent., and an 
iron loss of only 0:23 per cent. | 

Mr. Wagner has installed a sub-station system, in which 
each high pressure feeder supplies a 110-kilowatt transformer 
at 1,100 volts, all the transformers feeding into a three-wire 
low pressure distributing network, and he compares the 
efficiency of this system with that of a three-wire direct 
current one, assuming in each case a full load loss of 2 per 
cent. in the distributors, and of 1 per cent. in house wires, 
whilst in the direct current feeder a loss of 24 per cent. is 
allowed, and in the alternating current system 8 per cent. 
loss is allowed for the feeders, and 2:7 per cent. for C? R, 
and 0 23 per cent. for iron losses in the transformer, all at 
full load. From these figures the efficiencies at various loads 
are calculated, and are given as follows :— 


Load. Direct current. Alternating current. 
Full 78 7 per cent. 87 9 per cent. 
25 per cant. 941 D 95:8 D 
20 i 94:8 j 962 s 
15 j 96 1 - 96 5 5$ 
10 ii 97 3 "T 96:4 11 


It will be noticed that, according to these figures, Mr. 
Wagner claims a better efficiency for the alternating current 
at all loads down to 15 per cent. of full load, and that with 
any ordinary load factor he will get a loss of only about 
4 per cent. between his generator terminals and the con- 
sumers’ lamps; a result which, if it is confirmed by the read- 
ings of station and consumers’ meters, must make our 
English alternating current station engineers envy him his 
happy lot. 

The comparison, of course, depends entirely on the 
assumptioa of & 24 per cent. loss in the direct current 
feeders, and this was objected to in the discussion as much 
higher than was usual. As no idea is given of the average 
length of the feedera, it is impossible to make a proper com- 
parison, and we would draw attention to the fact that the 
same omission is made in another part of the paper, where it 
is stated that “ the Edison feeders for the same distance cost 
about 31 times as much as for alternating current at 1,100 
volts.” One would naturally suppose that the comparisons 
of cost and of effisiency would be made under the same con- 
ditions, but this can only be if we allow that a low pressure 
main costs about three times as much per pound of copper 
as a high pressure one. The actual figures, taking the 
weight of the three-wire main at 24 times that of an outside 
wire, and the weight of the high pressure main at twice that 
of each wire, are as follows:—For the same percentage loss 
at full load, which means that the current density in the 
high pressure cable is five times that in the low, the weight 
of copper in the latter is 81] times that in the former; for 
the same current density, which makes the loss at full load 
in the low pressure main five times that in the high pres- 
sure, the weights are as 6] to 1; and for a loss at full load 
in the low pressure main equal to three times that in the 
high pressure main, which is the figure used by Mr. Wagner 
for the comparison of efficiencies, the weights are as 10} to 1. 
This does not mean, however, that the co:ts of the mains 
laid are in the same proportion, as it is well known that the 
cost of insulation is relatively much less for the low pressure 
main, as is also the cost of trenching, conduits, and laying 
underground. 

In the course of his paper Mr. Wagner claims to have 
shown that a properly-designed system of distribution by 
alternating currents will be cheaper in first cost, and will 
give a better efficiency and better regulation than the three- 
wire direct system. That this will be so when the mean 
distance between the station and the consumers exceeds a 
certain length, depending on the voltages used, no one 
denies; bnt it is asking a good deal to expect such a general 
claim to be admitted in regard to the lighting of large towns, 
when all experience up to the present time tends to show 
that, in England, at any rate, the large direct current under- 
takings can generate and deliver electrical energy at a lower 


total cost than alternating current undertakings of about the 
same importance, even although these latter employ the 
system advocated by Mr. Wagner. 

With regard to the adaptability of single-phase alternating 
currente to the various services required in a large town, the 
paper claims that constant potential arc lamps can be 
operated as easily and as efficiently by alternating as by 
direct currents, and that a great saving can be effected in 
street lighting with series arc lamps by operating them by 
alternating currents. Mr. Wagner mentions that one large 
company has taken this matter in hand, and has ¢ffzcted a 
considerable saving in fuel and attendance by doing ced 
with the small army of series arc lighting maohines whi 
were needed to run its 2,600 street arc lamps; and that it 
now operates them on the game circuits of 60 or 80 in series, 
using a step-up transformer of a maximum capacity of 4,000 
volts and 10 amperes for each circuit, and supplying 
current to these transformers from large alternators, one of 
which can, and often does, supply the current for as many 
as 2,000 arc lamps. That it should be possible to do this 
is a great step in advance, and it would appear to be well 
worth the while of engineers who are now usi i 
current series arc lighters, or who are taking the trouble to 
rectify their alternating currents for their arc light circuits, 
to get further information on this subject. 

Coming now to power service, Mr. Wagner claims that he 
can obtain single-phase motors which equal the multiphase 
and direct current motors in efficiency and facility of start- 
ing under load, and of, being operated at variable speed ; in 
fact, they equal the direct current shunt motor in all points 
but one, and excel it in efficiency and simplicity. The one 
exception refers to the operation of high s elevatore, and 
even here Mr. Wagner feels confident that all that is wanted 
is a little more time to perfect the apparatus, and then this 
application will also be made successfully. carat with 
regard to the use of storage batteries, Mr. Wagner holds that 
it has not yet been shown that they are a valuable ad junct to 
a central station, when cost and maintenance are daly taken 
into account; but he claims that, if their value is proved, 
they can be used on alternating current systems in conjunc- 
tion with rotary transformers, just as in some direct current 
systems high pressure transmission to outlying districts is 
effected by the use of rotary and fixed transformers. 

The discussion which followed the reading of these papers 
was not as animated as those which took place some years 
ago in London, but it resembled them in one particular, viz., 
that everybody seemed to finish off with the same opinions 
as they held at the beginning. Mr. Dow was the principal 
speaker on the direct current side, and attacked some of Mr. 
Wagner's figures of relative efficiency of the two systems; 
first, because he considered the 24 per cent. feeder loss attri- 


. buted to the direct current system was much greater than 


was generally the case; and, further, because he took excep- 
tion to the assumption that the distributing networks would 
be the same for both systems. He maintained that to get 
the same regulation in the network with a good motor and 
arc lamp load, the alternating current system would require 
a larger capital investment than the direct current system. 
Mr. Rice spoke in favour of multiphase systems, which Mr. 
Wagner had referred to as not being successful when the load 
was largely a lighting load, and expressed his opinion that 
alternating current motors and arc lamps would be as widely 
used as those of the direct current type, as soon as time had 
been given for their development. . Pillsbury, who has 
done a great deal of work on alternating current single- 
phase motore, confirmed Mr. Wagner's statements, and said 
that these motors were now made equal, if not superior to, 
direct current motors; that the power factor was consider- 
ably above 90 per cent. for any load between half load and 
50; per cent. overload, and above 80 per cent. at one-fifth 
load; and that for general power work the single-phase 
motor was better than the direct carrent one, as regards care 
and attendance required, average efficiency, and absence of 
wear. 

The question of which system is the better one to use 
can only be decided after due consideration of the 
special conditions of each case, and we heartily agree with 
the views expressed by several speakers, who said that they 
were using both systems, and could not afford to spare either, 
as each had its special advantages, and each was better than 
the other under certain conditions favourable to its use. 
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CORRESPONDENCE. 


Sparking. 

] shall feel obliged if you will kindiy give me, through the 
Review, an answer to the following :—1 am in charge of 
«veral dynamos, but one in particular does not satisfy me. 
It is made by a well-known maker, and the fault ig, that no 
matter how I have tried to adjust the brushes it will persist 
in ing at the two bottom brushes ; the two top brushes 
are y sparklees. The machine is a 100-volt 60-am- 
pere com , running at 1,200 revolutions per minute ; 
it has a Gramme ring armature running in wrought-iron 
19 fields. The field magnets are bored so as to leave 
„ch at an inch clearance around the armature. Would it 
improve matters if I re- bored the field magnets so as to allow 
a little more clearance. | | 

J. W. Bern. 


[The sparking at lower brushes is due to the unequal 


magnetic flux, that being greater in the upper half of the 
ring than in the lower. 

Bore cut the magnets ,',th inch wider, and drop the 
umature down tb, so that it is nearer the lower horns of 
the magnets ; or yon may bore it eth inch eccentric, taking 
the whole cut from the upper polar edges. In short, you 
must equalise the flux by adjusting the distance of the 
ud from the upper and lower pole edgeg.—E»s. ELEC. 
Rev, 


Protection of Railway Traffic. 


The proposed system of railway signalling described in. 


your issue of August 6th is not by any means a new idea, as 


i; was fully explained by me in a letter to the Maily Chronicle: 


1? years ago, during my residence in Ipswich. 


Fred. Feltham. 
Gloucester, August 91^. 


IMPROVEMENTS RELATING TO ELECTRIC 
TELEGRAPHY. 


Tre complete specification (No. 18,644—4A.D. 1897) of Lodge and 
Muirhead's patent for telegraphing by means of Hertzian waves is 
just published, and we extract the following particulars relating 


This invention relates to systems cf telegraphing by means of 
Hertzian waves, and has for its objects to provide means whereby 
rester certainty of action is obtained, and whereby the distance 
cetween the emitting and receivirg apparatus may be materially 
izcressed. — ) ; 

Incarrying out the invention the inventors use in the receiving 
dreuit a recording or receiving instrument as indicated at a, con- 
Xcted in series with a battery, b, and a coherer, c, of the corstruc- 
tion hereinafter descrited or other suitable form. The receiving 
instrament is a Kelvin siphon recorder, but it may be a telephone or 
her instrament able to respond to slight fluctuations of current. 
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i The coherer, which may be of any suitable construction, is of that 
an row known as a “single-point” coherer. According to the pre- 
wat invention, however, two or more coherers are employed (the 
diagram fig. 1 shows three) joined up in multiple arc, and in con- 
enetion with them is a rotating or vibrating tapper or cam, d, which 


is kept in constant motion, preferably by means of clockwork, and is 
so placed relatively to the said coherers that it comes into contact 
with each one successively during every period or revolution. The 
object of this arrangement is to ensure that at least one coherer shall 
be in its receptive condition. 

The construction of the coherer may be such that decohesion or the 
restoration to sensitive ness of its active part after every passage of 
the Hertzian waves takes place in the sensitive part itself instantly 
after the act of cohesion, without the aid of vibrating hammers or 
similar devices. Fig. 2 illustrates this form of coherer. Suitable 
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filings, e, forming a conducting mass, are spread out on a flexible 
light strip, FJ. This strip is suitably supported in the magnetic field 
between the two poles N 8 of either a permanent magnet or an 
electro-magnet. When the strip is made of aluminium or other 
guitable metal, there is placed between it and the filings an insulating 
film, F, of varnish or other material. It will be seen that at one end 
of the strip, /, the filings extend beyond the insulating film, /', whilst 
at the other end the latter effectually separates the filings from such 
strip. A second smaller light metallic strip, 9, is maintained by light 
springs, g', upon the filinge, e. When, under the stimulus of Hertzian 
waves, electrical cohesion or more complete contact takes place, a 
stronger current from tke battery, b, flows through the whole length 
of the strip, f, to the mass of filings, and thence through the upper 
strip, 9, to complete the electrical circuit, the result being a greater 
deflection of the strip, due to the action of the magnetic field. The 
bending or deflection in one direction of the strip, /, disturbs the 
mass of filings, and separates tbem, thus breaking down the cohesion 
previously existing between them. The coherer may be confined 
within any suitable casing. 

As transmitter there may be employed an ordinary extra current 
spark, such as occurs when the current of a voltaic battery is broken, 
or when a current round a self-induction coil is varied, or started, or 
stopped, or any other means of producing an electric jerk or discon- 
tinuous or transient current such as are capable of exciting a coherer, 
but the inventors prefer to use an induction coil with one or more 
spark gaps. The effect of these electric jerks may be conveyed to 
the distant coherer either through space or along conductors of any 
kind, or along bare wires, or the outer sheathing of cables, or any 
other good bare conductor leading from the sending station to the 
receiving station. 

Sometimes a condenser is connected between the earth and the 
terminal of the coherer opposite to that which is connected to the 
telegraph wile or conductor to increase the effect of the arriving 
electrical impulse upon the coherer. 

When synchronous collectors or resonators are employed, the 
inventors in some cases connect the coherer to the extreme end of 
the resonator, when a single resonator is used; or when a pair of 
equal resonators is used end to end, the coherer is placed between 
the inner ends of the resonators. In this arrangement the battery 
and receiving instrument connections, if made to the resonator at 
all, are made at the middle of the resonators, otherwise they would 
disturb the oscillation period. The coherer being a non-conductor 
normally does not disturb the resonators. `- 

Another arrangement is with a large closed circuit similar to one 
of Hertz's arrangements, in which little sparks cccurred between the 
discharger knobs. At that same place is put the coherer, and in 
another part of the circuit is placed the battery and receiving instru- 
ment, but to avoid the disturbance of time period caused by their 
introduction they are shunted by means of a condenser of sufficient 
capacity to act as a virtual short circuit for oscillatory currents. 

The addition of a condenser as a shunt to any simple coherer 
circuit in this manner, eliminates bat and receiving instrument, 
so far as cscillations are concerned. is use of a condenser in 
coherer circuits, such as will enable them to have a definite time 
period, in spite of their containing aleo a battery and recorder, or 
telephone or other complications of coils and the like, forms a distinct 
part of the invention. 

A convenient arrangement of adjusting the sensibility of the 
coherer circuit is to place the coherer in one arm of a Wheatstone 
bridge arrangement, so that the receiving instrument responds when- 
ever the coherer changes in resistance. An electro-msgnet may be 
placed in another arm of the Wheatstone bridge arrangement, so that 
whenever the coherer diminishes in resistance, through the influence of 
electric stimulus, the electro-magnet loses much of its force, and so can 
drop a keeper on to the coherer to tap it back. The electro-magnet holds 
the keeper on until the change in coherer resistance causes it to drop 
off, without any tendency to “tremble.” The electromotive force 
applied to the coherer can, in the above arrangement, be adjusted to 
any fraction of the battery employed. The ccherer is a known kind, 
consisting of a tube of metallic or other filings or powder, but 
obviously any other form may be employed. 

Of the various alternatives mentioned, the method at present pre- 
ferred is a spark gap at the sending end of the system excited by a 
Ruhmkorff coil, with a bare wire or mere earth connection leading to 
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a coherer at the receiving end, the other terminal of the spark gap and 
of the coherer respectively being each connected to one of a pair of 
elevated conductors, or “ sky-plates,’ such, for instance, as a pair of 
insulated roofs. 

The sky-plate, instead of being & mere emitter, or collector, may 
be a syntonic radiator, or resonator. The claims are eight in number. 


THE CONSUMPTION OF POWER IN RAPID 
SERVICE. 


Ir is a fallacy to suppose that because the rapid acceleration of a 
train calls for a rapid expenditure of energy, therefore it is an 
economy to run trains a£ moderate speeds. Mr. A. H. Armstrong 
deals very fully with the question in the Street Railway Journal. 
He takes as a basis for argument a train running from point to point 
in a given time and shows that the best economy, with a fixed 
braking power of 150 lbe. per ton for each case, is secured when 
acceleration is rapid, and the train runs by inertia from the point of 
cut-off of power to the point of brake application. With the more 
rapid accelerations this free running time is longer and the braking 
time is shorter. Lees energy remains to be destroyed by the brake 
shoes, apart from the wear of these and of the wheels, when speed is 
got up rapidly. 

In a mile run of 140 seconds a tractive force of 200 lbs. per ton for 
20 seconds, the train friction being 20 lbs. per ton, allows of a run by 
inertia of about 108 seconds and the brake occupies about 12 seconds. 
The energy expenditure is thus 4,000 pound-seconds. Ata tractive 
force of 80 lbs. the energy is kept up about 64 seconds, inertia 
running lasts about 59 seconds and the brake destroys energy for 17 
seconds. The maximum velocity for all tractive forces between 80 
and 200 lbs. is practically the same, ing from about 405 to 414 
miles per hour. Below 80 lbs. the maximum speed has to be much 
higher until at 63:4 lbs. per ton a speed of 51:3 miles is reached in 
108 seconds when the brake is at once required to stop the train at 
the 140:h second. In this case there is no running by ia. The 
system of running a train by inertia from a point of power cut off 
may not inaptly be compared with the working of steam expansively. 
Rapid acceleration by high tractive effort is the equivalent of high 

ressure steam at early cut off. The free run of the train is equiva- 
ent to the expansion of the steam, while the brake action may be 
compared to the exhaust opening. For mere expenditure of energy 
it is thus obvious that motors must be the paeas or 
practicable. Energy must be capable of rapid expenditure. All 
this implies more copper in the line, and greater fluctuation of power; 
and in dealing with every case regard must be had to the elements of 
line loes and interest on the amount of copper invested in the line 
before the economical rate of hoce ria can be determined, 
Frequently, however, these pointes will not govern the working of a 
line. Time between stops is an important and often a governing 
element. Brakes must be applied in a wastefal manner, and trains 
must not only be run up to maximum velocity, but maintained at 
that by the expenditure of energy equal to the train resistance. By 
means of the various curves submitted by the author all the problems 
of a line can be worked out on the engineering basis, and the ac- 
celeration and braking effect proportioned to the schedule speed. 
One may not always be able to secure best absolute economy. It is 
a great thing if the best possible economy for given conditions can be 
ascertained and suitably corrected as regards expenditure of copper. 
It is the demand for rapid transit which has put motors of 25 horse- 
power upon comparatively small cars. The question has been 
throughout the whole progress of electric traction one of mean 
duration of run, and this has proved to be reduced to the lowest time 
where the acceleration has been rapid, while a£ the same time a low 
maximum spced has not yet been exceeded. 


THE ADVANTAGES OF MECHANICAL 
DRAUGHT. 


Tum advantages of mechanical draught are many, and were ably put 
in a paper by Mr. W. B. Snow before the Jane meeting of the North- 
West Electrical Association of America. A high chimney is required 
to produce a draught, but a low chimney is sufficient ply to get 
rid of the furnace gases at a sufficient height above ground. This 
results in first cost economy of considerable degree, for a tall chimne 
demands an expensive foundation, in bad ground. 
regards the primary object of a chimney, vis , the draught it p 
it is obvious that rapid changes are not possible in the intensity of 
action. A chimney works by difference of temperature; with a slow 
fire the draught must bea minimum. A stronger draught can only 
be had by a gradual intensifying of the fire up to its maximum, the 
chimney becoming gradually hotter as the fire gets up. In fact, the 
fire and the chimney act and re-act until the maximum effect is pro- 
duced. A fan, on the contrary, can be put into full work by the 
simple turn of a switch or its equivalent and it can as quickly be 
checked. With an engine of, say, 800 H. P., about 200 H. P. out of the 
1,000 H.P. generated in the farnace will goto cause the chimney 
draught. But a fan for the same draught effect will not consume 
a fraction of 200 H.P. This one to another aspect of the 
question. In designing plant for fan draught it is necessary to 
provide more heat absorbing surface to absorb low temperature heat. 
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No heat is wanted in the fan. If the furnace gases are still to | 
pass away at the same high temperature, a large incentive to the 
use of a fan will disappear. E 
Economisers reduce temperature very much, but they work at the 
boiler pressure and temperature, and cannot cool the gases below * 
such temperature. Economisers should thus be placed in series, and i 
the last in series, that nearost to the fan or chimney, need not, indeed | 
should not, be worked at boiler pressure. It may even be worked at . 
the atmospheric pressure, and simply supply heated water to the | 
main feed pump. The trouble with economisers is well known tote ; 
the éxternal corrosion due to condensation on the pipe surfacesof the | 
acid vapours of the To prevent this there ought to bea posi. , 
tive system of circulation in the economiser by means of a pump of | 
larger capacity than the feed pump, in order that the fresh feed shall 
only be a given fraction of the total circulation. . 
Thus if the water supply comes in at 60° and goes out finally at 
140° from this first economiser, and it is necessary that no part cf. 
the economiser fall below 113°, then must the circulating pump , 
be about three times as big as the feed pump. The total addition . 
of temperature is 80°, or, say, 27 in each circuit. Mr. Snow | 
does not deal with this ct of the question, but trusts to the 
economy which would result from the reduced weight of air, and 
the consequent lower velocity past the heating surfaces and lower 
final tem Much may be thus effected, for fires may be made 
thicker, and inferior fuel may be employed, this latter often being the 
largest economy which is ible by means of fans. The aim in 
steam production is to uce steam at constant pressure, and to 
this end the draught ought to be automatically regulated to 
increase its speed as the steam pressure falls and vice versá. In the 
course of the discussion one speaker threw doubts on the value of 
fan draught and economisers and stokers for small plants, and no 
doubt he was, to a certain extent, right. Before installing such 
things it is nece to be well assured they will pay interest 
charges, &c., and doubtless the problem is much simpler in some 
respects in er stations. For new work, too, the problem is far 
simpler than where there is already a complete plant, and perhaps 
a chimney already built. In sucha case a fan is an extra charge 
only to be adopted if necessary for sufficient draught, or an economy 
can be effected in the reduction of the chimney temperature. Where 
there is already a chimney it will serve to reducə the power to be 
expended on the fan, for, roughly speaking, a fan only absorbe power 
in proportion as it puts in motion a given weight o! air. In abandon- 
ing y draught there is no need to look «n the chimney as a 
ece of dead capital, for to a certain extent it will continue to save 
engine power. A plethora of labour-saving devices is possible. 
They may exist in such numbers as more than outweigh their advan- 
tages, and in adopting a new device the advice of an experienced 
engineer may be remembered, if not always acted on, that each 
appliance should be able to save a fourth of its cost annually, or it is 
not worth applying. 


LEGAL. 


Tnm Bnaookm-PPLL Ano Lamp PATENTS. 


Im the Chancery Division on abe before Mr. Justice North, Mr. 
Swinfen Eady, Q.0., moved on be of the Brockie-Pell Arc Lamp 
Company: ted, for an injunction restraining Messrs. Johnson 
and lips from representing by advertisement or otherwise that 
the arc lamps in use at Portsmouth and other places, and which 
were in fact manufactured under the Brockie-Pell patents were the 
lamps of the defendants, or from representing that they were ina 
position to supply lamps made under those patents. Counsel stated 
that the plaintiffs were the owners of the Brockie-Pell patents which 
related to the internal mechanism of arc lamps for regulating the 
feed, and the defendants from 1885 to 1897 held a license to manu- 
facture and supply lamps under those patents. Between that period 
the defendants no doubt fitted up installations at Portsmouth and 
other places which had proved very successful. Then on June 30th, 
1897, the license being already at an end defendants gave an 
undertaking not to manufacture any more lamps under the patents, 
and by agreement the plaintiffs from them 706 arc lamps which 
at that time they had in stock. Now what the defendants were 
doing was to extensively advertise in the ExzornicaL REvIEW and 
Lighining —" Johnson & Phillips arc lamps, absolutely steady and 
reliable; over 14,000 in use for street ligh in Bt. Pancras, Ham- 
mersmith, Portsmouth, Brighton, and elsewhere. Now the lamps 
in use in those places were man under the plaintiffs’ patents, 
and the effect of these advertisements was to lead people to believe 
that the defendants were still in a position to supply lamps made 
under the patents, though, as a matter of fact, they had given an 
undertaking not to manufacture them, and could not in fact supply 
them. That, he submitted, wasa thoroughly dishonest advertisement, 
and was calculated to take away custom from the plaintiffs. People 
would go to the defendants, thinking T were still in 4 position 
to manufacture Brockie-Pell lamps, and would probably, in the 
result, be supplied with something which did not infringe the 
plaintiffs' patent. 

Mr. Justice NogTR: If they cannot supply the Brockie-Pell lamps, 
so much the worse for them. How can it injure you? 

Mr. SWI Eapy: As I have remarked, it will take persons 
desirous of having an installation of our lamps to them, under the 
impression that they are still in a position to supply them, and who 
would otherwise come to us. 

Mr. Justice NorrH: The statement is true, I suppose, that these 
lampe were supplied by them? This is quite different from the usual 
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complaint, the passing of their lamps as the lampe of the plaintiffs. I 
dat recollect any case like this. 

Mr. Eapr: It is all of the same process. The ingenuity of 
mai is constantly devising new metbods. I am not aware of any 
„e like this, bat I submit it is a case in which the Court will be 
‘tied in interfering. 

Mr. Justioe NogTH: The Court is not in the habit of restraining 


ts.sehoods. 

F373 ᷣ ⁰ ͤ tually Uo RUDI laa wade 
representing y are in a i y to supply lamps e 
vider the plaintiffs’ t aad from kolding out that the Johnson 
and Phillips’s lamps are our lamps. 

Mr. Justice NogTH: I fail to see how the advertisement applies 
to your patent, which really relates to a small part only of the 
nechaniam of the lamp. 

Mr. Eapy admitted that to be so, but said the advertisement 


referred to lamps which it was not disputed were manufactured under 


Justice NogrH: If they had said in so many words that they 
were in a position to sell Brockie-Pell lampe, it would be a different 
ratter, bat they do not. 

Mr. Bany: No: but the inference is that they can. 

Mr. Jestice NontH : What they say is that these lamps were manu- 
tutored by Johnson & Phillips, which is true. 

Mr. Eapr: Yes; but they cannot now manufacture lamps of the 
ans kind. The advertisement contains the words absolutely 
ready and reliable,” and that is the great feature of our lamps. And 
JC ; 

Mr. Gaay, on behalf of the defendants, submitted that his clients 


pasd the lamps, and the defendants had merely taken the orders. 
Tre lamps were ordered, supplied, and paid for between the defen- 
unh aod the purchaser. Even supposing this advertisement, on 
wing read, that the defendants made the Brockie-Pell 
anp, the plaintiffs had not pointed to a single cas» in which some- 
defendants for ie-Pell lamps, and in which the 
delendanty or age something which they. said was a Brockie-Pell 
axp, bat w was not. ‘His learned friend had said that the 
particular characteristic of the Brockie-Pell lamp was that it 
vu abeolately steady and reliable. There was, 
w evidences as to that from beginning to end; 
tere had been & ease for an interim injunction, the 

been guilty of laches, and very serious laches, as the advertisements 
u qcestion had been appearing in the ErzorBICAL Revimw and in 
Laing, and possibly in other papers, constantly since March 3rd. 
Es submission was that the advertisements were absolutely true, 
id that there was no 5 in any way that the defendants 
vere making Brockie-Pell lamps. Further, the plaintiffs had pub- 
Xr advertised in the very papers that the advertisements in 
{zeshion appeared that the defendants had no right to and did not 
manufacture the Brockie-Pell lamps, and if the advertisements had 
tad the effect the plaintiffs they had, they had not produced 
a Rogle case to show that where anyone had asked the defendants 
{cz a Brockie-Pell lamp they had been supplied with a lamp not of 
Vut manufacture, but one made by the defendants. 

| 8 Sum EADY having replied, 


every 


„in passing judgment, said that the delay was such | 


ing any order now. He did not, however, 
question of time, but he did not think 
i he could interfere by interlocutory injunction. 
Il the advertisement was misleading, as it was suggested, it ought 
uot to be so, But even ver. it was meant dishonestly, still it 
mu not a matter in which the Court could interfere. The motion 
"Wald be dismissed, the costs to be costs in the action. 


“ws to prevent him 


Cor op LowpoW anp BUR Exzoraro Licurma COMPANY 
v. GODFREY Bros. 


bon his Honour Judge Lushington, Q.C., at the Wandsworth 
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Trinity Road, Wandsworth, to recover the sum 
electric light supplied. | 
licitor, appeared for the company, and Mr. 


of the case occupied a considerable time, the difference 
having apparently arisen over a sliding scale 
company, by which a rebate was allowed on a certain 
tity of electricity being consumed. The evidence of the com- 
_ PLY | witnemes was to the effect that on January lst defendants’ 
indicator showed 500 units. This was sores to have been duly 
Ded on defendants’ meter card. For the next quarter the 
Waunt registered was 600 units, but the employé who took the 
ings and registered them was not present in Court. 
was proved he should 
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counsel contended that under plaintiffs’ contract note, 


however, . 


low first 
n, iste, but he should do so on the second quarter, inasmuch 


signed by the defendants, a rebate should be allowed on the first 
uarter. 
i His Honour gave judgment for the plaintiffs for £12 104., with 
costs. The defendants had paid into Court the sum of £10 17s. 11d. 
His HosouR remarked that the company's sliding scale appeared 
to be very ambiguous. : 


BUSINESS NOTICES, &c. 


Electrical Wares Exported, 
Wasz Enpma Aua. rn, 1897. | Waar Enpina Ava. 9TH, 1898. 


& a. & 46. 

Aden, Teleg. mat. . 35 0 | Adelaide *. 146 0 
Albany ... vos O | Alexandria T „ 58 0 
Teleg. mat. 44 0 " Teleg. mat. 20 0 
Amsterdam 285 0 Amsterdam , . 205 0 
Ant . Elec. fuses... 295 0 Antwerp... es .. 329 0 
Bangk ss .. 65 0| Auckland TT .. 166 0 
Bombay ... ‘xi „ 87 0 | Bergen ... vis . 7,518 0 
Buenos Ayres... .. 100 0 Bombay... i „ 200 0 
» Teleg. mat. 272 0 Boulogne iss .. 82 0 

$i d ... 1,950 0 Bremen. Teleg. mat... 150 0 

Rea * 863 0 " Sub.cable ... 180 0 

„ Elec. fuses .. 18 0 Buenos Ayres ... 6,355 0 
Oape Town n 1.092 0 Calcutta... ens *. 243 0 
wu. km zs oe 938 0| Cape Town n * 602 0 
Christchurch  .. „ 142 0 Copenhagen we 19 0 
Colombo... 988 103 0 Durban ... F ee. 2,838 0 
Delagoa Bay ... „% 142 0 | East London „ 81 0 
Durban tue „ 153 0 Fremantle vss * 80 0 
Flushing iss .. 15 0 | Hamburg ies , 210 0 
Fremantle eos „ 35 0 | Helsingfors  ... * 29 0 
Gothenburg 60 0 Kolding. Teleg. cable 252 0 
Hamburg [I1] eee 29 0 Liban eon eee eee 54 0 
35 e .. 200 0| Lyttleton ; . 4 0 
Melbourne ` „ 54 0| Madras € .. 86 0 
Otago ius .. 150 O | Marseilles we s 50 0 
ara. Teleg. mat. 52,500 0 | Melbourne - .. 40 0 
Port Elizabeth ... . 414 0 ii Teleg. mat. 410 0 
Rangoon m „ 37 0 Montreal „% „ 25 0 
8 hai "m . 251 O | Odessa ... sae .. 130 0 
Stockholm : „% 700 O0 | Penang -— we 25 0 
Bydney ... val .. 954 0| Port Elisabeth. * 819 0 
ji . mat. 493 0 | Rangoon Tn e 55 0 

" Telep. mat... 54 0 | Rockhampton ... *. 172 0 
Trinidad iu .. 20 0| St. Petersburg e. 14 0 
Vigo. Teleg. mat. 206 0 i Elce. launch 1,300 0 
Shanghai aus .. 260 0 

Stockholm. Teleg. wire 72 0 

Sydney ... Mdh *. 680 0 

" Teleg. mat. 90 0 

Townsville. Teleg. mat. 125 0 

Wellington .. 37. 0 

Yokohama $m . 27 0 

‘i Elec. cable 480 0 

Total £24,711 0 


Total £61,652 0 


Foreign Goods Transhipped. 


£ 4. 
Calcutta... ‘ee .. 32 O0, Batavia. Teleg. mat.... 11 0 
Colombo, Elec. fittings 353 0 


Total £385 0 


Acetylene.—We have received a namber of eluents 
relating to various generators and other apparatus connec 
the production and use of acetylene. The lists show some of the 
apparatas which is being exhibited at the Imperial Institute by a 
number of firms, including the Acetylene Illuminating Company, of 
Foyers, the Acetylene Gas Corporation, and others. e Acetylene 
Illaminating Company shows specimens of carbide of calcium, which, 
as our readers are aware, is a product of the electrical furnace, and is 
made from a mixture of powdered lime and carbon, the acetylene 
gas being evolved by bringing it in contact with water in some form 
of generating apparatus, of which there are various kinds exhibited 
at the Institute just now. 


Books Received.— La Traction Electrique sur voies 
ferrées.” Par André Blondel et F. Paul-Dubois. Two vols. Paris: 
Baudry et Cie., editeurs. 50 francs. 

"Electricity and Magnetism: a Mathematical Treatise for 
Advanced Undergraduate Students" By F. E. Nipper, A.M. 
Second edition. J. L. Boland, Book and Stationery Company, St. 
Louis, U. S.A. 

„Radiation: an Elementary Treatise on Electro-Magnetic Radia- 
tion, and on Röntgen and Cathode Rays.“ By H. H. F. Hyndman, 
B.Sc. With a Preface by 8. P. Thompson. London: Swan, Son- 
nenschein & Co., Limited. 


Business Announcement.—Messrs. J. Carter, Sons and 
Oo., engineers, machinists, &., New Bailey Street, Salford, have 
urchased business of the late Mr. E. J. Oxley, mill and machine 
ane &., Port Street, Manchester. 
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Cable Making in Germany.—The Land und Seekabel- 
werke Aktiengesellschaft of Coln-Nippes, are circularising to the 
effect that they bave taken ovr the cable works of the firm of Franz 
Clouth, Rhenische, Gummi-Waaren-Fabrik, including the Berlin 
branch, and will carry on the manufacture cf land and submarine 
telegraph cables, also insulated wires. The directors of the company 
are Herren Friedrich Grimsehl and Georg Zapf, and the managers are 
Herren Theodor Grosswendt and Georg Bartels. 


Change of Address.—Messrs. Rowland Carr & Co., 
electrical engineers’ stores, &c., have removed to more commodious 
offices a‘ 6 and 8, Lime Street Square, E C. 


Electric Drill.—The Tees Commissioners have decided 
to purchase a portable electric drill from Messrs. Ernest Scott and 
Mountain, for the Graving Dock at South Bank. The question of 
providing accumulator plant has been deferred. 


John Swailes & Co., Limited.—At the Chancery Court 


at Liverpool on Monday, an application was made before Vice- 
Chancellor Hall to reduce the capital of this company, which was 
formed last year by some electrical engineers for the purpose of 
taking over and working their business. The capital was £35,000, 
divided into 7,000 ehares of £5 each; 6,000 shares were issued and 
fully paid up. The company started with assets taken at considerably 
greater value than they were proved to possess, and it was now sought 
to reduce the capital by £2 per share. The Vice-Chancellor sarc- 
tioned the proposal. | 


Lists,—Messre. W. H. Spencer & Co., of Hitchin, have 
sent us lists of their horizontal engines (2 to 12 HP.) which are 
recommended for driving electric light machinery, as the governors 
act as a complete automatic expansion gear; also high speed 
engines (4 to 12 H.P.) and Hopwood’s patent vertical water-tube 
boilers. 

The Manchester Electric Company, of Bradshaw Street, Man- 
chester, have brought out a catalcgue (B) of electric bells, indicators, 
microphones, telephones, switchboards, and accessories. Prices, 
reference numbers, and illustrations are given of a large varicty of 
this class of goods. 

A number of lists bave been sent to us by Le Carbone, of Carteret 
Street, 8.W., in which are detailed carbon brush-holders, the Lacombe 
and other batteries, and various specialities. 


London Provincial Electrical Company, Limited.— 
On Wednesday, before Mr. Justice Wright, sitting as an additional 
jadge of the Chancery Division for the purpose of dealing with applica- 
tions for the winding-up of public companies, a petition was pre- 
sented by Messrs. Paddison, Son de la Chapelle & Co., for the com- 
pulsory winding-up of the London Provincial Electrical Company, 
Limited. The petitioners were judgment creditors. The company 
was formed in June, 1897, with a nominal capital of £60,000, and 
some 1,707 of the shares had been issued. The matter bad stood 
over to see if some arrangement could be arrived at, but failing thie, 
counsel for the petitioners now asked for a compulsory order, the 
petition being supported by other creditors. Counsel for the com- 
pany stated that the judgment creditors were really secured. His 
Lordship made the compulsory order asked for, bat intimated that 
at an arrangement was come to, there could be an application for a 

y. 


The Milton Aluminium Works.—Doring the summer 
meeting of the Institution of Mechanical Engineers at Derby the 
week b:fore last, a large number of the members took advantage of 
an invitation from the directors of the British Aluminium Company, 
Limited, to visit their rolling mill and foundry at Milton, Stafford- 
shire, on Thursday, 28th ult. During the visit a large aluminium 
pan was cast, weighing about 9 cwts, to be utilised in connection 
with the manufacture of acetic acid. There was shown, also, a 
large cast aluminium pan, weighing about 104 cwts., and cover 
for same, weighing about 4 cwts., together with several other large 
castings, all in pure aluminium, inaddition to a large pure aluminium 
still coil 2 feet 6 inches centre to centre of tube, 134 coils 15 gauge 
tubing, 13 inches internal diameter with junctions and 6 inches flange 
plate, all for acetic acid plant. The party also examined several 
large bror z3 castings, such as propellers, piston valve bodies, &c., for 

o boat destroyers. In a separate room were a number of dif- 
ferent articles made by various firms from aluminium supplied by 
the British Aluminium Company, Limited, such as, for instance, cast 
and spun cookiog utensils, kettles, &c., made by the Falkirk Iron 
Company, Falkirk; Messrs. R. Perry, Son & Co., Wolverhampton; 
Messrs. Jones Bros. & Oo., Limited, Wolverhampton; Meters. S. J. 
and E. Fellows, Limited, Wolverhampton; a large number of speci- 
mens of aluminium soldering, amongst which were two bicycles made 
by Mr. H. W. Nield, 89, Blackheath Road, London, 8.E., and which, 
we underetand, have been in constant use for about two years with- 
out any sign of the soldered jointe giving way, also a lot of art metal- 
work by Messrs. Hardman, Powell & Co., of King Edward’s Works, 
Birmingham ; and a good selection of electric light fittings made by 
the Edison-Swan United Electric Light Company, Limited, for use 
aboard ship. There were also a large aesortment of other ship and 
cabin fittings, such as door knobs, hinges, rail brackets, hooks, door 
bolts, finger plates, escutcheons, railway carriage fittings, &c., manu- 
factured by Messrs. J. Cartland & Sons, Messrs. Hoskins & Sewell, 
Messrs. Wm. McGeoch & Co., all of Birmingham; also a large number 
of rough castings for general engineering purposes, &c., were on view. 
These, and the polished fittings, were all made in the British Alumi- 
nium Company's No. 6 aluminium alloy, which is admirably suited 
for such work, and which appears to be very extensively used in the 
brass and engineering trades throughout the country. 


New Electrical Department.—As the Poplar Board of 
Works contemplates putting in electric plant for the district, Mai. 
Hugh Bros., successors to Randell, Son & Oo., wholesale ironmongen, 
of High Street, Poplar, intend to add an electrical department t 
their business, both at Poplar and at their Old Street, EC, 
branch. 


New Premises.—Mr. J. G. Moody has opened premises 
E 29, 5 Road, Birkdale, as an electrical engineer, electro 
plater, &c. 

Mr. Arthur Scott has opened premises at 4, The Parade, Haren 
Green, Ealing, as an electrical engineer. 


Private Telephone Line.—The following tendera were 
sent in, according to the Contract Journal, for the erection of a line 
of wire, 102 miles long, on the estate of Arthur Bignold, Ei, 
Loch Rosque, Achnasheen:— Cox-Walker’s, Edinburgh (accepted), 
National Telephone Company, Inverness; P. C. Middleton, Inverness. 
A. J. Forbes, Inverness; Private Wire and Telephone Ccmpany, 
London; Reid Bros, London; E. G. Tillyer, Mottingham, Kent; 
Lowden Bros., Dundee. 


Sargent's Electrical Attachment for Steam Engine 
Indicators.—This is one of those devices which might be of ome 
use if all engines were single acting and if the engineer spent most of 
his time in indicating. With double-acting engines there is always: 
cock to be turned to change the communication with the indicator 
from the back to the front of the piston, and a man must be there t 
turn it. When engines with several cylinders are to be indicated 
several men must be employed; and when the whistle is blown, thei 
personal error in taking the first indication is small compared wit! 
their time error in turning the cock and taking the second indicaticn 
Again, if the load be constant, simultaneous diagrams are not required 
because all are alike; but if the load be variable, simultaneco 
diagrams are useless. Under such conditions they ought to follor 
the revolution of the engine, but even then they would nottec 
much value, as the antecedent receiver pressures would vitiste thi 
result. The fact is, that with compound and triple engines no ca:d 
of any value can be taken unless the load be steady for 15 or 2 
seconds ; but for scientific purposes the load ought to be constant fo 
a quarter of an hour to eliminate the effect of condensation or super 
heating by changes of temperature in the metal of the cylinder: 
valve-cheste, and adjacent frame of the engine. We can imagine thi 
invention or device might be of some use in taking accurate tests of : 
Willans 3-crapk triple engine. Then, with 18 indicators fitted wit! 
the Sargent electrical attachment, a complete set of diagrams migh 
be simultaneously obtained —that ie, if 18 indicatcra could all b 
coaxed into proper working order at one and the same moment. Man; 
engineers find it a sufficiently difficult task to get two indicators t 
falfil this condition. 


South African Electrical News.— The following item 
of electrical interest are culled from the August issue of the Brit: 
and South African Export Gazette :—Two 110-volt electrical machine: 
supplied by the Electrical Construction Company, Limited, hav 
been installed at the Geldenhuis Estate gold mine.— A 550-volt motor 
for driving a mine pump at the Geldenhuis Estate gold mine, ha 
been installed.— Various tenders for the electric ligbting installatio: 
at Port Elizabeth, estimated by the Board's London agents, Messer 
Davis & Soper, to involve an expenditure of above £91,(00, ar 
being considered by the Electric Lighting Committee.—The B:! 
empowering a company to lay down an electric tram instellation a 
Howick having passed its second reading in the Natal Legiilativ: 
Assembly, tenders for the nece material may be expected to b 
shortly called for.—A number of the Little Giant” type of electri 
drills, manufactured by Messrs. Fraser & Ohalmers, Limited, hav 
been supplied to the Princess Estate gold mine.—The followin, 
additional electric lighting plant is part of the public works to b 
undertaken by the Johannesburg Town Council under a loan o 
£150,000, which it has recently authorised: — Two sets 300 kw. three 
phase generators, direct coupled to compound condensing engine 
£14,000; two direct coup exciters of 30 kw., £1,500; ewitct 
boards, instrumenta, &c., £1,000; special step-up transformers, £2,400 
transformers and spare coils, £3,000; poles, cables, meters an 
sundries, £3,500; three motors for arc lamp machines, £750. 


Theatre Lighting.—The Metropole Theatre is now full 
installed with the electric light. The contractors were Julius 83 
and Co., Limited, of Coldharbour Lane, Camberwell, who only hs 
12 days in which to complete the work. The whole installation : 
reported to have been ran without a single hitch. 


Tram Plant for Sale.—The Blackpool Corporation i 
prepared to sell by private treaty the following plant, now at th 
tram shed, Blundell Street, Blackpool:—T wo Crompton 50-ks 
generators with shunt-wound exciters; two Elwell-Parker 4-poi 
generators with exciters; switchboard instruments; two Marsha 
25-H.P. compound stationary engines, and other plant, which is nc 
now required, owing to the transfer of the tramway supply to th 
electricity works. A large quantity of rubber cable, scrap copper. an 
2 and 3 inch C. I. pipes is also offered for sale, and particulare may b 
found in our “ Official Notices" this week. "Tenders must be sent 
by September 13th. 


"Universal Directory of Railway Officials, 1595. 
—This useful directory, which is compiled from official sources b 
Mr. 8. Richardson Blundstone, the editor of the Talea Engine. 
has been issued for the current year. As may be gathered frm tb 
title, the directory gives the names of the officials of all railws 
companies in the United Kingdom and all parts of the world. Ther 
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^ aw uno wotions for the different, countries, and an alphabetical 
„ qol all the names is of considerable service. The book contains 


particulars of tbe lengths, gauge, and motive power of each line. The 
bushing office is at 8, Catherine Street, W. C. 


me Welsbach Incandescent Electric Lamp.— The 

< autran Incandescent Gas Light Company, of Vienna, has acquired 

be rights in Dr. Auers new electric incandescent lamp for Eastern 

For this purpose it has increased its capital to 3,600,000 

ideo, and bas d ite title to the Austrian Incandescent Gas 
{ight and Electrical mpany. 


LE 
"» 


-  ELEOTRIO LIGHTING NOTES. 


hverdeen—The Gas and Electric Lighting Committee 
be Aberdeen Town Council met on 2ad inst. to consider a report 
: {ma Mr, Smith, superintendent, and Mr. Macleod, assistant engineer, 
-: myatding the deterioration that has been discovered to have been 
ding on in the insulation in the culverts under the streets since the 
. cage in the voltage was introduced, with the result that a great 
quantity of current has been running to waste. Edinburgh, it seems, 

uyi the Aberdeen Journal, has had a similar experience, and on the 
negestion of the convener of the Committee, Councillor Johnston, Mr 

: Suithand Mr, Macleod proceeded to Edinburgh to learn the measures 
- ie laken there to counteract the deterioration. It was ascertained 
: Wai the Corporatüon had adopted Crompton & Oo.’s patent, which 
ul been found effective. After considering the report, the Committee 


- mimi, before finally agreeing to this method, to consult Prof. 
. Reanedy on the n and on obtaining the Professor's approval, to 
im ib once with the installation of the patent at an estimated cost 


. Www £3,000, The convener stated that he had sent a copy of 
II. Baith’s to Mr. Bell, the newly appointed electrical 
ie: who expressed his approval of the courae recom- 


c AmMetote—The British Electric Traction Company, 
^. limited, intend to apply for electric lighting powers for Amble- 
5: oe No steps will be taken by the Council. 


„ MIk—A committee of the Council has proposed that 
.: Mem be invited of Messrs. Verity and Messrs. Singer for an elec- 
.; Wie for the Old bry Boon according to the design presented by 
tie Rrwyot, and that the same firms be asked to submit their own 
designs and estimates for an electrolier suitable for the room. 


Beliast—At last week's meeting of the Corporation’ 
ui lit Andrews, in moving the adoption of the minutes of the 
„ Fete Committee, said during the month two assistant station 

"hw had been Appointed. There was a very satisfactory 
eme in the rental for electric current in the past quarter. As 
in 


or 
4 


were ctly well aware, the June quarter was 
year, and still the rental showed an 
40 per cent. on the demand of last year. 
d soon be coming before them and asking for 
money for further machinery. 

ittee is to light Ann Street, Church Lane, 
oe Castle Street experimentally with incan- 

pe. 


euhead.—At last week's Council meeting Alderman 
tion of the minutes of the Gas, Water, and 
to the of the resident electrical 
e the proposed extension of the electric light supply to 
N He gave two reasons for the ) preparation of 
viz, first, that the residents had memoria the Com- 
several times, and that they had entered into an 
use the light if it was brought to them; secondly, the 
could be extended in the district without any loss, or a 
in the first year, and in subsequent years the profit 
considerable.—The minutes were passed. 


„ ,UUenonth.— Last week the Council accepted tenders 
„ out & scheme for hting the lower pleasure gardens, 
ral gardens by city, and it was decided to hold a 
: — © Consider the desirability of applying for a pro- 
2 an the empowering the Co tion to adopt a scheme for 
E CE den lee E EE e 
ee. nd e Dru n ompan 
„ UM) md Siemens Bros, & Oo. (£1,135). did 


T ,Butt.—The electrical arrangements for the stage in 
"m tu t room of the Buxton Hydropathic include the 
ey imer? — moonlight and other effects, and these were 
am dd into use. The electrical plant, switchboard, and 
3 tree Were by Mr. Samuel Hargreaves, electrical 
e ballroom, and are situated in a building a short distance from 

„ Orano with 4 ne 15 a 30-B.H.P. Belliss engine, and an E.C.O. 
S Te i. output of 155 amperes, 135 volts, at 500 revolutions. 
a — to have placed the whole of the electrical 
— PUN handy Fer ont. during the next two years in Mr. Har- 
i "Mii 1 &.0 P. ligh " lighting there are six electroliers, each 


ls undentood 
"^ Mh that the directors of the Buxton Gardens Com- 
" decided to insta] the electric light next season. 
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Cardiff.—In connection with the recent squabble about 
the electric lighting plant tenders, the following letter from Mr. 
Llewelyn B. Atkinson, A. M. I. C. E, to the Western Mail is worthy of 
reproduction :— 

" Sir,—In your issue of Wednesday there appeared a report of a 
meeting of the Electrica) Committee called to decide the question of 
letting a contract for additional plant, as between the contractors 
who are now supplying a plant and a company of which I am a 
director. As the report contains allegations made at the meeting, 
whicb, I think, if uncontradicted, are likely to damage the latter 
company, I shall be obliged if you will allow me a few lines. Tenders 
were invited in June for an electrical lighting plant; a strict speci- 
fication for which was issued by the borough electrical engineer, 
though in the last paragraph it stated that an alternative offer for 
a plant similar to that last supplied would be considered. These 
tenders were opened, and the borough electrical engineer advised the 
Committee to accept my company's tender. Councillor Hallett pre- 
sented an independent report, in which, as reported, he stated that 
the machine offered was in an experimental stage, was the subject of 
litigation, and was mechanically defective, and recommended the 
present contractor's offer, at a higher price to be accepted. These 
allegations are denied and challenged by my company. It was 
decided by the Committee to ask other corporations their experience 
of the work of the two firms, and the further meeting held on Tues- 
day received the replies, with the result that several other corpora- 
tions reported delay in completion of contracts by the present con- 
tractors, whilst no complaint was made as to my company. In the 
face, however, of this fact, and of the fact that the official electrical 
adviser of the Corporation recommended my company's plant, and 
of the further and important fact that the present contractors are at 
this moment two years and three months overdue with their present 
uncompleted contract, on which, according to the contract terms, 
there are penalties to the value of about £2,000 due to the Corpora- 
tion, the committee, by the casting vote of the chairman, decided to 
hand the contract at a higher price to the present contractors. I may 
add that in a previous contract carried out by my company for the 
Corporation, the work was completed satisfactorily in less than the 
specified time, and certificates withheld for some time to enable tests 
to be made under steam, owing to other arrangements, to which my 
company were no party, being in arrears. I submit that there 
appears no inducement held out by the Corporation for prompt and 
effectual carrying out of contracts, when, after such experiences, the 
decision arrived at is the outcome. From a broader point of view 
the whole principle of municipal trading may well be questioned, 
when methods, which no individual traders would for one moment con- 
template, are thus practised with public money, and at a time when 
ratepayers have been waiting for months to have their lamps con- 
nected to the supply, which the non-completion of the last contract 
has prevented.—I am, &c., 

“ LLEWELYN B. ATkKINSON, A. M. I. O. E. 

" Cardiff, August 4th.” 


The special Lighting Committee recommended the Cardiff 
Corporation on Monday, the 8th inst., to accept the tender of Messrs. 
8. Z. de Ferranti, Limited, for the supply of a steam alternator at 
a cost of £3,250.—Oouncillor Frank Fox moved that the paragraph 
be referred back to the Committee on the ground that the firm named 
had delayed the Abd of an engine from September, 1896, to 
December 14th, 1897. e declared that the firm were liable to 
penalties amounting in the aggregate to £3,152, but understood that 
the Committee, for some reason or other, had decided not to enforce 
them. He denied that the delay in delivering the machine arose from 
the engineers’ dispute, saying that while the machine should have 
been delivered on September 16th, 1896, the labour trouble did not 
begin until June, 1897.—Councillor Good seconded the proposition.— 
Replying to Councillor Crossman, the Town Clerk, said there was 
nothing to prevent the Corporation enforcing the penalty clause. The 
contract was duly signed and quite in order.— Alderman Carey, chair- 
man of the Committee, said he had no objection to referring back the 
paragraph.—The motion of Councillor Fox was agreed to, and the 
paragraph was sent back to the Committee. 

The Electric Lighting Committee have resolved that the whole of 
the men employed by them shall be insured, in view of the Work- 
men's Compensation Act, up to £3,000, at 10 per cent. 

This matter was again before the Corporation on Monday, and 
js question was referred back to the Committee for further con- 
sideration. 


Church Lighting.—St. Jude’s Caurch, Southsea, has been 
fitted with an installation of the electric light. The body of the 
building is illuminated by means of 10 handsome coronas, each oon- 
taining six lamps. The north and south galleries are lighted by 12 
electroliera, containing three lamps each. The gas fittings in the 
church and on the altar have been re-lacquered and converted for 
electrical use, the total number of lights being now 200. The installa- 
tion was used for the first time on Sunday evening. The work was 
entrusted to Mr. S. Grossmith, electrical engineer, of Portsea. 


Croydon.—The County Council recently considered a 
report of the Lighting and Electricity Committee, which contained 
the following paragrsphs:—'' The committee considered a report 
from Prof. Kennedy with regard to that portion of the Crystal Palace 
District Electric Supply Company’s undertaking which is within the 
borough, as also astatement of that company’s expenditure on mains, 
appliances, &c., within the same area. The committee recommend 
that application be made to the Lccal Government Board for sanction 
to a loan to cover the above expenditure, and that if such sanction 
be granted, it be referred to the Finance Committee to raise the 
necessary loan. The committee having had before them plans of a 
site and buildings which can be obtained for a sub-station, situate in 
Stoney Lane, Upper Norwood, recommend that application be made 
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to the Local Government Board for sanction to a loan for £850 for 
the purchase of this site and premises." With the exception of the 
first paragraph, the report was adopted. 

The introduction of the electric light at the old church, 
Croydon, and 8% Matthew's Church, Croydon, is reported to 
have effected a saving of £20. Mr. Docking has now fitted up 
the West Croydon Baptist Church with electricity, on the same lines 
as the churches named above. 


Darlington.—Prof. Kennedy has drawn up a scheme for 
electric lighting, the coat being £22,000. 104 ratepayers have already 
agreed to take tbe light at 6d. per unit, and the estimated receipts 
from them would be £1,411. Oatside the area to which the £22,000 
applies, there are 120 others who would be consumers. This would 
necessitate £3,000 for extending cables, &c. The maintenance 
charges on the £25,000 installation would be £2,450, and the annual 
income £2,999. The Council has decided to proceed with the 
larger scheme. 


Derby.—Mr. J. E. Stewart, the borough electrical engi- 
neer, has resigned that position, and, as stated elsewhere, a new 
engineer at £350 is to be appointed. Mr. Stewart has asked to be 
relieved of his duties in five weeks' time, so that he may proceed to 
his new position, which was stated to be in America. The appoint- 
ment was subject to three months’ notice, but there seems to be a feel- 
ing in the Council that he should be released if a new man can be 
appointed so as to have a week or so with him before he leaves. 


Dumfries.—The Town Council is to engage a consulting 
Engineer to prepare a scheme for the supply of electricity to the 
wn. 


Dundalk.—4A special meeting of the Town Commis- 
sioners was held last week to consider the report of the Committee 
appointed to arrange details of agreement with the Dundalk Electric 
Tramway Company, Limited, for lighting the townof Dundalk with 
electricity and for the handing over to them of powers under pro- 
visional order for electric lighting. After hearing the report of the 
Committee it was decided to approve of the draft deed of agreement 
as Bubmitted, on condition that the tramway company complete the 
contract of agreement on or before October 5th next. 


Dundee.—The Gas Committee has authorised the erec- 
tion of 27 extra electric lamps in different streets in the city.! 


Durban.—A Blackpool correspondent who knows the 
. town of Durban and its electrical equipment well, writes:—' May I 
be allowed to suggest that the sum of £200,000 which is mentioned 
in your note on the extensions at Durban on page 200 of your last 
issue, includes not only the sum which it will cost to extend the 
electric light to the Berea, which is simply the residential part of 
Durban, but also includes the sum of £114,000 which the Town 
Council has decided to expend in purchasing the present horse tram- 
ways owned by the company. Asonlyas part of the present per- 
manent way will require re-laying, and as the greater part of the rails 
which already belong to and are worked by the Corporation are bonded 
for electric traction, I think that the balance of the above sum will 
represent the cost of conversion of the system, and also provide for 
the extension of the lighting area. I believe that I am right in saying 
that the present extensive public and private lighting scheme was 
5 out under the advice of Mr. W. H. Preece at a cost of 
0,00 ” 


Eccles.—The Electric Lighting Committee reported to 
the Council last week that Messrs. Hind & Robinson (solicitors) had 
written that the Council was infringing the patent of their client, 
Mr. Martin Rucker, in respect to the electricity distributing appara- 
- tus. The electrical engineer understood that a similar letter is being 
sent to various electric lighting contractors in the country. 


Failsworth.—The Failsworth Urban District Council 


met in committee the other night to consider whether to apply for 
powers for the electric lighting of the district. It was pointed out 
that the Manchester Corporation some few months sgo offered certain 
terms to the District Council, and that similar terms had been already 
entered into with some of the out-townships. Councillor James Wilde 
inquired if any information was available as to the exact cost of 
obtaining & provisional order, when it was pointed out that the costs 
depended very much on whether there was any opposition to the 
application, also as to what expenses the Council would incur in 
getting expert services. It .was. ultimately decided that the con- 
sideration of the matter be adjourned, and that in the meantime the 
clerk ascertain from neighbouring district councils what amount of 
costs were incurred in obtaining their orders. 


Farnham.—The District Council will apply for a pro- 


visional order. 


Garston.—A Local Government Board inquiry will be 
held shortly re the £25,000 municipal electric lighting and refuse 
destructor works. 


Glasgow.—The sixth annual report and balance-sheet 
of the eleciricity undertaking, which embrace the year from June 
Ist, 1897, to May 31st, 1898, have been issued. The Committee 
state that the gross revenue amounts to £36,360 14s. 10d., and the 
gross (or working) expenditure to £18,889 18s. 9d. To the latter is 
added £8,945 1s. 9d. as depreciation written off capital, making 


£27,835 Os. 61, and leaving a balance to be carried to profit and 


loss account of £8,525 14s. 4d. Ont of that sum the Committee 
had to meet the following requirements :—(1) Interest on loans, 
£4,814 3s. 10d.; (2) sinking fund, £1,537, leaving a balance of 
£217 10. 6d., which has been placed to the credit of reserve fund 


account. In order to maintain the undertaking in its present 


favourable position the Committee, taking advantage of the pro 
perous state of the finances, have transferred from revenue to 
capital, in name of depreciation on macbinery and plant at John 
Street and Waterloo Street stations, and on accumulator batter 
stations and Mitchell Library plant, in addition to the um: 
amounts, the sum of £3,243, which is included in the abore. 
mentioned sum of £8,945 1s. 91. The quantity of electricity sold v 
private consumers during the past year was 1,885,902 units, being ar 


increase of 46°48 per cent. over the preceding year. The number o 


private consumers on May 31st, 1898, was 1,437, being an increas c 
347 during the year. The quantity of electricity consumed for str« 
lighting has been very little higher than in the p ing year —viz 
228,134 units, as compared with 210,422. There have been oni: 
seven additional lamps erected, making a total at present of 11; 
The number of 8-C.P. lamps applied for (or the equivalent in othe 
devices) was 150,000, being an increase of 42°6 per cent., as compare 
with the previous year. e number of units consumed per lam: 
fixed for private consumers had been 15 47, as compared with 124 
during the previous year. During the year two battery sub-station: 
one in Tontine Lane and the other in Olaremont Street, had bee 
completed and set in operation, and had been extremely useful i 
assisting to supply the demand during the few hours of heavy ica 
in the winter evenings. The question of the extension of the supp: 
of electricity had received fall attention, and new works and pla: 
were already in ocurse of erection at Port Dundas, while the Pollc. 
shaws Road site was also being prepared as rapidly as possible f. 
the new works and plant which is to be erected there during th 
year. New mains were being laid in various parts of the city, ar 
the street lighting of the electric tramway route was well advance 


Godalming.—The Local Government Board has n 
sanctioned the application of the District Council for a £15,000 lw 
for electric ligbting on account of the opposition to the scheme, s: 
also because there is doubt whether it would become remunerati: 
The Electric Lightirg Committee have considered the matter, but 
present make no recommendation, though they by no means aband 
the hope of having an installation established in the borough, 2. 
are negotiating with the likely consumers. Application will probat 
be made for an extension of time under the provisional order. 


Guildford.—The Paviog Committee have had befo 
them tracings showing the extension of the electric lighting mains 
High Street, London, Waterden, Clandon, Edgeborough, and Epx 
Roads, and have asked the company to substitute plans of a m 
permanent character. 


Halesowen.—The District Council will apply for a p 
visional order. 


Hampstead.—On Thursday last week at the Ves 
meeting the Lighting Committee reported that the number of un 
of electricity gold by the Vestry for the past midsummer quarter v 


. 184,231, as against 83,719 for the corresponding quarter of last y 


thus showing an increase of over 50 per cent. It will shortly 
necessary to extend their plant. The Committee also repor 
that they had considered the letter, dated July 14th, fr 
Messrs Hind & Robinson, solicitors for Mr. Martin D. Rucker, of 
Ely Place, E.O., as the proprietor of certain letters patent in resp 
of an invention for improvements in distributing electricity ; 
apparatus therefor, stating that the Vestry are now, and for s 
time past have been infringing such letters patent, and that they v 
instructed to require damages and an undertaking to cease to use 
invention uutil a license be obtained; that it appeared that Mes: 
Hind & Robinson had made similar claims on many other elec: 
lighting undertakers, and had commenced legal proceedings agai 
the London Electric Supply Corporation, Limited, and that the Cc 
mittee bad instructed the vestry clerk and electrical engineer 
attend a meeting called by such corporation on Wednesday, July 27 
also the meeting of the Municipal Electrical Association on Frid 
August 5th, on the subject, and recommended that the Vestry do | 
with other corporations and companies in defending the action « 
menced against the London Electric Supply Corporation, Limit 
and that the vestry clerk be empowered to take all necessary step! 
the matter. After a long debate the recommendation was carried. 


Hapton.—The electric lighting of the township has b 
placed in the hands of Messrs. Simpson Bros, a | firm, v 
quoted £118 odd for the period from September 1st to April 3 
next year. Messrs. Calvert, of Manchester, also quoted (£400). 


Hartlepool.—The Electric Power Distribution Comp: 
bas asked for a conference as to the electric lighting of the boron 


but the Council has replied that at present the Corporation co 


make no promise; also that when the provisional order is obtain 
the Council would consider the best means of its application to 
district. 

Hastings.—The report of Prof. Hy. Robinson to 
Corporation on the property of the Hastings Electric Light Comp: 
is stated to contain the following paragraph: — It is quite clea 
me from a general view of the facte that the present ordinary ab 
capital would have to be largely written off, so that further cap 
might be raised to enable the necessary extensions to be carried 
and the undertaking made profitable to the shareholders. Inasm 
as the Corporation cannot at present acquire the undertaking exc 
by & voluntary arrangement with the company, it remains to 
decided whether the amount named in the agreement of July 2. 
1897, namely, £54,200, includes too large a sum for the good will. 
am of opinion that it does, and consider that £40,000 more ne: 
represents a fair value." 

A copy of Prof. Kennedy’s report has been placed before the L 
Government Board and the solicitors to the company. The Cou 
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last week approved of this course. The report was sent at the Local 
Government Board’s request, and the Town Olerk stated that the 
Council had agreed to buy the works for £58,000, subject to the 
Board's sanction. If the Board declined to sanction the 5 
of £58,000, the contract fell to the ground, and the Council woul 
be free as well as the company. 


Hall.—At the last meeting of the City Council, Dr. 
Holder, on the Electric Light Committee's minutes, asked why 20 
danger boards were req as when he pointed out some time 
that the high vol system was dangerous, he was hounded 
many of the ical journals, i by—he did not know who. 
He had been told that all his fears were absurd, bat the fact remained 
thet some men had been killed by tou a similar electric main, 
and that the Hull Corporation were being asked to provide “danger” 
boards. Mr. Skinner said the answer was very simple. The boards 
were not to warn the public generally, or even the workmen in the 
streets, They were simply to attach to the different switches in the 
station, to the men more careful and cautious, They did not 
attach to the high tension main in the streets. 


Islingten.— The Works Oommittee submitted to the 
Vestry on Friday an estimate of the expenditure for the half-year 
ending March, 1899, and recommended that £11,674 be raised for 
publie lighting by a rate of ljd.in the £. On the motion for the 
sdoption of the recommendation, Mr. James again raised the question 
u to the financial position of the electric light works. He stated 
that in reality the electric light undertaking did not yield a farthing 
profit to the ratepa It was true that the balance-sheet showed 
an apparent profit, bat who was paying for it? It was being paid for 
dy the excessive sum charged for the public arc lighting. In one of 
the metropolitan pari Bt. James’s, the price ranged from £17 to 
£18 per lamp per annum, whereas in Islington they paid no less than 
4 per lamp annually. It would be necessary for the Electric 
Lighting Oommittee to reduce the price, and he drew attention to the 
matter in order that the fact might not be overlooked. In reply to 
these statements, Mr. Fearnhead stated that Mr. James was partly 
right sad partly wrong. The sum mentioned in the case of Bt. James's 
ud Pall Mall was not quite correct. The charge for public arc 
ughting in Isli included painting of the lamp columns and 
carbon renewals, but there was no doubt the Electric Lighting Com- 
mittee would reduce the cost. The recommendation was then 
adopted. A reference to the above-mentioned estimates shows that 
there are now 194 public arc lamps, and it is estimated by the end of 
ite half-year this number will be increased to 327 lamps. The esti- 
mu ed expenditure on the supply of current to the public lamps daring 
tte half-year is £4,070. 


Kingsweod.—Messrs. Parfitt & Sons’ solicitors wrote to 
them to settle a date for taking 
lighting ng. The matter was referred to 
the Electric Lighting Committee. It appears that there was no time 
mentioned in the contract. 


pro 

Board stated that they did not sp to have any power to make 
It was acco) ingly 

Lom] Government Board asking that Department to hold an inquiry 


Lineola.—The laying of the electric light mains is pro- 
ceding, At the City Council recently, it was complained that other 
ttan local labour was being employed, but it was pointed out in reply 
that it was of first importance to have the work done by those who 
Lov the business, local labour being a secondary consideration com- 


pared with good work. 

The Guildhall is to be lighted electrically. The Oouncil 
but week spproved of the Electric Lighting Committee's 
mstractions Mr. V Brown, the electri engineer, to 


The Council will not sanction the application 
of the Potteries Electric Traction Company for an electric lighting 
order, bat will apply for one itself. 


lewestoft,—Recently the Town Council applied for a 
Povisional order for electric lighting, it being the intention to 
tablish electricity works in conjunction with a Horsfall destructor 
"tili has been decided to erect. The order was granted, and has 


Be proposals 

Comeil with regard to the working of the order, amongs 
ue "E cd Electricity Supply Company and Crompton & Co., 
Limited. Town Oouncil, however, at a meeting held on Mon- 
tay deeided to put the order in on itself, and it was referred 
w a Committee to obtain a scheme for lighting the town with elec- 
riy, with details, estimates, and tenders, and to report thereon to 
de Council, with a view to an application being made to the 
cy Government Board for sanction to a loan for carrying out the 

Lye aad Wollescote.—Mr. J. A. Lycett, manager of the 
Svxtbridee, Dudley, and District Electric Traction Company, is to 
“end before the Lye and Wollescote Urban Council to explain the 
Paton of his company with regard to electric lighting, &c. 


Uillenhead.—The Town Council is asking Messrs. 
‘wall & Monkhouse whether they would act as consulting 
‘tgier tor the preparation of an electric lighting scheme. 


Manchester.—Throngh the generosity of Mr. Reubon 
Spencer (who presented the sum of £500 for the purpose) the Man- 
chester Museum is now lighted by elestricity. 


Newport.—The South Wales Argus says that a complete 
system of electric lighting is in course of construction at the 
Alexandra Docks. 'The scheme is intended to supersede the present 
system of gasillumination. The generating plant will be fixed in the 
new engine house, and will consist of one 120-H. P. vertical compound 
engine, coupled direct to an alternator. The current will be generated 
at 2,000 volts, and will be distributed by cables laid underground to 
transformers placed at various parts of the dock, reducing the pressure 
to 110 volts. From the transformers the current will be carried to 
various incandescent and arc lamps ecittered over the whole area of 
the docks and railway. About 40 arc and 400 incandescent lamps ue 
being installed. The roadways, coal-tips, cranes, locks, and piers will 
all be illuminated by arc lamps, and the whole of the workshops, 
buildings, &., by incandescent lamps. The contract has b2en s3cured 
by Mesers. R. Alger & Sons, engineers, Newport, in competition with 


‘London firms. 


At a recent meeting of the Electricity Committee the office 
ae submitted his report for the quarter ended Jane 30th, 1898, 
as follows: 


Total | 


| number of | Units to be Total | 
| 2859 lights con- | paid for . costs (not | Nod 
| con. | nected (in- | during the Sean, | including | Gneludin 
sumers Cluding arcs); quarter istrihntion Sinking PF 8 
8 ivalent | (includin distri ution fund and meter 
to date. Uva en E per unit. rents). 
to 8 C. arcs). interest). 
lamps. 
Inc. 25,058 E s. d. £ s. d. 
Aro 17,644 
217 18,458 42,697 478d. 851 13 6, 863 4 5 
Corres- Inc. 16,650 
ponding Arc 16,982 
ped | pea 
ast year 11 18,101 82,082 | 444d. 608 15 1| 64714 6 


He also submitted his usual monthly report, showing that the number 
of lights now connected is equivalent to 18,497, in addi' ion to which 
there are on order 473, making a total of 18,970 lights. The main is 
to be extended from the end of Commercial Road to the Ship Hotel. 
The office having suggested that an exhibition of electric 
light fittings and appliances should be held in the Assembly Room 
in the autumn, it was resolved that the consideration of the matter 
be deferred for the present. Reference baving been made to the 
question of discontinuing the minimum charge of 13s. 4d., the works 
manager reported that he had sent notices to all consumers, offering 
to have their switches removed if they wished to avoid the minimum 
charge during the two summer quarters. It was resolved tbat after 
the quarter ending September 30th next, the minimum charge be not 
made. The Town Clerk read letters from Messrs. Hind & Robinson, 
solicitors, London, stating that they had been instructed by Mr. 
Martin Rucker to give notice that he intended to claim damages from 
the Corporation for the infringement of & certain patent in distri- 
buting electricity by alternating currente, which he had purchased 
from Messrs. Zipernowsky & Deri. The patent has about 18 months 
to run, and it has been recently bought by Mr. Rucker, and 
similar notices have been served upon all the high tension alternating 
current supply stations. A letter from the London Electric Supply 
Corporation, stating that they bad decided to contest the matter, and 
asking that representatives of corporations and companies interested 
should be appointed to meet in London to consider ways and means, 
was read. It was resolved that the consulting engineer be requested 
to attend the meeting on behalf of Newport, and that the Council be 
asked to authorise the committee to te with other bodies in 
opposition, and to contribute their proper proportion towards the law 
expenses. 

Newport, Isle of Wight.—At the last meeting of the 
Town Oouncil the Finance Committee reported that they had decided 
to give notice to the Edmundson Electricity Corporation and Messrs. 
Mackey that their applications for powers to light the borough with 
electricity would be opposed by the Corporation. 


Paddington.—The Guardians will have the new casual 
ward wired for electric lighting. The p to light certain por- 
tions of the workhouse by electricity is still under consideration. 


Poplar.—The District Board of Works has received & 
letter from the London and Provincial Brush Electric Lighting Com- 
pany, stating that “in future their charge would be reduced to 3d. 
per unit." 

Portsmouth.—The Electric Lightiug Committee of the 
Town Council have had under consideration the threatened action 
of Mr. Rucker for alleged infringement by the Corporation of 
an electrical patent purchased by him from the inventor. It was 
decided that combination with other parties for the purposes of 
defence would be desirable. 


Provisional Orders.—The Bills for the confirmation of 
the Burslem, Crewe, Btoke-on-Trent provisional electric lighting 
orders, also that of the Midland Electric Corporation for Power Dis- 
tribution, came before the Chairman of Ways and Means of the 
House of Commons as unopposed measures some days ago, and the 
preamble baving been proved in each case, the Bills were allowed to 


P . 
The Bill promoted by the Oborley Corporation for obtaining a 
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rovisional order to supply electricity has passed a committee of the 
ouse of Lorde, and the preamble has been declared proved. Chorley 
has 25,000 inhabitants. 


Reading.—On the 22ad ult. the Highwaya and Lighting 
Committee examined and passed a large number of plans, and for- 
warded to the Board of Trade their observations" on an appeal to 
that Department by the Rading Electric Supply Company against 
the decision of the Council ia the matter of changing the standard 
pressure. 


Ryde.—Rstepiyers and others are signing a petition for 
presentation to the Mayor, asking him to call a public meeting to 
decide whether the terms of the Electric Light and Power Company, 
er should bs accepted, or whether the Council should do the 
work. 


Sheffield.— The large Montgomery Hall, Sheffield, and 
the rooms attached, are to ba lighted with the electric light. The 
contract for the wiring aud fittings has been secured by Messrs. Ernest 
G. Denner & Oo., Sheffield. The current will bs taken from the Cor- 
poration mains. The above firm have also a number of power instal- 
lations on hand. 


South Shields.—The demand for the light is still 
increasing, and on Saturday, 30th ult.,the heaviest load was recorded. 
The second engine is about ready for delivery, and well be working 
before the dark nights set in. There will then be ample means to 
meet any demands during the coming winter. The Electric Lighting 
Committee has decided to go in fora further extension of the plant 
at the station, and the Town Clerk is to apply to the Local Govern- 
ment Board for sanction to the borrowing of £20,000 for the 
purpose. 


St. Anne's-on-the-Sea.— The Council is to meet at an 
early date for the purpose of adopting a scheme for having the town 
lighted by electricity, the Royal assent having been given to the pro- 
vieional order. 


St. Helens.—Last week the Council decided, on the Gas 
Committee's recommendation, to erect arc lamps to light with elec- 
tricity Raven Street, Church Street, Liverpool Road, Westfield Street, 
Ormekirk Street, Cotham Street, Corporation Street, and Shaw Street. 
Alderman J. C. damble condemned the expenditure connected with 
this, which would be about £300 a year more than gas.—Alderman 
Cook (chairman of the Gas Committee) said it would cost £258 more 
tolight those streets with electricity than with gae, but they would 
have 10 times more light. 'The idea was to have the main streets 

better lighted, and especially those streets where the trams ran. St. 

Helens had had the reputation of being one of the worst lighted 
towns in the dietrict, and he thought, perhaps, it was deserved.—The 
minutes were pass2d. 


Stretford.—''he Electric Lighting and Tramways Sub- 
committee recommended that the Council should themselves take up 
their provisional order of 1897, authorising the supply of electricity 
for lighting and haulage purposes throughout the district, and that with 
this object, a consult ing resident engineer be at once appointed at a 
salary not exceeding £300 per annum ; also that & sub-committee be 
empowered to visit such districts as may be thought desirable for 
the purpose of obtaining sufficient data relative to electric under- 
takings, to enable the committee to arrive at a thoroughly efficient 
and modern scheme. "The General Purposes Committee deferred the 
matter for a month. 


Sutton Coldfield.—The District Council will apply for 
electric lighting powers. 


Teignmouth.—The District Council will 
whether to apply for & provisional order. 


Tunbridge Wells —The Town Council had a discussion 
re the lighting of the borough last week. Proposed reductions in the 
charges to consumers were considered, and the matter was referred 
back to the Lighting Committee. 


Ventnor.—At a meeting of the District Coun il lait week, 
a letter was read from the Edmundson Electricity Corporation 
acknowledging the receipt of a plan showing the positions of the street 
lamps, and intimating that they were prepariog a draft agreement. 


Walsall.—At a meeting of the Walsall Town Council on 
Monday the General Purposes Committee reported that the Board of 
Trade had notified that Walsall had been omitted from the area of 
supply of the Midland Electric Power and Lighting Provisional 
Order, as requested by the Council, thus preventing any interfer- 
once with the rights of the Corporation under their electric lighting 
order. 


Whitechapel.—We reproduce the following paragraph 
from the East London Advertiser without comment :—'' We learn that 
the electric lighting question at Whitechapel has not been allowed to 
slumber. A meeting of the committee has been held, and it is pro- 
bable that an effort will be made to induce Mr. Wright, the electrical 
engineer to the Brighton Corporation, who possesses the most suc- 
cessful municipal installation throughout the kingdom, to give part 
of his time to carrying out the Whitechapel installation at a salary 
approaching £600 per annum.” 


Whitstable-on-Sea.—The Urban Council will oppose all 
comers who seek electric lighting powers, it being the opinion that 
the supply should bs municipal. 

Willesden.—At a recent District Council meeting the 


engineer called attention to the existence of an electric light generating 
station established at the rear of houses in Chichele Road and Anson 


consider 


Road, by Mr. A. McBain, for the supply of electric light to houses 
erected by him. As such light was supplied without interference 
with roads under the jarisdiction of the Council, no action was taken 
in the matter. 

The Unopposed Bill Committee of the House of Commons on 
Friday last passed a Bill which confirms a provisional order, granted 
by the Board of Trade, authorising the Urban District Council of 
Willesden to supply electricity throughout their district. This order 
has now been confirmed by both Houses. 


Wimbledon.—On 8rd inst. a Local Government Board 
inquiry was beld as to the establishment of a dust destructor at the 
electric lighting works, similar to that at Leyton, for erecting which 
aà loan of £5,000 is to be raised. It was argued that to burn the 
sewage sludge instead of putting it on the land, as at present, would 
be a waste; but the advocates of the scheme pointed out that £100 
& year would be saved for coal to drive the dynamos. 

Messrs. Parsons & Townsend have been wiring the new stables of 
the District Council in Queen's Road, and as soon as the central 
station is complete, and the cables laid, the light will be switched on. 
It is not expected, however, that everything will be ready till early 
in 1899. 


Winchester.—Tbe Winchester Electric Light and Power 
Company, Limited, have received applications for 2,145 shares of £5 
each, which is quite sufÉcient for their present needs. 


Wood Green.—The District Council will oppose the 
applications of the Tottenham and Edmonton Gas Company and threc 
electrical companies for electric lighting provisional orders. 


Worthing.—The Town Council last week approved of 
the recommendation of the Electric Lighting Committee that Messrs. 
Burstall & Monkhouss prepare a complete electric lighting scheme, 
and attend the Local Government Board inquiry, and afterwards 
supervise the carrying out of the undertaking if sanctioned. An 
agreement embodying terms has been entered into. 


Wycombe.—The shaft at the electricity works has been 
erected, A trialrun of the works was to be made last Friday, and it 
was hoped that the town would ba lighted this week. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Audenshaw.—At a recent meeting of the Tramways 
Committee representatives of the British Electric Traction Company 
attended, and set forth the advantages which the company offered. 
The question for the Audenshaw district to consider was whether 
the company could offer facilities and advantages greater to the 
district at large than Macchester, by providing a line connecting 
Ashton with Manchester. The company suggested that the Auden- 
shaw Council should purchase the line within the district, and the 
company would then take a lease of the line for a term of years, and 
equip same and connect it with the other existing lines. The Com- 
mittee adjourned the consideration of the suggestions and terms to a 
future meeting. 


Barking.—The electrical engineer has pointed out that 
if the Council proceeded with the light railway scheme, the whole 
of the space in the electric lighting station would be at once taken 
up; and that it would be cheaper to extend the building now than 
later on. The surveyor is to report on the matter. The Lighting 
Committee is to obtain terms from owners upon which they are 
willing to sell land required for the light railway scheme. The Com- 
mittee has resolved that the electrical engineer be paid 4 per cent. 
on the amount of the contract for the electrical portion of the 
railway work, if carried out by the Council; that if not so carried 
out, he be paid £100, to include all charges and out-of-pocket 
expenses. 


Birkdale,—The District Council last week referred an 
invitation from the Southport Oorporation to a conference on 
electric traction for the tramways to the Highways Oommittee. 


Blackpool.—At the last Council meeting the minutes of 
the Electric Lighting and Tramways Committees, providing for the 
borough surveyor to lay tramways in Queen’s Square and Queen 
Street forthwith, with an improvement as the curves, 
and with the addition of a cross-over in Queen's Square, 
were confirmed. The Committee’s minutes for statutory powers for 
& provisional order in the next session of Parliament for the laying 
of a double line of tramways from Talbot Square to the Gynn, to be 
laid near the westerly footway, were also contirmed. 


Buenos Ayres,—A financial daily says that on the 29th 
ult. a further 34 miles of the system belonging to Ls Capital Tram- 
ways Company, Limited, was successfully inaugurated. This section 
has been converted from horse traction to electricity, and connects, 
vid San Juan and Comercio, the section of 9} miles from Entre Rios 
to Flores, opened in December last, with Paseo Oolon, one of the 
main streets of the city. 


Cambridge.—The Cambridge Tramways Company is 
intending to shortly equip the lines for electric traction, and is in 
consequence asking for an extension of its lease. 


(Continued on page 243.) 
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THE MIDDLESBROUGH, STOCKTON, AND 
THORNABY ELECTRIC TRAMWAYS. 


Tur most important electric tramway that has yet been 
opened in this country is the system which connects 
Stockton with Middlesbrough. It is important because it 
is the first instance of the complete conversion of horse and 
steam lines into electric. There have been no tentative 
experiments to demonstrate the suitability or otherwise of 
electrical methods; the management became convinced of 
the merits of the system and adopted it wholly. In this 
system two features stand out prominently: the remarkable 
despatch with which the lines have been executed, and the 
special nature of 
the plant em- 
ployed. We shall 
dilate at greater 
length upon these ; 
in the meantime, 
it is interesting 
to call attention 
to the previous 
tramways that 
have existed in 
the district. It 
is hardly neces- 
ry to say that 
the two great 
centres of indus- 
try—Stockton and 
Middlesbrongh — 
ae a few miles 
apart, and 80 
nearlyare the two 
places allied in 
industrial ard 
other matters, that 
there is a never- 
ceasing inter- 
coarse between 
them; until the 
initiation of the 
present tramways, 
however, some- 
what scanty 
means of communication existed. The railway service was 
too infrequent, and a steamer service inaugurated of late 
jare, though extremely popular, had drawbacks arising 
fom the tidal nature of the channel and the liability of 
the traffic to be stopped at and about low water by large 
teamers blocking the fairway. 
The first tramways in Middlesbrough were constructed 
under powers obtained in 1873, and extended in 1875. The 
lines were constructed on the gauge of 4 feet 8} inches, and 


ver, from the first, worked by horse haulage. In August, 


1878, the property in these tramways was acquired by the 
Inperial Tramways Company. 

The tramways in Stockton were constructed under powers 
obtained in 1880, 1884, and 1889, and latterly consisted of 
‘| miles of single and double line on the gauge of 4 feet, 
‘ounecting the townships of Norton at one end of Stockton, 
itl Thornaby on the other side of the Tees. 


STREET VIEW, MIDDLESBROUGH. 


In the method of constructing the permanent way and 
buildings, the Imperial Tramways Company has established 
a standard both as regards character, material, and time, 
which may smooth the way for further enterprises of the 
same kind in this country. The Royal assent was given to 
the Act authorising the work on August 5th, 1897. Ground 
was broken for the newline at the Norton terminus on Septem- 
ber 1st last, and so rapidly was the work carried on that the 
entire permanent way of 15 miles of track was completed in 
less than six months. This reduced the interruption of the 
general traffic on the streets and roads to a minimum, and 
actually within 18 months of the completion of the negotia- 
tions with the local authorities, and 10 months of breaking 
ground, the lines 
have been opened 
in full working 
order. 

The tramways 
have been laid 
out, constructed, 
and put into 
operation, under 
the personal super- 
vision of Mr. J. 
Clifton Robinson, 
C.E., managing 
director and engi- 
neer to the com- 
pany, and his 
practical staff. 
The Imperial 
Tramways Com- 
pany, it is in- 
teresting to men- 
tion, is directed by 
Mr. George White, 
of Bristol, Mr. 
Hugh C. Godfray, 
Mr. Clifton 
Robinson, and 
Mr. Samuel 
White, secretary, 
and these gentle- 
men, it is hardly 
necessary to say, 
have had experience in this country of electrical methods 
through their connection with the Bristol and Dublin 
pioneer tramway systems. 

The extent and location of the lines are sLown by the 
map. Starting from Norton Green—from a simple termina- 
tion of the rails, and not from the triangular or splayed lines 
used by the old tramway engines and cars—the principal 
line proceeds due south to the bottom of High Street, Stock- 
ton, then, bending round by Bridge Koad, it crosses Victoria 
Bridge, and passing through Thornaby, proceeds north-east 
and east to and through Middlesbrough, then south-eastward 
by Ormesby Road to the termination of the main line at 
the head of that road. This line of 64 miles, is double 
throughout the greater part of its length, while between 
Thornaby and Newport for a distance of over one mile, 
where a single line is laid, the“ passing places" are so 
numerous, that for all practical traffic purposes the tracks 

E 


286 


THE ELEOTRIOAL REVIEW. 


[VoL 43. No. 1,081, Avevor 12, 1896. 


are double throughout. In Middlesbrough, a second through 
line, about 2 miles in extent, connects Clarence Ferry and 
Linthorpe. A short line in Marton Road will connect the 
Ormesby and Clarence Ferry tramways, and in Parliament 
Road another cross line of 5 furlongs is introduced, con- 
necting the two main lines at the south-east of Middles- 
brough. A total track length of 15 miles has been com- 
pleted and brought into operation, and lines authorised and 
proposed will add 20 miles of-additional tramways to the 


tem. 

The method of construction was, so far as the permanent 
my is concerned, the same throughout, and the rail bonding 
and electric connections are necessarily uniform. The tracks 
are laid on a 8 feet 6 inches gauge and paved with whinstone 
and granite setts from Norton to Thornaby, and with scoria 
blocks throughout Middlesbrough. 

The progress of the work was viewed with great in- 
terest by the community from first to last, and when five or 
six gangs of 70 to 100 men each were to ba seen busy at 
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the tracks are further crosg-connected by copper bonds. When 
the rails had been thus laid and adjusted, the whole surface 
extending over the tramway area was floated in cement and, 
on a 1-inch bed of sand, the paviours then proceeded to lay 
in and finish off the paved surface with granite, whinstone, 
or scoria setts, closely grouted with cement, and top-dreased 
with sand. As each section was finished a short interval 
was allowed to permit the concrete and cement to conxoli- 
date, and the roadway was then ready for the resumption 
of ordinary traffic. The interruption was thus 19 
to a minimum on each individual section. The gradients 
generally are easy and fully within the power of electric 
traction, but some of them, as, for example, one in the east 
end of Thornaby, are such as would render horse or steam 
haulage exoeedingly difficult. This gradient (1 in 18) 
oocurs near Mandale Road. 

The central power station (which is shown in the various 
illustrations) is conveniently situated close to Victoris 
Bridge, Bride Road, Stockton-on-Tees, the original site 
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MAIN SWITCHBOARD AT GENERATING STATION. 


various points, the scene wasever an animated one. The first 
process was to remove the old tramway and to clear out 
to the required depth of 14 inches the breadth of roadwa 
to be used. The road bed extends to 18 inches on eac 


side beyond the outside rails. Following in every case the 
excavating squad came the concreters, who laid down a 


solid foundation of 6 inches depth of Portland cement 
concrete, in which six parts selected grey Cleveland slag 
and sand to one part Portland cement were used. The 
concrete, laid to level, was then ready for the platelayers, 
who proceeded to the actnal track laying. The steel rails, 
in 30 to 86 feet lengthe, are 6-inch girders, 924 lbe. to the 
lineal yard. At every 10 feet the rails are tied to gauge by 
steel and the joints are secured by specially designed 
fish plates, the plates being countersunk for six square taper- 
head bolts. e rail-ends are longitudinally bonded with 
double copper bonds, carefully fitted by hydraulic pressure 
in holes clean drilled in each rail, and at intervals of 120 feet 


having been greatly extended so as to secure a frontage to 
the River Tees. A wharf has been erected with a river 
frontage of 200 feet—the full length of the property—at 
which coal and other stores will be landed. 

The wharf has been constructed on substantial lines, with 


heavy pitch-pine piles and decking, the river bank slope 


being pitched with stone. An electric crane on the wharf is 
used for discharging coal from the vessels, the cual being 
first pnt into a hopper, where it is weighed in 3-ton lots. 
After weighing it is automatically hoisted and discharged by 
an elevator into the storage bunkers, from which it is fed by 
gravity into the hoppers of the mechanical stokers, and 80 
into the furnaces. Abont the centre of the wharf a cast-iron 
case sump with cut-off valves has been laid down for the 
efficient supplying of the condensing plant. 

The extensive buildings, designed by Mr. Clifton Robinson, 
provide administration offices as well as accommodation for 
the engines and boilers and principal electric machinery, 
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with space for the installation of additional units of power plates between, concreted to floor level, and finished with 
when these are required. The walls of the engine and artistic marble mosaic liles, with borders in keeping. The 


boiler house are of brick, faced on the outside with red condensing and pumping plant is arranged on the basement 
pressed brick of floor, and all steam 
the best quality, condenser, suction, 
while the internal and other pipes 
face is of white and connections 
glazed brick, also being also carried 
of the best quality. below the floor 
The interior is line a clear space 
divided into panels is thus obtained 
by plinths and — around the en- 
courses in Mese my, gines and genera- 

blue glez:d brick Bak tors. The engine 
In engine i | foundations, of 
room the wall is Kok En which there are 
alo divided into umm three, are built in 
arched panels, over H | solid concrete from 
which a stone the basement floor 
running level, making a 

the full length of thoroughly mas- 


`% 

Idi iem E | sive and substan- 
ANN NS tial job. The 
— engine room 

x measures 110 feet 
x 62 feet, and 
has a clear space 
of 36 feet from 
the floor to the 
tie bars of the 
roof principals. 
The boiler room is 
78 feet x 484 feet, 
T and is of the same 
engine room has a basement below the ground floor, height as the engine room. Here there are provided three 
is supported upon iron girders with boiler Babcock and Wilcox water-tube boilers, each having a heat- 
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ing surface of 3,580 square feet, and being capable of 
evaporating 12,000 Ibs. of water per hour. The steam and 
water drums are 22 inches diameter and 23 feet 7 inches 
long; the cross drum is 24 inches diameter and 90 inches 
long and carries an 8-inch stop valve. Each boiler furnace 
is equipped with a Vicara mechanical stoker worked by an 
electric motor. 
The coal, as 
already described, 
is taken direct 
from barges on the 
River Tees by an 
electric hoist pro- 
vided with an 
automatic grab, 
and is discharged 
into a receiving 
hopper where it i3 
weighed, being 
then taken by a aor a T. 
conveyer, and EU. VOR o NE 


carried to ine ! v. 
storage bunkers we ke aft 
inside the station. 4 F LE 94 Jl A 
These bunkers are RE me IE 

of steel, supported i aie 
on steel columns, - peaa 
and have a total c 
capacity of about 
300 tons. The 
conveyer is capable 
of handling 20 
tons per hour. 


The smoke 


sn 
| 


Stockton and Darlington Company, the roofs being of iron, 
supported on iron columns. Pits are excavated the full 
length of each car track (of which there are seven), thus 
enabling proper examination to be made of every car stand- 
ing within the sheds. One of the pits is provided with a 
hydraulic jack on a travelling carriage, facilitating the ready 
manipulation of 
the heavier parts 
of the equipment, 
and capable of 
lowering a truck 
bodily. All these 
buildings, as well 
as the car pits 
are electrically 
lighted. 

Double track: 
with the necessary 
| points and cross- 
GET ings, have been - 
e i - 2 2 laid — throaghout ' 
„ | the sheds, and the 
We, Stay: ee eo floor is concreted 
22 cae ile P and finished to an 
| | — even surface. 
—— Provision has 


drainage on a 
model plan, with 
manholes, by 
which any part 
may be examined 


oat disturbing t 


stack, which A PORTION OF THE LINE AT NORTON. the flooring. 


is 132 feet in 
height and 7 feet 
diameter at the top, is octagonal in section and is built of 
best pressed brick and lined with fire brick. In the flue 
leading to it is placed a Green’s economiser of 240 tubes. 
The boilers supply steam to three Reynolds-Corliss horizontal 
cross compound condensing engines of 400 H.P. each, made 
by the Edw. P. Allis Company, Milwaukee, U.S.A. The 
high pressure 
cylinder is 16 
inchesin diameter, 
and the low pres- 
sure 32 inches in 
diameter, the 
stroke being 36 
inches. Each en- 
gine runs at 94 
revolutions per 
minute, and is 
directly coupled 
to a 300 kw. 
three-phase gene- 
rator. A surface 
condenser, having 
combined air and 
circulating pumps, 
is provided for 
each engine, and 
a supplementary 
atmospheric ex- 
haust pipe is pro- 
vided, into which 
the exhaust from 
any engine can be 
turned in case of 
failure or repair of 


Adjoining the 


sheds is a building 


in red brick, white faced internally, for the accumulators. This 
Hibs accommodation for a battery of 260 cells, capable of 
ischarging current, by which the engine and boiler rooms, 
sheds, repairing shops and offices will be lighted electrically « 
when the engines are stopped, also providing power to start 
running each morning, and for line inspection purposes. 
We need hardly [ 
Bay that the prin- : 
cipal feature of . 
the system is the - 
adoption of the 
three-phase gene- 
rators, which are 
placed at the 
main generating 
station, and from 
thence transmit 
three-phase  cur- 


port, a distance of 
24 miles from the 
central station. 
As we have al- 
ready said, there . 
are three three- 
phase generators, 
each of 300 kw. 
capacity, having 
92 poles, and run- 
ning at 94 revo- 
lutions per minute, 
giving 2,500 volts 
at a frequency of 


the condensers. View oF BOILERS, SHOWING HOPPERS AND MECHANICAL STOKERS. 25 cycles per 


Water is drawn 
from the River À 
Tees for operating the condensers, and the boiler feed-pumps, 
of which there are two, have steam cylinders 74 inches diameter 
x 6 inches stroke and pump cylinders 4j inches diameter. 
The suction pipe is 14 inches and the discharge 13 inches 
diameter. 

Extensive new car sheds have been erected on part of the 
site formerly occupied as a steam tramway depot by the old 


second. The mag- 

netic frame is of 
cast-iron, with laminated sheet-iron pole-pieces bolted together 
and cast into the yoke. The field coils are wound on sheet- 
iron spools with brass flanges, and are insulated from the 
sheet-iron with paper, and from the flanges by wooden rings 
capable of standing a puncture test of 5,000 volts. The 
armature core is built of sheet-iron laminations 014 inch 
thick, with rectangular slots punched in their periphery to 


been made ſor 


and cleaned with- © 


rent to a sub- 
station at New- . 
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receive the winding. The punchings are fastened to the 


into corresponding slots on the outer circumfer- 
ence of thearmaturespider. Ventilating spaces are arranged 
at intervals between the laminations to allow of a free circu- 


The rotary converters employed are practically new to this 
—— projections on their inner circumference, country. They consist essentially of direct current 
| generators, to the armature winding of which connections 

are made at suitable points to a set of three collector 

rings on the end of the shaft opposite that occupied by the 


lation of air in immediate contact with the core and winding. commutator. The three-phase current is led into these 


The armature 


à 
R 


and keyed to the 
engine shaft. The 
armature winding 
consists of 48 
coil, all mounted 


portions of the 
coils which pro- 
ject beyond the 
core on each side 
are arranged in 
two layers £0 as 
to furnish ample 
space for insula- 
tion. Thisarrange- 
ment also rendera 
it possible to re- 
move one half 
of the coils 
without disturb- 


er of the rest. Any of the others can be removed by 


THE TRAMWAY IN MARKET PLACE, STOCKTON. 


ing out the two adjacent coils. The coils are held in the good performance of the commutator. 


slots by means of wooden wedges driven into recesses at the 
top of the slots. The weight of the armature is about 
1 E and the total weight of the machine about 


The fielda are 

excited from the 
RM bus bars. 
o supply light 

when the ARES a 
ey 18 stopped, 
and to start the 
dynamos in the 
morning, the bat- 
tery of accumu- 
lators has, as 
already stated, 
been provided. 
These are by the 
Todor Company, 
and consist of 260 
cll, with a dis- 
rate of 

18 to 70 amperes ; 
the capacity, at 
ower dis- 


accumulators, a 

is con- 
dicted in series 
with the 500-volt 
bu bas. This 
— consists of 

converter 


down transformers of special design. Each transformer has the 
primary and secondary se 


ble re-actance, 


of Voltage on the rotary converter to provide for the alteration 


supported on cylindrical extensions of 


VIEW OF ECONOMISERS. 


collector rings, 
and the machine 
i3 run d 1 
rent 8 for 25 
cycles. The same 
winding thus 
serves both for 
the alternating 
current led into 
the machine and 
for the direct cur- 
rent taken out. 
The magnetic 
frames of these 
machines are of 
cast-steel of the 
ring type in two 
pitts "jolted to- 
gether with the 
joints accurately 
faced to minimise 
the magnetic re- 
lactance of the 
joiats. Tne poles 
are of steol lami- 
nations bolted to 
the yoke. They 
have projecting 
pole-pieces to in- 
crease Cross sec- 
tion at pole 


face, so as to obtain proper magnetic density to ensure 
The armature wind- 
ing consists of copper baras shaped on a former, and insu- 
lated with oiled cotton fabric before being placed in the slots. 
The parts of the winding projecting beyond the core are 


e end rings and 
fastened down on 
them with brass 
binding wire. The 
two bars forming 
two sides of the 
coil are connected 
together with cop- 
per clips. On the 
outer side these 
clips are extended 
downward from 
the connections to 
the commutator, 
and into slots in 
the commutator 
segment. The 
collector rings are 
connected to the 
winding by solid 
bars securely 
fastened. The 
field winding is 
arranged for even 
compounding to 
give constant vol- 
tage at the termi- 
nale. The weight 
of the armature 
is about 4,400 lbs., 
and of the 
complete machine 


17,500 lbs. 
This three-phase system of distribution is specially 
ted, so as to give the effect of a designed to give the maximum of power at any point of the 
is arrangement giving a large range system on the most economical basis. 
tinuous current direct from the rotary converters in the main 


A 500-volt con- 


in the charging volts required by the cells. The switchboards station feeds the vis Arra for two miles on either side of 


àre shown in the illustrations. 


the station, while the 


iddlesbrough and Linthorpe sections 
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of the lines are fed by a current transmitted at 2,500 volta 
from the main station to the snb-station at Newport, and 
there transformed down £o that power is delivered from this 
sub-centre direct into the line at 500 volts. 

The considerations leading to the adoption of this method 
of distribution have reference not only to the position of the 
main generating station and the properties otherwise avail- 
able as car sheds, machine shops, &c., but to the length of 
the line, and the regulations of the Board of Trade as to 
the earth return. For reasons readily understood, the com- 
pany was impressed with the importance of river frontage, 
and as this adjoined the property already acquired fron the 
old company, the site secured was rendered suitable in every 
way for the maiu electric power station, while the Newport 
property was found to be situated most favourably for the 
purposes of a sub-station. 

he generating station switchboard consists of 14 polished 


panels, three rotary converter panels, one line feeder pan, 
one Board of Trade panel. In general arrangement and 


‘construction this switchboard is similar to that in the main 


generating station. 

The transformers are of the air blast type, a blower forcing 
a current of air through the core and winding for the purpose 
of carrying off the heat. Frequent open spaces in the iron 
lamination of the core and between the coils of the winding 
form ducts, through which a constant supply of air is forced, 
£o as to thoroughly cool all parts of the apparatus. The air 
blast is obtained from a blower, operated by a direct current 
motor of 13 H.P., taking onrrent from the 500-volt bus bars, 

The feeder cable which transmits the three-phase current 
at 2,500 volts from the central power house to the sub- 
station consists of two centre core cables, in each of which 
are three conductors of copper suitably insulated, each con- 
ductor having an area of 50 square millimetres or 0775 


DIAGRAM OF GENERATING STATION SWITCHBOARD. 


marble panels having a total overall length of 29 feet 
4 inches, and a height of 10 feet 8inches. The various panels 
are :—One boosting rotary converter panel, one battery panel, 


three transformer panels, three generator panels, two high 
tension feeder panels, two rotary converter panels, one line 


feeder panel, one Board of Trade panel. 

A special feature of the switchboard are the high tension 
switches. These switches are double break ; all contacts are 
mounted on ebonite pillars and placed on opposite sides of 
an insulating plate, so that no arcing can take place between 
the positive and negative terminals. The switches are placed 
high up out of reach, above the top of the panels, and are 
operated by the handles shown in the illustration. 

The sub-station switchboard consists of 13 polished 
marble panels, haviog an overall length of 28 feet 4 inches, 
and a height of 10 feet 3 inches. The various panels are as 
follows :—Six transformer panels, two high tension feeder 


square inches. With this small section it is possible to 
transmit 800 kw., with a loss of less than 5 per cent. At 
the sub-station this current is reduced by “step-down” 
transformers of 80 kw. capacity to 820 volta; and this 
current is then passed into the alternating current side of a 
rotary converter, from which a direct current of 500 volts is 
drawn to feed the portion of line supplied from the sub- 
station. 

A novel feature of the main station equipment is a com- 
bination of static and rotary transformers for charging the 
batteries. 

The charging current is passed through the rotary, and 
the volta raised from the line voltage (500 volts) to a maxi- 
mum of 650 volts for charging. There being no direct 
current primary generators in the station, it became 4 
problem how to charge the batteries for supplying the ex- 
citation to the H.T. three-phase generators. 
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This was solved in the following manner:—A rotary 


con- 


verter was designed to supply the difference between the line 
voltage and the variable voltage required for charging; com- 


bined with this was 
aatatic transformer, 


$80 to 80 volts on 
a non-conductive 
lad; the trans- 
former was designed 
with a large amount 
of leakage between 
the primary and 
secondary, the 


current by variation 
of the field current 
of the booster, 
the transformer 
ratio is varied, 
and consequently 
the voltage on 


VIEW or ROTARY CONVERTER, ENGINE AND THREE-PHAsE GENERATOR. 


the collector rings. In this way it is possible to vary the 
voltage on the continuous side of the rotary from 40 volts to 


DIAGRAM OF MIDDLESBROUGH SuB-STATION SWITCHBOARD. 


er: « a= 


„ CETE2LT 


27 


‘facts 
ae 


150 volta, The charging current is 60 amperes. The 
i re of the rotary is designed to carry 60 amperes con- 


J 


THE OUTSIDE WORK. 
In Corporation Road, Newport Road, and Albert Road, in 


Middlesbrough, and Bridge Road and High Street, Stockton, 


centre poles are 
used, all the 
remainder of the 
route being fitted 
on the side pole and 
bracket system. 
The poles are of 
ornamental design, 
20 feet in height 
above the tracks, and 
are made of steel 
tubes in three 
lengths, which over- 
lap, and are jointed 
and secured n 
by a special process 
while bot. ý The 
pole is sank 6 feet 
in the ground, being 
emb:dded in Port- 
land cement con- 
crete, and an orna- 
mental cast-iron 
base is provided, which rests on the kerb on the side walk. 
The poles are placed at an average distance of.120 feet apart. 

The bracket arms which 
support the trolley wires are 
composed of steel tubes, sup- 
ported at the inner end by an 
ornamental ecroll in wrought- 
iron, giving to the pole a 
most artistic finish. Two wires 
running from end to end of 
the lines convey current to the 
car motora by means of trolley 
poles fitted upon each car. 
These wires are 000 of hard 
drawn copper, 364 inch in 
diameter, and are divided by 
sectional insulation. There 
are overhead points and cross- 
ings at the ends of the lines 
and at the branches leading 
into the main and sub-stations, 
and on the lines as well as in 
the sub-stations the cars are 
moved and handled entirely by 
the trolley. | 

The section pillars are of 
cast-iron, and are placed at each 
half mile section on the road. 
They are about 4 feet in 
height, and are placed on the 
kerb linee, so that they are 
accessible from either side. 
They contain switches for con- 
necting up or disjointing the 
sections of trolley wire, so that 
by their aid it is possible to 
cut ont a section of trolley 
line or feeder as may be 
desired, without interfering 
with other parts of the 
line. 

The bond adopted is that 
known as the ‘Columbia 
0000 rail bond,” which pre- 
sents itself as the most 
efficient in respect to contact 
and solidity when fixed. This 
bond is of solid copper with 
bent terminals. The ter- 
minal is inserted in a 
hole clean drilled on the 
inside of rail, and a copper 
tbimble is put in from the outside, the two are then 
steadily expanded with a screw cramp by hydraulic pressure, 
thus obviating the see-saw motion in the fixing of other 
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patterns of bonds which so often results in a bad or 
insufficient contact. 

The whole of the electrica! plant and equipment here 
described has been supplied under contract by the British 
Thomson-Houston Company, Limited, and the installation 
has been specially supervised by their consulting ergineer, 
Mr. Horace F. Parshall, M.Inst.C.E. 

New cars have been specially designed for this service and 
are each capable of seating 60 passengers. "They are mounted 
on four-wheeled bogie trucks of the Maximum traction type, 
and each truck carries one G. E. 800 motor, the motors being 
connected up to series parallel controllcrs, type K-2, one on 
each end of the car. f 

The signal lamps, head lamps, and saloon lights are electric, 
10 lamps being employed on each car ; the internal lighting 
thus forms a great contrast to that of the old horse or steam 
cars. 


has condescended to give details of his scheme and even 
estimates of its cost. In the World, N.Y, of July 10th, 
this scheme is described with a flaring illustration of the 
globe wound with a dozen turns of a cable, through which a 
current is being sent by a dynamo bigger than the great 
pyramid. The scheme of this “ celebrated electrical engineer" 
is to turn the magnetic axis of the earth by means of 
these ampere-turns into the plane of the equator. This he 
might possibly effect, but owing to some curious twist in his 
mental constitution he imagines that the axis of rotation 
would follow the magnetic axis. Spain is thus conveniently 
transferred to the arctic regions, and the obstinate resistance 
of the Spaniard overcome in “the twinkling of an eye” by 
freezing him out. The only reason given for expecting this 
extraordinary result is that the iron in the sun would by its 
magnetism 80 act on the new magnetic poles of the earth as 
to change the axis of rotation. What conceivable process of 


GENERAL VIEW or THREE-PHASE GENERATORS. 


It is only right that we should extend our congratulations 
to the Imperial Tramways Company, and to Mr. Clifton 
Robinson in particular, on the splendid system which they 
have completed. We made a close inspection of the whole 
of the plant, both inside and outside, and we were struck 
with the completeness of detail that characterised the whole 
of the work. No inspection has given us greater pleasure 
than that of the Middlesbrough and Stockton Tramways; 
it can fairly claim to be the model tramway of the country, 
and it should have great influence in determining the 
method of electric traction in other towns. 


Miraculous Electricity.—It has been commonly reported 
that Edison had a plan for destroying his country’s enemies 
by electricity by merely pressing a button, but we have 
never seen any ones tone of his plan. A fellow countryman 
of Edison, however, has elaborated a plan which will do all 
that Edison professed to do, and a great deal more, and he 


reasoning would lead to this conclusion we cannot imagine. 
The “celebrated electrical engineer” appears to have put the 
cart before the horse. Change the axis of rotation and very 
probably the magnetic axis will follow it; for in the opinions of 
leading scier tists the magnetism of the earth is caused by its 
rotation. The true theory of the origin of the earth’s mag- 
netism cannot be said to be established, but we have no hesitation 
in saying that the theory of the sensational writer in the 
World is tke least likely of any we have heard. Scienti- 
fic romances should have enough verisimilitude to save them 
from being ridiculous. Jules Verne’s success was in great 
part due to the fact that he kept this maxim in view, the 
“ c:lebrated electrical engineer" of the World has failed, even 
as a romancer, by neglecting it. But no doubt many of the 
readers of the World will look upon the article as a serious 
scientific prediction, and our contemporary becomes resp0D- 
sible for disseminating falsely so-called science. The result 
that would follow the realisation of this immensely costly 
and impracticable scheme would more probably be an epi- 
demic of bad language among mariners than the freezing 
ont of Spain. 
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ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


(Continued from page 234.) 


Belfast.—The Belfast Tramways Company and the Cor- 
poration have been trying to come to terms over the question of 
electric traction. All agree that there are advantages to be reaped 
by the use of electricity, but it will be understood that the company 
cannot convert their system unless they get a reasonable extension of 
the lease to make it worth their while. Fourt en years was suggested 
bat the Corporation made a dead stand against it and the matter 
dropped fora considerable time. Last week the Sub-Electric and 
law Committee submitted a report to the Corporation on the 
subject, and there was a lengthy discussion. The introduction of 
electric traction, including some proposed extensions, is estimated at 
£535,000. The committee submitted the following heads of a pro- 
posed arrangement to a deputation from the company for considera- 
tion by the Board: — 1. The valuation of the company's lines, &c., as 
for 1907, to be now ascertained, so that the amount to be then paid 
by the Corporation therefor shall be fixed. 2. The lines, &»., to ba 
kept in the like good repair by the company in the meantime as 
they are at present. 3. The company to assign to the Council their 
right of purchase of the subsidiary lines. 4. The company to work 
the lines electrically until the termination of the present term. 5. 
The Council to provide funds to make such extension as may be 
motually agreed on, and to electrically equip the lines. 6. The 
company to pay — per cent. per annum on the funds expended by 
the Council, and — per cent. for depreciation. 7. The company to 
take 5 from the Council at a price to be fixed yearly 
by an elec engineer to be agreed on. 8. The company to be 
mdemnified against loses from failure of the Corporation to supply 
power. 9. The company to assist the Corporation in procuring an 
Act of Parliament to out the arrangement. 10. The fares to 
be arranged either on the basis of id. for approximately one mile 
stages, or 1d.all the way in one car. If sucha basis meet the 
approval of the Council and the company, the details to be arranged 
tübsequentl y." 


Cheltenham.—At last week's Council meeting Alderman 
Norman, in introducing the minutes of the Electric Tramways Com- 
mittee said it was most important that the two railway stations 
should be connected by the proposed electric tramways. The only 
possible mode of getting to the top of Cleeva Hill was by the over- 
head wire system, no other system could bs practically adopted. 
There were four applications from persons or companies willing to 
undertake the tramway line, the Committee had decided to prefer 
the application of Mr. Nevins, and they had done so because Mr. 
Nevins had acted very honourably towards the Council on the 
previous occasion when the subject, was considered. Mr. Nevins was 
acquainted with the requirements of the town, and he knew the 
roate, which other applicants did not know so well, and they had 
already, on & 5 occasion, arrived at an understanding with 
him as to certain details in connection with the laying dowa of the 
line. The committee consider that the pitching or paving along the 
route should b: either of Australian or other hard wood blocks or of 
the MacDougall bricks. Although the initial cost of wood blocks 
was greater than macadam, the expense of subsequent maintenance 
was very mach less, but the matter of paving would be left for the 
Council to determine. The committee thought that owing to the 
amount of traffio bstween the Midland aud Great Western sta'ions 
it was suficient to justify two lines, and he (the speaker) hoped that 
the Council would pass both routes. There was every reason to 
believe that property along the routes would greatly increase in 
vals when the line commenced.—Oouncillor Mills seconded the 
adoption of the minutes.— Councillor Major-General Macdonald 
moved the following amendment: “That the Queen’s Road and 
Lansdown Road route be dropped.”— Alderman Drew seconded 
the amendment. After discussion Oouncillor-General Macdonald's 
amendment was carried and the minutes confirmed. 

In a letter to the Town Olerk Mr. Nevins stated that, if possible, 
he would undertake the construction of the tramways in the wiater, 
to M to have them ready for running by next summer. 


Celombo,— The electric tramways are progressing. The 
Vevlon Observer says that there is not much more to be done to 
complete the permanent way, and the central pone: station is now 
constructing at the Pettab, the men being at work day and night. The 
machinery and apparatus were in Ceylon last month awaiting erection. 
The cars may start running before the end of the year. 


Dablin.—In an article on the progress which is being 
made with the construction of electric tramway extensions in Dublin, 
the Daily Nation says that:—' The work in connection with the 
equipment of the city with a fall and complete electric tram system, 
ls advancing every day. The Haddington road extension to Nelson's 
Pillar is completed. It will be some time, however, before the cars 
will be able to perform the entire jcuraey to the Pillar, as owing to 
the fact that the Drainage Works are in progress on the O'Connell 
Bridge, the trams from Haddington Road cannot cross at this point. 
The North Quay line is practically completed, and will, in due course 
have its electric aystem service running, with the highly satisfactory 
result that a continuous connection between Parkgate Street and the 
Pillar will be established. The line connecting Rathmines and 

constructed for the purpose of bringing the inhabitants 

of the former township within easy reach of the sea, has b2en com- 
pleted, and it is expected that within the next few days horse cars 
bbe running — sare irate O3 the a Circular Road the 
converting the an electric equi connection 
between the Phoenix Park and the Pillar is 9 rapidly, 


while on the Harold's Cross and Palmerston Park lines & similar 
work has been taken in hand, and the necessary operations are 
already being pushed forward energetically in George's and Aungier 
Streets. Taking it all round, the work is in a very advanced state. 
Of course, a great deal still remains to be done before every line 
which has been undertaken will have its tram service complete and 
in full working order, a very great deal depending in this regard 
upon the erection of the Ringsend Power Station, which has yet to 
be constructed. The promoters, however, are not without hope that 
the commencement of the next year will see Dablin in possession of 
a tram service far superior to that of any city in the United Kingdom, 
and quite as effective as any similar seryice of which any city in 
America can boast.” 


Farnborough.—Messrs. Wm. Webb & Co. have intimated 
to the Lambeth Vestry that the application to the Light Railway 
Commissioners for an order to authorise a light electris railway from 
Herne Hill to Farnborough will not be proceeded with. 


Glaszow.—L3-t week the Corporation approved of the pro- 
posals of the Tramways Sub-committee for the constructing of various 
sections of new tramways making altogether 11:13 miles of extensions. 
The recommendation was made “in anticipation cf horse traction 
being superseded.” A Bill for the new lines will be promoted in the 
next Parliamentary session, and as in the meantime the Springburn 
trolley line will be opened, we may, we suppose, take it for granted 
that the above new lines will be equipped on the same method. 


Greenock.— The Electricity Committee has decided to 
approach the Greenock and Port Glasgow Tramways Company with 
the view of ascertainiag whether, in the event of municipal electrical 
works being put down, they would employ electricity for the working 
of their tramways. 


Haddersfield.—The members of the Huddersfield Cor- 


poration have been provided with a report relative to the application 
cf electric traction on the Lindley and Oatlane sectione, and Mr. 
J. Pogson, the tramways manager, deals exhaustively with the 
question and gives many facts and figures. The approximate cost of 
equipping the section for electric traction is as follows:—'' Equip- 
ment of line, including overhead construction poles, bonding, and 
feeder pillars, £10,750; engines aud dynamos, £4,300; eight motor 
cars, £5,200; battery, £750; feeders, £5,000; engine foundations, 
battery house, car house, spare parts, and sundries, say, £2,000; 
total, £28,000; say, £4,200 per mile The financial and other charges 
for the items, viz., £4,300 for engines and dynamos, and £5,000 for 
feeders, should be included in the charge of 14d. per unit for the 
current." The total income required to balance estimated expenditure 
is £9,902, and the actual income for last year for the present system 
and milcage was £8,236. These amounts leave £1,666 to be earned 
by the extension of the tramways to Outlane, and the increase of 12 
per cent. on the mileage on the existing system. 


Hull.—The laying of the electric tram lines is in full 
swing. 

Johannesburg.—A movement is again on foot to get a 
concession from Government to inaugurate a system of electric trams 
for Johannesburg. The Standard and Diggers News says that 


endeavours are bsing made to enlist the sympathy of the Raad 
members. 


Johnstone.—At Johnstone Town Council on Monday 
Provost Thomson and all the membera expressed their complete 
satisfaction with the working of the electric tramways in Rouen and 
Havre, whera they had been on a visit of inspection. It was unani- 
mously agreed to invite the British Electric Traction Company to 
take steps to have the system extended to Johnstone. Mr. Wm. Raid 
said the matter would come before the Board of Trade next month 
for their consideration and approval. A resolution was adopted 
thanking the Electric Traction Company for their generosity and 
courtesy in sending a deputation to the Continent to judge on the 
important question of electric tramways. 


Leeds.—At a recent City Council meeting it was stated 
with regard to the tramways that the gross receipts for June were 
£4,273 in excess of the receipts for the corresponding month of the 
previous year, an increase equal to 72 per cent., but that the profits 
for the past financial year only amounted to £343. 


Limerick.—Mr. Warden-Stevens appeared before the 
Corporation the other day to ask for the position of consulting 
engineer in connection with the electric tramway which has been 
suggested for the city. At present he is engaged in the electric 
lighting of Fermoy, and he would proceed from that place to Queens- 
town for a similar purpose. He pointed out the necessity for 
having expert advice before any syatem of electric tramways was 
decided upon, as one syatem of electric tramways was not suitable to 
every place, the local conditions and circumstances being absolutely 
essential points for consideration. The plans of the different com- 

anies would have to be examined carefully, and & report prepared 
y an expert should go before the Corporation. Mr. Warden-Stevens 
was to appear before the Council yesterday. 


Liverpool.—It appears that Sir Arthur Forwood has 
rejoined the Tramways Committee as deputy-chairman. The policy 
of the Committee was assailed by several members of the City 
Council last week, and in the course of a reply the chairman (Mr. 
Oalton) said that: He accepted the chairmanship of the committee 
having a definite line of policy, and the city might reasonably look 
forward to the completion of the experimental route to the Dingle 
by September, and the establishment of mechanical traction all over 
the city within a space of two or three years.” 
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Metropolitan District and Electric Traction.— Mr. 
J. B. Forbes, chairman of the Metropolitan District Railway, made 
the following statement to the shareholders on Friday last, re elec- 
tric traction: You know we have also received sanction in a Bill 
to supply electricity to our railway, and we are now in accord with 
the litan on that subject. We have authorised two per- 
fectly ig raa people, Sir J. Wolfe-Barry, and Mr. W. H. Preece, 
cian of the Post Office, and at present president of the 
A of Engineers, to study this matter specifically and experi- 
m ly. Of course, one knows something about the ordinary elcc- 
trical railway made with ress reference to electrical traction— 
tunnels of a moderate breadth and height, &c., such as those that are 
being constructed under Oxford Btreet. Our railway is a totally 
different problem. There we have our way made part in tunnel, 
part in the open, part on girders, on arches, &c., involving very 
difficult questions of structure, and with a certainty, that, for a time 
at least, we shall: bs under the obligation to admit on our railway 
under running e power enjoyed by the companies, the trains of some 
. others which probably propellog by locomotives. Therefore, 
the problem is not so easily settled as is tbat of the question of the 
underground railway in the centre of London, or in the south of 
London. The Italians say that mon who go slowly, go surely. We 
cannot afford to be in a hurry over a matter of this sort. Then there 
is another scheme—a very ambitious one—and that is the duplicate 
railway under the District between Earl's Court and the Mansion 
House. Well, that is a very big job. I think I told you at one of 
these discussions we have had upon these points for the last two or 
three years that that involves very serious financial liabilities, and 
liabilities of a character which it may possibly be wise to meet a 
little later on. We have got & term of years to think it over, and 
when we have felt our way a deal more than at present on the 
question of electricity as applied to an existing railway, we can turn 
our minds to the question, when, probably, it may ba more 
easy m £1,600,000 or £1,600,000 for such an object, than it is at 
present." 


Middlesbrough.—Messra. George and Samuel White acted 
as hosts to a large party of members of the Bristol Stock Exchange, 
who paid a visit last Friday to the Middlesbrough, Stockton, and 
Thornaby electric tramway system which has just been opened. Mr. 
Clifton Robinson met the party at Saltburn, where lunch was served 
at the Zetland Hotel. On Saturday the party went over to Middles- 
brough, and & special car covered with floral decorations conveyed 
them over the system. Luncheon was served at the power station, 
and there was much happy speech-making. 


Oldham.—The Surveyor's Committee en resolved : 
—" That the Council be recommended to authorise and direct this 
committee to take all the necessary proces nue to promote in the 
next session of Parliament a Bill for purpose of authorising and 
enabling the Corporation, subject to existing leases, to work any 
tramways for the time being belonging to them either by electric, 

i or other power, and to place and run carriages thereon, and 
to take tolis, rates, and charges in respect of the use of such carriages, 
or to lease the said tramways if the Council should determine to do 
so; to construct and lay down additional tramways within the 
municipal borough, and in case any of the townships within the 
Parliamentary borough should desire the Council so to do to enable 
the Corporation to enter into agreements with the authorities thereof 
to lease, work, and use any tramways for the time being situste or to 
be constructed in all or any of the townships, or to supply electric or 
other power to enable such authorities to work and use their re- 
spective tramways." The Town Clerk was instructed to write the 
authorities within the Parliamentary borough to obtain their views 
on the matters mentioned in the resolution referring to their 
respective districte. 

Ata 55 committee on Wednesday, last week, Alderman 
Eckersley, o said he hoped the members would look care- 
fally into the matter before the next meeting. A number of the 
we asked that she ecl ea supplied ipa copy of Prof. 

ennedy's report on su and the borough surveyor mised 
that such should be done. dni 

When the matter came before the Oouncil last week, Alderman 
Eckersley, referring to the minutes of the Burveyor's Committee, said 
that: “They proposed various extensions in connection with the 
scheme, which they intended to carry out with the consent of the 
Council They should begin with 350 yards of tramway in Middleton 
Road from the borough boundary to Featherstall Road, and then go 
forward ap Middleton Road to St. Domingo Street; and then the 

roposed H as down rails the full length of Hollins Road, Pa: 

Road, and g Street, to Glodwick, and along Glodwick Road to 
Oross Street. It had also been mentioned to put in lines the whole 
length of Lees Road, Shaw Road, and Ripponden Road to a certain 
point. It had also been incidentally mentioned that it would be an 
advantage to make the route up Henshaw Street, Market Street, and 
Chadderton Road to the borough boundary. The committee had 
received communications from the out-districte— Royton, Crompton, 
and Lees—and they seemed to be in favour cf joining with Oldham 
in tbe proposed scheme. The committee were unanimous in the 
view they put forward as to promoting a Bill in the next session of 
Parliament. The Committee will make the requisite inquiries as to 
cost, and will report. 


Redcar.—At a recent Council meeting a letter was rad 
from the manager of the Middlesbrough Electric Tramway Company 
relating to the application of the Council to run to Redcar, saying 
that the matter would be submitted to the directors for their 
consideration. 


South Staffordshire.—On Monday, at a meeting of the 
Wednesbury Town Council, the Mayor (Alderman Oldbury), proposed 
a resolution to the effect that it is desirable that all the local authorities 
within the district of the South Staffordshire Tramway Company 
should take steps with a view to purchasing the tramway lines within 
their respective districts, and also to oppose the proposed ae 
to Parliament of the British Electric Traction Company, Limited, 

for a Bill to confirm a lease of the tramways to that company. The 
Mayor also stated that he was in favour of overhead electric trac- 
tion, which he considered far superior to steam.—The motion was 
seconded by Councillor Lawrence.—Alderman Williams opposed the 
resolution, declaring that it seemed to be nothing less than a crase, 
One followed another, he said, like a fiock of sheep, withont 
consideration of the question. They could do nothing for four 
years, and how were they to bind their successors to a poa 
per tbat day? The only object that he could see was that 
would obtain absolute control over the roads; but the roads throu 
which the tramway passed were the best in the borough, and there 
was a saving of £200 or £300 owing to the repairs done by the com- 

y. illor Lawrence said that tbo remarks of Alderman 

Williams were insulting to the representatives of Wednesbury, Wal. 
sall, and the otber local authorities which had met and discussed the 
question.—The motion was subsequently supported by Alderman 
Wilson Lloyd, Councillor J. Griffiths, and by the Mayor. It was 
agreed to by a large majority, only Alderman Williams, in fact, 
opposing.—A similar resolution to the above was passed at a meeting 
of the Waleall Town Council on Monday without opposition. 


Southampton.—The umpire in the Southampton Tran- 
ways Arbitration, appointed to determine the sum to be paid by the 
Corporation for the acquisition of the un ing, has rted as 
follows:—" I award and determine that in case the Court shall be of 
opinion that the arbitrators and umpire appointed as aforesaid should 
treat the undertaking of the company as defined by the Act of 1897 as 
an undertaking which the Tramways Oompany only enjoyed subject to 
the contingency of being compelled to part therewith under the 
terms of Section 43 of the Tramways Act, 1870, the price to be paid 
under the Act of 1897 as aforesaid, is the sum of fifty-one thousand 
five hundred and five pounds (£51,505). I award and determine 
that if the Court shall be of opinion that the said arbitrators and 
umpire should treat the undertaking of the company as defined as 
aforesaid as an undertaking which the Tramways Company enjoyed 
free from all obligation to part therewith other than the obligation 
created by the Act of 1897 itself, the price to be paid under the Act 
of 1897, as aforesaid, is the sum of one hundred and nine thousand 
nine hundred and sixty-three pounds (£109,963).” When the 
case was before the umpire and arbitrators the company’s claim, 
as stated by Mr. Glenn, the secretary, upon the basis of profits at 
224 year's purchase, was £120,532, and the valuation made by the 
Corporation upon the basis of structural value was £37,963. Taking 
the latter valuation the umpire’s figures exceed those of the ora- 
tion by, in round figures, £11,500, whilst on the alternative basis he 
decides that the company asked £10,500 too much. Unless the 
parties can come to terms the opinion of a Court of Law will have 
to be taken as to which of tho valuations is legally correct. 


St. Helens.—The Electric Lighting and Traction Com- 
mittee have adopted a new time table for the tramways on the in- 
auguration of electrical traction, which is now being introduced. 
The Prescot section will consist practically of a half-hourly service 
throughout the day with a 15 minutes’ service to St. Ann's. There 
will be a 15 minutes’ service on the Denton's Green and Peasley Oroes 
sections, and a 20 minutes' service to and from Haydock. 


Walton-on-the-Naze.—The pier electric tramway has 
been constructed and opened. Messrs. Lowdon Bros., of Dandee, 
carried out the work, under the supervision of Mr. Geo. Balfour, 
ALE.E. The plant comprises a locomotive type boiler, a 50-H.P. 
compound vertical engine directly coupled to a dynamo for supply- 
ing current for three cars. The third rail system is employed, and 
Peckham trucks are used. The pier is lighted by means of 100 C.P. 
lamps. The length of the railway is just under half a mile. The 
contractors handed over the undertaking to the Pier Company last 


w 

The Waterloo and City Railway.—This new electric 
un was opened for public traffic on Monday last and seems 
to have been well patronised. Each train with its four coaches will 
accommodate 240 passengers. The journey occupies about five 
minutes, and the trains run at short intervals throughout the day. 
There i$ only one class. The fares and season ticket rates have been 
fixed as follows:—Fares (to be paid at the turnstiles), single, 2d.; 
return, 3d. Season tickete——Twelve months, £3 103.; six months, 
£1 16s.; three months, 19s. London and South Western season 
tickets can be made available on the Waterloo and City Railway by 
the psyment of the additional charges mentioned. Iu the first 
instance, at least, there is not to be any Sunday service. 


Wigan.—The Royal assent has just been given to the 
Wigan Corporation Act, 1898, by which power is obtained to work 
the tramways in the district by mechanical power. The Wigan 
tramways were first worked by horses, but now the cara are drawn 
by steam engines. Should a change to electric traction be desired, 
the Corporation have power to construct and maintain a station for 
generating electric energy on a portion of their gas estate. In the 
event of any of the tramways being worked by electricity, there are 
pore provisions in favour of the District Councils of Ince, 
Pemberton, and Hindley, through whose areas the present lines run. 
At last week's meeting of the Wigan County Borough Council, the 
hope was expressed that the Wigan and District Tramways Company 
would ask the Corporation to put down electrical traction to substi- 
tute the present steam power. 


tx. 
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TELEGRAPH AND TELEPHONE NOTES. 


Building a Pacific Cable,—The New York Electrical 
Engineer discusses the desirability of having an American Pacific 
cable, editorially, in the following terms :—'' This country can never 
bea E power, but it is rapidly becoming a great Oriental 

„and it is high time we built the Pacific cable about which there 
E i so much talk. Even if Spain should not wholly surrender 
her Pacific colonies now in making peace, she will have to let go 
sooner or later, and then we shall have to step in once again. The 
Basdwich Islands are ours by sheer weight and drift of events, and 
it is im ive for our future trade to p “ open doors in the Far 
Est, wherever possible, so that the hand of fate compels us also to 


and markets by the roundabout way of Europe; and this 

cable landing on our Californian shore and running 
thence to Hawaii, Japan, the Philippines, China and Australia 
most be built forthwith. That is a large contract, but that 


note, therefore, that the Hixecutive Council of the Hawaiian Govern- 
ment has granted to the Pacific Cable Company the right to land & 
cable there which will connect with the U. S.A., Ohina, and Japan. 
All told, the company pro to lay 12,345 miles of cable, and the 
Honolulu section is to d within a year from the time that Con- 
gres grants the proper authority, which, we imagine, will now be 
easily obtained, with the addition of a reasonable subsidy to be off- 
set by the free transmission of mental messages. The Pacific 
Cable Company, with a capital of $10,000,000, and with such men as 
J. P. Morgan, J. K. Tod, J. A. Scrymser (of the Central and South 
American cables), 1 a pre Baylis, 1 2500 p^n quis 
t to carry ou s and purposes style, an 
find an excellent return for its investment." 

I$ is stated in an American newspaper that on July 20th the 
Executive Council of the Hawaiian Government signed a contract 
with the Pacific Oable Oompany to lay a cable between the United 
States, Hawaii and Japan, China and the Fhilippines, the contract 
being for a period 20 years. The Pacific Osble Company is 
capitalised for $100,000,000 (sic). James A. Scrymser is president 
and Edmund L. Baylis is vice-president. The other directors are 
R. Irwin, J. Pierpont Morgan, and J. Kennedy Tod. 
has been operating quietly, with the co-operation of 

Government and Hawaii, pending the annexation ped 
It is added that the work of laying the cable is to be completed 
within six months, and that most of the surveys have already been 
taken. The price to be paid is said to be $10,000,000. 


New French Cable in the Soudan,—The Pall Mall 
Gaxtte Paris correspondent says that information was received on 
Monday at the Ministry of Colonies to the effect that the new tele- 
graphic line destined to connect the Soudan and Senegal with the 
French colony of Dahomey will shortly reach Fada N’Gourma on the 
Soudanese side, and go beyond Djiougou to the north of Carnotville 
on the Dahomey side. The junction of these two lines will be 
accomplished by the end of the year, and after next year regular 
communications will be established between Senegal, the Soudan, and 
Dahomey, thus freeing French West Africa from the necessity of 
utilising the English submarine cables on the African West Ooast. 


The Pacific Cable.—In the House of Commons last 
week, Mr. Lowles asked the Secretary for the Oolonies whether, 
seeing the Government of the Dominion of Canada had ex- 
pressed its willingness to contribute or guarantee one-third of the 
cost of an all-British cable vid the Pacific to the Australasian 
colonies, and that the Governments of the latter had also publicly 
notified their readiness to contribute or guarantee a similar pro- 
portion, Her Majesty’s Government would agree to contribute or 
guarantee the third. Mr. Chamberlain said, in answer 
to the first question of the hon. member, that no official com- 
munication had been received from the Government of Oanada or 
from the Governments of the Australasian Colonies of their willing- 
ness to contribute or guarantee two-thirds of the cost of an all- 
British Pacific cable. Should such communications be forwarded 
e vot receive due consideration from Her Majesty's Govern- 


» 


E? 
B 
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8t. James Vestry, Westminster, and the Telephone 
Company.—A long discussion took place at the last meeting of the 
Vestry consequent upon the presentation of a report by the Works 
Oommittee on a letter received from the National Telephone Com- 
pany. The company stated that serious inconvenience had been 
caused to a number of their subscribers through an interruption in 
the service owing to the fire which occurred in Heddon Street; that 
they were experiencing considerable difficulty in replacing the wires 
overhead; and submitted & scheme for placing the wires under- 
ground, by which it is proposed to lay mains and run wires to 
distributing stations in a number of streets in accordance with a 


plan submitted. In this connection the Works Committee mentioned 
that they had ascertained that the company were prepared to enter 
into an agreement to pay 5s. per annum for every separate exchange 
subecriber's line whose premises are situated within the parish, and 
that they had been 5 the metropolitan superintendent and 
district manager, who attended the committee, that there are about 
369 subscribers in the parish. The committee recommend that 
subject to the company submitting an amended plan and application, 
omitting the condition relating to further extensions, and to 
pay the sum of 7s. 6d. in lieu of 5s. for each separate exchange 
subscriber's line, the application should be granted. The Vestry 
Olerk stated during the discussion that the company had written 
stating their inability to pay 7s. 6d. for each line. Eventually, on 
the motion of Mr. Cheney, an amendment was adopted by 13 to 7 
votes deciding to invite the local authorities adjoining the parish toa 
conference to discuss the question from all points of view. 


The Telegraph Wire Export Trade,—The fluctuating 
character of the export trade of this country in telegraph wire and 
apparatus connected therewith is well illustrated by the returns which 
have just been issued relating to the shipments during July. From 
£14,528 in June, they declined to only £45,600 last month, which 
compares with £136,547 in the corresponding montb of last year, and 
£53,139 in July, 1896. The figures for the seven months ending with 
J uy show a total value of £546,496, as against £607,273 in the same 
pe a s last year, and oaly £396,402 during the first seven months 
o ; 


Telegraphic Interruptions and Repairs :— 


EN Army Down. Repaired, 
erre (Anglo, 1869 1999 .. eec 
dia Ang ) April Oth, 
Bt. Oroix-Trinidad  ... Nov. 30th, 1896 — 
Oaimanera-Santiago de 
Cuba ... TT % June 10th, 1898 ... II 
Amason Oompany’s 
Cable beyond Gurupa... June 8th, 1888 „ ees 
Accra-Kotonou [TI eee Aug. 8th, 1898 FII] eoe 
Hong Kong-Manila eee eoe May Ord, 1898 [Ir eee 
rus-Latakia 388 „% Feb. 10th, 1808  ... - 
Bolamo-Bissao ee .. July 41st, 1898  ... "E 
Cape Town-Mossamedes ... Aug.2nd,1898  ... oe 
Olehleh-Medan LIII ove Aug. 9th, 1898 LII) LII] 
LANDLINNG. 
Trans - Continental line be- 
yond ERE 1 Ed eee July 4th, 1808 eee eee 
Oartagona- Arran [III eee eee 
Saigon-Bangkok  ... .. August Ist, 1808 ... August 7ch, 1808. 
Siberian lines, Ischita- 


Stretenskaia eee eee August 8th, 1898 eee dd 


Telephone Communication between Paris and 
Berlin.—The Belgian Government is reported to have proposed to 
the German Government the establishment of telephonic comrmuni- 
cation between Paris and Berlin vid Brussels. The French Govern. 
ment, it is said, has already approved of the scheme. 


CONTRACTS OPEN AND OLOSED. 


OPEN. 


Bangor.—September 10th. The Corporation is inviting 
tenders for the supply and erection of two water-tube boilers, 
economisers, steam and other pipes, pumps, &c., two 60-kw. dynamos, 
balancer, boosters, 5-ton travelling craue, switchboard, accumulators, 
mains, &c. Consulting engineer, Mr. F. H. Medhurst. See our 
* Official Notioes for particulars. 


Buxton.—September 5th. The District Council wants 
tenders for the supply of water-tube boilers, stokers, 


mechanical 
engines, dynamos, pumps, &c., battery, switchboard, exhaust, f 


and other pipes for the establishment of electricity works. Oon- 
rina 5 Prof. A. B. W. Kennedy. See our Official Notices” 
wee 


Halifax.— August 24th. The Corporation Tramway Com- 
mittee is inviting tenders for excavating and forming about 5 miles 
of tramway track within the borough. Particulars on applic:tion 
to Mr. Edward R. S. Escott, O.E., borough engineer, Town Fall, 
Halifax. 

Hull.—August 25th. The Electric Lighting Committee 
want tenders for the supply and erection of a 750-I.H.P. Willans or 
Belliss type engine, & 460-kw. high tension continuous current 
dynamo, aud two 30-feet x 8 feet Lancashire boilers, for the electric 
light works. City electrical engineer, Mr. A. S. Barnard. See our 
“ Official Notices July 29th. 


London.—August 15th. The managers of the Central 
London Sick Asylam District are inviting tenders for electric 
lighting plant for the new asylum, Hendon, Middlesex.  Bpecifi- 


of offices at the Electricity Supp 
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cation, &c., from the architects, Messrs. Giles, Gough & Trollope, 
38, Craven Street, Charing Cross, W.C. See our Official Notices 
July 22nd for particulars. | 


London.—August 17th. The East Indian Railway 
Company is inviting tenders for the supply and delivery of electric 
overhead travellirg cranes and a steam electric power plant. Speci- 
fications to be seen at the offices, Nicholas Lane, London, E.C. 
Tenders are to ke sent to Mr. A. P. Dunstan, secretary, marked 
“Tender for Travelling Cranes," or as the case may be, not latcr 
than 1 p.m. on 17th inst. The company reserves to itself the right to 
divide the order. A 21s. fee is charged for each specification. 


North Staffordshire,—September 5th. The British Elec- 
tric Traction Company is inviting tenders for the provision cf 
materials and construction of the track and permanent way of abcut 
13 miles of tramways (in sections) in the Potteries district of North 
Staffordshire, for the British Electric Traction Company, Limited. 
Particulars obtained on payment of a deposit of £3 3s. at the Com- 
pany's Permanent-way Engineer’s Office, Donington House, Norfolk 
Btreet, Strand, W.C. 


Patras.—The following notice appears in the Times. — 
" On Bunday, the 16.28 August of this year, in the morning, from 
9-11 o'clock, will be given out in submission, in the Town Hall of 
Patras, in presence of the Municipal Council, and in public session, 
the concession of the lighting of Patras and ita suburbs. In case the 
lightiog will be executed by gas, the period of the concession will be 
cf 35 years, or in case the lighting will be executed by electric light 
or another light, the duration of the concession will be left to the 
discretion cf the competitor, according to the conditions of our advice 
No. 2,222 of this year and according to the register of February 7th, 
1898, modificd by the above-mentioned ad vice No. 2,222. Offers are 
to be submitted under sealed cover. A copy of the above-named 
dccuments, in Greek or in Frencb, will be delivered to every 
interested firm which will ask it from us or from the president of the 
municipality. | 

" Patras, July 12th, 1698. | 

i? “The Mayor of Patras, 

i “ Thanos Canacaris." 


Rochdale, — September 6th. The Corporation wants 
tenders for the supply of boilers, economisers, condersing plant, 
feed pumps, steam and (xbaust piping, travelling crane, switchboard, 
acuumulators, and cables for the electricity installation which is to 
be.put down. Consulting engineers, Messrs. Lacey, Clirehugh and 
Sillar. Bee this week's Official Notices August 5th for particulars 
of the various sections. 


Roumania.—S:ptember 22nd. Tenders are being invited 


until September 22ad by the municipal authorities of Braila, 
Roumania, for the concession for the electric lighting of the town. 


Particulars may be obtained from, and tenders are to be sent to, 


La Mairie de Draila, Roumania. 


Shorediteh.—August 15th. The Vestry invites tenders 
for the erection of a new battery room, boiler house, and extension 
ly Station, Coronet Street, 
Shoreditch. Drawings, specifications, &c., at the offices of Messrs. 
Kincaid, Waller & Manville. 


Spain.—Tenders are being invited until the 22nd inst. by 
the Spanish Post and Telegraph authorities in Madrid for the supply 
of 22,000 rolled zinc cylinders required in connection with the tele- 
graph service. Particulars may be obtained from, and tenders to 
be sent to, La Direccion Général des Postes y Telegrafos, Madrid. 


Wimbledon.— August 29th. The District Council 
invites tenders for the supply, delivery, and erection of pipe work. 


Ar. A. H. Preece, consulting engineer. See our Official Notices" 


. . light works, for the sum of £912 be 
'" A that the noise of the alternator should not be heard outside the gene- 


August 5th. " 


CLOSED. 


Brighton,— Messrs. Callender's Cable Company have 
secured the contract for the supply to the Council's electricity works 
of cables (unarmoured and armoured lead-covered) for the year 


ending August 31st, 1899. 


Fareham.—At the last meeting of the District Council 


it was resolved that the tender of Messrs. Davey Paxman, Col- 


chester, for the supply of an engine and alternator at the electric 
accepted, on the understanding 


rating station. 


Italy.—Messrs. Felix Singer & Co., of Berlin, have 
secured a contract from the Società Romana degli Tramways-Omnibus 
of Rome, for 30 electric motor and tramcars on the Walker system. 


South Shields.—An exchange says that the following 


tenders were sent in for laying 185 lineal yards double-line steel 


girder tramway, electrical bonding, and paving thereto, for the 
Corporation of South Shields :— 


Laing, Wharton & Down, I.ondon .. oe EN . . 42.877 5 0 
Thornton & Co., South Shields Ms ie . 1,83 10 0 
G. E. Simpson, Newcastle eas - s x .. 1001.6 8 
A. Brunton & Son, Edinburgh (accepted) .. oe oe 0 0 0 


NOTES. 


The Falls of Foyers. — Were we to believe the exaggera- 
tions of enthusiast: we should view the Falla of Foyers asa 
beauty of the past. It is not surprising that certain state- 
ments should lead rome writers in the press, as well as others 
who are anxious for the well being of the land, to ask the 
question, * Are the Falls of Foyers really gone? Canons 
and other great guns have thought they were commissioned 
to rescue the Falls from threatened oblivion, or to prevent 
their total destruction by the manufacture of aluminium in 
the neighbourhood. One who claims to know the locality 
intimately says :— 


The water has been entirely withdrawn from the Falls except 
when there is an exceptional flow, and arrangements are being made 
for the withdrawal of that also. A very foul smell issues from the 
factory and is perceptible a considerable distance over Loch Ness. 
All the firs within about 200 yards of the factory are dead. This 
part of the country is past hope, but it is always worth while that 
the truth should be known. 


Bat it is necessary to hear both sides of the question. A 
writer who has within the past few months paid two visits to 
Foyere paints a very different picture. In an article in a 
well-known Glasgow paper he says :— 


Our first visit to the Falls this year was in the month of April. 
We had heard so much about their disappearance that we were 
agreeably surprised by their splendid volume—the brown water of the 
mountain stream tumbling over the majestic Lower Fall with a 
grandeur we had seldom witnesscd. At this time the works of the 
Aluminium Company were in full progress—a fact which shows that 
the water withdrawn for the motive power had not any perceptible 
effect upon the Falls. Oar second visit to Foyers was last week. 
Owing to the drought of the previous month—we were told that 
there was very little rain during that time in the district—the Falls 
were not in the effective volume we had seen in April ; but still there 
was a pretty and effective flow of water. In former years this has 
been a frequent experience in the middle of summer. The Falls are 


quickly affected by a long continued drought, and a heavy fall of 


rain at oncechangrs the aspect of the principal Lower Fall. The 
proportion of water the company withdraw for their works does not 
affect the Falls to any serious extent. On the occasion of our visit in 
April we took np our position on the ledge of rock fronting the Fall, 
but owing to the misty spray descending in showers we were unable 
to remain for any length of time. On our second visit there was no 
spray owing to the greatly lessened flow of water. It was stated in 
the letter recently published that all firs within about 200 yards of 
the factory are dead. There is no doubt that a large number of the 
spruce firs within close proximity to the works are to all intents and 
purposes dead. The forester informed the writer that the decay of 
the spruce firs has been proceeding within the past two years, but 
whether this fact is due to the works or otherwise he is unable to 
say. He observes that spruce firs about three or four miles above the 
works are similarly affected. He mentioned as a peculiar coincidence 
that he had recently observed spruce firs in the neighbourhood of 
Inverness also decaying. All the other trees in proximity to the 
factory, including the birches, are in splendid foliage, and with the 
exception of the bareness of the spruce firs, there is nothing to 
detract from the wooded appearance of the surroundings of the 
factory. On the face of the — hill, in which the pipe tracks are 
laid, many trees had to be cut down, which somewhat affecta the 
picturesqueness of the hill; but this was unavoidable on account of 
the nature of the work necessary to be carried out in connection 
with the operations of the company. There are at present 200 men 
employed by the company, while about 50 men are engaged by the 
Acetylene compen y. The work of the British Aluminium Company 
has been successfully conducted, and there is every indication that it 
will continue to prosper. Many of the native population, including 
the crofters, have greatly benefited by the steady employment 
obtained from the Aluminium -Oompany, and a new era has 
undoubtedly dawned upon the district. 


We think these remarks go to prove that while the 
British Aluminium Company is building up a capital 
business, which is benefiting the locality to an enormous 


extent, its operations are not having that disastrous effect 


upon the beautiful Falls which some would lead us to 
believe. 


Chloride of Silver Cells.—A form of this cell is being 
introduced by the Ohloride of Silver Dry Cell Battery Com- 
pany, of America. It is stated that the cells are being largely 
ucl in the States by electric light, telephone, and tramwa 
companies for testing purposes. The cells are made 1 inc 
in diameter, and 3 inches long, in a brass tube, and each 
weighs about 2 oz3. A cell issaid to have a life of 700 hours, 
and to give a constant electromotive force of 1 volt. What 
special advantage these cells possess over the ordinary dry 
cell type is not evident, as their E.M.F. is low. 
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Instruction by Correspondence.— Instruction by cor- 
respondence seems to be very successful in America. Pro- 
bably one reason for this is, that though educational facilities 
are abundant, distanoes are so great that a large proportion 
of people must always reside outside their reach. Hence the 
sncoesa of correspondence methods. One such is the Elec- 
trical Eagineer Institute of Correspondence Instruction, 
which numbers among ita teaching staff such men as Prof. 
F. B. Crocker, of Columbia University, O. F. Scott, chief 
electrician of the Westinghouse Electric and Manufacturing 
Company, Elmer G. Willyoung, the electrical instrument 
expert; W. Maver, jun., the telegraphic expert; W. Maver, 
ju.; and Thorburn Reid. It is found that workmen, 
apprentices, employers, and officials all become enrolled as 
stadents, The Electrical Engineer (New York), from which 
we cull the above information, speaks very appreciatively of 
the Institute and ita success in teaching. 


Electrical Governor for Marine Engines.— To pre- 
rent the engines of a vessel from racing when the screw 
rises above the water, Sig. E. Putalo has invented an electri- 
cal regulator. It consiste, according to Industries and Iron, 
of two vessela of mercury, connected at the bottom by a 
tabe, and mounted fore and aft in tbe ship. The vessels 
are about half full at normal depth. When the ship pitches 
forward so as to raise the screw, the rods connected with the 
resistance are submerged one after the other so that an 
electro- magnet is brought into play, the whole resistance 
being short-circuited when the screw is quite out of the 
water, The electro-magnet operates a throttle valve in the 
main steam pipe, which is thrown open by another magnet. 
By this arrangement the steam is turned off and on. From 
experiments it has been shown that the mercury vessels need 
not be more than 34 inches apart on a ship 300 feet long. 


The Poisonous Actiou of Acetylene,—Since it has 


been repeatedly stated that leakages from acetylene gene- 
rators and installations have no in jurious ¢ ffects upon people 
who inhale them, it is worth while referring to a paper on 
the subject by U. Mosso and F. Ottolenghi, vide Ann. di 
Chim. e di Farmacol, xxv., 168. The authors have studied 
the poisonous action of mixtures of acetylene and air. Small 
amounts of acetylene are dangerous to animals. Inspiration 
of J litre of the pure gas poisons dogs in a few seconds, and 
powerful artificial respiration is needed to restore them. A 
20 per cent. mixture of acetylene and air kills dogs in an 
hour or leas; the disturbance to the system is so great in 


these slow actions, that the dogs often die after they have. 


been brought into fresh air, and have apparently recovered. 
Large amounts of the gas effect the respiration; smaller 
quantities produce irritation, followed by a period of para- 
lysis and weakening of the heart and lunga. 


Hultiphase Plant for a Municipal Central Station. 
We understand that the Corporation of Manchester have 
lately placed a large order for three-phase machinery with 
Merrs. Thomas Richardson & Sons, of Hartlepool, and 


Mess, Brown, Boveri & Co., of Baden, Switzerland. The 


order comprises rotary converters of an aggregate capacity 
of 1,200 units, with three-phase static transformers of the 
same output, and also the n high and low tension 
smitchboards for the control and regulation of the above. 
This machinery is required for the supply of electrical energy 
from the municipal electric lighting station in Dickinson 

to various outlying urban districts. Continuous cur- 
rent will be taken from the omnibus bars of the central 
station switchboard and transformed by means of the rotary 
and static transformers to three-phase current at a tension 
of abont 5,000 volta. This will be distributed by means of 
high tension triple conductor cables to the different sub- 
stations, where it will again b» converted into continuous 
current, and be distributed to the consumers on the three- 
Wire system with 400 volts between the outers. 


Marriage.—Mr. A. S. Barnard, the borough electrical 
engineer of Hull, was married on Wednesday, 10th inst., at 
Piatt Chapel, Manchester, to Misa Muriel Marles-Thomas, 
B.A, youngest daughter of the late Rev. Wm. Thomas 
(Gwillym Marles) of Llandyssnl. 'The ceremony was per- 
formed by Rev. J. C. Street, of Shrewsbury. The happy 
couple are spending their honeymoon in North Wales. 


America and Her New Possessions. Having freed 
Cuba from the grip of the Spanish incubus, America turns 
her searchlights upon the business outlook, to see wherein 
she will be rewarded for her valour. Our New York elec- 
trical contemporaries, ever on the alert for new business, 
have caught the general infection. That there will be a 
great increase in American trade with the Philippines is 
certain, whether the occupation be partial or complete, 
temporary or permanent. The islands will, on the other 
hand, benefit to an enormous extent by the introduction of 
the appliances of civilisation which have so far been with- 
held by oppression and bad management. What will be 
the effect upon the electrical trade?" That is the question 
which presents itself to the mind of the editor of the 
Electrical World. Farther, * What class of manufacturers 
will most likely be required?" Both are matters of great 
moment to the American trader, and of consequent interest 
to ourselves as well. Therefore we quote some of our con- 
temporary’s remarks, as follow :— „ me vp. s 

Probably the largest demand will be for telephone and telegraph 
apparatus and supplies, and electric light machinery. If the coffee, 
tobacco, hemp, and sugar industries are to be systematised in proper 
American fashion, there will no doubt be a considerable demand for 
motor-driven machinery. Among the smaller articles that will find 
a ready sale will be fans of all kinds. To this day the problem of 
an efficient mechanical or electrical substitute for the punkah coolie 
—the man who pulls the string that works the flapping fans that 
make night endurable in India—has not b:en solved. The difficulty 
with the human machine is that it sleeps, under which circumstances 
its employer wakes. While punkahs do not at present seem to be 
the fashion in the Philippines, it is unquestionabla that the exigen- 
cies of one of the hottest climates on the globe require some sort of 
air-cooling or moving mechanism, and cur enterprising fan manufac- 
turers should be on the alert. The conditions on the vast sugar and 
tobacco estates in Cuba seem to bo especially favourable for the use 
of a system of electric transmission. Many of these plantations 
operate railways for the hauling of the cane, &c, and much 
machinery is used even now in the various stages of the sugar 
industry. Under different conditions there is no doubt that this 
industry will be managed in a more progressive manner, and that it 
will be a field for profitable extension of electrical methods. There 
is not a.single line of electric railway in Cuba, though it has four 
cities of over 50,000 population. 'There were, before the outbreak of 
the recent insurrection, about 3,000 miles of telegraph lines in the 
island, and about 1,000 miles of railway, a good deal of the latter 
being narrow gauge road on the sugar eatat.s. 


America is, like ourselves, pledged to the policy of the 
„open door." Such principles, is may therefore be taken 
for granted, will govern all her dealings in these markets. 
Owing to her extensive knowledge of the principal character- 
istics of the islands, and particularly of Caba, she will stand 
a good chance against competition. But the market will be 
open, and British firms will doubtless be there to get a 
share in whatever is going. | 


The War and the Cuba Submarine Telegiaph Com- 
pany, Limited.—The following note, signed by Jas. Scott, 
secretary, has been sent out to the shareholders: —'*I am 
inet ru sted to inform you that, owing to the war in Cuba, which 
has prevented the returns being sant home, it will not be pos- 
sible to make up the accounts for the half-year to June 30ih for 
presentation to the shareholders at the usual time this month, 
and the meeting will, therefore, be postponed until later in 
the year, due notice of which will be given to the share- 
holders, The directors regret to state that the operations of 
the war have caused considerable damage to the company’s 
cables and property, but they are unable at present to esti- 
mate the extent thereof.” : 


Municipal Works.—Sir J. W. Maclure has given notice 
to move for a return of the water, gas, tramway, electric 
lighting, and “other unproductive undertakings," carried 
on by municipal boroughs. He asks that the return shall 
set out the date at which the corporation commenced work- 
ing; the amount of the opa provided by the corporation, 
and the amount borrowed, the amount paid off and now 
outstanding, the average annual income and working 
expenses for the last five years, the annual net loss, the 
amourt set apart for depreciation, and the mode in which 
the annual net loss has been provided for. | 


Personal.—Mr. Elgar Hesketh, late of the British Insu- 
lated Wire Company, has been appointed chief assistant 
engineer to the Folkestone Electricity Supply Company, 
Limited. 
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Ozone and Ozonised Air.—We have been favoured by 
Colonel Engledue, of the Commercial Ozone Syndicate, with 
a report of Mr. J. Lewkowitech on the patent processes for 
improvements in the fat and oil industries owned by the 
Commercial Oxone Syndicate, which refers more especially 
to an atomising apparatus and to resinates linofeates, the 
well-known compounds usually known as driers. But we 
are more interested in the cost of ozone than in the applica- 
tions of these improved chemicals to oils. Mr. Lewkowitsch 
is quite right when he says that the question of economical 
working on a large scale would thus resolve itself chiefly 
into the question of the cost of producing oxone. Accord- 
ing to his calculations, 15,000 cubic feet of ozoniscd air 
cort — 

12d. for blowing the air, 
3d. for electrical energy, 
2d. for depreciation. 


Total 17d. 


This statement about 15,000 cubic feet of ozonised air does 
not tell us the quantity of ozone produced by the Board of 
Trade unit. Mr. Lewkowitsch adds that 1 ton of oil could 
require about 11,000 cubic feet of ozone, costing 11d, or, 
say, 1s. per ton. If there were an ozoniser capable of pro- 
ducing 11,000 cubic feet of ozone for 11d., this would be 
much more marvellous than the miracle of the 11,000 
virgins of Cologne. But evidently Mr. Lewkowitsch speaks 
of 11,000 cubic feet of ozonised air for 11d., which makes 
1d. per 1,000 cubic feet. But how much ozone is contained 
in 1,000 cubic feet of ozonised air? 


The Zipernowski Patent Litigation.—From various 
raphs in our “ Electric Lighting Notes” this week it 
will be seen that Mr. Martin Rucker’s syndicate and solici- 
tors have communicated with a number of the municipal 
authorities, making claims for the infringement of the Ziper- 
nowski and Deri patents, to which we referred last week. 
Various hs relating to the position of affairs have 
Speed ih ihe dal y and weekly papers, and the following 
from the Critic is about the best statement of all :— 

That was a more than usually silly which sent a shiver 
through the Electric share market the other day. It was stated that 
Mr. in D. Rucker intended proceeding against some 50 electric 
light undertakings for infringement of a patent which he has recently 
eii quen If, as is said, the patent in question was issued in 1884, it 

ill expire this year; and it is inconceivable that it could have come 
into such general use without those interested becoming aware of the 
fact long ago. Under the circumstances, it is extremely doubtful 
whether the Courts would entertain a claim for damages, which in 
any case could hardly be made retrospective prior to notice of the 
infringement being given. Either Mr. Martin D. Rucker or the 
market has been badly hoaxed over it, I should think. However, we 
shall soon find out more about it if it is true that a test case is to be 
brought against the London Electric Supply Corporation. 


A conference of corporations and vestries, who are members 
of the Municipal Electrical Association, was held last Friday 
afternoon at the Westminster Palace Hotel, under the presi- 
dency of Mr. A. H. Gibbings, of Bradford, to consider their 
course of ure with reference to the action against the 
London Electric Supply Corporation. Some 50 corporations 
and other bodies throughout the country are concerned, and 
it is understood that if the present test action is successful, 
ings will be taken against each of the other local 
authorities whose systems are considered to infri the 
paaa, Representatives were present from Blackpool, Hud- 
ersfield, Bolton, Halifax, and South Shields. The pro- 
ceedings were conducted in private, but it was officially stated 
that a resolution was agreeing to combine to assist the 
London Electric Supply Corporation in defending tbe action 
being taken by Mr. Rucker, and, if necessary, to carry the 
case to the House of Lords. A sub-committee was appointed 
to follow the matter up. 


Obituary.—Mr. T. Sopwith, M.LC.E, F. G. S., of T. 
Sopwith & Co., died on July 30th, at the age of 60 years. 
Mr. Sopwith had been connected with important lead mines 
in Spain for many years. He had written various papers on 
lead and copper and other scientific subjects, but he was known 
to the electrical industry more particularly as a large supplier 
of lead for covered cables, 


Excelsior Self-Oiling Trolley Harp.—The illustration 
given below, from the Street Railway Review, shows an im- 
provement in trolley h The manufacturers state that 
this harp has been adopted by the Rapid Railway Company, 
the Mt, Clemens Fast Line, and the Sandwich, Windsor and 
Amherstburg Railway, after a trial of 30days. The former com- 
papy states that “it was used on one of the fast cars having 
two 75-H.P. motors geared to 50 miles per hour, and that it 
ran 7,652 miles with one oiling, and showed no wear of any 
parts.” The latter company states that “after 30 days 
there was enough oil left for another 30 days, that there 
was a great saving of oil and labour, and no leakage on 
top of cars." It would seem from this that this trolley 
harp would d a long-felt want. 'The company also 
states that it believes, with oil of proper consistency, and 


with axles } inch. to 7 inch in diameter, they will run 60 
days with one oiling; it considers the axle at present used, 
4 inch in diameter for a 6-inch wheel, too small for the best 
results. It is prepared to make quotations on harp, wheels 
and bushings, complete or separately, also to supply harps 
with larger axles and bushings. Bang to the cut, 
each side of holds 1 ounce of oil. c is the 
main reservoir; A, the auxiliary reservoir; D, filler plug; 
E, feed to axle; H, felt to prevent rapid flow of 
oil; B, pem? through which oil passes to auxiliary 
reservoir when trolley is reversed at the end of a trip. After 
long use the harp can be blown out with steam and cleaned, 
by simply taking apart and blowing a jet of steam through 
the filler plug, D. Any further information will be cheerfully 
given by the maker, the International Specialty Company, 
118, 7th Street, Detroit, Mich. 


Aluminium as an Eleetrode.—At a recent meeting of 
the American Chemical Society, G. J. Hough states that 
aluminium may be safely used as a substitute for platinum 
for cathodes with solutions of nitric acid, oxalates, or 
cyanides, but not with solutions of sulphates or chlorides. 
It cannot, however, be used for anodes. Although com- 
mercial aluminium cathodes very gradually lose in weight, 
they may with great advantage be employed, especially for 
copper determinations. Besides being cheaper, the deposited 
copper is more readily removed from them, and the weight 
of the electrode is less out of proportion to that of the 
deposit than is the case with platinum. For further details 
consult the Journal of the American Chemical Society, 1898, 
XX., (4), 802. 


Fatal Accident—Not Electrical.—If an accident occurs 
in any works where some electrical machinery is employed, 
the daily press is almost bound to say that electricity was the 
cause of the mishap. Electricity is in this way blamed for 
many sins which it has never committed. During the pre- 
sent week the London dailies have been publishing under 
the heading “ Killed by Electricity,” some notes on a fatality 
which occurred on Saturday morning last at the Llanelly 
Steel Works. The actual facts are, that a youth named 
Protheroe was leaning over one of the outside stays of an 
American “ Wellman” charging machine when the rise and 
fall motion was put into operation, and the descending arm 
caught him at the back of the neck, killing him instantly. 
The inquest has been adjourned until 22nd inst. for the 
attendance of the factory inspector, who is now away on his 
holidays. | 
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Appelatments Vaeant.— The Derby Corporation is 
advertising for an electrical engineer and manager for the 
ekctricity works, at £350 per annum. See onr “ Official 
Notices " this week, 

The Greenock Electric Lighting Committee, after inspect- 
ing municipal electric lighting plants in several Scotch towns, 
has decided to ohne v for a = 5 engin M 
£300 per annum, to design works an w up a plan of the 
p to be lighted. j 

The Watford District Council want an electrical engineer 
for the new lighting station at £150 per annum. See our 
“ Official Notices.” 


HH 


Explosion at Oldham. — According to last night's 
evening papers there was a violent explosion late on Wednee- 

dsy night, caused through an accumalation of gas in the 
electric light culverts. The pavement was torn up and 
several persons were shaken. 


Appointment. — At a meeting of the Wolverham 
Electric Lighting Committee on Monday, Mr. Her rt 
Vickers, who has been for two years at the Bolton electricity 
works, was, out of a host of applicants, selected for ap int- 
ment as junior assistant electrical engineer uuder the Wolver- 


hampton Corporation. 


Cemo Exhibition of Electric Appliances, 1899.—The 
Department of Science and Art has received information, 
throagh the Foreign Office, of an exhibition of electric 
sppliances to be held in Como next year in commemoration 
of the centenary of Volta’s discovery of the electric pile. We 
made this information public in the ELECTRICAL REVIEW 
for Jaly 1st ! 


NEW COMPANIES REGISTERED. 


Howell's “Simplex” Anti-Inductive Telephone 
Syadieate, Limited (58,416).—This company was registered on 
Joly 30th, with a capital of £12,000 in 11,950 shares of £1 and 1,000 
deferred shares of 1s. each, to acquire certain British patents and 
nghts for a ee in pad aay to adopt an agreement with 
J. d. Macin and to on the business of electricians, 
mechanical engineers, and * polan of 1 The subscribers 
(with five shares each) Piris E J. Holding, 26, Acris Street, 
Wandsworth, S. W.; a Bp: urge, 55, 1 Road, Walthamstow, 
derk; F. H. Buckling, 15, Hargrave "Road, Holloway, N., clerk ; G. N. 
Jones, 50, Fairholt Road, Stoke Newington, secre R. A. Webster, 

Melton Road, Btoke Newington, gentleman ; J. Wilcox, 33, 
Road, South Norwood, manager; E. Sorrell, 50, Ismiston 

d, E., clerk. The number of directors is not to be less 
two nor more than seven; the subscribers are to appoint the 
int; qualification, 100 shares; remuneration, £100 each per 
unum, Ta office, 55 and 56, Bishopsgate Street Within, 


prem n 
«ny on the ee d mechanical 


Mackey’s nere Lamp Company, Limited (58, 437). 
~This company was registered on August Srd, with a capital of 
“000 in £l ikari, to adopt an agreement with J. A. D. Mackey, 

ud to carry on the business of incandescent lamp manufacturers 
ui Ferien! The subscribers (with one share each) 

6-4. D. Markee, 26, Sussex Gardens, W., lam 1 Grades 
Oooper, 26, Sussex che rig w R. 255 
; chemist ; UR T 


chemist ; 

bert, 75, Coleman Street, E.C, accountant ; J. P. 
t AE Road, 8.E., clerk. The number of directors 
than three nor more than seven. The first are 
(chairman), R. Millard, and O. P. Tregellas; remu- 
each per annum, and £300 for the chairman, 
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,Mamuseriptor Syndicate, Limited (58,451). — This 
id 5 August 3rd, with a capital of £10,000 in 

£l 8 t an agreement with the International Telescriptor 
Byndicate, Limited, to carry on the business of & manuscriptor, 
veloscriptor, telephone, and telegraph company, and to establish, 
work, manage, contro], and regulate electrie recording systems. The 
subscribers (with one share each) are:—8B. H. Bannister, 50, Wrotham 
Camden Town, clerk; 8. G. Fitness, 11, Lansdowne Road, 
Ciapiam, S. W., clerk; M. Lawrence, 18, West Street, Pimlico, 8.W., 

J. V. Gray, 28, Squarry Street, Lower Tooting, S. W., clerk ; 

7. J. Moore, 29, The Avenue, Ealing Dean, W., x; A. J. R. 
Me Veagh, 86, Wood Vale, Forest Hill, SE, clerk ; M. A. Robertson, 


78, Hugh Street, S. W., law student. The regulations of Table “A.” 


in most cages apply. 


Freudenberg's Automatic Telephone Syndicate, 
grum 58 m —This company Mida. August 3rd, with 
& cA 
for 


9 
oscriptor and The ar us (with one i ei 
each) are :—M. A. en d 3, Hugh Street, S. W., law student; M. 
Lawrence, 18, West Street, Pimlico, S. W., clerk; G. T. Barnett, 
Crown Terrace, Richmond, 8. . F. 


BAe 


eight; the first are to be nominated by the subscribers; qualifica- 
tion, one share; remuneration, £100 each per annum, and 24 per 
cent. of the net profite, divisible. 


Freudenberg's Multiple Telephone 
Limited (58,453).—This company was on August 3rd 
with a capital of £10,000 in £1 shares, to acquire the patents and 
rights of Moise Freuden for the whole world 


a 3, Hugh List B.W., 
Street, Pimlico, S. W., clerk ; G. 
Richmond, B.W., clerk; F. 8. Wild, 9, Beaucham 


Compound Hydro-Carbon Motor Syndicate, Limited 
on August 4th, with a capital 


(58,466).—T his company was registered 

of £12,000 in £1 shares, to acquire the business of motor 
car manufacturers, carried on by John Holroyd, Mmund Wiseman, 
and Ohristopher T. Wordsworth, at Luton, , and to manufacture, 
sell, and deal in oil, gas, steam, and electric motors, motor-cars, and 
cycles of all kinds. The subscribers Sidecar one shave each) are :— 
E. Wiseman, Cheapside, Luton, engineer; J. Holroyd, 13, Alleyn 
Terrace, West Dalwich, engineer; C. T. Wordeworth, 5, John Street, 
Luton, engineer; E. Barg wanath, 22, Cardiff Road, Luton, draughte- 
man; B. Weatherland, 29, Oardiit Road, Luton, merchant; A. Bhiell, 
117, Leadenhall Street, E. O., merchant; and J. Alexander, 51, Con- 
stantine Road, Hampstead, clerk. The number of directors is not 
to be less than three nor more than five; the first are J. Holroyd, E 
Wiseman, and J. Tearle ; qualification, £100 ; remuneration as fixed 
by the company. 


and motor- 


OFFICIAL RETURNS OF ELEOTRIOAL 


COMPANIES. 

Thomas Parker Limited (40,978).—This ys 
annual return was on July 20th, when the whole ol 
275000 in £10 shares was taken up. 1,760 shares are as 
paid, and £57,500 has been received on the others, 

Electric and General Investment Company, Limited 
(31,506).—This company’s annual return was filed on J ' 16th. The 


— is £200,000 in £6 shares (100 founders’), » which 20,000 
and 100 founders’ have been taken up. 1 per share has 


Syndicate, | 


called on the former, and £5 per share on the oder. ad £20,500 © 


gr a Telegraph Company, Limited (21,895). 
This company’s annual return was filed on June 11th, when 29, 
shares were taken up out of a capital of £300,000, in £10 shares, and 
paid for in full. 


Edmundsons’ Electricity Corporation, Limited 
(62, ,013).—This company's annual return was filed on July 28 
he capital is £200,000 in £5 shares (4,500. deferred). 25,100 
ordinary and 4,500 deferred shares have been taken up, and 8,700 of 
the former and all the latter are considered as full ps £4 per 
aE been called on 17,400 ordinary, and ; has been 
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United River Plate Telephone Company, Limited 
(23,654).—This company’s annual return was filed on July 27th, when 
56,000 shares were taken up out of a capital of £500,000, in £5 
shares. 16,000 are considered as paid, and £210,000 has been paid 
on the others. 


CITY NOTES. 


Liverpool Overhead Railway Company. 
THE twentieth half-yearly ordinary general meeting of the Liverpool 


Overhead Railway Company was held on Tuesday, 9th inst., at the 


Law Association's rooms, Liverpool. 

Bir Ww. Forwoop, chairman of the company, who presided, in 
moving the adoption of the report, congratulated the shareholders 
on the satisfactory condition of the business during the past six 
months. In that period they had carried 4,473,000 passengers, and 
in the past 12 months the passengers numbered nearly nine millions, 
or an increase of 753,000 as compared with the preceding 12 
months. This improvement had been general. There was first 
of all an improvement in what he might call the regular business 
of the line—the traflic connected with the dccks. The line, indeed, 
was a sort of barometer of the trade of the port When the docks 
were busy the traffic on the railway was good, and if the docks were 
idle the railway traffic felldown. But not only had they maintained 
and increased the general traffic, but the excursion traffic was still in 
a very satisfactory state. When the line was first proposed it was 
considered that the excursion traffic was a matter that would last one 
or two seasons and then disappear; bnt last week was a record week 
in that respect when they carried 238,000 passengers, with a resulting 
income of £2,070. On Bank Holiday alone 66,0CO passengers passed 
along this little line. That would prove that the railway was not only 
serving the trade of the port well, but that it was still very popular 
with visitors to the city. The receipts for the half-year amounted to 
£37,220, an increase of £1,195 over the same half cf last year. The 
working expenses were also larger by £1,100. The increased expen- 
diture was almost entirely due to the increased cost of labour, and 
also to the renewal of some of the storage batteries. On all the 
large railways there had been an increase of expenses during the past 
six months. They were always trying to keep the expenses down, 
bat they must have on such a line efficiency before economy. They 
must not forget that the line runs over six miles of iron viaduct, 
and that they maintained no fewer than 17 stations. He could say 
with confidence that to-day the line was ina better condition than 
on the first day it was opened; and he thought the money they 
had expended in its maintenance had been wisely expended in the 
interests of the shareholders. The grand result of the half-year’s 
working was that they recommended the same dividend as in the 
corresponding half of last year, and also carried forward £998 more 
than last half-year. The expenditure per train mile worked out at 
15:47d., against 15°65d. in the previous six months, and 15 03d. in the 
corresponding half of last year. So they would see tbat the 
expenditure had gone up a little Jess than a half-penny per train mile 
during the half-year, from the causes he had stated. The revenue 
per train mile was 24 63d., against 24:25d. last half-year. The elec- 
trical expense per train mile was 3 93d., against 3°71d. last half-year. 
In order to improve the lighting of the traine, they had added a new 
electrical machine, called the Booster machine, for the purpose of 
regulating the current. It was answering the purpose so well that 
they had ordered a seccnd booster, and when they had it he hoped 
there would be no cause for complaint about the lighting of the 
carriages. The line was carried on in such a way that he did not 
think there was a railway in the kingdom working so regularly. 
As to the future, be could say was, that if they believed in the 
trade of the port continuing—and he believed there was a great 
future before it—then they must also believe in the success of the 
railway. They were every day epee their position. The 
Corporation electrical tramways which come into competition with 
their single station when they first commenced to run, but he had 
no doubt in the end the railway would benefit from them. 

Mr. Epwarp LawRENCE eeconded the motion, which was 
carried. 

Oa the propon on of the OHAIRMAN, it was resolved to pay the 
usual dividend of 5 per cent. per annum on the preference shares for 
the half-year, and 3 per cent. per annum on the ordinary shares for 
the same period. : 

The proceedings terminated with & vote of thanks to the chairman. 


Waterloo and City Railway Company. 


THE ninth half-yearly meeting of the shareholders of this railway 
was held on Thursday of last week at Waterloo, Mr. W. S. Portal 
preeiding. 

The CHAIRMAN, in moving the adoption of the report, after 
referring with regret to the loss the company had sustained in the 
death of one of the directors—the late Mr. A. Gaest—said he 
regretted exceedingly that there should have been such an 
unfortunate delay in the completion and opening of the railway. 
They had hoped, as he stated at the last meeting, that long before 
tbis the line would have been in full work, but tbat had not been 
possible, and consequently they were unable to declare any dividend 
because they had no revenue receipts, and they had exbautrted the 
whole of the money payable in interest during the construction 
of the railway. The report of the engineers, as follows, really 


explained the whole situation:—'' The works of the railway 

together with the stations and signals, have been examined 
and passed by the inspecting officer of tbe Board of Trade. 
Pending the completion of the main subways by the Centn) 
London Railway Company, two temporary stsircases for passengers 
arriving at and departing: from this company’s City station have been 
constructed. The electrical equipment has been much delayed, owing, 
it is stated by the contractors, to the strike in the engineering trade, 
which lasted several months. In consequence of this delay it has 
been found impossible to get the rolling stock in proper working 
order and make the necessary trials within the time contemplated 
when the contracts were let. The whole of the boilers, however, 
have now been fixed in the generating station, and are in working 
order, together with all the electrical apparatus, including five out of 
the six steam engines and dynamos. For the working of the railway 
four trains are necessary, and a fifth d cul train, with one or two 
spare carriages, will be held in reserve. The whole of the carriages 
(including the motors) have been delivered for five trains Four 
trains are ready, and the fifth is nearly complete. The experimental 
running cf the trains has been e and we are pleased to 
state that the heavy permanent way which has been adopted, has 
proved most satisfactory, and that the rolling stock runs smoothly 
round all the curves, even at high velocity. The power provided at 
the generating station, and the capacity of the motors on the trains, 
have bcen found amply sufficient to fulfil all the specified conditions.” 
As that report stated everything was ready, but they wanted to have the 
trains thoroughly tested before they could tell the public that they 
could travel by the line without the danger of any hitch occurring. 
He really believed it would be opened for traffic on Monday next, 
althcugh he could not confidently say that it would. He believed the 
contractors had done their best under all the circumstances of the case. 
As they were probably aware the Dake of Cambridge formally opened 
the line on July 11th, and everybody present on the occasion expressed 
approval of the undertaking. Nearly the whole of their shares bad 
been converted into stock, and at present they had only 80 shares 
outstanding, and those he believed would come in before the next 
meeting. He congratulated the proprietors that they were at last on 
the eve of the opening of the railway, and expressed the hope that 
at the next meeting he would be able to submit a favourable account 
and declare a fairly satiefactory dividend. 

Col. CAMPBELL seconded the motion, and the report was adopted. 


Brazilian Telegraph Agreements. 


YESTERDAY (Thursday) meetings of the Brazilian Submarine Tele- 
graph Company (presided over by Mr. J. D. Pender), the Western 
and Brazilian Telegraph Company (presided over by Mr. W. 8. 
Andrews), and the London Platino- Brazilian Telegraph Company 
(presided over by Mr. Andrews), were held for the purpose cf 
confirming resolutions already passed for the joint working of the 
undertakings. The details of the sche me have already b:en dealt with 
ok in Sus ErEoTBICiL Review. In each case the resolutions were 
confirmed. 


Stock Exchange Notices.— Application has been made 
to the Stock Exchange Ccmmittee to appoint & special settling day 
and to grant a quotation to :—Eastern Telegraph Company, Limited 
F certificates for £500,000 33 per cent. preference 
stock. 


Hampstead Electric Supply Company. — The final 
batch of letters of allotment for the preferenoe and ordinary shares 
was posted at the end of last week. 


Volenite, Limited, —The statutory meeting of this com- 
pany was held on Monday at Winchester House, Old Broad Street, 
.C., Lord Lurgan presiding. 
Monte Video Telephone Company.—A meeting of this 
company was held on Wednesday at Winchester House. 


TRAFFIC RECEIPTS. 


week ending August 5th, 1898, were 18s. 54. ; 
1897, £3,562 98. 6d.; increase, £419 88. 11d. 


The City and South London Railway Company.—The receipts for the week end- 
ing August 7th, 1898, were £1,105; week ending August 8th, 1897, £93); 
increase, £166; total receipts for half-year, 1 £5,962; corresponding 
period, 1897, £5,456; increase, £406. Mileage open, 83 miles. 


The Dover Corporation Electric Tramways.—The receipts for the week 
an BE avout 6th, 1898, were £272 12s, Td. ; total receipts to August 6th, 1898, 
L B. 1 . 


The Dublin Southern District (Electric) Tramways Company.—The receipts for 
the weck ending August 5th, 1898, were £1,316 13s. 11d. (includes traftic from 
Haddington Road to D'Olier Street); corresponding week last year, £1,153 
118. 4d.; increase, £163 2s. 7d.; passengers carried, 170,373; corresponding 
week last year, 153,179; aggregate to date, £5,648 14s. 11d.; aggr to date 
last year, £4,594 178. 8d.; increase to date, £1,053 17s. 8d.; mileage open, 
9 miles, as against 8 miles for the corresponding period of last year. 


The Liverpool Overhead Railway Company Te receipts for the week ending 
August 7th, 1898, amounted to £2,007; corresponding week last year, 
£1,781; increase, £226, 


The Western and Brazilian Telegraph Company, Limited.—The receipts for 
the week ending August 5th, 1898, after Vp pe 17 per cent. of the 
gross receipts payable to the London Pliatino-Brasilian egraph Com- 
pany, Limited, were £3,753, 


The Bristol Tramways and Carriage Company, Limited.—The shor for the 
,981 period 
d 
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: è SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
o Ln R 
à | hares i Closin Closin 
by Present NAME. „or . Dividends for — A A 
ic Issue. | Vr dk the last three years. 3 ord. eM ie: 
ix — 18 ESQ P Nu Pr — | 1895 1*96 1897. a. S S, 
* | cuius : 
? A001 African Direct Telegraph, 4 % Debs. 100 4 .. 100 —104 100 —104 
8 pi. Amazon Telegraph, shares T 10 4 . 6— 7 6— 7 
m —1500| Do. do. 5% Debs. Red... — | 100 „ 92— 95 92 — 95 
n, — 92,900 Anglo-American Telegraph  ... is Stock £2 9s " 13s 3 V 64 — 67 64 — 67 
In —.— DA = 6 % Pref. dioec un 18s £5 6s 6 % 115 —116 115 —116 
T o. 0 eferred... IStock; ... |._--. .. |154—16 | 15 — 15 
de M! Braziliam Submarine Telegra | 10:7 7577 18 — 164 | 15j— 161 
12 7,0000 Do. do. ey Debs. 2nd series, 1 1906 | 100 5 | wee s (111 —116 111 118 
„ 4400 Chili Telephone, Nos. 1 4000 ; . | 54 4 & |... | 2$— 84 24— 3} 
u 18000000 Commercial Cable ds $100 7 8 % | 8 % 180 —190 180 —190 
- 918,297! Do. do. Sterling 500 year 4 26 Deb. Stock Red. Stock Tu ET .. 103 —105 104 —106 
3 mo aa re pen a Mp Construction and aod id 87 | z iss — R — $ 
z: 14 uba Telegrap A 8 7 7— 8 — 8 
: 6,000 | Do. 10 % Pref. ... Ac A2» — d 10 10 % 10 % 10 154— ii 16 — 16 
: 12981 | Direct Spanish Telegraph — .. ai "i 5 4 4 L | 4 — 4— 6 
: 6,000 | Do. do. 10 10% Cum. Pref. iie 5 10 10 % 10 10 — 11 10 — 11 
30,0001 Do. do. Debs., Nos. 1 to 6,000 ... 50 43% | 44% | 44% 102 —105% 102 —105 
8,710! Direct UJ nited States Cable ay %% 23012135 1245 1, 1H — IH. LIE — 1H 
. 120,000 Direct West India Cable, 44 Y Reg. Deb. ; "PES SNC e .. | 100—108 (100 —103 
i $00,000 Easterm Telegraph, Nos. 1 to 400,000 ee 5. 10 637% | 84% 7 % | 174— 178 | 174— 173 
1,295,000 Do. 3i Pref. Stock . .. 101 —105 101 —105 
89,900 | Do. Debs., repayable August, 1899... 100 5 % 5 95 | 5 % 100 —103 xd100 —103 
1,302,615 Do. Mort. Deb. Stock Red. d d 4 4 7 4 % 123 —127 123 —127 
250,000 dvd Extension, 1 and China Telegraph 10 7 7 7 % 171— 174 172— 174 
so e 5 * (Aus. = „ UR RNC RM 100 5 / 5 * 5 9, | 99 —103 90 —103 
10,0! Do. do. Bearer, 1 e 4,3276, 400 | 100 5 7 5 5 & 100 —103 100 —103 
820,000. 2 De: 1% Deb. aoe ES S adu id Stock 4 4 4 V 123 —127 123 —127 
35,1 tern and Sou can elegrap 5 ort. De 8 TP | 
— ^ 1900 red. ann. drgs., Reg. Nos. 1 to 2,943 } 400 5 5 5| 77 |990—108 | 99. —108 
o. do. do. to bearer, 2,344 to 5,500 m 5 5 .. 100 —103 100 —103 
300,000) Do. 4 * Mort. Debs., Nos. 1 to 3,000, red. 1909 1 4 4 . 101 —104 xd 101 —104 
| 200, 000) Do. 4% Reg. Mt. Debs. aa Sub. )1- 1—8,000 0 25 4 4 ai 104 —107% 104 —107% 
rd Globe Telegraph and Trust... n | 10 43 4170 | 44% | 114— 12 11j— 12} 
| 1000 à Do. do. 6 % Pref. 10 | 6 6 6 % | 164— 17 | 16j— 171 
reat Northern Telegraph, of Copenhagen... 10 10 10 10 % | 29 — 30 29 — 30 
| inam Do do. do. do. 5 % Debs. 100 5 5 5 95 102 —105 102 —105 
00 ae & Bermuda Cable, 44 44%, Ist. Mt. Dbs., w'n. 1-1,200, rd. a Wm se Wate Loss | 99 —103 99 —103 
uropean Telegra à ids 0 0 51 — 54 51 — 54 
100,0001 London Platino-Brazilian Telegraph, 6 % Debs. ... „ 1008 6 $ 6 109 —112 109 —112 
4 «n Montevideo Telephone, 6 % Pref., Nos. 1 to 28,000 5 4 4 W a s | 3 
A ational Telephone, 1 to 484,597 - 5 | 54 54 6% | 5ł}— 6 xd 65j— 53 
y 15000 Do. 6 % Cum. 1st Pref. 10 6 6 6 15 — 17 15 — 17 
b 40€ Do. 6 % Cum. 2nd Pref. ... 10 6 & 6 6 15 — 17 15 — 17 
25 180 471 Do. 5 % Non- cum. 3rd Pref., 1 to 250,000 5 5 5 5 55— 5i 5§— 58 
| NLS4 Ori Do. 34 95 Deb. Stock Red. i Stock 34 34 34 100—105 100—105 
WOOO P ental Telephone and Elec., Nos. 1 to 171,504, fully paid 1/6 5 5 8— 8 — 
"i acific and European Tel., 4 % Guar. Debs., 1 to 1,000.. 10 ` : $ x^ —108 n —108 
5 uter’s i | 8— 9 8 — 9 
: Le Submarine Cables Tru t... . Cert .... . [186 —141 1386 —141 
c MD ted Be Plate Telephone hx $e. x» 5 4 5 „ 6 * 44— 41— 4} 
"ro do. 5 95 Debs. Stock 5 » .. 103 —106 103 —106 
1 | nian est ai ds Telegraph, 7,501 to 23,109 10 4 nil nil 34— 
30,008 | W o. do. 5% Debs.. 100 5 5 5 Y 100 —103 100 —103 
| qa 4 Coast of America, Nos. 130,000 and 53,001 58,00 | 23 | ... a " 1— i— 
r3 64,249. w o. do. 495 Debs., 1—1 ,500 gua. by Braz. Sub. Tel. 3 100 eei .. |103 —106 103 —106 
| 120 wtern and Brazilian Telegraph  ... 15 3 & 2% |34% | 122— 13 | 12|— 12j 
4o M» O. do. do. 5 95 Pref. “Ord. . ic | 4a 6 5% | 5 7 81— 9 8 — 83 
Wiel Ds. do. do. Def. Ord. | 1% | nt | 3 4— 4 | @— 4i 
"| BW Do. do. do. 4 % Deb. Stock Red. . . Stock.. . 2 105 —108 105 —108 
| 34,563 | est Ir:dia and Panama Telegraph .. 4% AO £ 1 295 1— 1 1— 1 
; 00 Do. do. do. 6 % Cum. 1st Pref. ... 10 6 6 6 8)— 9 8i— 9} 
B do. do. 6 % Cum.2ndPref...| 10 65 65 675| 6— 8 | 6— 8 
os Wes do. do. 5 96 Debs., Nos. 1 to 1,800 100 : 5 5 % 104 —107 (104 —107 
181 iru Union of U.S. Telegraph, 7 % lst Mort. Bonds 61000 7 7 7 % 105 —110 106 —110 
| 00) 00 | 
Do. do. do. 6 95 Ster. Bonds 6 6 6 95 1100 —105 100 —105 
ELECTRICITY SUPPLY COMPANIES. 
| | 
| | 
qo Cross and Strand Electricity Supply = | 5 | 5% 6 | 7 123— 133 12 — 13 
"A Do do. do. do. 44 95 Cum. Pref.| 5 54 A 51— 61 51— 64 
8) “Chel | 
1000 Sen - Electricity Supply, Ord., Nos. 1 to ILE. .0 0s 5 5 | 5 6 9 — 10 9 — 10 
| do. 44 95 Deb. Stock Red... Stock 44% | 4495 | 44% 113 —115 |113 —115 
City | 
10,000 of odes "lectrio Lighting, Ord. 40,001—90,000 ... 10 5 7 95 10 244— 254 | 244— 254 
4,000, ze Prov. Certs. Nos. 90,001 to 100,000 £5 i | see | x S. | 254— 244— 251 
4,000) | — er mi ra „1 to 40,000 ... 10 T. 5 7 9 8 1641— 174 | 164— 174 
nao Con Deb. Stock, Scrip. (iss. at £115) all paid | ... | 5 5 5 % 125 — 130 |125 —130 
10 ney of Lond. & Brush Prov. Elec. Ltg., Ord. 1—30,000 | 10| ad | mi | ni 13 — 14 | 13 — 14 
$00. De do. do. Nos. 30, 001 to 40,000 £6 paid. a st - 1 
100 Edm do. do. 6 95 Pref., 40,001—60,000 10 6 6 %|6%|14—15 |14—15 
d Hou ~ adsons Elec. Corp., Ord. Shares 1—17,400 £6 pad 5 n — | &4— 5 4 — 44 
QOO. to-House Electric Light Supply, Ord., 101 to 10. 100 5; . | „ „% 45 9 — 10 xd 81— 9j 
dun M 7 % Cum. Pref. . Ir Ki 7 | 94— lOjxd| 94— 104 
1 once Electric 8 101 to 62,500 E J 10 | 4 | 5 6 % | 16 — 17 | 154— 164 
% First Mortgage Debenture Stock 4495 | 4495 | 44% 116 —120 116 —120 
— Notting Hill Electrio Lighting . 10 2% 4% |6% 15 — 16 | 15 — 16 
Wo. James and Pall Mall Electric Light, Ord. il. 5 | 74% 10495 143% | 161— l74xd 16 — 17 
Vo = 4 t Pref., 20,081 to 40,080 5 7 5 7 es 9 — 10 xd 9 — 10 
LUL Sou Deb. Stock Red. Stock e |o 14 9$ 105 —108 |105 —108 
NW w en tonton Bleciriolty e Ord., £2 paid . 5 | os *. | S— 8 3— 3} 
Stminster Electric Supply, Ord., 101 to 80,000 - 5 7 | 9% 12 % | 1545— 164 15 — 16 
* Subject to Founder's Shares. t Quotations on Liverpool Stock Exchange. 
’ Unless oth "uis Rod all shaxes ave fully paid. || Dividends paid UA e share warrants, 3 being used 2 as capital, 
ends marked § are for a year consisting of the latter part of one year and the first part 
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BHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
| Eun 
Stock ; K Business done 
Present Win or Dividends for Closing, Cette | during week 
Issue. Eu the last three years. ju gust 8rd. | Aud 10th. AE TA 
| 1895. | 1896. | Highest. Lowoat. 
30,000 | British Electric Traction he 825 Xes " .. | 10 | ies se 164— 17 164— 17 l6i | .. 
Do. do. 6% Cum. Pref. 30,001—40,000 
10,900 £7 pd. (issued at £2 10s. prem. all pd.) f; m : i a Eg IUIS EE 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 ... - se 3 24%) nil nil li— 2} 11— 2 s 
90,000 Do. do. Non-cum. 6 % Pref., 1 to 90,000 2; 3 7 nil 495; 21— 23 21— 2 ES 
125,0001 Do. do. 44 Y Perp. Deb. Stock Stock .. | .. | .. M10 —114 110 —114 113 
50,000 Do. do. 44 % 2nd Deb. Stock Red. Stock si 102—105 102 —105 T 
19,894 | Central London Railway, Ord. Shares T ies 10 93— 10} 97— 10} 101 
129,179 Do. do. do. £6 paid 10 52— 6} 51— 6} 55 
59,254 Do. do. Pref. half-shares EI paid s 1j— 1i 11— M S 
67,680 Do. do. Def. do. £5 paid "P NUT Mdh n 44— 4i 41— 43 A: 
630,0000 | City and South London Railway sis - ... (Stock! 14575: l% 14%) 67 — "70xd | 70 — 72 71 | 6&8 
22,500 | Do. do. Ord. shares, Nos. 1 to 22,500 £3 pd. | 10 | ... e ids 21— 34 21— 31 s 
32,098 | Crompton & Co., Nos. 1 to 32,098  ... bus T fi 5 M gss m "€ 11— 2} 1lg— 2} 
Do. 5% 1st Mort. Reg. Debs., 1 to 743 of 
82,850 £100, and 901 to 1,070 of £50 Red. N T . | 89 — 94 89 — 94 A id 
99,261 dison & Swan Utd. El. Lgt., A" shares, £3 pd.1 to 99,261 b | 5 51 6 % 21— 23 21— 21 2H| 25 
17,139 Do. do. do. ‘A Shares, 01—017,139 | 5 5 7 55% 6% 4 — 5 4 — 5 VM I 
194,023 Do. do. do. 4 % Deb. Stock Red. 100 | ... 8 . . (101 —103 101 —103 102171 
110,000 | Electric Construction, 1 to 110,000 ... te we 2| 5 6 6%! 24— 23xd| 28— 28 24 2i 
16,343 Do. do. 7 96 Cum. Pref., 1 to 16,343 27 e 7 & 7%| 3 — 3}xd 3 — 3] is | yi 
111,100 Do. do. 4% Perp. lst Mort. Deb. Stock Stock  ... ad . . {105 —107xd 105 —107 T" 1 
91,196 | Elmore's Patent Copper Depositing, 1 to 70, 00 ; 25 E oe 3 i— § i— 8 e ES 
67,275 | Elmore's Wire Manufacturing, 1 to 69,385, issued at 1 pm. 2.4 - 4 8 - +- 4 i— 14 us jn 
9,6000 | Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 10 1 7 7 5 9—11 9 — 11 ae 5 
12,500 | Henley's (W. T.) Telegraph Works, Ord. ... ..| 10! 8 10 i 12 21 — 22 21 — 22 22 a 
3,000 Do. do. do. 7% Prof. ..  ..]| 10! 7 & 7 7 $ 184A— 194 |184— 194. | ... | 
50,000 Do. do. do. 43 Mort. Deb. Stock... Stock 44% 44%: 4495112 —117 112 —117 1153 , .. 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works . . 10:10 % 10 / 10 „ 214— 224 | 214— 221 TET 
800,000 Do. do. do. 4 95 lst Mort. Debs. | 100 a . 102 —106 102 —106 "em 
37,500 |{Liverpool Overhead Railway, Ord. ... "^ m . 10 23% 26%: 31% 104— 108  104£4— 106, | .. | - 
10,000 f Do. do. Pref., £10 paid 10. 5 e 5% 5 „ 15#— 16} 152— 16} T i 
37,350 | Telegraph Construction and Maintenance ... m " 12 ' 15 15 3 15 % 36 — 39 | 37 — 4l 39% 3$] 
150,000 Do. do. do. 5 95 Bonds, red. 1899 | 100 5% 5 | 5 95100 —103 100 —108 ©... | .. 
540,000l| Waterloo and City Railway, Ord. Stock s . 100 25: 117 —122 123 —128 125 | 121 


t Quotations on Liverpool Stock Exchange. 


t Unless otherwise stated all shares are fully paid. 


Dividends marked z are íor a year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


*Birmingham Electric Supply, Ordinary £5 (fully paid) 104. 

House-to-House, 4495 Debentures of £100, 105—108. 

Kensington and Knightsbridge Electric Lighting, Ordinary Shares 
£5 (fully paid) 14—16; Ist Preference Cumulative 6%, £5 
(fully paid), 8—84. Debentures, 105—108. Dividend, 1897, 
on Ordinary Shares 1095. 


* From Birmingham Share List. 


THE TELEPHONE INQUIRY. 


(Continued from page 215.) 


need not n I do not bear in my memory, and if I did I should not 


be prepa 
of Departments—we came to a formal and deliberate decision, which 
was communicated to the Telephone Company. The result of the 
discussion of those two proposals between Mr. Arnold Morley and 
myself is contained in a letter addressed to the National Telephone 
Company, I think, on March 13tb, 1893, in which we expressed our 
determination to decline to aocept either of their proposals, and 
stated that it was impossible to restrict the freedom of the Post- 
master-General in any way to grant licenses—a question which we 
considered had been closed by the arrangement of August, 11th, 1892. 
That was the substance of the letter which contained the conclusions 
at which we then arrived. 

Did that letter " anything about its being a condition of the 
working of licenses by corporations that they should purchase the 
local systems of the National Telephone Company ?— Certainly not. 


Bank rate of discount 23 per cent. (June 3Oth, 1898). 


London Electric Supply Corporation, £5 Ordinary, 34—44. 

*T. Parker, £10 (fully paid), 144xd. 

Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
paid, 8—84. Dividend for 1896—6%. 


The Committee will, I suppose, obtain that letter from the Post Office, 
but the words which I have taken from that letter were that it was 
impossible to restrict the freedom of the Postmaster-General in any 
way. 

Mr. GoscHEN, recalled, was examined on the same point, and he 
said that to the best of his belief what happened was this—in the 
course of the debate in the House of Commons on the telephone 
service he used some phrases, which had been before the Committee, 
with reference to municipalities being willing to undertake the tele- 
phone business themselves, and he aid: I see nothing contrary to the 
Government policy in such a proposal.” He understood that after tbe 
conclusion of the debate, the then Postmaster-General, Sir James Fer- 
gueson, expressed his surprise at what he (Mr. Goschen) bad said, and 
that Mr. Lamb, who was sitting under the gallery at the time, also was 
impressed by the fact that that had not formed the subject of dis- 
cussion before. He understood that he then said to Sir James 
Fergusson: "I presume that if municipalities are to undertake the 
business, then they will have to pay for it." Sir James Fergusson' 
memory was clear upon that point, and Mr. Lamb's memory was 
absolutely clear, as he understood it on that point, and he certainly 
could not set his memory in the negative against it. He assumed, 
therefore, that he said it, but it appeared to him that it was au obiter 
dictum intended for the Postmaster-General and for the officials, 
because there was certainly nothing to conceal in it. But certainly 
it had not formed the subject of any discussion among theme elves. 

The CHaIBMAN: Was this private conversation intended in any 
way to be conveyed to the company, so as to form any part of 
verbal understanding with them ?—I should say certainly not. 

And no one had any right to so convey it?—-The matter has neve! 
come back to my recollection, or to my notice, until now. - 

Is the Committee to understand that, in 1892, it was your opinicr 
that such a condition should be imposed on corporations ?—4As I say 
my memory is not clear on that point. I could give the Committe 
a ulative opinion with regard to it. 

"What is more important, I tbink, is your opinion now. Six year 
have elapsed since 1892. Do you consider now that this conditior 


ought to be attached to the granting of such licenses to corporations ` 
Now, you are not examining me with regard to Mr. Lamb’ 
evidence, but with regard to my view of tae general policy to b 


pursued, and I am not sure that I should be prepared to give at 
opinion on that point without examining all that has 3 aince 


~ 
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ind the various documents, the contents of which have generally 
from my memory. . . 

And the circumstances may ba ve altered ids | those six years ?— 
Tost is elf. evident; but, speculatively, I should say that I drew a 
dytinction at that time—I gather this from my speeches, and from 
wxLisg elee—between the places where the Telephone Company had 


. aimedy established areas and places in which they had not. No 


EB T ' 
^ 13% [mid that there would be confusion if in any given area there 


dosbt the policy of the tben Government—and I have little hesita- 
non in saying was that competition, which we reserved in the 
preget possible terms, should be rather kept in terrorem over the 
company, than that competition was to be established. I gather that 
from the terms of my speeches at the time, and that it was part of 
the arrangements which were to be made that, if the service was im- 
perfect, in that case there should be competition of one kind or 
ssctber; bat I do not think it was in the mind of the Government of 
tat day, while they reserved the right of competition, that they 
— at once, and on any scale, to establish competition with our- 
gives, ov to grant licenses for that competition. 

Mr. Blur: Do you mean to say that this expression to Mr. 
Lamb wee a sort of private official communication to the Department, 
xd in no way intended to be communicated to the company ?—No ; 
it wns certainly not intended to be conveyed to the company. It was 
an off-hand expression, as far as I can gather, in reply to a question 
u to what I had meant when I said this. 

And in no way intended to give any moral claim to the company, 
to de set up on such a casual remark ?— Certaioly not. 

Su J. Joicry: I gather, from what you have said, that your opinion 


u that time was that, both in the interest of the public and for the 


benefit of the Post Office, it was not desirable that there sbould be 
peting authorities in one, area ?—I think, in my speech in 


vere several competing companies, and what I seid was open to this 
cecstracticn, that it would be more desirable, i? at any time a muni- 
opality wished to establish its own system, that it should buy the 
niin system rather than that there should be two systems 
miim M the same time, with all the copfasion that might ensue. 


Tut in what I may call a epeculative opinion in reference to what 


| mx. 

And practically you looked upon the National Telephone Company 
it y particalar area as working as a sort of agent for the Post Office? 
—That is too strong a term. 

Mr. CO LA: Do I understand you to re that the Poet Office 
v&ined the right of setting up competitive telephonic exchanges? — 
Ta, distinctly so, in the event of the service of the National Com- 
pany being imperfect—imperfect in the sense of not answering the 
expectations that had been formed of it. I hesitate about giving this 
cpoion, because I have not re-examined the whole subject since the 
urement was signed; but I may say, broadly, that it was distinctly 
ite intention to reserve competition ia order to prevent any of the 
ters or the disadvantages of a monopoly. 

ôir Jawes Fergusson was also ed with reference to the 
verbal agreement, and said that his recollection of what Mr. Goschen 
bad termed his obier dictum was as nearly as possible what the hon. 


rem der had just told the Committee. 


— 


Sir J. WoopHoUSB: It was a purely private conversation, I 
3 ?—It was a purely official conversation, and therefore 


pa 

It formed no part of any considered subject with reference to the 
ritten before you at that time ?—No. 

Mr. Bartumy: In your capacity as director of the company, you 
wald not consider that that conversation had ever existed, in fact? 
Jo; bat it would remind me of the view taken at that moment, 
denz I am not in the least pretending that is was a settled 


Mr. J. C. LAMB, second to the Post Office, was then again 
recalled, and said : I should like to make a very sincere and heartfelt 
apology to Bir William Harcourt and Mr. Goschen for bringing their 


: ‘ames into this matter. I fully admit and accept the reproof which 


Xr William Harcourt bas, though very gently, given me for having 
ntioned a matter of confidential communication. I think I could 
ofer a defence which would appeal to the generosity, if not to the 
‘ment, of the Committee, but I prefer to leave it there, and to ray 
X" very sorry I am for having mentioned a thing which they did 
Xt intend to be mentioned in public. I can positively assert that I 
xve mentioned this to the company. On the contrary, I urged that 
Mii cf the kind should be said to the company; but I confess I 
vu batmyed into saying something which I ought not to have said, 
wd I wish to make this very sincere apology. 

Mr. Laws then read certain correspondence which had taken place 
1 the company and the Post Office prior to the agreement of 
Y^ The first letter from the National Telephone Oompany to 
i m was dated Febiuary 9th, 1893, and in the course of it 
8 8 — 

It kas come to our knowledge that a feeling is springing up in 
Artus of the great towns in favour of municipalisation of the tele- 
Ftwe service, for the reasons that it is desirable in great and 
Hd cities that the wires should be placed underground, and that 
f u lavolves disturbance of the street, the service ought to be in 
i n hands of the municipality, in the eame way as are the under- 

am for the supply of gas, water, and electric light, and in one 
ae (Glagow) this feeling has culminated in action with the Town 
a With the trunk wires connecting town and town in the 

of Company, the company have no reason to apprehend 
“ope, but with sach trunk wires in the hands of the Government, 
ery existence of the company is threatened, should it be the 
n of the Department either to favour the municipalisation of 
ker ves, or to give way to the policy under Parliamentary 
Sie You may say, and with perfect trutb, tbat the status quo 
det ete no change since the time wken the heads of arrange- 
Were signed by Bir James Fergusson and Mr. Forbes; but 


there is an essential differenoe between possibilities and probabilities, 
and asit has now been brought home to us that the condition of 
affairs which I have indicated is within the range of practical 
politics, I venture to think that it is the duty of the board of 
directors of this company to ascertain the views and policy of the 
Department, and to safeguard the interests of their shareholders in 
the pending arrangements before it is too late, and they have parted 
from their great source of strength, viz., the trunk lines. There are 
two ways of dealing with the matter :— 

“1. The constitution of large areas, comprising within them all 
the towns surrounding each great centre with which such towns have 
community of interest, c.g., take the case of Manchester. The com- 
pany have constituted Manchester and each of the following towns 
surrounding it, viz., Bolton, Bury, Rochdale, Oldham, Ashton, Stock- 
port and Glossop separate areas. All these places centre u 

achester, and have close business relations with it, and if t 
were all put together in one ares, the company would have the pro- 
tection which they have now, aud to which they are entitled, because 
the inter-communication between these towns being in the hands of 
the company, there would be no inducement on the of the 
separate municipalities to set up separate systems. It is true that 
the constitution of large areas such as I have indicated would trench 
upon the Post Office revenue, but that might be met by providing for 
an adequate payment by the company to the Department. 

^ 2. The insertion in the agreement now in negotiation between 
the Department and the company of provisions rendering it impracti- 
cable for the Department to grant licenses to municipal or other local 
authorities. I would venture to point out that there is n in 
the Treasury minute of last session inconsistent with the insertion 
of such provisions. 

In conclusion, I have only to add that I am sure you will 
appreciate how absolutely essential it is for the company, before it is 
too late, to guard iteelf against the development of a policy of muni- 
cipalisation of the local telephone service. The municipality, with 
the rates at its back, with the right to take up the streets, and the 
right to prevent the company from doing the like, would be in a 
position to compete on most unfair terms, and would have, at the 
same time, all the present 5 and knowledge in hony 
which the company, who have borne the heat and burden of the day, 
have assisted so greatly to develop. The company are most anxious 
and desirous to loyally co-operate with the Department ia making the 
telephone service of the country both thorough and efficient, and are 
now fully prepared to expend—and, indeed, are now expending— 
very large sums of money with that object. 'They are also p 
to stand their chance in any fair competition with a local licensee 
company, having to raise its capital in the open market, but they 
would not be justified in surrendering their position of strength with- 
out reasonably and properly guardiog against the development of s 
policy which will be bound, in the nature of things, to prove destructive 
to them." 

Mr. Lamb replied on March 13th in theletter referred to by Sir Wm. 
Harcourt. In the course of the letter he says:— 

“ The Postmaster- General has given very attentive consideration to 
these proposals, but he regrets that he does not find it in hie power to 
accept either of them. The question whether the freedom of the 
Postmaster-General to grant licenses should be restricted in any way 
was discussed in thé fullest manner before the heads of arrangement 
with the National Telephone Company were ed by Bir James 
Fergusson and Mr. Forbes on August 11th last. It had been stated 
to Mr. Forbes in the clearest terms that any such restriction was 
impossible. The question was closed by the signature of the docu- 
ment to which I have referred, and the Postmaster-General, while 
fully appreciating the objections to multiplying separate systems in 
given areas, does not think that any reason has been advanced which 
would justify him in giving such undertakings as he suggested. As 
to the areas within which it is proposed that the company shall carry 
on its operations, there has been, on the part of this Department, a 
careful endeavour to meet the views of the company, with a due 
regard to the policy described in the Treasury minute which was 
laid on the table of the House in May last. On questions of detail the 
Postmaster-General would still be glai to give his best consideration 
to any suggestions that might be made by the company, but he is not 
prepared to discuss a proposal of the effect of which would be to 
entirely disturb the basis of the settlement which has already been 
provisionally arrived at between the company and this Department. 
The Postmaster-General trusts that on further consideration the com- 
pany will be prepared to out the ent set forth in the 
document which received the signature of their chairman on August 
11th last, and he would be glad to receive an assurance to this effect 
as soon as possible.” 

The CHArBMAN: There were no Brivate letters from you to Mr. 
Gaine on this subject ?—I don't thiok ao. 

If tbere were, would they be filed? —They would be in my own 
possession, and they could be produced. 

Would they bs filed as Post Office documents ? —I suppose they 
would. It will be sufficient for me to say that I should have no 
objection to their being produced. 

Was tbis bighly important letter of February 9th, 1893, which 
throws a flood of light upon the intentions of the company, treated 
as a confidential document and retained by you alone, or was it filed, 
as such papers are filed and registered, and open to the view both of 
the secretary to the Post Office and of the Postmaster-General ?—It 
was certainly open to the view of the secretary to the Post Office and 
cf the Postmaster-General of the day, but I am not able to say 
whether it was brought before the pretent secretary to the Post 
Office and the present Postmaster-General. 

Where did you keep this highly important correspondenoe ?—It 
was kept in the room of my private secretary; but I desire to say 
that an abstrac5 of the whole correspondence in which these lettera 
are mentioned has been submitted to the Postmaster- General. 
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Mr. J. 8. FogBES, chairman of the National Telephone Company, 
was recalled, to make an explanation with regard to some remarks 
made by Mr. Provand at tke last sitting of the Committee. The 
WITNESS & id that in the course of his evidence he had stated that 
the Mutual Company of Manchester had got bold of people's money 
on mistaken pretensions. That statement Mr. Provand bad cha- 
racterised as calumnious, but he adhered to it. In the prespectus 
the Mutual Company promised everybody everything, but they did 
not fulfil their promises. They had utterly failed as a commercial 
concern, and had ended in ruin. 

The Cmarnmam: It is the prospectus you complain of ?— Yes. 

Bat you do not suggest that there has been any mierepresentation ? 
— Oh, no. The prospectus was issued in good faith, but the pro- 
mises were not carried out. 

The CHAIBMAN said that he had just reccived from the Lord Mayor 
of Manchester a resolution 1 8 by the City Council to the effect 
that, in their opinion, the telephone service should no longer be in 
the hands of the National Company as a monopoly. Would Mr. 
Forbes tell the Committee whether the Manchester Corporation was 
one of the corporations with whom the company had a special 
agreement ? 

Mr. FokBES: Yes. 

Mr. Provan, M P., then apprcached the table, and asked to be 
allowed to put in some papers in justice to thote gentlemen who 
had acted with him in connection with the Mutual Company of 
Manchester. 

The CHAIRMAN: The question of bona fides has been raised and 
settled, and the whole matter is settled. 

Bir SPENCER WALPOLE, secretary to the Post Office, in reply to the 
CHAIRMAN, said he was cognisant of the letter of February 9th, 1893. 
To the best of his belief he saw it for the first time last Sunday, and 
the reply of March 13th he saw for the first time last Friday. Before 
that he was not aware of the existence of those letters, and he did 
not think he had seen the correspondence which they began. 

You had to deal with the final settlement of these questions, and 
I should have thought it would bave been necessary for you to know 
what had been done by your predecessor on the point?—I can see 
the importance of tbat knowledge, but I do not wish to convey the 
idea tbat any knowledge has been withheld from me. Whenever I 
have asked for any correspondence it has readily been given to me. 

But this information was not in your possession when these agree- 
ments were signed ?— To the best of my recollection, no. Papers of 
this kind are kept in the custody of the particular branch of the 
Department which is concerned. Mr. Lamb was doing right in keep- 
ing these documents in bis Department. 

GM the letter of February 9th necessarily confidential?—Yes, I 
80. 

So confidential that the two highest cfficials of the Post Office knew 
nothing about it ?—I knew nothing about it. 

The Committee then adjourned. 


The: Times says that the Committee met on Friday to consider their 
report. The principal questions with which the chairman (Mr. 
Hanbury) invited the Committee to deal were: (1) Is the telephone 
service now, or is it calculated to become, of general benefit; (2) is 
the Post Office in any way hindered, by legal agreement or by good 
faith, from competing itself or through licenses with the National 
Telephone Company in exchange areas; and (3) ought competition 
to take place? So far, the Committee have not made much progress 
with their conclusions, but they have agreed upon certain general 
principles as a basis for recommendation in regard to points of detail, 
the most important of these being that the telephone service (1) is 
not at present of general benefit, either in the United Kingdom at 
large, or even in those limited portions of it where exchanges exist; 
(2) is not likely to become of general benefit, either in the country as 

a whole, or in existing or future exchange areas, so long as the present 
practical monopoly in the hands of a private company shall continue; 
and (3) as it has already become of much more general benefit in 
other countries, affording less scope for its development than is 
afforded by the greater density of population and the greater wealth 
and commercial activity of the United Kingdom, so it is fitted to 
become in this country, if worked solely or mainly with a view to the 
public interest, a valuable instrament in further developing the 
trade and social life of the nation, towards which new means 
of communication have always hitherto so largely contributed. 
Mr. Hanbury invites the Committee to declare that the service 
given by the National Telephone Oompany is not generally inefficient, 
nor, for the class of subscribere whom almost alone it serves, can the 
rates be considered unduly high, although higher than are paid by 
similar subscribers in Germany. He thinks, however, that a service 
already so essential to commercial men, and so well calculated under 
other conditions to benefit, directly or indirectly, all classes of the 
community, ought no longer to be treated as the practical monopoly 
of a private company, a course for which no legal or moral necessity 
appears to exist, and especially ought not to be worked on a system 
under conditions which confine its benefits to a limited class in 

areas, permit preferential rates to be charged, and allow a 

private licensee of a public monopoly to refuse the use of a business 
necessity to one esman and grant it to his competitor under 
similar circumstances, impose no limitation of charges, and leave the 
ess at large dependent on a service which is in its turn wholly 
dependent upon innumerable wayleaves held upon very precarious 
tenure, and nearly all liable to be terminated after six or 12 months’ 
notice. Having arrived at the conclusion that the right to compete 
is established, Mr. Hanbury next asks the Committee to consider 
whether competition is expedient, and, if so, whether local autho- 
rities should be empowered to undertake a telephone service. In his 
opinion, competition is both expedient ard necessary, in order, first, 
to extend and popularise the service, and next to avoid a danger, 


which is by no means remote if no alternative system is in 
operation, that a purchase of the company's undertaking at an 
inflated price may be forced on the Government of the day. 
Amongst the conditions which Mr. Hanbury would impose upon 
municipalities in this connection are (1) that the system should b 
one of double wires; (2) that a marimum rate should be imposed. 
and no inducement afforded to carry on the service at a profit with a 
view to lightening the burden of local taxation; (3) that a minim un 
rate should also be imposed to protect the Post Office against a re- 
duction of rates to a point which would involve an unremuneratiy: 
service after 1911; (4) and that a royalty of 10 per cent. on the 
receipts should be paid to the Post Office. 

Several private sittings of the Committee have been held ttis 
week to consider the report. 


THE LONDON COUNTY COUNCIL AND 
CONTRACTS. 


Tue London County Council is a curious body, and the members seen 
to think the world was made for them and for the exploitation of thei 
fads. A case in point has just come to the surface in respect cf a con 
tract which Messis. Yarrow & Co. were asked to sign on receiving a: 
order for a shallow draught steam fire float designed on special line 
which Messrs. Yarrow had adopted for some gunboats recently built b: 
them for the Admiralty. The contract contained several clause: t 
which Messra. Yarrow took exception, notably Nos. 16 and 3: 
No. 16 clause provides that Mesers. Yarrow (or any other cor 
tractor) shall not dismiss or change their foreman unless with th 
consent of the chief officer (of the County Oouncil), and such chie 
officer shall dismiss the foreman of Mesars. Yarrow & Co. s 
and when hs think fit, and  sball also dismiss any pe: 
son in the. contractors’ employ. The clause gives to th 
County Council power to dismiss any and all persons who may t 
working for Messrs. Yarrow, just as it may please them. Now w 
call this a piece of gross impertinence, and it isa common enoug 
clause in other than the contracts of the County Council, even : 
somewhat modified. A contractor undertakes work, and at the sam 
time he undertakes risks, and has a right to employ whomsoever h 
likes, and it is simply monstrous that he should be compelled t 
change and dismiss reliable and able men, perhaps for no bett 
reason than that such men do not suit the conceit of some emplo; 
of the Council. Clause 34 provides & penalty of £5 for each an 
every breach of some fanciful scale of payment for time and ove 
time, as to which the Council have no business whatever to interven 

The same clause relates to a schedule of hours of labour, and al: 
enforces that a printed notice shall be displayed of a certain schedu 
of hours of labour which it pleases the Council to lay down. On tl 
presentation of these ontrageous demands, Messrs. Yarrow ve 

roperly requested to have returned to them their design, whic. 

owever, the Council wished actually to put up to public tende 
though it had been prepared by Messrs. Yarrow at their own cos 
The only inkling of honesty observable on the part of the Counc 
was an obscure hint to pay something for the plans and specification 
Finally, we believe, it was decided to give up the plans, and soit com: 
about that London, badly equipped as it is in appliances for fighting fir 
must now be indefinitely deprived of a badly needed float because tt 
London County Council prefers to risk any number of fires rathe 
than give up its pettifogging iaterferenoe with contractors, and th 
power of working mischief between employers and employed, whic 
culminated last year in the strike and leck out. Mesars. Yarro 
have, in fact, been firat requested to undertake costly experiment: 
work for the benefit of the Council; then they are awarded the wor 
on impossible conditions. Mesers. Yarrow decline to give up tl 
management of their own works to any official it may please tb 
County Council to put in. The net result is that the best firm 
best fitted to undertake the best work at the cheapest rat: 
possible for good work are really out of the running in Count 
Council contracts. London’s work is tendered for by a limite 
number of firms, which does not include many of the best one 
and the ratepayers, who can ill afford it, are mulcted to the tun 
of many scores of thousands of pounds per annum in order th: 
a ens class of the community may pose as benefactors to th 
working classes. Let what is the truth as to wages. Messr 
Yarrow pay their men better wages than the run of trades unionis! 
obtain, but they are not to be ordered to pay such wages to ever 
loafer who would get into the works under the :gis of tb 
County Council. It is to this end that the County Council's gospi 
inevitably leads. It is well to protest at once against the r 
introduction of the thin end of the wedge which worked such havc 
to both masters and men last year, and brought down both wage 
and profite, as well as depriviog this country of much trade whic 
went abroad. 


REVIEWS. 


Elementary General Science. By A. P. Simmons, B. Sc., an 
L. M. Jones, B.Sc. London: Macmillan & Co. 


We are not particularly impressed with this attempt t 
teach elementary general science by means of a small boo: 
of some 330 pages. The information given is undoubted’; 
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rlectly sound and very concise, but we very much donbt 


: an student, taking the book up with the idea of pre- 


ing himself for a matriculation examination, would be 


ile to gain a sufficient insight into the subjects treated of. 
< Condensation is all very well if it is not effected at the 
orifice of clearness. As regards accuracy, the authors may 
de thoroughly depended on, and the book is quite reliable; 
dat it is very questionable, we think, if, as an elementary 


wroce primer, it CAR prove a suess. 


The Calorie Power of Fuels, By Herman Poors, F. C. S., 
M. Au. 800. C. E., &c. New York: Jno. Wiley & Sons. 
landon : Chapmam & Hall. 1898. 


This book is founded upon Scheurer-Kestner'a * Pouvoir 


*- Calorifique des Combustibles." 


Vo doubt many engineers will have experienced the diffi- 
culty of searching ont from many books the information 
«tat Mr. Poole has endeavoured to gather between the covers 


-:. d the one before us. It is distinctly a work on fuels, and, 
- woch, the author has, perhaps wisely, confined himself 


. within oom 
. ald wish 
'. e his own very excellent tables. 


ively narrow lines. At the same time, we 
had gone a little further in adding further 
The additional infor- 


^ mation we should have desired is equally appropris ta 
. tila of specific heat, in order that, for purposes of 


. ha heat tables in one book 


ge Fe 


eeieering calculations, an engineer might have all 
. "While commenced as a 
ampk translation of Scheurer-Kestner’s work, changes have 
den introduced to adapt it to American methods, and 


„ l goes without saying that it is equally suited to English 
: methods, its American parentage, however, giving it a very 


1 —- a 


full table of American fuels, and a rather general table only 


- d English coals. We find ro word at all of Australian 
ank thongh New Zealand ia fairly well represented. 

- The author defines the calorie and the British thermal 
mit and 
E from the 


on to the calculation of heat of combastion 
ical composition. The method of calorimetric 


. eralution by caloulation, however, is so confused by errors 


— — 


. -dasto the presence of more or leas complex bodies and the 
taney of their exothermic qualities, 


at it has given 


— ae for approximations to the calorimeter method of 


Modern apparatus has brought about this 
Verions calorimeters are described and illustrated, and the 


ite method is condemned as unreliable and even mis- 
kling. Directions for using calorimetric apparatus are 
ur, and for calonlating the value of the apparatus itself 
- ia taking ont the necessary corrections. Fabre and Silber- 
Wn determined the corrections for their own apparatus 
a for all by a series of experiments. These chemists pub- 
del their first researches in 1852, and their figures are 


eh standard to this day. 


Their apparatus is described, 


alder with the changes made by subsequent observers. 


The mse of the calorimeter is explained, because its con- 


: ditions can be every where realised, but the method of the 


CAT 


ub is better when oxygen at 25 atmospheres is available. 


" With the bomb and constant volume method any ordioary 


ee e pu E s 


ix 


M 


Fei u 120 atm 


: 9üp*welorygen may be used, even up to 10 per cent. of 


Mabler naed id aia oxygen, which is purchaseable in 
20 atmospheres. | 
Col being the leading fuel of the world, is accorded the 


in this book. Nearly all known coals have been 


chief vi 
: eu the calorimetric method, and the tables given are 


" wood is leas calorific than soft wood, a fact rather 
e e popular opinion as to the power of timber in 


The tection on gaseous fuels is fairly full, inclading the 
Bases, 
Calculation of temperatures of various gases. Figures are 
Tien the calorific values per kilo, and per cube metre. 
Te M also a section on flame and flame temperatures. 
temperature of hydrogen burned with oxygen 


^ 5727€. bnt the highest temperature obtained is actually 


J only 250" C., the difference being due to dissociation. 


ere we obsery 


e a misprint. On page 169 the specific 


» bat d aqueous vapour is given as 0:475. On page 170 it is 


i 


„ edn alealation as 0-479, and the figure 6,727 is obtained 
: taby, With the specific heat of 0°475 this figure would 


and going thoroughly into the method of 


be 6,788? C. The correct specific heat is 0:479, however, 
and the error is that on page 169. 

The author does not guide us at all in the vexed question 
of dissociation versus increase of specific heat at high tem- 
peratures. ! 

Inan Appendix are given the American standard rules 
for boiler testing, numerous tables of heat, of combustion, of 
substances, thermometer reduction, theoretical flame tem- 
peratures, and others of value. 

In the table of coal values, very few of the United States 
coals go beyond 15,000 heut units per pound, two Nova 

cotian coals touch or exceed 16,000, and four of the United 
States coals do so, none of which is an anthracite. Ten 
French coals exceed this number, but no English coal is 
credited with so great a capacity as 16,000, the nearest, 
Nixon's navigation, falling below by 45 units. The figures 
of the analyses do not seem to bear out altogether the 
calorific values given, and there are many obvious errors in 
the table of Eaglish coals, the sum of the fixed and of the 
volatile carbon not being correctly added to the total carbon. 
The results are hopelessly discordant, requiring amendment 
for the majority of the coals of Great Britain. 

In pointing out such errors as we have observed, we do 80 
not in a captions spirit, or to undervalue the book, which 
every engineer shonld have. | 


General Elementary Science. The University Tutorial 
Series. Edited by WILIA BRIGdS, M.A. London: 
W. B. Clive, University Correspondence College Press, 18, 
Bookseller’s Row, Strand, W.C. 


This is another attempt to compress a large amount of 
mformation into a small space, and is more or less successful, 
in so far that the book is of more respectable dimensions than 
others in which the same task has been undertaken, though 
it may be doubted whether it is sufficiently full for the purpose 
required. Writers or compilers of books of the kind have 
themselves mostly acquired their knowledge by studying 
from a number of treatises, each dealing with a special sub- 
ject, and unconsciously they imagine that the condensations 
they put together can impart, clearly and easily, information 
which is really only to be properly grasped by the help of 
separate works, and not by a number of sections, each con- 
sisting of a few pages. 

The b:ot in question is, however, the work of authors 
whose knowledge of the subjects they write about is 
thoroughly sound, and such information as is given is 
therefore quite reliable. A number of excellent examples 
are given at the end of each chapt-r, and also the answers to 
each. The three sections into which the book is divided 
treat of ** Mechanics," ** Heat, Light, and Electricity," and 
Chemistry.“ The subject of electricity is touched upon in 
but 34 pages. | 


Practical Organic Chemistry for the Elementary and 
Advanced Examinations of the Science and Art Depart- 
ment. By GEORGE GEORGE, F. C. S. London: W. B. 
Clive, University Correspondence Collega Press, 13, Book- 
geller's Row, Strand, W. C. Is. 6d. 


This little book appears in the ** Organised Science Series 
which is being issued by the University Correspondence 
College. It is intended primarily for the use of students 
preparing for the elementary or advanced stage of the 
Science and Art Department's examination in practical organic 
chemistry, and it seems to fulfil this object very well. We 
rather expected to find that it was more or less of a cram book, 
but though the passing of examinations has been kept 
prominently in view by the author, we think that he has 
succeeded in producing a work which will be useful to the 


general student of chemistry. The system upon which the 
tests are arranged is sound and practical, and the chapters 


are not marred by frequent mistakes. The index is rather 
scanty, but then the book does not pretend to be a work of 
reference. The only real fault that can be found with it 
refers to Chapter VIII., in which instructions are given for 
the preparation of tome of the re-agents used in organic 
analysis. These instructions should have covered all the 
re-agents, and they should have been much more explicit than 
they are. We should not like to trust a student to prepare 
his re-agents by means of them, since they are too brief, and 
not always clear. ! 
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NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.—19098. 


Compiled expressly for this journal ly W. P. TBowrsow & Co. 


Electrical Patent Agents, 322, High Holborn, London, W. C., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


16,135. “Improvements in electrical heating apparatus also ap- 
plicable for use as electrical resistances.” J. T. NiBLaTT and M. 
SuTHERLAND. Dated July 25th. 

16,155. “ Improvements in the globes of electric incandescent and 
similar lamps and lamp shades or chimneys.” ENGLISH INDUSTRIALS, 
LiwrrZD, and G. E. Hgyr-Dr.. Dated July 25th. (Complete.) 

16172. “A voltaic battery cell with hot air depolarisation.” 
H. pg R. pz Lavison. Dated July 25th. 

16,245. “A new or improved electric sounding device.” J. P. 
BuckrEv and W. A. Crorrur. Dated July 26th. (Complete.) 

16,257. “Improvements in starting switches and regulators for 
electric motors.“ J. R.Ganner. Dated July 26th. 

16,263. “Improvements in and connected with the laying cf 
electric cables.” A. CLEAVER. Dated July 26th. 

16,267. ‘Electric communicator for use as a means of communi- 
cation between passengers and guards or drivers of trains." G. 
ARMSTRONG. Dated July 26th. 

16,291. ''Improvements in alternating current transformers." 
L. M. J. O. Levasseur. Dated July 26th. 

16,299. “An alternating current transformer for induction coils.” 
M. KonHr. Dated July 26th. (Complete.) 

16,351. “Imrovements in or connected with dynamo - electric 
machines.” J. Mann. Dated July 27th. 

16,952. ''Improvements in or connected with incandescent elec- 
tric lamps.” W. H. Macrapyzn and J. Ferauson. Dated July 27tb, 

16,976. ''Electro-magnetic bearing for sbafts subjected to end 
thrust." E. N.SronNzY and A. SHarp. Dated July 27th. 

16,985. “ Improvements in electrical fire alarms.” H. A. Orssox. 
Dated J uly 27th. : 

16,396. “ vements in and appertaining to the working of 
incandescence e c lamps.” D. MacLacan. Dated July 27th. 

16,460. "An improved automatic device specially applicable to 
fhres-wire or balanced systems of electric distribution generally.” 
Vunrrss, Lrurrzp, and L. J. Brase. Dated July 28th. 

16,464. “Improvements in the construction of electrodes for 

batteries.” A. Henneron. Dated July 28th. (Complete.) 

16,469. "Improvements in the manufacture of electric telegraph 
and telephone cables.“ L. T. B. SauwmpEnRsON. Dated July 28th. 

16478. "Improvements in gearing for electric motor cars.” 
G. R. Bror. Dated July 28th. QUU 

15,488. “Improvements in the method of and apparatus for 
starting and contro electric motors. T. Paexce and J. A. 
Epmompsox. Dated July 29th. . 

16,522. Improvements in electric arc lamps.” R H. OUNNINGHAM. 
Dated July 29th. S | 

16,552. “Improvements in electric arc lamps.” H. BREMER. 
Dated July 29th. (Complete.) 

16,553. 
Dated July 29th. (Complete. ) 

16,558. SEE e in galvanic batteries.” A. J. BRNEDIOT. 
(W. 8. Doe, Unſted States.) Dated July 29th. 

“ Improvements in and relating to secondary batteries and 
the like.“ O. Lxvrros. Dated July 30th. l 

16,592. “Improvements in wave or current ted motors." 
G. Huamms. (G. Lofgren, United States.) Dated July 30th. 

16,595. "Improvements in electric heaters" H. Lom. Dated 
July 30th. 

16,599. “ 5 in and relating to electric tramways and 
railways” J. Rossom. Dated July 30th. | 

16,002. “ Improvements in drums for holding electric cables and 
in covers to be used with such drums.“ T. OXLEY. Dated July 30th. 
(Complete.) 

16,659. “ Electrolytic 


rocess for extracting metal from their 
= combinations 
plete. 


E. SriLBEBG. Dated July 30th. (Com- 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any. of these Specifications may be obtained of Messrs. W. P. 
Tuouseon & Oo., 322, High Holborn, W. O., and at. Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1898. 


125. "Improvements in controlling electric motors and switches 
therefore.” K. Bowmn. Dated January 3rd, 1898. Relates to a 
switch whereby it is possible to increase the speed of an electric 
launch for & short interval, and consists of & cylinder of ebonite 
ot other suitable materia], mounted on a spindle working in bearings 
and provided with a handle. On the surface of the cylinder are 
fixed metallic bridge pieces in suitable positions, on which bear 


" Improvements in electric arc lamps" H. Bnamumn. 


fingers mounted on an insulating block to which the electric cor. 
nections are made by means of thimbles. The cylinder is provided 
with a ratchet wheel and a pawl, and the whole is mounted ons 
metal casting. 3 claims. 


729. „An electrically operated machine or tool for cutting fabrics 
per, and the like.“ F. GARDENER and D. Surrg. Dated Janoar 
lth, 1898. Relates to an electric rotary cutter, and comprises a bus 
plate upon which is supported a guard plate, which extends around 
the periphery of the cutter to protect the edges, the cutter beine 
mounted upon the exterior rotating part of an electric motor, which 
is supported from above. Means are provided whereby the moto 
may be adjusted in porition, so that as the cutter is worn away b; 
use and repeated sharpening, the motor may be moved to maintain 
the cutter in the most effective position for operation. 6 claims. 


1,697. „Apparatus for the electrolytic treatment of bleaching 
liquids.” M. Mass. Dated January 21st, 1898. Relates to apps 
ratus for the electrolytic treatment of bleaching liquids, and cor 
sists of a number of upright electrodes arranged at ap ately 
the centre of the liquid, and below the electrodes dead bere ar 
formed. The said chambers receive the slime from the liquid 
thereby obviating a sbcrt circuit being formed between two elcc 
trodes. 2 claims. 


2,991. "Improved double arc lampe" W. Marsresom. Date: 
February 5th, 1898. Relates to an improved arc lamp with two in 
dependent clockwork mechanisms, in which the release of the on 
clockwork mechanism after the consumption of the other pair o 
carbons is effected by a lever pee ge with projections, and actuat: c 
either mechanically or el cally, the lever being arranged alter 
nately to stop or release the said clockworks in such a manner tha 
each pair of carbons can be renewed separately. 3 claims. 


3,259. “Improvements in the construction of apparatos for pro 
ducing and receiving Hertzian electric waves" E. Ducaet: 
Dated February 9th, 1898. The apparatus for producing the electri 
waves is an oscillator the construciion of which allows of th 
immersion of the spheres in an insulating liquid, at the same tic: 
securing from the outside their junction or separation an 
the possibility of observing the sparks which shoot out. Th 
regulating of the s:paration is executed from the outside, thu 
avoiding acting upon them from the top. 5 claims. 


3,841. "Improvements in the method of and means as, “Hid fo 
connecting electric glow lamps to main conductors" F. Patr 
Dated Febr .16tb, 1898. e head of the lamp is filled w:t 
cement in which two pressure springs in contact with the ends of th 
platinum wires connected to the fibres are fixed. "These pressur 
Springs are bent at their outer ends, so that they will clip and hoi 
on wires and receive the current from them. The surface of th 
cement in the head has a covering of paraffla wax. 3 claims. 


3,925. "Improvements in electric safety fuses and lamp co: 
nections.” W. O. Gover. Dated February 16th, 1898. Relat 
to a construction of an electric safety fuse. It consiste of a be 
of insulating material on which is screwed a cap, it has projectir 
up from it a curved partition consisting of two side and a midd. 
part extending some height above the base. On the outeide « 
each ition is fixed a terminal. The two terminals are connecte 
by a fuse wire. 2 claims. 


3,993. Improvements in or relating to electric ignition devic 
for internal combustion engines.” A. J..Bourr. (The Soci: 
Nouvelle des Etablissements Decauville Ainé.) Dated February 17t! 
1898. Relates to electric ignition devices for internal combostio 
engines, and consists chicfly of & platinum wire maintained in s 
incandescent state by means of an electric current, and arrange 
so that its position relatively to the explosion chamber can b 
adjusted as dosired for the purpose of enabling the working of tb 
motor to be regulated by advancing or retarding the period c 
ignition. 2 claims. 

4,999. “Improvements in and relating to electric railways o 
a road contact system.” W. M. Baowu. Dated March Ist, 18% 
Relates to that class of railways in which a bared conductor i 
disconnected sections forms one side of the working circuit. On 
terminal of the dynamo at the power station is connected to the raii 
of the track, while the other is connected by intermediate feeders an 
sub-feeders to the switching mechanism. The switching mechanisr 
is ordinarily open, so that no current is delivered to the top of tb 
box, but it is closed by the field of a magnet carried beneath th 
travelling vehicle. A collecting shoe which makes contact with th 
box when the aforesaid magnet is above the box, the current of whic 
is delivered to the circuits upon the vehicle. 5 claims. 


5,868. “Improvements in incandescent electric lamps and i. 

for manufacturing them." W. L. VogLkma. Dated Marc 

10th, 1898. Relates to the use of the carbides of the followin 

metals, viz., uranium, thorium, ytterbium, erbium, cerium, calciur 

and magnesium for manufacturing filaments for use in incandescen 
electriclamps. 2 claims. 


6,223. “Improvements in or relating to conductors for electri 
reilways.” B. Smatom (C. M. White). Dated March 14th, 18% 
Relates to a conductor for electric railways. The conductor consi 
of a web fitting between an upper insulating strip and a lower insu 
lating strip. At each of the web is a flange, the vertical flang 
forming the contact ce for the shoes, and the horizontal flange 
serving to keep the shoes from moving vertically out of contact witl 
the vertical flanges. 10 claims. 


8.085. Incandescent electric light decorations.” A. A. Porrock 
Dated April 4th, 1898. Relates to decorations for electric glon 
lam he lamps are enclosed in artificial flowers, made of paper 
cloth, or any other suitable material, the leaves of the flowers an 
made of a framework of wire to which the parer is secured. 2 claim 


THE 
Yo. III. ^ AUGUST 19, 1898. No. 1,082, 
. JE Sc SMOKELESS COMBUSTION. 
— Engines wiese . 950 — 
N er e V'ülow Lamp (ustrated phy (oi — 9 ba : f 
u Telegraphy 1 d ot zino Last week it was the turn of the Metropolitan Electric 
Retractory Ores (illustrated) se * 265 Sapply Company, of St. Peter's Wharf, Amberley Road, 
Workin — ves ese „ „. 267 Paddington, to be charged at the Metropolitan Police Court 
coco v Uo 2 iim the emission of black smoke from their works’ chimney. 
267 


Caters Towers = Seah Blactrioliy Works — 273 While the company were compelled to generate electricity, 
A Mew Un for Alumintum * 975 — there was nothing, said Mr. H. C. Byron, who prosecuted, 
der Tog: Their History, Contraction and i, which specified the coal they should use, and it was a 
VVV 270 question for the company to take the consequences of relying 


Some 


len... " ere c „ 284 upon a smoke-producing coal if they chose to do so for 
— COT OT . Ses economy. Then the magistrate asked why the energy could 
E 


m = 2388 dot be produced by gas engines, and Mr. Byron wisely 
„  exolaimed: “ Exactly; there is no reason whatever,” 
to which Mr. Spender Bower replied for the defendants, 
“ Tt is absolutely impossible.” We feel glad we were not in 
Court to hear Mr. Byron's foolish remark. It is simply 
| 2 | maddening to listen to the unpractical babble of technically 
uE M | unlettered counsel upon engineering subjects. Tbey may 
WIVERSAL ELECTRICAL DIRECTORY bs "i de the Panio wars and give the date when Han- 
NK. .  nibal crossed the Alps, but of coal congumption they know 
1898 = nothing; Mr. Frank Bailey gave evidence on behalf of thé 

— | | company as managing direotor, and admitted that the 

| i furnaces were suitable only for Welsh coal, and stated 
Price 6s. that if the company had intended to use soft coal 

| | (bituminous), there would have been a chimney to each 

I. ALABABTER, GATEHOUSE & OO. boiler, and careful stoking would make a deal of difference. 
4. LUDGATE HILL, LONDON E. o. - . We do not understand the allusion to the separate chimneys, 

| | and think Mr. Bailey must have been misreported. The 

| ! | magistrate finally held the company responsible, and gave 

TEN ELECTRICAL REVIEW, _ them nine months in which to “build the necessary 
Published every FRIDAY, Price 44. chimneys,” which we take it means to amend the construo- 

n. Oldest Weskiy Mectrical Paper, Established 1872. tion of the furnaces, so as to make them consume bituminous 
"B COLAND BY enDER FROM ANT REWSAGERT mm rows oa n fuel without smoke. Any furnace will burn smokeless coal 

. without smoke; this is a self evident truism. To burn 


JB Third Rall Traction Bystem (idlustrated) 
Bris Comite pai 
relie Fine — 


OFFICE :—4, LUDGATE HILL, LONDON. bituminous coal is a compound operation. It requires more 
| D ^ es ud skill on the part of the fireman than is ugnally possessed 
e A4dreas: " LenzzaT, Lemmon.” Code ABO, by men accustomed to loading up Welsh. It demands 

c rH etm | also a Special construction of furnace, and a oarefully- 


Sl Leon shouid be addressed tg the Proprietors, H. Alabaster, ed | | 
MD MUN ead regulated secondary admissson of air above the fire in order 
Ns" acral Review " ia the sosegnised modium of the Riestrienl Trades to afford oxygen to the hydrocarbon gases which so rapidly 


rae RETIN LATHE Iu Groat Brite, Pest Prin per Tons, ide. - distil-off each new charge of fuel. The ordinary water-tube 
[aL MM — 2 boiler in its usual setting is hopeless as a smoke preventer. 
Dre It cannot fail to smoke, but pl Baboook & Wilcox pi 
efe Seapine ét, ean pow be bad Doni in pany have grappled with the difficulty, and have modified 
— — v their boiler 20 us to admit of a setting which permita of the 


Pob; * K Van Homme, S9, Marray 

. — | , of gases and air admission similar to that possible in 

OT ye eee eee Lancashire boilers, and we have seen such a_ boiler, 
| D 
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even where the secondary air admission was hardly 


on the best lines, fired on the side-firmg system, 
so as to be practically smokeless. Nor should the 
now classic Wigan coal trials be forgotten, which proved that 
in Lancashire boilers the very bituminous coals of Lancashire 
and Cheshire could be burned both smokelessly and economic- 
ally. It is not easy to secure the economy, nor is smoke a 
sign necessarily of a wasteful use of coal. Black smoke is a 
fearful thing to gaze upon, but a very impalpable thing in 
itself. It is evidence that in the combustion of hydrocarbon 
gas certain particles of the gas have not been in contact with 
oxygen at a time when they were hot enough to combine 
with such oxygen. We may supply double and treble the 
air chemically necessary, yet smoke may result. The 
difficulty is to provide the air at the right time and 
place in sufficiently fine streams to thoroughly per- 
meate the whole volume of gas, to do this at the right 
temperature for ignition, and to provide a space free from 
cooling agents in which combustion may complete itself. 
The usual setting of the ordinary water-tube boiler makes 


no attempt to fulfil any one of these functions, The Lanca- , 
shire boiler is right in shape, but it fails, where and so far 


as it does fail, in having a water-cooled furnace ; and often, 


through the desire of boiler makers to sell cross tubes at 408. each ; 


by having water pipes put across the flue tubes behind. the 
bridge to effectively knock out any life from the struggling 
flames which burn past the bridge. We hardly wonder at 
steam users going in exclusively for Welsh coal. They 
have had but little encouragement from boiler makers to do 
otherwise, and too often when they do attempt to remedy 
the evil by trying experiments, the smoke inspectors 
attempt to get them fined for any smoke emitted during 
the experiments. We have known this done in Manchester, 
where of all places one wonld expect the smoke inspectors 
to have some technical knowledge ard sufficient sense to 
know that every experiment cannot prove a success, nor can 
it be remedied if wrong usually before a Saturday. We are 
not sympathisers with the production of smoke, but we do 
think that manufacturers have usually plenty to worry 
them without being barried on the smoke question, and 
prosecuted with the aid of any kind of barrister who may be 
put up to fire off ill-digested statements in a police court. 

It is due to the irrational prosecutions for smoke that 
80 many have taken the weak course of using exclusively 
smokeless coal, in place of attempting to secure the economy 
of cheaper bituminous fuel. 


THAT a paper dealing with the above 
subject should have been presented to the 
Saratoga meeting of the American Master 
Mechanics’ Association is in itself a sign of the times. A 
so-called master mechanic is what in England would be 
called a locomotive superintendent. His duty is to find the 
machines which draw the trains, and it appears probable 
that every day will see more of these machines electrically 


Flectricity Applied to 
Steam Railroads. 


operated.. For elevated lines, the author of the paper, Mr.. 


D. W. Brangs, thinks electricity specially suitable—largely 
because of the facilities it offers for rapid service, some 
recent acceleration tests having shown a rapidity of 
acceleration 40 per cent. better than steam locomotives can 
possibly give. With standard railroad type of cars four 
50-H.P. motors at 500 volts and 90 amperes, mounted two on 


OAL REVIEW. 


each truck, geared down 33—52 to the axles, gave a speed 


- of 30 miles per hour in 10 seconds. In five seconds after 


the controller switch had been moved a speed of 19 miles 
was secured, and so on, in 10 seconds 30 miles, 15 seconds 
35 miles, 20 seconds 38, and 25 seconds 40} miles 
per hour. This is very rapid acceleration indeed, an 
ordinary train rarely exceeding a speed of 10 miles per hour 
at the end of the first 10 seconds. On the Manhattan 
Elevated a speed of only 13} miles was secured by steam in 
20 seconds, during which the space covered was 198 feet, 
while the electric car had attained 38 miles velocity ard 
travelled 356 feet in the same time. As there is no dynamic 
jerk at the start such rapid starts are not unpleasant. In 
the course of his paper the author described the system 
of control invented by Mr. F. J. Sprague, whereby each 
controller on the various cars of a train is operated by a 
little pilot motor from the driver’s equipment, every 
car thus working as an independent unit in a con- 
nected train. Coupling stresses are thus reduced to a mere 
differential minimum. ‘The multiple unit system is thus 
applicable to trains of any length. The author also de. 
scribad the system of pick up from the third rail. This is 
simply a cast-iron shoe of 15 or 20 lbs. which is dragged 
along the rail and lasts about a year. To show what 
electricity can do he quoted the daily 800 passengers 
between New Britain and Hartford with the old steam 
service with three car trains of 200 tons. The electric 
motor cara weigh 25 tons and carry 8,000 people diily 
with a much more frequent service. It. is this frequency 
of service which secures passengers. Is it not a fact that 
people object to wait, and will take a slow omnibus which 
pisses their street end rather than go by train which may 
involve some initial waiting even if the destination be 
sooner reached? Active people especially are those who will 
add to the receipts of lines when a frequent, service is 
introduced. | | 


A Golden Fleece, —The story goes that some courtiers, 
who used every artifice to keep within the Royal favour, 
wished to make his Majesty believe himself to be an expert 
angler, But there was no bite, and the King got angry. 
Thereupon the courtiers secured possession of the first fish 
they could lay hands upon, and gave secret instructions to 4 
diver to fasten it to the end of the line. The game would 
perhaps have answered had not a smoked fish been fastened 
there in error. Royalty knew the difference, with the result 
that someone suffered. Without pointing a moral to adorn 
this tall tale, we may remark that a recent event recorded in 
America is just about as good. A certain Baptist minister, 
blessed with the name of Rev. P. F. Jernegan, like all good 
Baptiste, had a great, belief in water. He found no difficulty 
in obtaining both gold and silver from the bottom of the 
gea, and the Electrolytic Marine Salts Company came into 
existence for the purpose of working out his secret process. 
Gold and silver was obtained, it is true, but we have seen it 
stated somewhere that there were confederates, and a diver 
was in the parson's employ. Someone discovered a neatly 
laid deception scheme, after the style of the smoked herring 
story, and now it is stated that the Electrolytic Marine 
Salts Company has stopped the issue of stock, pending 
further investigation, as the inventor of the proces 
being, as we remarked, a good Baptist, has again 
testified to the efficacy of water treatment by himself setting 
sail for Europe by the first sbip without giving notice to 
his associates. It seems that the company has collected 
about a million dollars from the public and paid to Mr. 
Jernegan $338,978. Thoseconnected with the Boston office 
are stated to be men of honourable reputations, who will 
spare no effort to ascertain if there has been any deception. 
Our New York namesake suggests the following refrain for 
a chorus to be sung by the stockholders of the now celebrated 
Electrolytic Marine Salts Company :—“ Done again: 
Jernegan gone again! Will he pay back again? Neer 
again!" The whole of which story we take Cum grano 
salts ! | 
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- HE STARTING OF GAS ENGINES. 


- L'India Electrique remarks that the production of 
. betie current at cafés and other public places by inde- 
.. podent means and gas power is attended with economy as 
. omad in general with the purchase of current from 
. oatsde, bat adds that a universal inconvenience of gas 
~ eim is the putting of them in motion, which, while often 
Field in amal! sizes for the attendant to accomplish, is 
. im bepond the power of a single man in sizes of 25 or 50 
bP, & common power . In certain installations, 
. . wham the motors drive a common shaft by belting, which, in 
un drives the dynamos, a small gas engine is provided to 
^ yt the shaft in motion, and to start one of the larger 
: = turn is able to set the remainder in motion 
NM 1 

On the other hand, numerous installations are provided 
- with axumalaors, which serve not only as a reservoir of 
. energy during the stoppage of the engines, but also as 
. rgnlators of the current, preventing the alternate brightness 
and ee dallnees of lamps consonant with the 
~~ pert 

— P umnged, it is the custom to borrow the power 
. bee to put the engines in motion by utilising the 
. pecie property of &hunt-wound dynamo; to act as motors 
., under the action of a current the reverse of that they them- 
ler generate, the rcwtation being in the same direction. 
uff 1, D represents a dynamo driven by a gas engine. 
^ 1, Steabunt winding, and E is the field rheostat. 


Ide dynsmo being coupled to the distribution bara by one 
ab switches, 1, F, of which F iu general is automatic, the 
den being themselves coupled to the accumulator, it is olear 
 Uuif we so place the switches we shall send a current 
j ee] to the normal through the armature, and through 
: Vela if the rheostat of the exciter is not open, a current 
bene sense as the ordinary excitation. The resulting 
: rhe cues the dynamo to revolve in the normal direction. 
Udo this the dynamo, having to turn the motor against 
l he resistance, will acquire in time a 8 COITe- 
` Wong with the difference of potential of the current 
“pled to it, and the current will attain an intensity suffi- 
1 Tt bara the armature, unless the belt slips, when the 
; ie may even be injured by centrifugal force. It is 
5 i mary to moderate the current at the outset by intro- 
5 118 mch a resistance as may be progressively reduced, 
: 4/8 command the current as to avoid over-heating on the 
; We la] over-ranpiog on the other. In the figure 
Urn SA, R, should be arranged with one part 
D tal” m circuit during starting, so that in neither case 
a dri ande intensity bə attained, and the other half 
a into a large number of sections to be successively cut 
j bus xoond rheostat, n, the moving contact of which 
b % that of the principal rheostat, is to be coupled 
mish contact at the head of the field regulator on 
T ieee the handle of this latter during starting. This 
E Will be divided into as many sections as possible, 
' X Will be placed entirely outside the circuit before the 
aie contact of the principal rheostat attains its fall 

| ih M that the excitation, and consequently the 
feld, hall be brought to maximum value at the 

| 


moment of starting. The large number of sections of the 
rheostat is necessary to prevent sparking, which will bs 
the more strong as self-induction is considerable. 

To put the motor in motion under these conditions, the 
switch of the field regulator is placed on the insulated contact, 
and the switch, 1, is closed, leaving open the switch, F. The 
movable double contact of the rheostat, R Ri, is moved to 
excite the field progressively, and send current into the 
armature, creating a couple sufficient to overcome the resist- 
ance of the engine. Obviously the compression should be 
suppressed in order to reduce the effort. When starting has 
once been effected the acceleration is rapid, and the current 
borrowed from the accumulator diminishes; compression is 
re-established, gas is introduced, the runner of the rheostat 
may be put back, nevertheless the current should be allowed 
to nearly equalise itself in order to diminish sparking. 

The rheostat, Ri, might be omitted by placing at once the 
handle of the field regulator to the extreme right, but in this 
case the excitation of the dynamo would be diminished by 
the presence of the rheostat, R, in the circuit. Moreover, 
the omission might be dangerous to the armature. Figures 
of the power necessary for starting will be of interest. The 
author cites a few :—At the Government printing office, five 
Charon motors of 45 H.P. each drive Fives-Lille dynamos 
of 250 amperes at 40 volta. To make a sure start requires 
a current of 90 to 110 amperes, and at most 110 volta, or a 
rate of, say, 10,000 to 12,000 watts, compression being sup- 
pressed. Speed sufficient to allow gas to be introduced is 
obtained in 25 to 80 seconds. 

At the Polytechnic School two 25-H.P. motors are coupled 
to a very heavy shaft, 15 metres long, and carrying the belta 
of the two motors and of the two dynamos, and very heavy 
pulleys. Starting is freely effected with 70 amperes of car- 
rent, 110 volts by the shaft alone, the motors being discon- 
nected. Speed at once increases, and the current needs to be 
reduced to 15 or 20 amperes after a dozen or 20 seconds, to 
prevent over-running.  Onoe the shaft is running, the 
coupling of one of the motors calls for 50 amperes. In 
another case a 50-H.P. motor, driving a dynamo of 110 
volts by 250 amperes, takes scarcely 85 or 90 amperes to 
start, and a second motor of half the power, with counter- 
shaft, demands about 50 amperes—time, 20 seconds. It 
appears from the figures that the necessary starting effort of 
an engine and dynamo is not far from two-fifths that of the 
maximum power produced, and that the time required is very 
short, and the consumption of current insignificant. 


Fia. 2. 


Liquid rheostats might find a field in this connection, but 
would require to be so arranged as never to allow short 
circuit of the armature, and the value of the resistance must 
never be below a certain figure. 

It is interesting to note that a single rheostat may be 
made to serve for starting any number of motors and 
dynamos, a simple commutator device allowing any machine 
successively to be ap pa in the starting circuit. The 
arrangement with two dynamos is shown in fig. 2, the two- 
pole commutator, c, being coupled by one axis to the final of 
the armature rheostat, R, and the other to the rheostat, 
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Rl, The two left poles of the commutator are connected 
to the contacts, E: El, and the two right poles to the negative 
brushes of the dynamos. A dead pole separates the two 
poles: of each commutator, which serves as a rest point 
when out of use, and movement is made to the right or 
left according as one or other dynamo needs starting. Once 
up to speed the rheostat, R Rl, is brought to the dead point; 
o is then placed at rest before exciting the machine, and 
closing the automatic switch, F. The same arrangement is 
made for four or five machines, or more. The arrangement 
may equally well be employed to start any motor from any 
running machine, as well as from an accumulator. 


LODGE’S SYSTEM OF SYNTONISED 
WIRELESS TELEGRAPHY. 


THAT the Marconi system of wireless telegraphy has achieved 
considerable practical success is well known to readers of the 
ELECTRICAL REVIEW. Messages have been sent over a 
distance of 16 miles, and printed in dot and dash on the 
3 3 The id of bid ee 5 
not been great when com wi 0 8 o 

ordi line wis, but there are many exoeptional circum- 
stanoes in which that drawback may be more than counter- 
balanced by the several advantages of the Marconi system. 

One thing, however, the Marconi system has yet failed to 
do, that ia, to transmit messages which will only be recorded 
by a single selected receiver. In the early days of the 
Marconi system there was much talk about this being done, 
by taking advantage of the principle of resonance; but it 
has been found that in practice this principle cannot be 
utilised by the Marconi apparatus. The theoretical conditions 
under which synchronism or syntony can be made effective 
in telegraphy by electric waves have been thoroughly investi- 
gated by Dr. Lodge, and the results of his investigations 
have been embodied in. practical form in a system of 
apparatus which has already been explained in general terms 
in the ELECTRICAL REVIEW, but which we are now able to 
describe in greater detail. "TUN 

In Lodge’s invention the method of intercommunication 
consists in utilising certain processes and a tus for the 
purpose of producing and detecting a sufficiently prolonged 
series of rapid electric oscillations, and in so arranging them, 
that the excitation of a particular frequency of oscillation 
at the sending station may cause a telegraphic instrument to 
respond at a distant station, by reason of being associated 
through a relay with a subsidiary circuit capable of electric 
oscillations of that same particular frequency, or of some 
multiple or sub-multiple of that frequency. Other distant 
stations will similarly be caused to receive messages by ex- 
citing at the sending station alternations of different fre- 
quency. Individual m 3 can thus be transmitted to 
individual stations without disturbing the receiving appli- 
ances at other stations which are tuned, timed, or syntonised 
to a different frequency. Each station is usually provided 
with both sending and receiving apparatus. 

A complete system of Hertzian wave telegraphy may be 
said to consist, in its simplest form, of an arrangément 
shown diagrammatically in fig. 1, where a representa the 
emitting apparatus, and B the receiving apparatus. In the 
emitter illustrated in fig. 1, electricity from a suitable source, 


tuch as a Ruhmkorff coil, a, is supplied to a pair of con- 
ductors, which discharge into each other from knobs ö and c, 
and thus excite oscillations, which emit one or two waves 
before they are damped oat. 7 


The receiving circnit consists essentially of a collector, : 
a coherer, e, a battery, /, or other suitable source of curren 
and a telegraphic receiving instrament, g, all in electric: 
connection as shown. 

In Lodge’s system is a definite radiator oe of 8 cor 
ductor or pair of conductors (represented by the letters i / 
in fig. 2 and following figs.). These conductors are of lj 
capacity, and may be arranged either as a Leyden jar, i 
preferably spread out Er in space (one of them bein 
the earth when desired). To h and A! ively ar 
joined a pair of pee knobs, A? h3 (protected by glas 
from ultra-violet light), which form the adjustable spar: 


„ 


gap called the “discharge gap.” ‘Between either capacit 
area and its knob is placed a self-inductance coil, i4, a co 
of wire or metallic ribbon, , preferably insulated with an 
solid or fluid insulator, as in fig. 2, or in air, and of a shap 
suitable to attain the greatest inductance with a give 
amount of resistance, The object of this coil is to prolon 
the electric oscillations occurring in the radiator, and so con 
stitute a radiator of. definite frequency or pitch, emitting : 
succession of true waves. ‘This renders syntony in | 
receiver possible, because the exactitude of the respons 
depends on the fact that the total number of oscillations i 
a suitably-arranged circuit is very great, so that a ver 
feeble impulse is gradually strengthened till it causes s per 
ceptible effect, on the well-known principle of sympatheti 
resonance. 

The electricity is supplied to the radiator by a Ruhmkor 
coil, a Tesla coil, or an influence machine, in one of thre 
different ways according to circumstances. 

The first way is by leading wires from the machine to tb 
two discharge knobs, A? A3, which gives a discharge whic 
follows on a fairly steady electric strain. 

The second way consists as shown in fig. 8, in having 
supplementary pair of spark gape, hê À' (which are calle 
“supply gaps"), one knob of each (called the reoeivin 


knob), being attached to the middle or other oonvenier 
point of each capacity area, ^ Al, and the other knob of eac 
pair (called the supply knob) being connected by wires, “ 
to the Ruhmkorff coil, a, aud brought moderately near th 
first, so that when the coil is in action the oapacity are 
shall receive their positive and negative charges byan di 
ruption, that is, in a sudden manner, rather by th 
slower of metallic conduction, They are wir 
ool, 
and across the short spark gap kno ay 


a shunt, I. ! 

On the third plan, as indicated . 4, a Leyden jar 
other suitable ae SJ, is interni in ach of 
wires, As, leading from the coil, a, to the supply knobs, 
that the knobs are supplied from the outer, that is, 
uninsulated coat of jar, while between the inner 
or coil terminals, a third spark gap, called the starting 
also consisting of two knobs, Al A1, is arranged. The 
coats of the jars must not be insulated from each other ; 
are usually joined by a self-inductanoe coil of fairly 
wire, k, so aß to pers thorough charging. When the 
charge occurs, wire acts as an alternative path, but 


= 
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liy sount of its self-inductance does not prevent the sparks at The wire, I, in this case leads to one terminal of the Ruhm- 
‘the my gaps. | korff coil, a, the other terminal of which is taken to earth. 
i; y both the methods described with reference to figs. 3 The capacity area, ^, is insulated as shown at //'?, 
and 4, the two capacity areas, ^, A., which, together with the : 
. jpdactance coil between them constitute the radiator by 
"4 ari disruption or impulsive rush, are charged. The 
usp advantage obtained is that charges so communicated are left 
læ to ekilate free from any disturbance due to maintained 
„ conection with the source of electricity, and therefore oscillate 
we lager and more simply than when supplied by wires in the 
zz. galway. Moreover, the capacity areas of the radiator are 
is thw more conveniently employed as the capacity areas of a 
.. mwæiver without need of disconnection. 
The arrangement described with reference to fig. 4, illus- 
trates most completely the method of charging the capacity 
areas, 4, Al, with an impulsive russ. ES 


"» HN 


42 3 


DEI. 


Fig. 6 
"du i Fig. 4. ; 


z; ! . Fig. 7 shows an arrangement which will catch the wind 
de action is as Follows :—The Ruhmkorff coil a charges 8 e : : ge. 

i» the mj, whose outer coats are connected, and discharges less, and which is fitted with a syntonised coil, A“. 

[Xi them at the starting gap, 21°. This spark precipitates a dis- 

cu charge at the supply gaps, 2’ 4°, and suddenly supplies the "en 

im capacity areas, hh", with electric charges, which then surge FF h £ f 

dm through the connecting coil, , (divided into two parts in hA h 
this figure), and spark into each other at the discharge gap 

1% between the knobs, 4°, A3. This last discharge is the chief 

12 agent in starting oscillations which are the cause of the 
emitted waves. But it is permissible in the arrangements, 

cy fig. Sand 4, to close this last gap when desired, and so leave 

ix. the willations to be started by the sparks at the supply gaps 
alone, their knobs, in that case, being polished and protected 

i5 fmm ultra violet light, so as to supply the electric charge, 

zt ina sudden a manner as possible. 

2 Spheres or square plates, or any other metal surfaces may 
be employed as capacity areas, but for the purpose of com- 
bining low resistance with great electrostatic capacity, Lodge 

ers cones or Span pi or other diverging surfaces, with 

, vertices adjoining, and their larger areas spreading out into Eee 
; Wwe. A single insulated surface may be used in conjunc- | T = iz 
| Wm with the earth, the earth or conductors embedded M „% o — 
therein constituting the other oppositely charged surface. | „„ 
Radiation from an oscillator consisting of a pair of capacity 
areas is greater in the equatorial than in the axial direction, 
and, accordingly, when sending in all directions is desired, 


Fig. 8 shows an insulated metal surface, in the form of a 
roof, u, of a shed or building, which may: be used as a 


* Fra. 5. 


in rel to arrange the axis of the emitter vertical. More- 
5> Ower, radiation polarised in a horizontal N that is, with 
. in electric oscillations vertical, is less likely to be absorbed 
. WIN its passage over partially conducting earth or water. 
Ani of insulated capacity areas arranged for long distance ! KM 
^ Sglaling is shown on the left-hand side of fig. 5. a | 

Iz. 6 shows a single insulated capacity area, À, with the - 

s- tanh acting as the other surface, and leading up to the spark capacity area, suitable connection and apparatus (not shown) 
^ min , A by a triangular sheet or cone, A}, so as to for emitting or receiving being placed inside the little 
^. Viri good conductance even to rapidly alternating currents. house, J. | 
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The self-inductance coil, represented at 4t in all the 
figures, is a coil of highly conducting wire or ribbon, well 
insulated by air or by some other medium, as already 
described, or else covered to a sufficient thickness with 
insulating material. It may be either a flat coil, enclosing a 
plane area and shaped so as to have a maximum self induct- 
ance for a given resistance, or it may be a cylindrical coil 
wound on a finely sub-divided iron core, as shown at m, fig. 9, 
either ring-shaped, or U-shaped, or straight. 


5 
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The discharge knobs, AÀ?, h3, may be arranged at one 
end of such a coil as shown in figs. 2, 3, 7, and 9, or the 
coil may be in two halves, with knobs inserted in the middle 
at pleasure. 

Several such coils, A, 447, rr, with their knobs, h?, Ar, 
l, may, as shown in fig. 10, be arranged for use with a 
single pair of capacity areas, and any one of them may be 


brought into action by a suitable switch. Thus the desired 
frequency of vibration or syntony with a particular distant 
station may be attained by replacing one coil by another, 
for the frequency can be adjusted either by varying the 
capacity of the condenser or jar or other conductor employed, 
or the charged body, or, on the other hand, by varying the 
number and position of coils or other portion of the dis- 
charge circuit. That discharger is in action whose spark 
gap is allowed to operate, and a switch, A! B! Ci, can deter- 
mine which of a set of different coils shall be utilised. 
Fig. 11 illustrates the form of switch indicated at fig. 10. 


An alternative plan to that described in fig. 10 is to con- 
nect the capacity areas through one pair of knobs and a 
single large coil of a considerable number of turns, as shown 
in fig. 9, and to have keys or plugs or switches, s! and 82, 
whereby some of the turns can be shunted ont of action, so 
that the whole or any smaller portion of the inductance 
available may be used, in accordance with the correspondingly 
tuned receiver at the particular station to which it is desired 
to signal, This arrangement may be used in lien of, or in 
combination with, interchangeable inductance coils such as 
are shown in fig. 10; in the latter case they are useful for 
correcting slight errors in tuning for any one station. 

Another plan, and one well adapted to secure accurate 
tuning, is to arrange some or the whole of a syntonising 
coil so that ita a may be made to approach or recede from 
one another. The one is named by Lodge an adjustable 
coil, and the others replaceable or interchangeable coils. 


A A receiver, or resonator, consists of a similar 6 
capacity areas connected by a similarly shaped conductor 
self-inductance coil, the whole constituting an abiri 
arranged eo as to have precisely the same natural frequer: 
of electrical vibration as the radiator in use at the cor 
sponding emitting station; but it must not have a spr 
gap such as h? A’, or if it have a spark gap the ramen: 
be carefully cloced, or shunted, or bridged across- by a gy 
short conductor, for example like fig. 11, before the ama; 
ment can be properly as a receiver. 

Referring to fig. 3, it will be seen that that diagram illu 
trates a combined emitting and receiving apparatus. Whi 
in use as a radiator, the gap between the discharge knon 
h? Nö, ig left open. When utilised as a resonator, the s 
gap is closed by the shunt, A? (shown on a larger scale, fig. 11 
and the coherer, e, battery, f, telegraphic receiving instr 
ment, g, are connected through a thin wire, z, from each er 
of the inductance coil, A (i.e., from each of the capaci: 


areas). 

If the Rahmkorff coil, a, had been actually connected | 
the capacity areas, à Al, as in fig. 2, then it must be detache 
and substituted by the coherer circuit when a receiver 
required; bnt if the charge has been supplied through gap: 
in figs. 3 and 4 (and this is the best plan), then the Ruhmke: 
connections can be left unaltered, as it in no way then affe. 
the action of the resonator, provided always that the coil 
not put in action while the receiving circuit is oonnected u; 

A coherer consists of any arrangement which drops i 
resistance on ghee of an electric impulse, and rises to i! 
old resistance on being subjected to a mechanical impu 
such as a tremor or tap. | 

A coherer circuit is any known arrangement for obsertic: 
or recording effects due to fluctuations in the electrical resis 
ance of a coherer. 

Lodge makes use of Branly's coherer, in which a pi 
of conductors are embedded in metallic grains or powder o 
filings. He prefers to use selected iron filings of unifor 
size, sealed up in a good vacuum, and with communicatin: 
surfaces or electrodes reduced to points of thin platinu 
wires fused into the glass with their ends close togethe 
Instead of the Branly or other well-known coherer, D. 
Lodge also makes use of the coherer illustrated, fig. 1: 
wherein a point, n, rests lightly on a flat metallic surface, 


!' ingenti - 
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For instance, a needle point of steel or platinum may mak 
light contact with steel or aluminium or other spring like ! 
watch spring, straight or bent, fixed at one end, p, am 
delicately adjustable by a thumb-screw, g, at some othe 
part, so as to regulate the pressure which it exerts on th 
fixed needle point. | 
Whenever an electric wave or impulse from a distan 
radiator arrives and stimulates electrio vibrations in th 
syntonised resonetor or absorber arranged for the purpose 
the delicately-adjusted junction of the two metals, or of t^ 
metallic or other particles which are connected up to th 


resonator so as to feel these vibrations, suddenly and great! 


changes its electrical resistance, and this diminution ? 
resistance enables a local battery to actuate a relay, or ! 
telephone, or other telegraphic instrument in circuit ther 
with. 

To break contact again, or to restore the original greate 
resistance, any form of mechanical vibration suffices. Lode 
mounts on the stand of the ooherer either a clock o: 
tuning fork, or a cog-wheel, or other device for causing ' 
shake or tremor of sufficient. intensity, maintaining it ! 
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motion by either a spring or weight, or by electrical means. 
In fig. 12, r and s are two wheels of a clockwork train. 
Upon the arbor (or on a disc mounted thereon) is a series of 
wrrations or the like, f (ahown exaggerated in the drawing), 
which as the wheel rotates effects the vibration of the lever 


Buy m gay 


serves very well. Or the mere motion of any clockwork 
sfaohed to the stand will suffice. An exceedingly slight, 
almost imperceptible tremor is all that is usually needed. 

The diminution of resistance takes place instantaneously, 
sad contact is broken again in a very small fraction of a 
scond later. The instant it is broken the junction is 
rudy to receive a fresh signal. The rapidity of signalling 
depends on the quickness of response of the signalling instru- 
ment, and it depends also on the rapidity with which the 
mechanical arrangement can break or interrupt the cohesion 
directly after the electrical stimulus has established it. 
ledge bas found that when a telephone is used the coherer 

restores iteelf without specially arranged tremor, and that a 
: is the quickest responder that can be used. 
d the coherer circuit the coherer is usually arranged with 
„ide coherer in simple series with a battery (voltaic or ther- 
„ wal) ind a galvanometer or other indicator or recorder of 
7  fiucuations of current. The terminals of this series of in- 
*-  wmments are then connected to the capacity areas of the 
receiver close to its self-inductance coil, so that this eame 
cal d wire completes and forms an essential part of the 
coher circuit, The coherer is thus affected by every 
^ decdrical disturbance occurring in the connecting coil or 
u Its capacity areas, and by the aid of the battery at once 
enables the telegraphic or telephonic instrament toappreciate 
(and indicate the signals. This plan is shown in fig 13. It 
Eu improvement on any mode of connection that has pre- 
viondly been possible without the connecting coil. 


c od 
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In some cases Lodge, as shown in fig. 14, surrounds the 

.  Eyatontsing coil of the resonator with another or secondary 
coll, u (constituting a species of transformer), and mäkes this 

I. latter coil part of the coherer circuit, so that ‘it shall be 
secondarily affected by the alternating currents excited in the 
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conductor of the resonátor. The coherer is thus stimulated 
the currents in the secondary coil, and not primarily by 
currents in the syntonising coil itself, the object being to 
kave the resonator freer to vibrate electrically without dis- 
turbance from attached wires. $ 
E all cases it is permissible, and sometimes desirable, to 
nt the coils of the telegraphic instrument by means of a 
Wirt or other non-inductive resistance, as shown at % in 
fig. 13, in order to connect the coherer more effectively and 


: =y to the capacity areas or receiving arrangement whereby 
„ A indlated. „5 | 


orepring, o. Such a tapper as is used in dentistry likewise. 


Dr. Lodge has not yet published the results of any experi- 
ments in which distances have been traversed by means of 
his signalling apparatus as great as those that have been 
attained’ by the Marconi system. A few months ago ‘he 
informed us that he had transmitted signals over a distance 
of one mile, without any perceptible falling off in the 
efficiency of the apparatus. This points to much better 
results being achieved. The utilisation of resonance would 
appear to indicate that the inconvenience of the long vertical 
conductor in the Marconi apparatus may be altogether got 
rid of. The results of further experiments with Lodge’s 
apparatus will be eagerly looked for by those interested in 
this subject. | | | | 


ON THE SMASHING POINT 
LAMP. 


OF A GLOW 


By F. W. CARTER, B.A. 


THE fact that the candle-power of a glow lamp diminishes 
as it approaches the end of its life, makes it, in the case of 
many brands of lamp, cheaper to throw away the lamp at a 
certain period of its existence than to let it burn out. It is 
the object of the present article to show when, in the life of 
a lamp, the user will have had the best value for his money, 
or, in technical parlance, to find the smashing point of the 
lamp. 

The smashing point of a lamp depends not only on 
its life characteristics, but also on its cost, and on the 
cost of electrical energy—the greater the first cost of the 
lamp and the lower the coat of energy, the longer may it be 
advantageously kept in use. Prof. Ayrton,* has advocated 
using glow lamps, where energy is dear, only for a portion of 
their life, and then selling them where energy is cheap, in 
order to advantageously burn them out. 

Other considerations than mere economy may, however, 
make it advantageous to remove lamps from use before their 
light has largely diminished. Where a uniformly good light 
is required, it may be desirable to take the lamps out of use 
comparatively early. Then they may be transferred to such 
offices as require less light, or to rooms where the fittings 
have been installed clcser together for the purpose. If 
the cost of transfer be added to the initial cost of the lamp, 
the following determination of the smashing point will 
apply. | 
Let the full-line curve in fig 1. represent the average re- 
lation between candle-power, in a definite direction, and time, 
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for lamps of a particular type, run at normal voltage; and 
the dotted curve, the relation between the power taken and 
the time. Then, in any time, represented by o N, measured 


from the beginning of the lamp’s life, the amount of light 
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obtained from the lamp, in candle- power hours, is represented 
by the area o A P N, and the amount of ry amd 
by the lamp in that time is represented by the area 
o BON. If to the latter area be added an area OD EB,- 
representing the total cost of the lamp—the unit of ot 


being the price of a unit of energy—the increased wa s 


obtained, £6, O C D E B Q N, will represent the total ex- 
penditure on the lamp to time N. : 


The mating oint will be reached when the ratio of the 
total amount of light obtained to the expenditure on the 


lamp is as great as possible, that is, when the ratio of the ` 
area OA P N, to the area oC DEB QN, is as great as possible. 
Calling these areas A and A! respectively, we have to deter- 
mine the time when 11 is a maximum. 


T 


When this is the case— 


d ss 
FAN TUM 
pma D LUAM 
OF A Gt A at § 
aa 
but 4 PN EN let us say, 
d 4! 
and 4p oc Ww = yl, may, 
. Ay—ay m 0, 
A Vy 
or ab gt. 


We thus have to determine the time when the ratio of 
A to A! is the same as the ratio of y to 1. We can do this 
with sufficient accuracy as follows: Find the ratio of A to a’, 
and y to y! for a time represented by N, and also for a time 
represented by x!.' Along N P set off N L equal to 
41. and x M equal to n for the time x, with similar points 
Ll, ul, along x! pi, join L LI and x x! intersecting in x, then 
clearly at the time represented by the abscissa of x, 
AU y *pproximately, and this inatantof timeisthesmashing | 
point. Thus, in the case of the es de which the curves in 
the figure apply, if the vost of the lamp be 1s. 6d., and the 


coit of energy 6d. per unit, the value of 1 at 500 hours is 
278, and of y 295, whilst the value of ^; at 700 hours is 280, 
and of 1 278. Thus the smashing point, determined by 


— 4. 
AUGUE 
Mm WM 


10 05 


the construction given, is at about 670 hours from the com- 
mencement of the life of the lamp. 


It may be noticed that initially R is zero and increasing, 
so that the first stationary point which it passes through is a 
It is conceivable, though hardly likely, that it may after- 


wards pass through a minimum and another maximum, 
but the question of whether the instant obtained as the 


be tangents to the curves at these points, cutting the 


swashing point really corresponds to a maximum valus of 


K is immediately settled by observing whether the tangent 


to the candle-power curve, at the point corresponding to the 
Aime obtained, outs the aris of abecisec: sooner or later than the 
tangent to the -curve at the to the 


same instant of time. Thus in fig. 2, if P and q be poire 
hours, and P T, QT 
time 


line in v and Ti, - is a maximum at this time if o T is lem 
than o TI. This can be seen as follows :— 


on the two curves to 670 


(a) = 1 (et. _ 44 
uë , UP de ae)" 
4 FA 
when v; (4) = 0. 


aa a? Al ; 
Qe uat ^ ; 
A qa ^44 i negative: | 
3 42 d A da! i | 
= a7 y 417 „t = 
d y d. vl " 
179 — — 
y t" dt is negative, 
Now Tel ast 
t TN T 
dy N _ _ m 
ane dt TN WT! 
Thus R is a maximum if 
— 1 Y 1 i 
x7 TY py negative, 
: ; | 
ais at — N T!) is negative, 
or-if NT M TI is negative: j 
that is, if N T! is greater than N T. a 


Thus, in the case of the lamp whose curves are given, we 
see that the ratio of the total candle-hours obtained to the « 


as far as the curves 
The particulars req 


of the lamp to that of a unit of energy would, if reliable, be 
of considerable value to large consumers. 

U cena alas 
and so show the sort of thing one might expect. —— 


MARCONI TELEGRAPHY. 


Durme the few 
. 


weeks some interesting amd important - 


Perfect signals are stated to have both ways during 
the whole 10 days of the trials, no hitch oocurring from first 


the Prince of Wales, een the Prince anda number of . 
orning a bulletin was sent to the Queen of the condition - 

who displayed great interest in the system while on 

the top of the wire from the deok of the tinci udis ! 

two miles from Osborne House, the two positions not being 


to last. Numerous passed between the Queen and 
end deen 

other members of the Royal family, and one or two Cabinet 

Ministers. Mr. Marooni had charge of the trials. Every 7 

m 

of the Prinoe by wireless telegraph. Messages also 

freely between the Duke and Duchess of York, and the Dak | 

the yacht, paid several visits to the instrument room. 
VVV 

The yacht was moored in Cowes Bay, at a distanoe of 

in sight of one another, as they were ted by s hill 

to the rear of East Cowes, which rendered 


ES Oat 


— 
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Tt. signalling impossible between these two stations by means of 
wi, any optical system. The messages varied in length, some 
Ving as many as 100 to 150 words, which is tantamount to 
mí a decent letter. Mr. Marconi’s assistants were on duty from 
‘ees 9am, mil 7.30 p.m. without intermission during the whole 
má period. Towards the end of the time, on the 10th inst., the 
isi» yacht-went on a cruise towards Sandown, and the messages 
m» wem received correctly close off the Vab lightship, which is 
b moored off Bembridge. On the way there, when under steam, 
„a lengthy message was received by the Prince from the Duke 
- a Connaught, and the Pn was successfully despatched, 
t Bough well out of sight of Cowes and Osborne. On the 12th 
int. the yacht cruised,.as far asthe Needles, or rather outside, 
gui went on until the instruments picked up Alum Bay station 
de Needles Hotel—continuing in communication with 
chem all the way, perfect messages being d to and from. 
Communication was kept up throughout the cruise with either 
die Osborne station or the Wireless Telegraph Company's 
station at Alum Bay. During the whole of the cruise the 
Odder pole was obscured, and all the messages had to pass 
overland, and the Alum Bay pole was also obscured until 

nin coming right into the Bay, on account of the station being 


z 
" 


Fic. 1.—Depositine Room. 


situated very much below Heatherwood. The messages were sent 

io’ Mam Bay from a distance of nearly 7} miles, although the 

lying between was exceedingly high; in fact, it was 

about the highest land met with during the time. It was 80 

that the poles were screened by hundreds of feet. 

+ The Prince of Wales and other Royalties gave expression 

io Mr. Marconi of their high appreciation of his system, and 

their astonishment at the perfention to which it had been 

The Prince presented Mr. Marconi with a souvenir 

in the shape of a handsome scarf pin, and wished him every 
ess with his very interesting invention. 


COWPER-COLES’S ELECTROLYTIC METHOD 
FOR THE EXTRACTION OF ZINC FROM 
REFRACTORY ORES. 


Durine the last few years considerable attention has been 


given to the treatment of complex ores such as those 
existing at Broken Hill, which, on an average, contain about 25 
per cent. of lead, 20 per cent. of zinc, and some 20 ounces 


of silver per ton. The following is a complete analysis 
of a sample of B oken Hill ore :— 

Lead 30°05 per cent. 
Zinc 2377 „ ” 
Silver . 06 n ” 
Manganes? 93 „ n» 
Iron ° 391 ” » 
Sulphur 18:96 " » 
Alumina 190 „ „ 
Silica ... ‘ane * VT ^ MO. x 
Oxygen, traces of gold, arsenic, &. . EST au 5 

100:00 "n IL 


The fine silver amounts 
to 22 ozs, 10 dwts. per ton 
of 20 cwts. 

Several attempts have been 
made, on a commercial scale, 
to deal with such ores, but 
the difficulties that have arisen 
in practice have led to the 
abandonment of such pro- 
cesses. Extracting the zinc 
with sulphuric acid has been 
tried by Siemens & Halske 
and others. To obtain a satis- 
factory leach with sulphuric 
acid, it is essential that the 
ore should be roasted quite 
sweet, free from sulphur, which 
necessitates the ore being 
roasted for a long time at a 
low temperature. Even when 
the roasting has been done 
carefully, the extraction of 
the zinc has been very imper- 
fect, and the losses of the 
zinc excessively heavy, as it 

an was found necessary to throw 
cM away a large quantity of the 
Se solution to get rid of the 

impurities, such as silica, 
manganese and aluminium. 
The  Cowper-Coks process 
claims to have entirely overcome all these difficulties, and 
to have other substantial advantages both as re rds 
economical working and the purity of the products 
obtained. 

Experimental works 
to try the process on a commercial scale, 
city of the leaching vats being large enough to 
deal with 40 to 50 tons of ore per week. Fig. 1 
shows the arrangement of the electrolysing cells, also 
the circulating arrangements, the anodes being of 
sheet-lead and the cathodes of aluminium. The difficulty 


have been erected in Cornwall 
the capa- 
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of the roasting has been overcome in the Cowper- any copper that may be t, is then circula 
Coles process by the addition of a mixture of other through a series of  electrolysing cells constructed 
ores, and the use of an air rake, which facilitates shown in fig. 1, where the zinc is deposited in 
the process of roasting, and enables a sweet roast to form of metallic plates on an aluminium cathode, or in 
be obtained with the | 
expenditure of a small 
amount of fuel. The 
object being aimed at is not 
to drive off the sulphur so 
much as to oxidise it. 
The ore, after being crushed 
dry and roasted, is screened, 
so as to remove the very 
fine dust or slimes, which 
are treated by a special 
process in separate vats, 
figs. 2 and 3. The 
screened ores are placed 
in vats, as shown in fig. 4, 
which are provided with 
false bottoms or filter beds. 
Fig. 5 gives details of the 
discharge door, and fig. 6 —— 
details of the  electro- i Ees ss RSN 

lysing cells. The solu- Baa -ee ` 1 
tion employed for leaching = 

out the zinc is a weak 
solution of sulphuric acid, 
which can be made from 
the sulphur dioxide driven 
off from the ore during the 
mm of roasting. The 
eaching solution, after 
being drawn off from the 
epuration tanks to remove 
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"= — (eem of sino sponge, which, when dried, forms a substitute for 
tx ging dost, which is in considerable demand. The voltage at 
os: the terminals of the dynamo is 60, the electrolysing cells 
being worked in series. It is found that by using a 
mitable strength of solution only the zinc and copper are 
mmored from the ore, and that the other metals present are 

voi disolved. The residue, after the zinc has been leached 

oat within s few per cent., is then washed to remove the 
soluble sinc sulphate. The lead and silver remaining in 
Ae raide can be extracted by any of the well-known 


At a fatare date we hope to give a more detailed descrip- 


tim of the process; but at the nt time, pending the 
granting of certain foreign atanta, i are unable to don 
CORRESPONDENCE. 


Electrical Work in Ireland. 


I note a reference to my name in your last week's issue 
under the heading “ Limerick.” As this reads rather 
isiy, you will p:rhaps excuse my placing the true facts 

a» you, The Limerick Corporation have been in com- 
munication with me with regard to the 3 of electrio 
tramways, and it was arranged that I should attend a meeting 


of the Council. After which, arrangement was made for me 


to inspect the city, and alsó the -proposed routes of the 
tramways company, with a view to advising the Corporation 
om the plans and proposals of that company. 

The folowing -may also prove of interest respecting 
Queenstown and Fermoy :—1 attended a special meeting 
af the Queenstown Commissioners to explain the electric 
lighting scheme I have prepared, which was approved. 
The Commissioners have finally settled the agrec- 
went for the establishment of an electrio lighting under- 
taking by a company, and have approved the scheme I have 
prepared for carrying out the same. 


F. J. Warden-Stevens. 


wa 


C. Gamen (?).—We described the renewable incandescent 
lamp in our issue for January 28th, 1898, page 122. Your 
friend is quite correct; there are plenty of cheap incan- 
descent lamps obtainable. —Eps. Eizo. Rev. 


BOILER INSPECTION. 


*-————— 


A comnmerosparr of the Practical Engincer calls attention to two 
eng of boiler inspection. By one system a boiler is rarely 
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aad is liable to be sent all over the three ms. 


rae © ee CI 
every boiler many over. 
Miis Ap Mrs legrn all about every boiler if they work con- 
are able to compare the condition of the boiler year 

becomes progressively easierand easier. On the 
system, afresh man sees a boiler every year, and the argument in 
3 different men : in the ip pins they pay 

diferent boiler, there is a better chance uiring 

idformation. We confess we think the method of the second 


il 


. He will tell the inspector 
point out that a certain 
becoming worse, and in this way the fullest information 
i rs, each 

ew, and we 
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work of inspecting boilers, and putting down the information 

uired in such a manner as to bə correctly weighed at head- 
quarters for report to tho boiler owner, is done on the whole with 
remarkable accuracy. 

We have seen many series of reports by many men year after year 
upon the same boilers, and have been surprised to note how very 
pitis buo different reports of different men fit together. Pro- 
gressive deterioration may ba traced through a series of years, until 
the boiler is finally condemned, and such a series of reports constitutes 
in itself a concise history of boiler making and boiler practice, for while 
the series is continuous as regards the numbers of boilers, the boilers 
themselves may have besn changed two or three times, and at some 
old-established works, have been passed through the various stages of 
pressure from 20 lbs. to the modern 200 lbs. The accompanyiag 
sketches, the details of stays and of rivet seams, safety valves, &c , all 
combine to show the progress of the boiler makers’ art. 

ection of a modern boiler is a far easier matter than inspecting 
one of the ald boilers of 30 years ago, set with low bottom flues and 
narrow side flues. The standard 8-feet Lancashire boiler of to-day, 
free of such neeless encumbrances as cross tubes in the furnace flues, 
can be inspected almost without the inspector becoming dirty if the 
sweep has done his duty. Probably inspectors are better aware than 
anyone else how useless the cross tubes in a boiler flue tube really are, 
and how very much more free of soot are the flues of a boiler which 
has no such cross tubes. The cross tubes add about £2 each to the 
cost of a boiler to the owner. They are absolutely useless as an aid 
to circulation, are most detrimental in the matter of good combus- 
tion, are a very serious hindrance both to i tion and to the work 
of the sweep, and they hinder the draught. At the same time they 
are not a source of strength to a flue tube, and the time has surely come 
when such additions ought to be condemned. If inspectors were 
asked they certainly would be. Even if they add to the strength of 
the tube they leave the furnace unstiffened so that they are at most 
like so many §th links in a 4-inch chain. - 


LEGAL. 


Tum Barron Tramways AND CARBIAGB Company v. THE NATIONAL 
TELEPHONE CoMPANY. 


Barong Mr. Justice North, in the High Oourt of Justice (Chancery 
Division) last week, on the application ex parte of Mr. Stewart 
Smith, on behalf of the plaintiffs, Mr. Justice North granted an 
injunction over Wednesday, 17th inst. (with leave to serve notice of 
motion for that day before the Vacation Judge) to restrain the 
defendants (in effect) from laying their wires (without the pre- 
vious consent of the plaintiffs) under that part of a street, 
called St. Auguetine’s Raad, at Bristol, which the plaintiffs are 
liable, by the Tramways Act, 1870, to keep in repair —that is, so 
much of the street as lies between a distance of 18 inches on either 
side of the outer line of the plaintiffe 5 But his Lordship 
gave leave to the defendants to move before Mr. Justice Romer the 
next day to the order, upon their informing the plaintiffs 
of their intention to do so. 


Before Mr. Justice Phillimore, sitting as Vacation Ju on Wed- 
nesday, the matter came on for hearing. Mr. Mulligan, Q. O., 
ap on behalf of the plaintiff company, and Mr. Roskill for the 


endant company. 

Mr. MorLLiGAN said this was an application by the plaintiff com- 
pany to continue an interim injunction granted by Mr. Justice North 
on Ty bar llth. The order was, “That defendants be restrained 
until Wednesday, August 17th, from placing, except with the consent 


ways, and under the Act they were made 
road their rails and a space of 18 inches on either side. 


underneath your rails ? 

Mr. Murraan: Not without our consent. Oo read the 
sections of the Telegraph Acts and the Tramways Acts upon which he 
relied to support that contention. | 1 

Mr. Ros RL., for the defendant compaiiy, said they had on several 
previous occasions carried wires for the telephone service underneath 
the tram raíls, and now, for the first plaintiffs sought to restrain, 
them from so doing. Plaintiffs had notice served on them, but 
now they said that these notices did n66 dome to the knowledge of the 

manager, or he would have sought to restrain the work. 

Mr. Justice PRILLIMORR: There is no equity in this matter. What 
we have to consider is not whether they have or have not stopped you 
before, but whether they have a right to stop you now. 

Mr. ROSEILL a that there must be an absolute right, not a 
"d dight ore plaintiffs could succeed on an interlocutory 


Mr. Justice PrHILLIMORB: There must be serious mischief to bs 


Mr. KILL quoted the case of the North London Railway Com- 
pany v. the Great Northern Railway Company in support of his 
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contention that unless the legal right was clear the plaintiff company 
could not get an interlocutory order. They had not tbat clear legal 
right here. The statas of the Telephone Company was that con- 
ferred under Section 5 of the Telephone Act of 1892: Where the 
Postmaster-General has licensed any company to transmit any tele- 
grams [a term including telephone messages] he may authorise such 
company to exercise such powers as are conferred on the Postmaster- 
General during the time and within the area of the license." Defen- 
dants claimed to stand in the Postmas'er-General's shoes, first by 
reason of this section, and then by the consent given by the Bristol 
Corporation. l 

Mr. Justice PHILLIMORE: Yes; and now you have to show that the 
Postmaster-General can do this. 

Mr. MurLIGAN: I do not for a moment contest that defendants 
have the rights of the Postmaster-General. . 

Mr. RoskILL argued that the point turned upon the construction 
of Section 13 of the Telegraphs Act, 1863, and the question how far 
the liability cast upon a tramway company to keep their road in 
repair entitled them to keep others away from the soil beneath the 
tramway. Under Bection 4 of the Act of 1878, plaintiffs could 
compel the defendants to go to arbitration. They had no power to 
1 ia their consent absolutely. What possible damage could be 

one? 

Mr. Justice PHiLLIMOBB: My strong inclination, Mr. Roskill, is 
that you cannot base your case on Section 13; but I do not see why 
I should grant this injunction now. I can, of course, grant an 
injunction to restrain an apprehended or threatened trespass. Ycu 
want your rights determined. Why should it not stand over until 
tbe hearing ? 

Mr. MoLridax: Defendants can have this point determined within 
21 days if they will give us notice requiring our ccnsent. This was 
a serious matter for the tramway company. They were about to 
adopt the use cf electrical traction, and this was only one instance 
in many on various portions of the line. 

Mr. Justice PRiLUIMORE: Defendants want their point decided. 

Mr. MurLiGAN: Yes, but pending a decision, anytbing that de- 
fendanta may do might greatly interfere with our traction. 

Mr. RoskiLL: It would be at our risk. 

Mr. MurLIGAN: Plaintiffs are in possession of this tramway. 
Defendants are teeking to disturb their possession. I submit it is 
not for the Court to take away possession from the party enjoying it. 

Mr. Justice PHILLIMORB: Really this is & question of the construc- 
tion of the statute. It seems to me that there ought to be an order 
to expedite the cise, and that it should be tried by a judge imme- 
diately after the long vacation, in the meantine there being no 
injunction. _ 

Mr. MULLIGsN submitted that the injunction ought to continue. 

Mr. Justice PHILLIMORE: No; they must get their wires under 
these rails somehow or other. 

Mr. RosKILL mentioned that a summons had been taken out by 
defendants at Bristol, under Section 9 of the Telegraphs Acts, 1878, 
against the plaintiffs for obstructing them in the exercise of their 
work. If they could get an order on that summons, it might give 
rise to a special case, and the point would get to the Courts in that 
way, no doubt. The summons should be heard on the 29th of this 
month. 

Mr. Justice Pamtimore: Oh! is that so? If you are going to do 
that I shall let the authorities in Bristol know what is my opinion on 
the construction of the section. You had better withdraw. that 
summons. 

Mr. MULLIGAN repeated that it was a very serious matter for the 
defendants to lay their telephone wires under the rails when the tram- 
way was about to be worked by electricity. 

Mr. Justice PRILLIMORB: You must give me an affidavit upon that. 
To prevent these telephone wires ever traversing the roadway, you 
know, is impossible. This is a public highway. It is not your close. 

Mr. MoLLIdaR : One system must, then, bs so irsulated as to be 
kept away from the cther. I submit that in any case defendants ought 
to be put upcn terms. ; 

Mr. Justice PHILLIMORB: Then I think it should be part of the 
order that defendants ehould, if at the trial the Court should be of 
opinion that they had no right to place these wires beneath your 
raile, submit to such restrictions as would be imposed by an arbi- 
trator, if in the first instance they had gone to him? 

Mr. RoskiLL said he would submit to that condition. 

zn 55 They must give us notice, and not interfere with 
our traffic. 


Mr. Justice PHILLIMORE: Yes, their work must be subject to that. 
I think you are delaying what will very likely bean important public 


improvement, and I cannot see that you are suffering any pecuniary 
damage, because your rights will be determined at the trial. In the 
very problematical event of the telephone wires doing you harm when 
you institute electricity on your tramways, you will be fully protected 
by the order that I shall make. eos | 

Mr. Rosxmt undertook to apply for leave to withdraw the 
summons taken out at Bristol. | 

Mr. MurLIGAN mentioned that for a week or 10 days the tramway 
company had had to keep a large staff of men watching these rails. 

Mr. Justice PHILLIMOBB: Iam going to save you that expense. 
His Lordship then directed that an order should issue that the 
defendants should apply to the stipendiary magistrate at Bristol for 
leave to withdraw the summons taken out under Section 9 of the 
Telegraphs Act, 1878, and should undertake, in the event of the 
Judgment of the Court being in the plaintiffs’ favour, to make such 
provision as might have been required of them if they had had to 
ask for leave in the first instance, Also the order would direct that 
the trial should be expedited. 

Mr. MULLIGAN suggested that the action should be set down with- 
out pleadings. If the parties desired pleadings they might apply. 

Mr. Justice PRILLIMORE: Yes; and costs to be costs in the action. 
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Electrical Wares Exported. 
Week ENDING Aca 16rH, 1897. WEEK Enpisa AUG. lórn, 1898 


é. £ 1 
Adelaide " .. 196 0 | Adelaide es € 25 0 
Aden. Teleg. mat. .. 30 O Alexandria es é 27 0 
Alexandria. Teleg. mat. 238 0 Antwerp. es 45 0 
Auckland pss .. 41 C0 Bombay... | .. .. 28 0 
Bombay ... ^.  e 151 0 Bordeaux T . 250 
" Teleg. mat.. 438 0 Boulogne š —. 225 0 
Boulogne vis .. 32 0 Buenos Ayres .. . 9 0 
Brisbane. Teleg. mat. 438 O | Calcntta... 691 0 
Buenos Ayres ... .. 125 0 |OspeTown  .. 14 0 
Calcutta oa .. 926 0 | Colombo... à 287 0 
Cape Town 1,358 0 | Demerara j 9 0 
Christchurch  ... wv 19 0 1 Teleg. mat... 640 0 
Cologne ... ia . 25 0 | Darkirk... 30) 0 
Colombo... 155 *. 21 0 arban . ! . 155 0 
Darban . 485 .. 39 0 Halifax . 350 0 
Flushing ; 78 0 Hamburg . . 280 0 
Ganoa ... sia 8 0 Hobart s . 468 0 
Gibraltar sii 1,525 0 | Melbourne - . 139 0 
Hambur , .. 145 0 Paris ves .. 18 0 
Malmo. Teleg. mat. 27 0 Penang T oe 810 
Malta ..  .. 85 O St. Petersburg. 30 0 
Melbourne. Teleg. mat. 1,536 0 | Shanghai or . 68 0 
Montreal Ves .. 41 O | Sydney d —. 157 0 
Napier ... ies .. 28° 0 Wellington Ds . 25 0 
Newcastle es .. 18 0 
Port Elizabeth... * 29 0 
Saigon ... n » 50 0 
Santos. Teleg. mat. ... 716 0 
Singapore ii -— 5 0 
Stockholm. Teleg. wire 15 0 : 
Sydney ... ev wee aio T 
Wellington. . 417 0 
Yokohama . 1,153 0 
Total £9,565 0 Total £4,286 0 


Acts Passed.—According to Tuesday's London Gazette 
the Royal assent hae been given to each’of the. following Acts:— 
Electric Lighting Orders Confirmation (No. 5) Act, 1898; Electric 
Lighting Orders Confirmation (No. 7) Act, 1898; Electric Lichting 
Orders Confirmation (No. 8) Act, 1898; Electric Lighting Orden 
Oor firmation (No. 15) Act, 1898; Tramways Orders Confirmation 
(No. 1) Act, 1898; Tramways Orders Confirmation (No. 3) Act, 1898; 
Sheffield Electric Lighting (Transfer) Act, 1898; Portsmouth Cor- 
poration Tramways Act, 1898; Devonport and District Tramways 
Act, 1898; Cheleea Electricity Supply Act, 1898; Metropolitan 
Electric Sapply Company Act, 1898; London United Tramways Act, 
1898; Whitechapel and Bow Railway Act, 1898. 


Annual Outing.— The fourth annual picnic of the 
employés of the Chloride Electrical Storage Byndicate, Limited, took 
lace on Saturday, Jaly 30th, at Workeop. After breakfast a drive 
of 25 miles through the beautiful estates of the Dukeries was taken. 
After a stay at Edwinstowe the drive was resumed, and an excellent 
dinner was provided at Worksop at 6 p.m. 


British Investments in Tarkey.—The Financial News 
Berlin correspondent says that it is reported there that Sir E. 
Ashmead-Bartlett, M.P., who was staying recently in Constantinople 
with a view of obtaining from the Porte certain electrical concessions, 
has been advised to endeavour to come first to an understanding with 
the important German electrical concerns. Sir E. Ashmead-Bartlett 
has, indeed, been in Nurnberg and several other German towns—it is 
understood for the purposs of carrying on negotiations with the 
German electrical companies. So far, however, there is no news of 
any practical result having been obtained. 


Books Received.—“ The Mechanical Engineer's Handy 
Office Com * by Robt. Edwards, M. I. O. . London: Crosby, 
Lockwood & Son. 

“Distribution de l'Energie par Courants Polyphasés," par J. Rodet. 
Paris: Gauthier-Villars. 8 francs. | 

* Introduction to Algebra," for the use of secon schools and 
technical colleges, by G. Ohrystal, M. A., LID. A. & C. Black, 
Soho Square, W. 5s. 

" Practical Magnetism and Electricity,“ by J. Reginald Ashworth. 
London: Whittaker & Oo. 


Berchem’s Automatic Steam Cylinder Drain Valve. 
—Messrs. W. H. Wilcox & Oo., Limited, of Southwark Street, 8. E., 
have lately introduced this new valve for the purpose of providing 
a reliable draining attachment and allowing for the regular escape of 
water in the steam cylinders. For this apparatus it is claimed that 
owing to the few working parte there is nothing to get ont of order. 
The steam losses, especially where the ordinary cylinder draia cocks 
are used without a steam trap, are so numerous that anyone who 
counts the actual cost of power under such conditions can realise that 
the application of a reliable and efficient automatic drain valve is 
becoming a necessity. Various iron works, mills, &c., in all parts of 
the United Kingdom, as well as on the Continent, are using this 
valve successfully, To obtain good results it is essential that the 
drain valve should be placed above the steam trap into which it has 
to discharge, so that the water may run into trap by gravity. This 
draining attachment is so constructed, that when starting the engine, 
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dun pemp, or whatever ‘it me be applied to, it allows of an un- 
isteerapted discharge of all con steam, and the valves do not 
dose until the live steam attempts to pass. They will automatically 
open to allow even the smallest quantity of water to pass. It can 
also be applied to pipes in connection with heating apparatus. 


—Messrz. Davies, Kent & Stewart, of 17, 
Den Street, W., have issued a well-arrapged catalogue (35 psges) 
detailing, pricing, and illustrating various electric light fittings 
(lamps, switches, sockets, cut-outs, fuseboards, switchboards, &c.), 
also the necessaries for electric bells. 


Disslation of Partnership.—Messrs. F. Cammann 
F. (Cammann & Pendergast, electrical engineers, 23, 


Receiving Order.—A receiving order was made on 12th 
inst. in the Bankruptcy Court on a creditor's petition, in F. W. 
Henton & Co., lately carrying on business as electrical engineers at 
24, King Williaw-Street, Strand, W. C. The first meeting will be 
held at Carey Street, W. O., at 12 noon on August 25th, and the date 
of the public examination is October 11th, at 11.30 a.m. 


Release of Trustee.— Tuesday's London Gazette contains 
notice of release of trustee (official receiver) in the case of G. F. 
Lee, electrical engineer, Wandsworth Bridge Road (Lee & Hancock, 
Sydney Street, Chelsea). The date of the release was June 29th. 


Steel Conduits.—The Simplex Steel Conduit Company, 


Limited, of Birmingham, have opened a London office and warehouse 


Joh Bright Street, Birmingham), have dissolved partnership by 
l consent, —- 


Bertrieal Department.—Mr. Fred. Swindells, plumber, 
Sx. bes added an electrical department to his business in Blossoms 
Street. Stockport. l , i | | 


at Mansion House Chambers, 20, Backlersbury, E.C., where it is in- 
tended to keep a stock of their conduits and accessories. They have 
also appointed Mr. E. Sheppard, late electrical engineer to the 
Póninsülác and Oriental Steam Navigation Company at the Royal 
Albert Docks as their London representative. The company, owing 


Electrical Engineering in Mexico.— The Municipal 
Conil of the City of Mexico has granted 
de San Tideforso to erect overhead conductors in the public streets 
is conection with the plant it is putting down to supply electrical 
energy for power purposes. E 


Beetrieal Omnibuses.—It is stated that it is in con- 
templation to establish a service of electrical omnibuses between 
Wischester and the Wortheys, a group of charming villages in the 
mura of Winchester. The road has already been surveyed, and as 
there is constant communication between these places the venture 
sald prove successful. The generating power will be obtained 
from the new electric works in Hyde Abbey In the event of 
mem it is stated that the service will be extended to other places 
in the vicinity of the city. 


company and all debts due to the firm are to be pela to the company. 
e late firm, and the 


Heil Techaical Schools.— The Fuller-Wenstróm Elec- 
trical Manufacturing Company inform us that they have received the 


onder for the whole of the electrical machinery for the new municipal 
technical school at Hull. i 


liquidation Notices.—Meetings of the Esson Motor, 
Linited, were held on July 12th and Em Se 5th, at 8, Old Jewry, 


EC, when it was resolved to wind up voluntarily, and appoint Mr. 
J. C. Macgregor, of that address, liquidator n 


* N a Electrical School attached to 
Chatham Schoo tary Engineering, which has its head- 
quarters at B. Mary's Barracks, Brompton, was responsible for the 
brilliant electrical display which took place at Chatham on Wednesday 
evening lsat week, the occasion of holding a massed military tattoo, 
under electric band torches, at the Chatham Football Grounds, 
It is believed that there were at least 7,000 
spectators of this grand military display. Electric arc lights were 
fixed in the grounds, and the great electric search lights from the 
mim embattlements were every now and then brought into 
The electric. lighting operations.were under the super- 
of Bergt. - Major Burton, Royal Engineers, and Lieut. 
Dumareeque (thé instructor in electricity at the School of Military 
Eagineering) was one of the committee. ` 


Motor Car Exhibition.—At the Royal Agricultural Hall 
roy eic Monday, will be opened, 9157 3 of 


E 


: , an exhibition of over 100 British and foreign 
cars, driven by steam, petroleum, and electricity. ö 


Jen Works. —Mr. Bannister, an electrical engineer, has, 
wording to the Crawley and Horsham News, just bought a piece of 
Green, Crawley, ud which he intends to build motor 

| wo 


en Trade with Russia.—So much has been written 


in our St. Petersburg Oonsul's report upon the foreign 
trade for the * Owii | i ; 
in Great Britain £ : Owing to the recent engineers 


and other 

due; in this way great inj | i i i 
+ injury was done to the British industrial 
— this country and the success of onr rivals furthered. As 
«am in point, the Finnish Railway Company, which had always 
uin i supplied itself with locomotives of British make, gave an 
i could oot ao locomotives to American builders, seeing that 
eus ink re A on the execution of the order within a reasonable 
tbe im nglan in consequence of the strike." Yet we learn, that 
iuo f Lorie of spinning, agricultural, and electrical machinery 
We dave at place in greater quantities than the previous year. 
Ronin E eig over 21 per cent. of the total export trade of the 
— Gena te, and 186 per cent. of the import trade. But our 
amed, rig Anh. that British ex ports to Russia might be im- 
-— n certain limits, by increased activity on the part of 

travellers properly equipped. | 


permission to the Bocié e 


tothe very large demand for their steel conduit system, are more 


than doub'ing their present plant throughout. 


The“ Industry Lamp.—Messrs. Lotz, Abbott & Co., 
of 66, Queen Street, E. O., send us a circular detailing the advantages 
claimed for the new “Industry” electric incandescent lamp, of 
which they are sole agents. : 


.. The National Electric Free Wiring Company. Ltd.— 
This company has opened capacious branch premises in Guildhall 
Street, Lincoln, where numerous orders are being booked from local 
ratepayers preparatory to the municipal institution of electric light- 
ing works. Already the buildings have been erected and the 
machines, boilers, &c., fixed, but up to the present only about half of 
the cables have been laid, and it would be about January, or perhaps 
earlier, before the current will be supplied. 


. To Creditors.—Creditors who have claims against the 
estate of the late Mr. James Morris, of the Electric Light Works, 
Branksome (who died in July, 1897), should send particulars before 
August 30th, 1898, to Mr. John Pnillips, florist, Seamoor Road, 
Westbourne. 


. Water Power.—A German firm lately obtained a con- 
cession from the Servian Government to exploit the water power of 
the Danube at the Iron Gate by establishing different industrial 
concerns to be worked by electricity. Work had hardly been started, 
however, when the Hungarian Government stopped it, declaring that 
Servia had no exclusive claim on the water power,and that an Inter- 
national Commission must decide to what degree each of the two 
countries might make use of it. 


ELECTRIO LIGHTING NOTES. 


. Alton.—Mr. A. J. Nash, of South Street, Farnham, 
intends applying for & provisional order authorising him, or a com- 
pany to be formed for that purpose, to supply electricity throughout 
the Alton rural district. | 


Ashbourne.—The District Council has agreed that no 
generating station for electricity should be placed in the paddock or 
the land adjoining it. ha " 

Ashford.—The Urban Council will hold an extraordinary 


meeting on September 7th for the purpose of passing & resolution of 
their intention to apply for a provisional order. 


. Ashton.—The Town Clerk has been instructed to write 
to the neighbouring local authorities inquiring whether, in the event 
of the Corporation promoting a Bill in Parliament authorising them 
to take a lease of electric lighting, &c., powers outside the borough, 
the outside authorities would be willing at the same time to apply 
for provisional orders under the Electric Lighting Acts. It was also 
resolyed to ask, on the necessary powers being obtained, whether 
such authorities would b3 prepared to enter into an arrangement for 
the Corporation to supply electrical energy in their districts, either 
to the authorites wholesale, or to consumers direct. 


Asylum Lighting.—At a recent meeting of the governors 
of the Richmond District Lunatic Asylum, held at Grangegorman, 
Dr. Norman read a report of the committee of the whole house which 
recommended the lighting of the whole asylum by electricity. Mr. 
Crozier said this would effect a saving of 4600 a year. The report 
was adopted. A i 


Bristol.—At last Friday's meeting of the Electrical Com- 
mittee a number of electrical extensions were agreed to. Application 
for current for power purposes at the Granary was considered, and 
it was deci to lay cables if the Granary ultimately decided to 
work by electricity. The cables will be carried all along the Quay 
from Bristol Bridge to the Granary, and it is expected that many 
lifts and other power appliances will take their supply from these 
mains. The extension to the new rope works about to be put down 
by Mesara. Terrell, at Arno’s Castle, Brislington, was considered, and 
it was decided to lay power mains provided the rope works would 
undertake to receive the power for.a stated number of years. It was 
also agreed to extend the mains to the Wesleyan Chapel ia Victoria 
Street, Bedmioster, and they will be extended vi? North Street if any 
other applications are forthooming in the district. The Committee 
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decided to extend the mains to Worcester Crescent, College Road, 
Clifton, and also to Lower Castle Street. It was reported that the 
Employers’ Liability assurance had been placed with the Ocean 
Accident Assurance Corporation. 

In Bristol the demand for the electric lighting deri d 
the Corporation is increasing, and the results of the instal- 
lation have been most satisfatory. Applications come not only 
from within the area of the recently enlarged city, but also from over 
the bordera, in districts which successfully opposed their inclusion in 
the Greater Bristol. For some time gas has long been supplanted in 
most places of business and large establishments, and in other places 
the change is beiog gradually effected. In Clifton, too, mains are 
being laid for supplying private residents, who have made appli- 
cations in large numbers. 


Baxton.—The Electric Light Committee recommends 
that £20,070 be raised for electric lighting works. 


Canterbury.—It is suggested that the National Electrio 
Free Wiring Company should be invited to extend its operations to 
Oanterbury.—A few extracts from the report presented at the Town 
Council meeting held last week by the consulting engineer, Mr. R. 
Hammond, M.I.E.E., may be interesting. He found the use of 
bricks for covering the cables less costly than with wood, and there- 
fore recommended bricks in preference to wood. Mr. Hammond 
estimated the present number of applications received for the supply 
of current represent the equivalent of about 2,200 8-C.P. lamps, and 
this, with the extra lamps for public buildings and street lam 
would bring up the total capacity immediately wanted to 97 kilo- 
watts. The working capacity of the plant at first provided would be 
150 kilowatts, but the popularity of the whole affair among the 
citizens has led him to make the buildings for the generating plant of 
a sufficient sizs so as to enable additional machinery and alterations, in 
oer to allow of an additional capacity of 150 to 200 kilowatts being 
put in. 

The electricity works’ boiler house plant and buildings are to be 
enlarged owing to the large number of applications which are being 
received for the electric light. 


Carnarvon.—The other day a company gave notice to 
the Corporation that they intended to apply for powers to illuminate 
the town with electricity, but the Corporation decided to oppose 
them, and also decided not to goin for powers themselves. cor- 
respondent says that the reason for this is that the Oarnarvon people 
are clannish, and own their own gas works. 


Cardiff.—The Corporation Lighting Committee held a 
special meeting last Friday to reconsider the tenders submitted for 
the supply of a steam alternator. It will be remembered that the 
matter been before the Council on the previous Monday, when 
it was referred back to the Committee. At the Committee meeting 
Alderman Carey presided. He referred at some length to the state- 
ments made at the Council meeting in respect of the locality where 
the machine previously recommended was made, remarking that if 
these statements prevailed against the personal ence of mem- 
bers who had witnessed its manufacture, the only thing to do was to 
call in a consulting engineer. It was a pity that the Committee was 
divided ; and even if they agreed there were certain reasons why the 
Corporation would probably upset the findings of the Committee, 
and meanwhile the town suffered.—Councillor Andrews, referring to 
the suggestion of the chairman that an expert should be called in, 
said that their experience of experts in this department in the 1 
had not been satisfactory, and before making a motion he would li 
to ask Mr. Appelbee whether, if they accepted Messrs. Siemens’s 
tender for £3,130, the machine would be satisfactory. The electrical 
engineer replied that subject to a slight alteration Messrs. Siemens’s 
machine was perfectly satisfactory, and in respect of the modifica- 
tion in question they had verbally promised to effect it.—Councillor 
Andrews thereupon moved that, subject to the approval of the 
electrical engineer, Messrs. Siemens's tender be accepted, and 
Councillor Brain seconded.— After farther discussion, Councilor Illtyd 
Thomas moved that the tender of Messrs. Ferranti be recommended 
for acceptance, and Councillor Hallett seconded.—In to ques-. 
tions, the electrical engineer said it was a splendid machine with the 
exception of the valving. Upon a vote being taken, the amendment 
that Messrs. F'erranti's tender be accepted was defeated by three to 
two. After further discussion the motion in favour of Messrs. 
Siemens's tender was carried by the chairman's casting vote. 

Last week a Local Government Board inquiry was held rc the 
Oorporation’s proposal to borrow £500 (?) for light extension 
purposes, The afterwards visited the streets where lam 
are to be erected and new mains laid. 


Coatbridge.—A the Town Council meeting on Thursday 
last week, a letter was read from the House-to-House Electricity 
Company, Limited, who have the contract for lighting some of the 
lamps of the town with electricity, in snswer to one from the Town 
Couneil, stating that the directors of treo »mpany felt that the yearly 
contract for such a small number of lamps sometimes leads to an 
expenditure of capital upon which no adequate return is to be had at 
the price paid, and tbat the amount paid on eight lamps hardly gave 
them the working expenses. They asked the Council to enter into a 
contract for a term of seven years for a minimum number of 10 
lamps, for which they would continue their present price of £21 5s., 
but if the contract be from year to year the minimum price for eight 
lamps would be £22 10s. e Fire and Lighting Committee recom- 
mended tbat the Council do not accept the company's terms, and 
that the Provost and Councillor Smellie should have full powers to 
make the necessary arrangements for the lighting of the streets by 
gas or electricity. Ultimately it was agreed to remit the matter, 
with powers to the Committee, to negotiate further with the electric 
light company. 


' Oouncil, stated that it was 


notice, on bebalf of Mr. Martin Racker, of an 
of patent in its sub-station method of transforming current. 


Colwyn Bay.—The electric lighting of the new 

nade was inaugurated on Tuesday evening by a dinner given by 

Messrs. Biggs & Thomas, the contractors under the Urban Distrig 4 

Council The light was switched on by Mrs. Herbert Roberts, 

the wife of the member for Denbighshire. ! 
j 
y 
J 


Cheltenham.—The Lighting Oommittee recently received 


Falmoath.—The Corporation will o application 
proposed to be made by a i aries for a Pucci 


Fletton.— The Parish Council of Fletton, a subarb of , 
Peterborough, has been discussing the question of electric lighting, ' 
and one of the large brickyard firms of be pce is to be asked to ! 
give a quotation on what terms they would be prepared to light the f 
whole of the streets. j 


Garston.—A Local Government Board inquiry is to be | 
held shortly re the Council's application to raise £25,000 for electric 
lighting and refuse destructor purposes. 


Hampstead.—The Board of Guardians bas ir structed 
Mesers. Massey & Allpress, consulting electrical engineers, to pro 
ceed at once with the preparation of their cation for wiring 
s the electric light the new buildings recently erected at the Work- 

ouse. 


Heywood.—The Town Council has resolved to obtain a ' 
provisional order for electric lighting. 


Hornsey.—At Monday's mæting of the District Council, * 
the Lighting Committee reported the receipt of a letter from the „ 
Urban District Councils Association, enclosing a copy of a resolution 
passed at the conference at Matlock Bath, to the effect that the 
principles approved in the recent report of the joint committee on 
Hlectrieal Energy (generating stations and supply), and adopted in 
the Bill promoted by the General Power Distributing Company, now 
before Parliament, were seriously prejudicial to the interests of local) 
authorities, and the conference recommended authorities interested 
to communicate with their Parliamentary representatives to secure . 
the rejection of the Bill. It was decided to take no action at 
The same committee reported that the Electric Lighting Order Con- - 
firmation (No. 3) Act, 1898, ircluding the Hornsey Electric Lighting 
Order, 1898, had reoeived the Royal assent. 


Hotel Lighting.—The new hotels of the Midland Grea 
Western Railway of Ireland are both well lighted electrically. At 
the Mallaranny Hotel, water-power obtainable in the neighbourhood 
is used for the purpose. 


Ilkesten.—The Town Council has appointed a Tram- 
ways and Electric Lighting Committee. 


Johustone.— The Electrical Power Distribution Com- 
pany, Limited, of London, have asked the Town Council to assis 
them in prccuring a provisional order for electricity supply. The 
letter will lie on the table. 


Kirkealdy.— According to a provincial paper, the scheme 
for the introduction of electric lighting and traction into the town has 
new assumed an aspect that points to a private company taking itin 
haud. It is stated on good authority that the Town Council will not 
take up the scheme, but they will be very urgently requested to sup- 
port the local company in preference to any outside combination. 


Leamington.— The General Pa Committee has 
5 a committee for the purpose of considering the position of 
e Corporation with regard to the electric lighting question. 


Leigh.—Mr. W. O. E. Meade-King has held a Local 
Government Board inquiry into the Council's application for sanotion 
to borrow £10,500 for electric lighting. Mr. Thomas, clerk to the 

be 


2 


E 


at present to light only the com- 
pulsory area, and works erected on the gas works land, 
C chimney stacks. The esti- 
mated that the plant would be sufficient for five years The 


approval of the Board of , connected 
3 station, but insulated at all other points. The mains will 

lead-covered cables, the feeder mains being concentric, and drawn 
into stoneware conduite under footways and into iron pipes under 
roadways, and the ee Or quar. ing three-core lea, laid in 
stoneware troughs filled in d with bitumen cement. A canvass 
shows that about 4,000 8-O.P. lamps would be required immediately. 
Street lighting is not at present contemplated. The total capacity 
of the proposed plant would give out sufficient energy to supply 
6,600 8-candle-power lamps lighting at one and the same time. It 
was estimated that only about 2,000 lgmbe would be required to be 
lit at one time. The Council were fortdnate in having the site of the 
works in such a position that the compulsory area was within half: 
mile of the generating station. It was anticipated that this instal 
ment would even pay in the first year, having regard to this fact anc 
the savings he mentioned.—The Inspector: Rather sanguine.— 
Mr. Thomas said it was not an unknown thing for works to pay in th: 
first year. The total cost of the working for one year was £1,240 
That included the payment of interest at 3 per cent. on the capital 
at 25 years’ repayment. The estimated receipts from consumers, 3 
5d. per unit, allowing 5 per cent. discount, were £1,251 93. 1d. Th 
cost of the order was £284. The p pressure was 440 volte 
and the number of accumulators 280. The system adopted would b 
adaptable for power and traction purposes. 
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in Londen, ECs stated edis City of London 
Electric Lighting proposes 
de y rig aging a rental foc ihe capital outlay. © E Li E 


out, it 
roposition that might be made. It 
be taken to have a special meeting 
. Æ 


Wsschester.—The General Electric Company, Limited, 


p. sv just got settled down in their spacious new premises at Victoria 
Dim Mace The frontage is an im one, and there is 


for a large business. The Salford Corporation have 
that they cannot consider any further applications 
fot the supply of the electric current until February, 1899. 

,. Margate —The Margate Town Conncil have approved of 
zm tha dnit agreement for the transfer of the electric lighting order 
x. of bea Corporation to the Isle of Thanet Light Railways (Electric) 
“in, Company, subject to the insertion of a clause stipulating that all the 
dane and plant for the generation of electric light are in the 

QT 2 an of Margate. 
Maidstone.—The District Council has resolved: “ That 
U. designs for a combined electric station and dust destruc- 


. competitive 
azg- WO the lines of the Shoreditch system be advertised for; such 
- design to be submitted to Messrs. Kincaid & Co., as assessors.” 


7*5: ‘Widdlesbrough.—The Corporation will, if it adopts the 
Electric Light Committee’s recommendation, oppose the application 
ef the Dectrie Power Distribution Company for a provisional order. 
saris —Further copies of the Two Republics which 
-amy in come to pem additional complaints of the failures in 


m 


about the necessity of some improvement being e 
ing arri P g 


Ez. n has msn decided to oppose the applications 
` or electric ; the Co will iteelf 
e Eredar. 
i Less Side.—The District Council has decided to write to 
yf; Wo Manchester Corporation urging the adoption of the electric light 


in the Moss Side district, and that tenders be obtained for the electri 
lighting of the Council offices. i e j 


se: „ MW Zealand.—Some weeks ago Messrs. W. Crosher and 

A r Bom submitted to the Oity Council an electrio lighting 
scheme for the inner area of the city of Auckland, prepared by Messrs. 

- Cromptcs A Oo, The scheme the estimated outlay, probable 

xa unter of lights required, &c., but the Council has had 

bels it before, and resolved on this occasion to reply that it 

E Was not at present prepared to entertain tha proposal. 

-s . Gdham.—At Wednesday’ i 

8 ay's meeting of the Gas Works and 
Electric Lighting Committees, Mr. Arthur Andrew, gas and water 

f supeistendent, presented his report with regard to the recent 


.... Aman was ron over by a street car, and our contemporary writes 
fected in the light- 


drt Hall Street, the 
d 2 ignited by a pakt 


ie là meantime the culverts to be examined periodically. - EN 

X" Pemberton.—The District Council last week decided to 

"t 5 wi our 

e skr, m had hen preripa proposed in o thook, offering a pre- 

re Peaistone.—A representative of a local firm of electrical 

y^ ege meaty wil apon the Dist Council with regard to 

dente lighting for the — The matter was adjourned. 

„ Perth.—The Electric Li i i 

95 ectric Light Committee has decided to 
5 the different pube offering to undertake the 

» eiiiem the electric light into Perth as to their terms and 


fi 
, nM Clasgew—An spplication by the North British 


. mdp Gamay e ping ome wil De 


Petersfield.—At the Urban District Council meeting last 
week the Lighting Committee reported in favour of applying to the 
Board of Trade for & provisional order for electric light, and the vice- 
chairman (Mr. R. G. Cross) gave notice that be would move a resolu- 
tion to that effect on the 22nd prox. 


Portsmouth,—At the last meeting of the Town Council 
it was reported that a letter had been received from the testing officer 
with reference to the cost of, and time occupied in, removing and 
testing electricity meters, and the recommendation of the Committee 
that the charge for testing meters removed from consumers’ premises 
be 3s. 6d., instead of 2s. 6d., was adopted. The Finance Committee 
reported that they offered no objection to the expenditure of £100 by 
a committee to visit other places for the purpose of ascertaining the 
best system of traction to be adopted for the working of the tramways. 
It was urged that the expenditure would be wilfal waste, but ona 
division an amendment to defer the matter fur three months only 


ving 

recommendation, said it was antici that if the sgreement was 
entered into, thousands of residents in Portemouth would use the elec- 
tric light who would never do so if they were compelled to paya lum 

sam for the fittings. The system been adopted at lack pool, 
Taunton, West Ham, Worcester, and St. Leon and by several 
electrical supply compavies, &c., and in every instance it had been 
a Bucceas. here was a feeling that it might interfere with the 
legitimate business of tradesmen, but he could not see it, and 
even if it did he maintained that it was not the duty of the 
Council, for the sake of individual interests, to stop the progress 
of the electric light, as they had at the station machinery 


on the town for the benefit of a few persons. In the course of 
further discussion, it was stated that Alderman G. Ellis, chairman of 
the Electric Lighting Committee, was a director of the Free Wiring 
Company, and it was urged that it was sought to make an agreement 
between the company and the Corporation which would give an 
absolute monopoly to the company. In clause 5 of the proposed 
agreement, the company stated that they would make no charge 
against the Oorporation, but it was contended that they ought to pay 
the Corporation £3,000 or £4,000 for giving them the monopoly.—On 
a. division, an amendment to defer the matter for a month was 
réjected by 17 to 6, and the motion for the adoption of the Com- 
mittee’s recommendation found only three supporters, 21 members 
voting against. E 

Rhyl.—At the requeet of the General Purposes Committee 
Mr. Buddicom is to draw up a scheme for electric lighting. 


Ripley.—At the last District Council meeting a member 
said that Belper was far in advance of Ripley in the matter of-gas, 
and he suggested that the quality of the gas supplied during the 
coming winter should be tested, and if not improved by spring, that 
lah Butterley Company or some other be asked to supply the electric 
ight. 


. Rugby.—The Council has refused consent to the applica- 
tion of the Urban Electric Supply Company, Limited, for electric 
lighting powers. 2 . 
Rancorn.—The District Council has resolved that appli- 
cation be made to the Board of Trade. for a provisional electric 
lighting order. 
South Shields.— The new “Redhead” wing of the 


Ingham Infirmary is being wired for electric light. The work has 
been entrusted to Mr. J. T. Dagleas, of South Shields. 


Stirling.—The Police Commissioners had before them 
some days ago & minute of the Lighting Committee recommending 
that the negotiations in connection with the scheme for the electrico 
DE of the town by KaT ponor should cease. The minute was 

opted, and it waa remitted back to the Committee to carry out 
their previous instructions in connection with Prof. Kennedy’s steam- 

wer scheme. Mr. Yorko’s scheme having now been abandoned, 
Committee will proses atmo point they had arrived at when 
0 tala? ` 


Electric Lighting Committee, Councillor Thomas Webb, for lighting 
various streets ia the centre of the borough by means of 36 arc lampe, 
made up of nine circuits of four lamps each, at an estimated capital 
expenditure of £1,115, has been adopted. The maintenance and 
energy for the installation were estimated at £468, against £451 for 
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gas, or an increase of £17 per annum for the area dealt with. The 
illumi power of the proposed installation would be 24,000 
candles, against 2,463 candles for gas, as at present, being an increase 
of 21,538 candles, or allowing for the concentration of light in the 


arc lamps, illuminating power equal to five times the power of the 


present gas lamps. 


Taunton.—The electrical engiueer (Mr. E. B. Thornhill) 
reports that during the past quarter there had been connected to the 
mains the equivalent of 1,210 8-C.P. lamps, and there was still a large 
number on order. ' 


Wakefield.—The Gas Company is now to remove the 
public gas lamps from a number of thoroughfares, 


Whitechapel.—The  Electrio Light Committee. has 
asked the Di Board for instructions to clear the site recently 
purchased for electricity works. | 


Whitehaven.—At the meeting of the Town Council on 
Wednesday, it was decided to promote a Bil in Parliament next 
session for the purpose, amongst other things, of extending the elec- 
tric light area of the borough. At the same meeting it was also 
decided that the application to the Local Government Board for 
power to borrow £7,500 for extending the electric lighting station 
should be increased to £12,000, o to the recent purchases of 
adjoining property. The Town Council also accepted the following 


tenders for stores:—Electricity meters, Messrs. Chamberlain and 


Hookham ; dynamo spindle oil, gauge glasses, Messrs. Ramsay Bros. 


Winchester.—Among the first of the public institutions 
to adopt the new illuminant is Winchester College, where, during the 
vacation, the electric light is being installed. ! 


Windlesham.—The Electrio Works Company, Limited, 
is negotiating with the Parish Oouncil with a view to including 
Windlesham in its provisional electric lighting order. 


Withington.—Last Friday's London Gazette contains 
notice of the transfer of the Withington District Council provisional 
order to the Manchester Oorporation, also the conditions. 


Yarmouth.—The Town Council considered, on Tuesday, 
& letter from the solicitors to Mr. M. D. Racker, alleging that the Oor- 
poration had infringed certain letters patent with respect to an inven- 
tion for improvements in distributing electricity and apparatus 


therefor. were claimed, and an undertaking sought that 
the tion would cease to use the invention until they had 
o a license. It was stated at the meeting that some 60 other 


corporations had received a similar notice and claim. The Oouncil 
resolved to d inge all liability, and instructed the Town Olerk to 
co-operate with the several affected, with a view to joint 
action in the public interest in regard to this matter. 


EI 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Belfast.—The Tramways Company has replied to the 
Joint Electric and Law Committee. It finds it impossible to give 
practical consideration to the heads of proposal in regard to electrico 
traction without being supplied with farther details, such as the 
definite amount to be paid by the company in respect of the funds 
B Council, and also in of the deprecia- 
tion of the plant. The Committee, however, do not feel that thoy 
would be justifed in filling in the blanks in the heads of proposal, 
and committing the Council, until the directors of the company 
would say if they t the principle involved in the proposals of 
the Corporation-as a basis of settlement- before entering into the 

and on learning whether the company would agree to tbis 
reliminary, the Committee would then proceed with the negotia- 
ons in the manner suggested by the directors. 


Bootle.—A deputation from the Bootle Corporation last 
week waited upon the Tramways Oommittee of the Liv Oor- 
5 V 5 
on represen ire to o 

roximately, it will be before electric cars will be run 
5 A : ut ana eni the 1 will lues bi 
present year is ou ne P t to apply 
energy for the cars as soon as require 5 that an 
electric service may be established between Bootle and Liverpool as 
soon as possible. Thé Bootle Corporation are of opinion that the 
Stanley Road line is one of the best in the district for electric trac- 
tion, and they suggest it should be taken in hand at an early date. 
The chairman of the Liverpool Tramways Committee informed the 

deputation that the Liverpool Corporation were desirous of givin 

Bootle a service of electric cars as soon as practicable, but this eoul 
not be done until their experimental line in Liverpool bad been 
tested, and that the experimentalline would not be ready for use 
before October next. The Committee agreed with the deputation 
that the Bootle route was a suitable one upon. which to give an early 
trial of the system of electric traction, and the chairman promised 
that the request of the deputation should be borne in mind and given 

effect to as far as possible, NE M SE A oe 


Brad ford.— Alderman Cowgill (chairman of the Tramway, 
Baths, and Team Labour Oommittee) stated at the last City Council 
meeting that the new electric line been worked 10 days, and 2 559 
miles had been run. The total receipts up to Monday night were 
£232 7s. 9d., an average per car mile of ls. 71d. , which, he thought, 
would be very satisfactory if it could be kept up, leaving no fear of 
a deficiency. The heaviest receipts per car mile were one Sunday, 
amounting to 2e. 6d. But there was only a quarter of an hour xr. 
vice on that day. 


Dublin and Lucan.—The report of the directors of the 
Dublin and Lucan Steam Tramway Company states that it will not 
be possible to pay a dividend on the ordinary shares of the company 
until the electrical equipment of the line shall have been completed. 
An Order in Council, authorising the line to be worked electrically 
and for the execution of the necessary works, was made on December 


. 16th, 1897, and a contract has since then been entered into with 


Messrs. Dick, Kerr & Co., of London, for the execution of the greater 
portion of that work, which the directors will spare no effort to have 
finished at as early a date as possible. : 


 Dublin.—The following paragraph appears in the hilf. 
yearly report of the Great Northern Railway Oompany (Ireland):— 


The arrangements for obtaining poe session of the land necessary - 


for the construction of the electric tramway round the Hill of Howth 
are well advanced. The working plans for the line are completed, 
and tenders will shortly be invited for the carrying out of the work. 
The Bill deposited in Parliament to incorporate a company for the 
purpose of constructing a tramway from Clontarf to Howth hu 
passed both Houses of Parliament.” 


Leeds.— At the meeting of the Highways Committee of 
the Leeds Corporation on Friday last, the recommendation of the 
Tramways Committee to let the contract for the supply of 50 new 
electric cars to the British Thomson-Houston Company was adopted 
It was originally decided to recommend the tender of Mesars. Dick, 
Kerr & Co., of Glasgow, at £468 10s. per car, but that was rescinded 
the following day. The ir game which the Thomson- Houston 
Company propose is similar to those now in use in Leeds, and giving 
general satisfaction. The price is £531 10s. 
have to be delivered within the next four months. 


car, and a deren 


Leicester.—The chairman of the Leicester Tramwsy: 
Company informed the shareholders last week that negotiations are 
roceeding with the Men for the pune of the undertaking. . 
e presume, therefore, that it will not be long ere the question ao 
n ical (meaning, of course, electrical) traction is considered. 
ere. 


Light Railways,—The attempt to construct a light ral- 
way to Beamauris having failed, it is on the tapis to construct one 
through the agricultural district from Amlwich to Valley, in Anglesey. 
The Anglesey Oounty Council are in favour of the principle, bot it 
is not at all improbable that they will themselves seek power to cover 
the island with quite a network of light railways, independent of 


oppositi . 
from St. Just to Newlyn by steam, and from Newlyn to Penzsnce by 
on. The route was along the Pensance Promenade 


scheme altogether, and the application to the Commissioners, vo far 
as that proposal is 5 
terminus at Newlyn Harbour. 


. 


. Rochdale.—A deputation representing the Rochdale. 
Oerporation visited Bradford on 11th inst. for the purpose of 


inspecting the new electric tramway and the electricity works. 


Sheffield.—The trolley poles of the Nether Edge and 
Tinsley electric tram line are now being erected. i 


The Central London Railway.—Acoording to the City 
Press, the contractors for the constraction of the new line from 
Shepherd's Bush to the City on Monday commenced the construc: : 
tion of an air-lock at the Davies Street station, near Oxford Street. 
The chairman, at the recent meeting of the company, referred to the 
difficulty of tunnelling at this point, where the work of driving the 
tunnel necessitates the use of compressed air. This has been ooet- - 
sioned by the excavation coming into contact with one of therivalet . 
of the London of bygone times. Rapid progress has been made with — 
all branches of the work, and it is now possible to walk along the 
line from Chancery Lane to Davies Street station. 


(Continued on page 277.) 
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complete circulation. In practice this type of boiler is ve 


satisfactory, being economical in maintenance, and very quic 
steaming. A railway siding runs through the boiler house, 
enabling the heavy logs of fuel to be fed into the furnaces 


direct from the truck. Some idea of the size of these logs 
may be gathered from the illustration of the boiler house. 
The boilers are constructed of mild steel, for a working 


The boiler feeding arrangements consist of a large 
duplex Pearn steam pump, capable of supplying four 


similar boilers, 
and in addition 
each boiler is pro- 
vided with a Kor- 
ting’s injector. 
The feed pipes are 
in duplicate, and 
so arranged that 
either pump or 
injectors can 
supply from the 
town mains or 
from a large 5,000- 
gallon tank out- 
side the boiler 
house. 

The feed water 
i: heated to nearly 
boiling point in a 
vertical tube type 
heater, by the ex- 
haust steam from 
the engines, on its 
way to the atmo- 
sphere. 

The main steam 
piping is of 
wrought-iron, 
arranged in ring 


form, with valves to is°late any faulty Section, should such 


The engines, of which two are already installed, were built 


by Messrs. Browett 
and Lindley, of 
Patricroft, Man- 
chester, and are 
direct coupled to 
two Crompton- 
Brunton alterna- 
tore, by a flexible 
coupling. They 
are double acting, 
and of the com- 
pound, vertical, 
enclosed type, run- 
ning at 450 revo- 
lutions per minute. 
Each engine is 
fitted with one 
of Holden and 
Brookes’s patent 
steam separators, 
securing a supply 
of thoroughly dry 
stea 


m. 

Both engines are 
fitted with forced 
lubrication, a 
small oil pump 
being worked by 
an eccentric from 
the crankshaft. 
The oil is forced 


from the reservoir in the crank chamber, up through 
perforations in the crankshaft and connecting rods, which 


T 
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s... CHARTERS TOWERS (QUEENSLAND) ELEC- 
Miu. TRICITY WORKS. 
ic. 
f=: Toros this small station presents no new features in elec- 
ute y, tricity supply, still it may possess points of interest to many 
of our readers, in so far that it shows the advancement of 
ii electricity in our more distant colonies, and also that even in pressure of 125 lbs, 
ec small towns it is possible to put down a central supply station, 
mp constructed on the most modern lines, and the same may be 
„Aude to pay if 
: mn on à r 
and inf xa 
basis, 
The town of 
h Charters Towers, 
situated in North 
„ Queensland, 
xx. Australia, is a 
ux. large gold mining 
x hin centre of e 
„ 90,000 inhabit- 
8 ans; but it pre- 
aut genta serious 
dificulties to 
hmm. economical elec- 
ewar tricity supply, 
the mpgs owing to its being 
mpar so scattered, and 
nidie abo to the high 
i Tame! prices of fuel and 
ple: wages, engine 
x mE drivers receiving 
£4 per week, and 
— firemen £3, while 
ai apt the cost of fuel is 
edis 188. per cord for View OF ALTERNATORS. 
LLL hardwood logs 6 
skinas feet in length. 

Previous to the erection of the central station, the local 
trixie e Company possessed a monopoly of the town lighting, and occur. 
sists gawas Bold at the highly remunerative rate of 158. per 
Map 1,000 a * a = 
! consequen e 
-— advent ^t à = — TET eee 
sa per illumin- 
ped p = ant was hailed with 
ication dE Satisfaction. 

"Lis After consider- 
Wit" able delay a local 
ees company was 
iem s! formed, and the 
services of Mr. 

a, uim J. O. Callender, 

Consulting elec- 
A Pas” trical engineer, of 
yoo Sydney, were 
quw secured, and 
n, tenders called upon 
the om) his plans and speci- 
oye? fications, Messrs, 
atin?” Crompton & Co., 
ip 8 Id., of Chelms- 
be Oa ford, secured the 
wi contract for the 
„„ Complete generat- 
iy P^ ing plant and 

% mains, 

* The station 
yas * ings are con- 
da d ond amd refe] Boiters AND Woop FUEL. 
17 with galvanised 
, Corrugated iron, and though scarcely artistic, are substantial, 
s” and serve their admirabl 
B” their purpose admirably. 
t The boilers were constructed in the colony, and are of the are hollow. 


po" type known as compound Cornish. They are 21 feet in 
M mpi, Abd 6 feet, 6 inches in diameter, with a single furnace, 
i ye” : lat 


2" M a ter 12 feet of the boiler is fitted with 48 tubes, 3} 
n ea deter, A Galloway tube is fitted vertically behind 
T Umace bridge and in front of the tube plate, ensuring 


Excellent governing is obtained by an “ Acme” governor 
of the throttle type, and the admission of steam to the 
eylinders is regulated by a piston valve working between 
both cylinders. 

The alternators are constructed for an output of 18°5 

F 
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amperes at 2,200 volts. Each alternator has its exciter any joints inside the sub-statios, a special jointing box tk 
direct coupled on the main shaft. cast-iron is placed outside, in which the armoured cable ends, 

The switchboard is of the panel type, and constructed and vulcanised rubber cables are carried thence into the 
of white polished marble. A separate panel is pro- chamber through a 3-inch cast-iron pipe; a similar arrange- 
vided for each alternator and one for each feeder. ment is made for the low tension distributing mains. From 
The alternator panel contains a double-pole switch and each feeding centre a three-cored lead-covered and steel- 
cut-outs, also an electro-static voltmeter, amperemeter, | armoured cable containing three 7/22 cables is laid back to 13 
and synchronising plug switch. The lower part of the station, and enable the voltage on both sides of the — 
this panel contains system to be re- 
the exciter, regu- corded. These 
lating resistance, — —— RÉF M g transformers areal! 
Switch, and am- constructed witha x :x 
meter, The feeder 5 primary winding 

anel contains tuy for 2,000 volts, _,.:: 
igh tension 85 and the secondary ... 
switch and cut- b is wound for a 
outs, also ammeter, * three-wire distri- ... 
and on the lower te bution, giving ... 
are fixed the nd 102 volts between 
eeder regulators E neutral and oute. 
and Hookham's The service bors 
patent high ten- 6. are of the usual! 
sion : wattmeters, 82 type, and provide 
recording the total * for one, two, or ^. 
output of the NR three services. 
station. The E From these bores 8 
feeder regulators 1 the armoured gh 
consist of a chok- E uns. cables, of the ^ 
ing coil with E g same type as the ~~’ 
laminated core, in A | mains, run into 
series with the CAR EEK the consumer? 
feeder main. premises, and 
The high tension terminate in 
switches are of the , Reid's patent 
plug type, and all EXTERIOR VIEW OF GENERATING STATION. cast -iron fuse 
contacts fit into boxes. An 


porcelain tubes, l ;: 
5 project well through to the back of the switch- 


The right-hand end panel carries the synchronisin 
and also a Richards’s recording high bain ie n 
reading to 50 amperes. The left-hand end panel carries two 
low tension volt- 
meters for reading 
the feeding centre 
voltage on both 


berlain & Hookham’s meters are used 


Messrs, Chan- 
throughout, and 


supplied free of rental to consumers, the charge for: 


current being 18. per unit net. 


Dus f 


The testing instruments provided for the station consist 
of a Silvertown portable s:t reading to 50 megohms, and 


sides of the low ten- 
sion system, and 
also a Richards’s 
recording volt- 
meter on the Car- 
dew principle. All 
the switchboard 
instruments and 
fittings are of 
Messrs. Cromp- 
ton’s well-known 
type, and the 
board, as a whole, 
is most simple and 
efficient. 

The whole of 
the cables supplied 
are of Messrs. 
Callender’s make, 
and consist of lead- 
covered and steel- 
armoured concen- 
tric cables, laid 12 
inches below the 
surface of the 
foot-paths. From 
the station two 
high tension con- 
centric feeders run to two feeding centres, distant respectively 
1,000 yards and 1,760 yards. At each of these points an 
underground brick chamber is built, which contains two 
20-kw. Crompton-Brunton transformers, and two low tension 
triple-pole switches in cast-iron cases. From these sub- 
stations a low tension three-wire distributing system is laid 
through the principal streets of the town. To avoid having 


- Pv - 
» 
" cou 
~h : 
* di. 
í * 
| eo 
1 


O 


f m on 
mi 


SWITCHBOARD. 


Messrs. Crompton & Co., Limited, 


also Weston's 
standard alternat- 


ins 


Ln A 
ba CT) 


ing volt and am- 


pere meters. 


the lighting, 
tenders have been 
called for an ad- 


direct coupled set, 
and a new trans- 
former sub-station 


transformers. 
The supply, 80 
far, en been 
thoroughly satis- 
factory, and Mr. 
Callender may be 
congratulated in 
having done 80 
much toward rais- 
ing the 
of electricity 
supply and house 
wiring 
colonies. 


ditional 80-kw. : 


is being built to 
contain two 15-kw. . 


OR 


In view of te 


Thi; 


rapid extension of 


l3 
a 
E 


ee E-S- bL = 


f? LE ra EXT ræ 


in these 


The work was 


carried out by the 


intendence of their manager in Australasia, Mr. E. J. 
Erskine, and Mr. F. B. 


electric department of 


Electric 


Supply Company, 


resident electrical engineer. 
interesting to note that the works’ cost per unit 


the 


Hobler, formerly of the 
Rockhampton Gas and 
holds the position of 

In conclusion, it may be 


Sydney branch of Š 
under the super- ~ 
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bas fallen 50 per cent. during the first 12 months of supply, 
and still better results are anticipated as the demand for 
light increases. 


A NEW USE FOR ALUMINIUM. 


Toro the people interested either in the production or the 

of aluminium are always ready to assert that there is a 
steady and growing consumption of the metal in the arts, 
and that the industry is rapidly extending, they will probably 
hail with considerable satisfaction a new use for aluminium 
vhich would appear to promise a considerable demand for 
the metal in quite a new direction, namely, as a fuel and 
reducing agent in metallurgy. 

Dr. Goldschmidt read a 2780 upon this subject recently 
before the annual meeting of the German Society of Electro- 
Chemists at Frankfort, and on Monday evening, June 
Wih, Mr. Claude Vautin described this new use of 
aluminium to the members of the London Section of the 
Society of Chemical Industry, while Dr. Goldschmidt him- 
«lf attended to conduct the experiments. We give below a 
condensed report of Mr. Vautin's paper. 

The discovery of the reducing powers of granulated 
dominum was made by Mr. Claude Vautin some years ago 
vhen experimenting with this metal at high temperatures. 
The earlier experiments were conducted with the sulphides 
of other metals, and it was found that with the aid of 
eternal heat, all the metallic sulphides with the exception 
of those of magnesium and of the alkali metals could be 
reduced in this way. The heat of formation of Al, O, is, 
however, 360,000 thermal unite, and exceeds that of Alz S, 
by 237,000 units, and further experiments proved that the 
reducing action of granulated aluminium was even more 
striking when working with the oxides of other metals, and 
that temperatures could ba obtained in this way approaching 
those of the electric furnace. 

Dr, Goldschmidt was interested in the subject by a perusal 
of the account of Mr. Vautin’s work, and he was thus led 
to continue the investigations in Germany. He found that 
in the case of the oxides the external heating could be dis- 
pensed with; as if the action were once started in any part 
of the mass, it propagated itself with more or less violence 
and rapidity according to the oxide used. It is this discovery 
that has made the reaction one of industrial importance, and 
has led to its use in Germany for the production of ferro- 
chromium upon 
à commercial 
sale for the use 
of steel makers. 
The modus oper- 
andi is as follows : 
The powdered 
aluminium ig 
intimately mixed 
with the finely 
crushed and. dried 
aride of the 
metal to be 
aee This 
is in an 
ordinary. crucible, 
and the reaction 
is started by 
means of a 


magnesium ribbon. When a light is applied to this cartridge, 
heat generated is sufficient to start the reducing action 
dos aluminium upon the metallic oxide at the point where 

cartridge is resting on the mixture. It then proceeds 
downwards through the mass, and can be kept up as long as 
ere ae mixture of powdered aluminium and 

In the case of lead oxides the reaction takes place with 
eg E 


* Zeils. fur Elektrochemie, 1898, Vol. iv., p. 481. 


CHARTERS TOWERS.— TRANSFORMERS. ton 


almost explosive violence, and it is necessary to add inert 
substances to the mixture in order to moderate its intensity. 

The temperature attained is estimated by Dr. Goldschmidt 
to be 3,000° C. The slag of alumina produced by the 
oxidation of the aluminium is so flaid that the reduced 
metal sinks without difficulty to the bottom of the vessel 
in which the reduction has been carried out. On cooling 


CHARTERS TOWERS.—SUB-STATION SWITCHES. 


this slag crystallises as corrundum, and on account of its 
remarkable hardness, has considerable commercial value as an 
abrasive material. It is claimed that by this process alumi- 
nium can be used :— 

1. To produce high temperatures in any spot without the 
aid of any externa] heat or electric current. 

2. To reduce refractory oxides such as those of chromium 
and manganese at a low cost of treatment. 

3. To produce 
metals absolutely 
free from carbon, 
and containing 
only the impurities 
of the oxide and 
aluminium used. 

The experiments 
which were carried 
out by Dr. Gold- 
schmidt after the 
reading of ` q= 

‘certain 

Falfilled all tho 
claims made for 
aluminium as a 
heating agent. 
The lecture room 
of the Chemical 
Society in Burling- 
ouse is 
! hardly adapted for 

such a display of pyrotechnics as the worthy doctor 
prepared for his audience, and when he had 
raised the temperature of the room and of his auditors 
to about 110° F., and had. nearly choked the latter 
with metallurgical fumes from white hot mixtures 
which were scattering particles of molten matter freely about 
the place, it was decided that both the comfort of the 
audience and the safety of the building demanded an 
adjournment to the open area inside the gates of Burlington 
House. The further experiments were therefore carried out 
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in the open air much to the relief of the chairman of the 
meeting, and not least —of the custodian of the premises 
of the Chemical Society. 


REVIEWS. 


Submarine Telegraphs: their History, Construction, and 
Working. By CuanRLEs Bricut, F. R. S. E. London: 
Crosby Lock wood & Son, Stationers’ Hall Court. 


This book, which is stated to be founded in part on 
Wiinschendorff’s “ Traité de Telegraphie Sous-Marine," and 
to be compiled from authoritative and exclusive sources, 
will not, we fear, make the reputation of the author. We 
can unhesitatingly say that the paper and printing are 
excellent, but the excellency of the work begins and ends 
there. There are, doubtless, good points in the compilation, 
and to a superficial observer it might appear to be a book of 
considerable merit; unfortunately, however, it will not 
stand the test of even a moderate examination. The work 
teems with blunders of the most marked description, and 
indicates that the writer's knowledge of his subject is not 
perfect. These mistakes are not mere slips or printers’ 
errors (though there are plenty of the latter) but downright 
blunders ; what, for instance, are we to think of the follow- 
ing: — “As a metallic circuit for telephonic purposes is 
absolutely essential on account of ezíra (the italics are our 
own) induction when using the earth as a return, the 
distance between which telephonic working is possible is still 
further limited. This looping, however, has the effect of 
romething like doubling the K R by, roughly speaking, 
doubling the length of wire in circuit”; a more egregious 
error from a man professing to be a telegraph engineer 
it is almost impossible to conceive. We are told in 
a note that if the diameter of the conductor of an 
insulated wire is doubled, the thickness of the dielectric 
remaining unaltered, then the capacity is exactly doubled, an 
absolutely untrue statement. On another page, “the difference 
between the conductor diameter and the outside diameter 
gives the thickness of dielectric. The electrostatic capacity 
of Willoughby Smith’s improved G.P. is about one- 
fifth of ordinary gutta.” What are we to think of the 
appalling misconception of hydro-dynamics shown by the 
following :—“ The pressure test as applied to core after 
manufacture, does not, of course, quite represent 
that which takes place when the core is afterwards 
submerged, as in the latter case it is ensheathed in 
an iron armour. Moreover, strictly speaking, uniform 
pressure round a core does not exactiy represent what is 
afterwards experienced on submergence at the bottom of the 
sea, where it is a question of weight of a certain column of 
water resting on the cable, which is itself resting on the 
bottom. If it were a matter of uniform pressure the effect 
would be the same, no matter what the depth to which the 
cable is lowered below the surface of a given column of 
water.” Passing from hydro-dynamics to mechanics, what 
are we to think of this? —“ Obviously there are two points 
which govern the length of lay obtained, of which one is 
‘the distance of the bobbinson their universal carriage from 
the lay or closing plate.“ Again (speaking of cable 
machines), *the axis of each bobbin is so controlled that 
during the revolution of the carriage it remains 
perpendicular to the plane of the earth and to one 
another.” This is multi-dimensional space with a 
vengeance ; doubtless, Mr. Bright's definition of an eclipse 
would be “when the sun and moon get between one another.“ 
We are actually told that ** hemp yarns are tested for torsion 
though they are far less homogeneous than iron.” We may 
perhaps be accused of picking out a few isolated cases of 
mistakes which might naturally be expected in a book of the 
size of that in question; we could, however, multiply them 
almost indefinitely, and the mistakes are obviously not mere 
slips, which are pardonable, but must be attributed to 
Some other cause. In many cases the author seems either 
incapable of expressing what he actually means, or else 
he imagines that a confused jumble of words formiug 
sentences full of inaccuracies, but which at the same time 
wil give the reader an idea of what the writer intends to 
express, is quite good] enough for the purpose of the book. 
For instance, we are told (page 87) that by means of a brake 


the speed of a drum with a given strain was checked or 
accelerated ; we can hardly believe that the author really 
means this (we are sorry if he does), but the loosenem of 
phraseology is most deplorable. 

On page 223 we have the statement that the resistance of 
one foot of pure (soft) copper wire weighing one grain at 
temperature of 6° C. is 2064 of the legal ohm; surely 
Mr. Bright cannot be so oblivious to the standard as this 
seems to show. 
formula for the conductivity of copper wire is a rather bed 
error; a similar error occurs on page 241 when the writer 
speaks of percentage extra length of wire required, bat 
the factor 100 is left out. 

On page 227 we have the statement that for a given total 
weight of copper the resistance of stranded and of a solid 
wire should be the same; as a matter of fact this is not the 
case, due doubtless, to the fact that the contact between the 
centre and the surrounding wires is never good. 

As regards the historical and descriptive matter, which 
forms the greater portion of the book, a more favourable 
opinion can be expressed. Mr. Bright has certainly got 
together a mass of information which, to a limited num 
of readers, will prove of considerable interest, and as a 
record of what has been done it is valuable; at the same 
time, however, no matter how well and completely such 
matter may have been put together, one is go ard to say 
what is the good of it all. The temptation to bring out a 
book of the kind is doubtless very great, but we are afraid 
that the author will find that he has taken an immense deal 
of trouble for very little, and that the volume, imposing as 
it appears, will fall somewhat flat; the inaccuracy of the 
technical information renders it misleading as a scientific 
work, 


Essai sur la Theorie des Machines Electriques a Influence, . 


Par V. SchArrEns, Professeur au College de la Compagnie 
de Jésus à Louvain. Paris: Gauthier-Villars & Fils. 
Bruxelles: Polleunis & Ceuterick. 


This little work claims merely to extend the theories of 


the influence machine, which have been elaborated principally 
by Holtz and Poggendorff; but Prof. Schaffers has added a 
good deal to the work of these early authorities by indepen- 
dent investigations of his own. The theory of the influence 
machine has b:en the subject of numerous memoirs, and 
though in its main principles it is simple, there are many 


The omission of the factor 100 in te 


r 


SEE RMA Rae RGA’ 


secondary actions which considerably modify its working, 


and mauy points even at the present date are still waiting 
for explanation. All that has hitherto been done has been 
set forth in admirable form by Prof. Schaffers, and those 
who wish to get a grasp of the operation of the influence 


machine in all its leading forms, could not do better than 


begin by studying his little treatise. 'The popular impression 
in this country appeara to be that there is only one influence 
machine, namely, the Wimshurst. Some few may have heard 
of the Voss and the Holtz machines. But still fewer seem 


to be aware that what is known as the Holtz machine in : 


this country, is only one of about half-a-dozen different 
machines invented by this same physicist. This fact, at 
least appeared to be unknown to an otherwise well-informed 
physicist who recently took part in a discussion in these 
pages. As a result of this ignorance of the history 
of influence machines, some of these have enjoyed 
the good fortune of having been several times re-invented. 
As Scheffers points out, the Belli machine has been 
three times independently invented, by Belli, by Kelvin, 
and quite recently by Elster and Geitel, and the 
Wimshurst machine twice, namely, by Holtz and by Wims- 
hurst. Prof. Schaffers’s experiments on the relative output 
of machines of different types are exceedingly interesting. 
Such results are, of course, much influenced by leakage, and 
consequently depend greatly on the careful construction of 
the machine. Schaffers's experiments show that for ready 
self-excitement and output the Voss machine is superior to 
the Wimshurst, although it is rather more liable to reversal 
than the latter machine. Schaffers has shown by experiment 
that when the collecting combs of the Wimsburst machine 
are displaced relatively to each other, a much better result is 
obtained. Musaens, as Schaffers points out, was the first 
to discover this, and the improvement has also been intro- 
duced by Wimshurst in his larger machines. The influence 


Wel. 43. Jo. 1082, Abever 19, 1896.] 


THE ELEOTRIOAL REVIEW. 


277 


machine has been shown to be admirably adapted for the 
production of Róntgen rays and for laboratory experiments 
where currents of high tension and small quantity are 
required. A study of Schaffers’s excellent work will well 
repsy those who seek to understand and improve this 
machine. We notice ab page 44 a printer’s error in a date 
(1857 for 1867) ; but on the whole the work appears to be 


accurate, and the original memoirs on this subject in 
1 bave evidently been mastered and utilised. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


(Continued from page 272.) 


Limerick.—At the meeting of the Limerick Corporation 
on Thursday, 11th inst., an application was made by the Limerick 
Electric Tramways Company for provisional powers. to promote 
electric tramways in the city. Mr. H. D. Oonner, B L., and Mr. 
B. J. Fuller, O.E., Dublin, appeared in support of the application. 
Mr. Conner stated that the conipany was composed of wealthy Dublin 
gentlemen. They proposed to construct a complete system of tram- 
reach the principal thoroughfares both for passenger and goods 

prin oroug or passenger an 

tafic. The estimated outlay would be about £70,000, most of which 
would be spent locally, and thus promote the industrial well being. 
It was intended to have a 3 feet 6 inches gauge, and the current 
would be su from overhead wires. Mr. Faller gave engineering 
evidence of the scheme, which had been approved of by the engineer- 
inspector of the Board of Works, Mr. Price, C.B., except in two 
ttreets—High Street and Mungret Street—which he considered too 
Barrow for tramways. He approved of the overhead wire system. 
The total capital of the company would be about £75,000, which he 

would be forthcoming. The promoters of his compan 

were prepared to offer the Oorporation a certain sum for the groun 
necessary for the lines, but they had not yet considered what that 
. A memorial was presented in opposition to the 
m of Dublin solicitors, who said that at the proper 
time they would be prepared to submit an advantageous scheme for 


. M 
spproving of the scheme. The Council declined to do this on the 
ground that they had no information of its details. It was decided, 
while wing of a general scheme of tramways for the city and 
district, the present application to a future date, of which 
notice would be given to the ers. It is understood that appli- 
cations for powers will also be received from other companies. 


Peabo o Town Council 1 resolved that the 
sh the proposed application to Parliament of the 
Reaction mpany, Ilhited, for a Bill to Sonir a 
lease of the tramways of the South Staffordshire Tramways Com- 


pasy. 


z 


TELEGRAPH AND TELEPHONE NOTES. 


Telegraphic Interruptions and Repairs :— 


OABLES. . Down, Repaired, 
Brest-Bt. Pierre (Anglo, 1869) April Sch, 1893 ... Ses 
West Indies FC 
. Oro - Trinidad eee Nov. Loch, 1896 ees ee 
Cuba eee wee eee June 10th, 1898 ees eee 
5 ee June Sth, 18988 ., 
- Manila ees y 
Lanka. . Feb. 10th, 198 |. i 
Bissao eee eoo July 21st, 1898 %% ees 
Cape Town-Mossamedes .. Aug. 2nd, 1898  ... August 13th, 1898 
Olehleh- Medan ann .. Aug. 9th, 1898  ... August 15th, 1898 
LANDLINES. : 
Tans - Continental line be- 
yond. Mezol , eee eee March 19th, 1896 cee eve 
July 4th, 1898  ... ves 


Siberian 
Büetenskaia ... . August 8th, 1898 .. August 10th, 1898 
Moulmein-Bangkok ... .. August 16th, 1898 .. August 16th, 1898 


African and All-British Cables.—In the course of a 
wcnt lecture at Cape Town, Sir James Sivewright, formerly Oom- 
missioner of Public Works in the Oolonial Government, drew atten- 
tion, says the Times, to the important questions of cable communi- 
cations in which South Africa is pre-eminently interested. After 
referring very confidently to the early completion of an all-British 
overland from end to end of Africa, Sir J. Sivewright 
explained the of the African cable system on the larger 
question of telegraphic intercommunication between the different 


parts of the British Empire. At the present time, he said, there 
were two cables to the Cape. The one which came down the west 
coast touched partly at British, French, and Portuguese territory. 
That cable was continued down to Cape Town. They would all see 
the importance of an all-British cable. At the present time there 
were five modes of communication between England and the East. 
The first by way of Russie, the second through Germany, Austria, 
Turkey, and the Persian Gulf to India, the third through France, 
Italy, and on to the Red Sea, the fourth from London to Gibraltar, 
through the Mediterranean, and on to Indis, and there was the fifth 
route by Lisbon to South Africa, &c. One great advantage, of course, 
in having these various lines of communication was that they 
secured alternative routes. In telegraphy it never did to put 
all their eggs into one basket, as the agents they had to deal 
with were so fickle. But what they were striving for was to make 
the lines of communication safe and reliable; that was to say, that if 
a person handed in a message at one place, he ought to have a cer- 
tainty that it would reach ite destination. The Pacific Ocean had 
never yet been bridged by cable. Two rival schemes were in exist- 
ehce at the present time in order to get an all-British cable connect- 
ing England with her Eastern possessione, and touching only on 
British territory. The cable should be as far as possible on British 
soil, or lying at the bottom of the sea where England might be trusted 
to look after it. One route was from England to Gibraltar, then on 
to Sierra Leone, Ascension, St. Helena, on to the Cape, and overland 
to Durban, and thence to Mauritius, Koko's Island, and Western 
Australia, with the branch which was already in existence between 
Mauritius and Ceylon. This line was advocated in certain influential 
quarters, and the rival to it was the route from London to Newfound- 
land, through the Oanadian dominions to San Francisco, across the 
Pacific, and down to Australia. These were the two rival routes 
which were being contended for at the present moment. 


French Atlantic Cable.— The daily pes saya that 
the second French Atlantic cable was completed on Wednesday 
morning. It is reported to be the longest cable that has ever been 
laid, and the thickest core that has ever been manufactured. The 
wire was joined through to White House, Washington, in the after- 
noon, when telegraphic courtesies were exchanged between Presidents 
Faure and McKinley. 


The Telephone Question.—“A Telegram” writes to 
the Times as follows :—“ The bold words used by the Select Com- 
mittee on Telephones, at page 13 of their report, ought to set at rest 
all fears for the future of the telephone in this country. As you are 
aware, the Committee are not only strongly of opinion that general, 
immediate, and effective competition, by either the Post Office or the 
local authority, is necessary, but they ‘consider that a really efficient 
Post Office service affords the best means for securing such competi- 
tion.’ Although the case could not be more forcibly stated, yet the 
public should still be on its guard, inasmuch as, while the hand in 
the report is the hand of the Secretary of the Treasury (to extinct 
boards of which de ent the regrettable failures to popularise 
the telephone in past must be ascribed), its voice is not 
ne y that of the Chancellor of the chequer, yet all 
depends on him. With that high functionary it reste to 
mar or reap the harvest of the Oommittee’s valuable labours. 
The leaders of commerce should, therefore, lose no time in procuring 
from the Government a binding declaration of intention on this vital 
question. Its solution is a free hand to the Post Office and a liberal 
provision of money. Procrastination at Whitehall and timidity of 
purpose have well-nigh stifled the telephone in the United Kingdom; 
vigour and cash—there and at St. Martin’s-le-Grand—may yet redress 
the follies of the past. A Oabinet Minister one told me that in his 
experience 30 years were needed for any great public reform. In my 
small way I have watched and tried to help this particular reform for 
27 years; so that, at last, there seems to bea fair prospect of a truly 
rye question being prosperously settled within the named limit 
of time." 


for raising a further sum of £1,000,000 as telephone capital was now 
under the consideration of Parliament. As soon as the requisite funds 
ITE the works would be proceeded with as rapidly as 
po . 


Telegraphic Communication with the West Indies. 
—The end of the Spanish-American war has already improved 
matters in the West Indies telegraphically, and it is interesting to 
look back for a moment to see how cable communication was affected 
during the conflict, and what its poer state is. The United States 
Government now allow messages in secret lav to pass between 
the States and the West Indies, with the exception of Porto Rico and 
Cuba, to which islands telegrams must be written in plain language. 
Telegraphs played a great part in the recent war, and the importance 
of having direct and speedy cable communication was amply demon- 
strated. Throughout the whole of the war, the only telegraph route 
to the West Indies which was not interrupted, was that “via 
Bermuda,” and as this was only opened in January last, it must of 
necessity have been a great boon to the West India merchants, as well 
as every nation having any business interests in the West Indies, for 
otherwise, these islands would have been telegraphically completely 
cut off from the world. It is a matter for congratulation that the 
British via Bermuda” cable route—it touches only British terri- 
tory—was not interrupted. It is marvellous what security is enjoyed 
by anything that is privileged to call itself British.“ 
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The Army Manceavres and Military Telegraphy.— 
The Daily Chronicle outlines the arrangements which have been 
made with respect to the employment of telegraphy in connection 
with the army manœuvres as follow :—There will be provided a fi-ld 
telegraph for each army corps; neutral eemi-permanent lines con- 
necting each army corps headquarters of the several camping rayons 
with their respective divisional camps; neutral semi-permanent 
lines connecting the director and umpire-in-cbief's camp, and the 
headquarters of the several camping rayons into one another. The 
opposing forces are not to damage any telegraph lines or offices 
within the mancuvre area; but under certain circumstances a field 
line may be put out of action. The neutral lines will only be avail- 
able to the two army corps for those purposes for which the tele- 
graph lines between an army corps facing the enemy and ite own 
base of operations would be used. They are not to be tapped or 
interfered with, nor are they to be used for the purpose of deceivir g 
the enemy or for giving information in regard to either side which 
should be withheld from the enemy. Field post offices will be 
established by the Post Office Corps at the headquarters of each army 
corps, infantry division, and cavalry brigade. 


The Pacific Cable.—In the House of Commons at the 
end of last week Mr. Provand asked the Secretary of State for the 
Oolonies whether he could inform the House of the present position 
of the negotiations relating to the proposed Pacific submarine tele- 
graph cable from British Columbia to the Australian colonies.— Mr. 
Chamberlain: We have no propossls from Canada or from South 
Australia, Western Australia, and New Zealand. The premiers of the 
remaining four Australasian colonies have joined in a resolution that 
their colonies will favourably consider the proposal for a Pacific cable 
provided tbat Canada and the United Kingdom will each contribute 
one-third of the cost. Until we have formal and definite proposala from 
allthe Governments concerned, Her Majesty's Government cannot 
proceed further in the matter. 

Mr. Roland Belfort puts the case for the Pacific cable very con- 
vincingly in a letter to the Times. He says: —“ The Times is con- 
ud emphasising the fact that the problem of the protection of 
British interests in the Far East, menaced by astnte, unscrupulous 
rivals, is daily becoming more urgent. Will you allow me to point 
out that an important factor in this problem is the projected all- 
British Pacific cable, the immediate establishment of which has 
become imperative? Both Imperial and colonial interests demand 
it. Oanada and Australasia are willing to participate with Britain in 
its cost. It would liberate colonial cablers from the present crushing 
cable "corner." A cablegram from Vancouver to Melbourne has to 
tour the world, costs over 6s. per word, and is often subject to 
disastrous and exasperating delays. By the direct Pacific cable it 
would cost 23. per word, and arrive within the hour. Until tbis 
alternative cable is laid, our Australian colonists will frequently be 
compelled to depend on the shaky Siberian land-lines for telegraphic 
communication with the mother country. Those lines are con- 
trolled by Russia. Naval and military experts assert that our 
foreign-controlled cables would certainly be cut by our enemies 
during any crisis, This might imperil the very existence of 
outlying portions of the Empire. Britain thus needs a strategic 
cable system free from foreign control. Commerce needs a system 
free from the deadly grasps of the monopolists. Ifthe Pacific route 
existed, the cabling public would save nearly £225,000 per annum. 
In eight years this sum would pay for the new cable. The project is 
perfectly practicable from the electrical, engineering, and financial 
standpoints, The control of Pacific cable communication should by 
right devolve on the British—the pioneers and principal constructors 
of the world’s sabmarine cable system. To allow another nation to 
forestall us by executing this great work would constitute a most 
humiliating abdication of our recognised position as lords of the ocean 
depths. Finally, by a mutual effort, Britain, Canada, and Australia 
can establish this communication without the slightest cost to their 
taxpayers. Under these circumstances would not the Imperial 
Government be quite justified in taking the initiative in this roject, 
which is y considered to be ripe for execution ? cent 
official declarations on the part of Au ian Premiers prove beyond 
doubt that such action would meet with a cordial response from the 
7 Dalsiel despatch da 

A Dalsiel despatch dated Vancouver, B.C., August 15th, says that 
„Hail advices from New Zealand report thet the Premier, Mr. 
Richard Seddon, is in favour of a trans-Pacific cable between British 
North America and the colony, and is prepared to offer a large sub- 
sidy if Canada will join in the project. He says likewise that 
England will help materially.” 


Ee 
CONTRACTS OPEN AND OLOSED. 


^ OPEN. — D 
Ashton-under-Lyne.—August 27th. The Committee of 
the Central Conservative Club invite specifications and tenders for 
the installation of the electric light in the club buildings. Tenderers 


will have to prepare s complete specification. Tenders to Mr. John 
Moss, secretary. 


Ashton-under-Lyne.—August 29th. The Electricity 
Committee want offers from persona desirous of entering into arrenge- 
ments for the wiring of premises within the borough on any syatem 
of deferred payment Particulars from Messrs. Lacey, Clirehugh 
and Billar, our “ Official Notices" August 6th for particulars. 


Bangor.—September 10th. The Corporation is inviting 
tenders for the supply and erection of two water-tube boilen, 
economisers, steam and other pipes, pumps, &c., two 60-kw. dynamo, 
balancer, boosters, 5-ton travelling crane, switchboard, accumulators, 
mains, &c. Consulting engineer, Mr. F. H. Medhurst. Bee our 
„Official Notices" August 12th, for particulars. 


Belgium.—October 27th. The municipal authorities of 
Ghent are inviting tenders until October 27th for an installation of 
electric lighting in the new Flemish theatre in that town. Tenders 
E EOM de Ville, Ghent, Belgium, from whence particulars may be 
obtain 


Buxton.—September 5th. The District Council wants 
VU!!! . toed, 
engines, dynamos, pumps, &c. 8 ust, 
and other pipes for the establishment ‘of electricity works. Oon- 
sulting 1 Prof. A. B. W. Kennedy. See our “ Official Notices” 
August 12th. 


Halifax.—August 24th. The Corporation Tramway Com- 
mittee is inviting tenders for excavating and forming about 5 miles 
of tramway track within the borough. Particulars on application 
rd Edward R. S. Escott, C. E., borough engineer, Town Ball, 

8X. 


Hull.— August 25th. The Electric Lighting Committee 
want tenders for the supply and erection of s 750-I.H.P. Willans or 
Belliss type engine, a 460-kw. high tension continuous current 
dynamo, and two 30-feet x 8 feet Lancashire boilers, for the electric 
light works. City electrical engineer, Mr. A. S. Barnard. See our 
" Official Notices " July 29th. 


Kingston-upon-Hull.— September 30th. The Corpora- 
tion want tenders for the supply of 45 electric motor cars, 20 trailers, 
2 sprinkler cars, and 2 traversing platforms. Specifications from Mr. 
White, city engineer. See our “ Official Notices” this week. 


North Staffordshire,—September 5th. The British Elec- 
tric Traction Oompany is inviting tenders for the provision of 
materials and construction of the track and permanent way of about 
13 miles of tramways (in sections) in the Potteries district of North 
Staffordshire, for the British Electric Traction Company, Limited. 
Particulars obtained on payment of a deposit of £3 3s. at the Com- 
pany's Permanent-way Engineer's Office, ington House, Norfolk 
Street, Strand, W.C. 


Patras.—The following notice appears in the Tímes:— 
“On Sunday, the 16-28 August of this year, in the morning, from 
9-11 o'clock, will be given out in submission, in the Town Hall of 
Patras, in presence of the Municipal Council, and in public session, 
the concession of the lighting of Patras and its subnrbs. In case the 
lighting will be execated by gas, the period of the concession will be 
of 35 years, or in case the lighting be execated by electric light 
or another light, the duration of the concession will be left to the 
discretion of the competitor, according to the conditions of our advice 
No. 2,222 of this year and according to the register of February 7th, 
1898, modified by the above-mentioned advice No. 2,222. Offers are 
to be submitted under sealed cover. A copy of the above-named 
documents, in Greek or in French, will be delivered to every 
interested firm which will ask it from us or from the president of the 
municipality. 

" Patras, July 12th, 1898. 
“The Mayor of Patras, 
“ Thanos Canacaris.” 


Rochdale. — September 6th. The Corporation wants 
tenders for the supply of boilers, economisers, condensing plant, 
feed pumps, steam and ¢xhaust piping, travelling crane, switchboard, 
accumulators, and cables for the electricity installation which is to 
be put down. Consulting engineers, Messrs, Lacey, Clirehugh and 
Billar. See “Official Notices” August 5th for particulars of the 
various sections. 


Roumania.—September 22nd. Tenders are being invited 
until September 22ad by the municipal authorities of Braila, 
Roamania, for the concession for the electric lighting of the town. 
Particulars may be obtained from, and tenders are to be sent to, 
La Mairie de Draila, Roumania. 


Spain.—Tenders are being invited.until the 22nd inst. by 
the Spanish Post and Telegraph authorities in Madrid for the supply 
of 22,000 rolled sinc cylinders required in connection with the tele- 
graph service. Particulars may be obtained from, and tenders to 
be sent to, La Dizeocion Général des Postes y Telegrafos, Madrid. 


Wimbledon.— August 29th. The District Council 
invites tenders for the supply, delivery, and erection of pipe work. 
Mr. A. H. Preece, consultétg engineer. See our Official Notices” 
August 5th. dad l i 

0 v, 
CLOSED. 


Aberdeen.—The Gas and Electrio Lighting Committee 
has decided to accept the offer of Messrs. Crompton & Co., Limited, 
to supply patent insulators for the prevention of waste in the electric 
culverts at a cost of £1,186. The estimated cost of fitting up the 
culverts is £950, making a total of £2,136. The work will be 
commenced in about three weeks. | 


Austria.—The municipal authorities of Prague have just 
placed the contract for the supply of the cables required in connec- 
tion with the central electric lighting station in the town with 
Messrs. Felten & Guilleaume, of Mulheim. 
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Belgium.— Tenders were lately invited by the municipil 
anthorities of Stavelot for the concession for the electric lighting of 
the town during a period of 30 years. Only one offer was received 
from tbe Société té et Hydraulique, of Oharleroi—who offered 
to undertake the work on the following terms:—" centimes per 


hectowatt hour for private lighting; 51 centimes per hectowatt hour 
for power p s; and 7 centimes (less 7 per cent.) per hectowatt 
hoar for the lighting of the municipal buildings. | 


Bary.—The Council has adopted recommendations of th 
Electric Lighting Committee to the effect that the following tenders 
be accepted, subject to the approval of the Local Government Board, 
vis, Mesars. Davey Brothers, Sheffield, for the boilers, &c.; the 
Callender Cable aod Construction Company, for the mains, &c.; aud 
Mer. Fowler & Co, Leeds, for plant, &c. The tenders, with the 
coit of the engineer, clerk of the work“, &c., amounted to £19,439 15s. 
exclosive of the cost of buildings, which is estimated at £2,500, 
making a total of £21,939 15s. The loan for which permission has 
bern for is £20,000, making, with the sum of £2,500 in the 
bande of the Gas Company, £22,500, which will leave £560 for con- 
ü 


Halifax.—The first car extension contract for the Cor- 
poration tramways, bas been placed with the British Thomson- 
Hoaston Company, Limited. 


St. Helems.—As the result of tenders received recently, 
this company bas placed an order with the British Thomson- Houston 
Company, Limited, for 16 complete motor-cars (the first equipment 
contemplated). Eight of these will be large e cars, with to 
mets, to carry 68 passsngers, and eight will be single truck cars, wit 
top seats, and adapted to carry 53 passengers. 

larmouth.—At the meeting of the Great Yarmouth 
Town Council on Tuesday last week, the tender of Messrs. Willans 
to sapply a 150-kw. alternator for £1,989 19s. was accepted. 


NOTES. 


Am Electrical Method for Production of ri 
divided Metals.—An interesting note upon the use of the 
electric arc for the production of metals in the finely-divided 
ate was read by Dr. Bredig, at the recent annual gathering 
of the German Electro-Chemical Society, at Leipzig. We 
give below a brief summary of the report of this paper 
appearing in the Zeits. f. Eleklrochem. 4, p. 514. Dr. Bredig 
had been investigating the phenomena attending the dis- 
charge of high tension alternating currents under the surface 
of varions liquide. He observed that when metal poles of 
and] diameter were used, a cloud of finely-divided solid 
matter was formed around the arc, and on further investiga- 
tion this ed to be of the same chemical composition as 
the metal used for the poles. The state of sub-division 
wa so fine that the water or other liquid appeared 
u though some colonring matter were in solution, and several 
days were requisite to obtain deposition of the metal upon 
the bottom of the vessel. Zinc, lead, silver, gold, and 
patinum were all obtained in a state of extreme sub-division 
inthis way. In the case of zinc the author states that two 
Russian chemists had already published a note upon the 
phenomenon. The results obtained are attributed by Dr. 
Bedig to the condensation by the water of the metallic 
vapor, which always surrounds the electrio arc, when 
mealic poles are used. The method is of laboratory service 
for the production of finely-divided platinum, capable of 
aalytic action, direct from platinum wire. 


Bristol Electrical Works.—The Institute of Marine 


Eogineers (Bristol Channel centre) visited Bristol on Satur- 


dy for the purpose of inspecting the electric tramways and 
station: also the Corporation electricity works. Mr. 
ox, the engineer of the Electric Tramway Company, and 
Mr, Challenger, the traffic manager, escorted the party over 
te tramway , and Mr. Faraday Proctor acted as 
mide at the electricity works. After the inspection of 
other l works of interest, dinner was provided at 
the 1 Hotel, College Green, Prof. Elliott, D.Ss., being 
in the chair. This was followed by a paper by Mr. N. 
bee, the Cardiff Corporation electrical engineer, on 
È ic Lighting Stations,” in which he described what, 
in his opinion, constituted a model station. The ohairman 
contributed some notes on electric traction, which he said 
he had advocated for 20 years past. Cardiff trams, he 
udded, were a disgrace, but Bristol trolley lines set a splendid 
example. | 


An Harmonie Analyser.— In the Physical Review 
(America) for July, Mr. T. N. Le Conte describes an 
harmonic analyser, working nearly on the principle employed 
by Mr. G. U. Yale in the instrument described some years 
ago before the Physical Society. It will be remembered 
that this depended on giving to the pointer of an Amsler’s 
planimeter, a reciprocating motion about a point carried 
round the curve to be analysed. The mechanical construc- 
tion of his apparatus was very simple compared with the 
preceding instrument of Henrici, maioly because the human 

and was 1 and was found easily able, to perform 
a complicated geometrical operation. Mr. Le Conte has 
arranged a new instrument for performing the operation 
with less dependence on the human hand; and though of 
considerable complexity compared to Yule's, it is very much 
simpler and more easily made than Henrici's. A board 
carrying a polar 5 is moved bodily along the curve 
to be analysed, while to the pointer is given independently 
the required reciprocating motion. The action is clearly 
susceptible of great accuracy within the limitations of 
rolling planimeters. The first eleven harmonics of a zig-zag 
straight line have been tabulated from calculation, and also 
measured with the instrument, and the errors are very small, 
in no oase exceeding 1 cent, We should imagine that 

riodic curves requiring harmonic analysis occur very rarely 
in practice, and that occasions for the use of such instru- 
ments are almost entirely educational. For this purpose 
the results can be. obtained with little labour il great 
accuracy, by directly measuring the ordinates of the curves. 
In the history of mechanical integrators this instrument of 
Le Conte’s will be of interest. By a small modification of 
construction the instrament can be made into a curve tracer 
for combining any set of harmonies. 


An Electrician as Novelist.— The Strand Magazine for 
the present month contains, among other good things, an 
illustrated article by Archer P. Crouch, entitled Submarine 
Cable Laying.” The account is felicitous, clear, and tech- 
nically correct ; moreover, Mr. Crouch has a style admirably 
suited to this kind of narrative. Such is the advantage 
of being a novelist as well as an electrician. At Oxford 
the author took his degree in science; he then turned bis 
hand to submarine cable work, and his mind to the art of 
writing. He has published six books, of which five are 
novels, and one a discussion of social problems. Several 
articles from his pen have been contributed to such maga- 
zines as the Nineteenth Century and the Cornhill. Two of 
his novels have appeared this year; the first, Senorita 
Montenar” (Smith, Elder & Co.) is a tale of the Ohilian 
War of Independence in 1818 ; the seoond, “ For the R bel 
Cause (Ward, Lock & Oo.), is a romance-history of the 
more recent struggle between Balmaceda and the Chilian 
Congressionalists. They are fizhting " tales, both of them, 
with plenty of incident, and polite love-making. The 
incident is so stirringly told that at times the plot gets a 
little timid of it. But these things are merely matters 
of adjustment of the balance and looking to the connections ; 
Mr. Grouch will doubtless grapple with them in his books to 
come. Sach is the advantage of being an electrician as 
well as a novelist. 


Explosions ia Main Boxes.—Late on Thursday night 
last week an accumulation of gas in the electric light mains 
beneath Cumberland Terrace, Regent’s Park, led to an 
explosion which blew the cover of a main box into the air. 
There was a failure in the arc lighting for a few minutes, and 
the private lighting was also affected for some time. 

Further details of the Oldham explosion, to which we 
briefly referred last week, go to prove that the affair was 
more serious than we at first supposed. A leakage has since 
been discovered in the gas mains, and this was undoubtedly 
the cause of the accident, the gas having accumulated in the 
electric light culverts and become ignited by a spark 
when an arc lamp was switched off. The pavement 
was torn up for 40 or 50 yards and main box covers were 
flung to the other side of the street, which is in a busy 
part of the town. We understand that Mr. Newington, the 
chief electrical engineer, is having new cables laid in iron 
pipes. A number of people were severely shaken, but after 
treatment all were able to prooeed to their homes. 
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Emmens, the Gold Maker.—Since this gentleman left 


off exploiting batteries, and transferred himself to the United: 


States, whither many a better and many a worse have gone 
before him, he has, as our readers know, acquired a certain 
notoriety as a manufacturer of the royal metal out of the 
baser metals, We never knew that he was “a pn of 
reputation," as the Engineer described him the other day ; 
but then we do not suffer from shortness of the editorial 
memory as some of our contemporaries do. We have never 
known him as “an able oontroversialist, as the Engineer 
also describes him ; but we are willing to admit that he is 
smart in the true American acceptance of this term. Let 
but a crumb fall from the laboratory table of a scientific man, 
and Emmens will catch it up and convert it into loaves. 
It seems that Emmens claims to trangmute silver into gold by 
subjecting the former metal to continuous hammering, whilst 
at the same time he takes measures to prevent the temperature 
rising, for every prentioe hand knows that a piece of metal 
placed upon an anvil and repeatedly tapped with a hammer 
will become so hot that anyone who tries to pick it up will 
quickly drop it. According to Emmenes, this rough treat- 
ment results in the silver being, as it were, shaken out of one 
constitution into another, the resulting substance being 
ntaurum, from which gold can be reduced. Bearing in 
mind Sir William Orookes's views, as expressed in his 
presidential address to the Chemical Society in 1888, 
Emmens considered it would be a good thing to draw this 
chemist, and he succeeded in doing so. Sir William 
Crookes, following Emmens's directions, subjected a 
Mexican dollar to a hammering process, which lasted for 40 
hours, and all the while the dollar was kept at a tempera- 
ture considerably below the freezing point of water. The 
experiment was rather roughly performed, and a slight 
excess of gold was observed in the assay after the experiment 
was concluded. However, this slight excess was within the 
limite of error of the experiment, and in subsequent experi- 
ments, carried out much more carefully, this excess was not 
noticed, and the result was, in Sir William Crookes’s own 
words, “an utter failure." Emmens is now going about 
claiming that these experiments support his theory. Since 
he is avowedly “a mammon-seeker,” we cannot be sur- 
prised, as, indeed, the Engineer says, that he should make 
the most of every little advantage. But straight men will 
not think any the better of Emmens for the way in which 
he is using his private correspondence with Sir William 
Crookes, twisting the latter's statements in his own way 
in order to advertise his great syndicate. A SYNDICATE! 
We thought it would come to that after all. A certain 
number of men possessing money must be got together, 
and their money must be transferred into the pockets 
of the great alchemist. This is the usual preliminary 
step, and we have no doubt that the usual sequel will 
follow. If Emmens can produce gold in such a simple 
way from so cheap a commodity as silver, why does he not 
set up a little place of his own; for, according to his own 
statements, if he keeps on hammering silver he will soon 
grow fabulously rich. We suppose he really as a 
hilanthropist, and only desires to enrich other people, after 
ving provided for himself in a quiet way out of the pur- 
chase money paid by those who are foolish enough to buy 
shares in his great syndicate. When we remember the extra- 
ordinary frauds which have been perpetrated upon the 
American public in the past in connection with ideas with 
an object leas chimerical than those of Emmens, “the gold 
maker," we shall not feel surprised if he succeeds in 
inducing a large number of people to part with their dollars. 
We should then advise the worthy alchemist to seek “fresh 
fields and pastures new as speedily as possible, lest, instead 
of hammering silver, he gets hammered himself. 


Thomson and Varley Slides.—During the past two or 
three years extensive use has been made of the Thomson 
and Varley slide-bridge, especially for cable tests on board 
sbip. Improvements in the mechanical construction of the 
contact arms have increased the confidence of electricians 
in this form of apparatus; and experience has shown that 
with well-arranged connection straps and binding screws it 
adapts itself to nearly every electrical cable test, with great 
Saving of time. Moreover; it is able at once to be trans- 
formed into an universal shunt. - Dr. A. Tobler, in the 


ELECTRICAL 


Jour. Telegraph, 22, pp. 4—9, 1898, brings together several 
interesting details bearing on the history of the elide-bridge, 
The fundamental idea seems to have been contained in an 
apparatus described by Sir William Thomson in Patent No, 
2,047, p. 85, 1862; but the vernier is due to C. F. Varley, 
and is accredited to him by du Monoel in a “ Notice sur le 
Cáble Atlantique” (Paris, 1869). The first Thomson and 
Varley “ bridge " was constructed in 1866 by Cornelius and 
S. Alfred Varley, at 66, Roman Road, Islington, at a cost of 
£150. Such an instrument was to be seen at the Eastern 
Telegraph Company's station at Porthcarnow, as recently 


as 1883. The two series of coils were placed in long 
boxes, on the top of which were straight carrying the 
sliders. Dr. Tobler expresses surprise that this apparatus 


was not patented, for Varley appears to have been a frequent 
visitor at the Patent Office; in 1859 (Patent No. 1,509, 
p. 7) he actually obtained patent righta for a “ principle,” 
1.8, the principle of the “loop test." His object, no doubt, 
was to secure priority of invention. The circular form 
of slide-bridge, with alternate concentric contacte, was in- 
troduced in 1875. The general theory of the vernier system 
was stated by Dr. Tobler in 1881 (Elektr. Zeitschr. Vol. ii. 


> 


p51), and independently, the same year, by H. R. Kempe. 


cart and Monnier, in their treatise on electricity, give an 


independent proof ; and a ghort method is dezoribed 
VIEW, Vol xxx., p. 2866. 
Poe 
"IE 
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[MN 


Improved Bit Stock.—A mo. t uiefal angular bit stock, 


which will no doubt prove of great value to telephone con- 
struction men and electrical wiremen in general, has just 
been placed upon the market by Messrs. C. Meister & Co., 
Allentown, Pa. The illustration (taken from the New York 


Electrical World) shows that by pulling out the set pin this E 


soan? 


tool can be deflected and blocked at the various angles shown ` 


by the dotted lines, The limit, which is beyond the right ^ 


angle, works as easily as on all the others. 
that by the large gear attached to the chuck a 1-inch hole 
can be bored with less power than a j-inch hole with 
any other angular bit stock in the market. The ingenuity 
and simplicity of the design speak for themselves. The 
use of this bit stock will certainly eliminate one of the 
heretofore disagreeable features of inside electrical wiring of 
all descriptions. l 


Electrical Conductivity in Mixed Solutions ef 
Electrolytes.— There is an interesting experiment described 
in the Zeitschrift für Physikalische Chemie, 1898, Vol. 
xxv., page 115, by K. Hopfgartner. In a solution of two 
different electrolytes, if 1, and n, be the concentrations of 
the cations, and i, v, their migration velocities, then the ratio 
of the number of their respeotive.cations passing in the same 
time across any section towards the cathode is given by 


he firm claim 
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n, uuns ty. If this ratio, d,/d,, can be directly obtained from 


the alteration of the anode liquid, then if the migration 
velocities are known, the concentrations of the ions can be 
calculated : n,/n, = t, diju, di. The ratios of the concen- 
trations of the hydrogen and sodium ions were thus obtained 
in the case of mixtures of equally concentrated solutions of 
sodium chloride and hydrogen chloride, and the values com- 
pared with those obtained by means of Rudolph's expression. 
The agreement was satisfactory, indicating that the admix- 
ture of these highly diseociated solutions has little effect on 
the dissociation. In the case of mixtures of similar hydrogen 
chloride and barium chloride solutions, however, the agree- 
ment was not good, probably owing to. the assumption that 
the dissociation of the barium chloride is entirely to Ba’ and 
Cl ions. The values of the transference ratios of the ions 
was also obtained for the three salts examined at different 
dilutions. For sodium, the transference number increases 
with increasing dilution, whilst for both barium and 
h the reverse was found to obtain. The quantity 
the cations deposited as a result of the purely electrical 
ection was calculated from these numbers, and .the results 
were found to agree well with the silver deposited in a 
voltameter included in the circuit. . = 


Eleetric Lighting of Balmoral Castle.—A daily 
paper says that the Queen will probably defer her departure 
from Osborne beyond the date originally fixed, as the work 
of lighting Balmoral Castle with electricity, which is now 
in progress, will not be completed until the beginning of 
September. There are to be 600 lamps, and there will be 
over 1000 when the electric light is extended to tke out- 
baildinga. A brief description of this installation was given 
on page 46 of our issue for July 8th. 


Sammer Schools for Mechanices,.—O ae of the directions 
of University Extension in America is the summer school for 
mechanics. We learn from Machinery that three American 
colleges are offering a summer course in mechanical engineer- 
ing open to outsiders. These are the Cornell University, the 
Massachusetts Institute of Technology, and the Case School 
d Applied S»ienoe at Cleveland, Ohio. We may take it for 
granted that the working mechanics for whom this course is 
intended will be of the right quality to profit by the instrac- 
tion, otherwise they would scarcely be found attending special 
dams in American summer weather. Correepondence 
schools and evening classes in winter lack completeness, and 
ont contemporary considers that one or more summer courses 
at a well equipped college will be valuable to students of an 
ambitions turn. The difficulty is in the lack of preparation 
of many of the etudents which might act as an obstacle to 
the free opening of the summer classes to outside mechanics, 
bat it is argaed that against this is to be placed the advan- 
tage to the professors and ordinary students of contact with 
men fresh from the workshop. The interchange of ideas 
should be beneficial, and the practical mechanics onght to be 
able to more than make up for any delay that they may other- 
vise canse. A writer who recommends mechanics to take up 
vith the course, quitting work for the time, and, perhaps, 
living far away from home, does so chiefly on the ground of 
i earning capacity. It is, perhaps, fortunate that 
mryone is not of a mind to study, or the better positions 
vould all be crowded up. Just to what end technical educa- 
tion will lead us is difficult at present to see, and can hardly 
b estimated until such time as the full effect has become 

So far it has not resulted in much improvement 
inhandicrafte. The early attempt at improving handicraft 
which was made by the late Sir J = Whitworth has had 
w result, such as he Ea to see. Whitworth scholars have, 
in few cases, become skilled workmen. Many of them have 
imply degenerated into professors and have been entirely ont 
of touch with practice; others have become draughtsmen ; 
others occupy good managerial positions, but none have 
Wome what the founder intended—high-class wel!-paid 
workmen. Where a mechanic aims to acquire superior 
knowledge to his fellows he does so in order that he may drop 
the hammer and the chisel, not that he may be able to use 
them better. In a manufacturing engineers’ shop there is 


little chance in the ordinary work for a superior man to 
make use of his knowledge. He generally seeks improve- 
ment by a change. It is well to recognise that technical 
education will not, for the present, do mach to change the 
rank and file, though it may help the more deserving and 
render them able to lift themselves a grade above their 
starting point. | | 


Action of Drop Electrodes.— During the formation of 
the drop in a meroury-dropping electrode, the surface of 
separation of mercury and calomel solution is increased, and 
hence, if the solution tension of the mercury is less than the 
pressure of the mercury ions, the latter pass into the drop, 
whilst the equivalent quantity of chlorine ions form the 
double layer at the surface until the normal potential differ- 
ence is reached. When this drop reaches the lower surface 
of mercury, already in its normal state, the mercury and 
chlorine ions again pass into solution reforming calomel, so 
that it follows that the concentration of the calomel decreases 
above and increases below. By independent mercury elec- 
trodes in the electrolyte at the upper and lower portions, and 
a mercury electrode in an independent calomel solution, the 
concentration was found to change in.the manner expected. 
The potential difference soon attains a constant value, and, 
if the dropping be then stopped, the E. M. F. falls, slowly if 
undisturbed, but immediately if the liquid be stirred. Owing 
to the formation of a mercury emulsion in the liquid, the 
liquid does not reach a normal state, even by remaining 24 
houra without stirring. The effect of change of level of the 
electrode, diameter of dropping tube, and head of mercury 
were investigated, and the concentration of the mercury ions 
in the neighbourhood of the dropping tube was found to be 
about one-tenth.that of a saturated calomel solution, that is, 
about 1'l + 1077 normal. The above is an abstract of a 
paper in the Zeitschrift für Physikalische Chemie, 1898, 
Vol. xxv., page 265, by Wilhelm Palmaer. | 


— — 


Source of Error in the Determinatlon of the Heat 
of Dissociation of Electrolytes.— The «quilibrium equa- 
tion in the case of a dissociation process is (. cl. ci = k, 
where z and y are the numbers of the different ions result- 
ing from the dissociation. The concentrations, ci, cz. and c; 
are given by the expressions (1 — a) cj (1 + 3), zac(1+/ 3) 
y ac; (1 + B), that is, are functions of B, the degree of dit- 
sociation of the solvent. Hence, since by temperature 
change the degrees of dissociation of both solution and 
solvent are directly altered, it follows that the degree of dis- 
sociation, a, of the solute undergoes, not only the direct 
change due to temperature, but also a secondary change due 
to the alteration of the concentration. Oa this account, the 
heat of dissociation is not accurately given by the ordinary 
expression g = R T? d log. k/d t, but by an extended ex- 

ression, R T? {d log. £ dt — (z + y —1)d log. (1 + B); di}. 

n the case of potassium, the author shows that the omission 
of the second term leads to an error of 100 per cent., its 
value being calculated by the aid of Ramsay's determinations 
of the association factor of water at different temperatures. 
The above is an abstract of a paper in the Zeitschrift fiir 
i Chemie, 1897, Vol. xxiv., page 608, by J. J. 
van Laar. ' 


The Fascinations of Electricity.—The followin 
letter is word for word as we received it, the name an 
address only of the writer being withheld :—“ Dear Sir,— 
Would you kindly give me the following information, I am 
desirous of entering the Electrical Engineering Proffesion 
either as Central Station or Consulting, I have a fair 
knolage of the Theory, bnt desire a Good Practical Training, 
could you recomend any College for this Purpose, if not an 
apprenticeship at a Works fora small Preinem. I am 21 
years of age, but have a decided interest in the Work, I 
have no knolage of Mathematics at Present bnt would start 
at once, if you would advise me to procede. I am not at 
present in an Engineering Trade. Would you advise me 
to procede. I am Willing to give 3 to 5 years in the 
attempt. Thanking You in Anticipation I remainn Your 
in Earnest, 5G 
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Apparatus for Examining the Spectra of Gases.— 
In the Comptes Rendus, Vol. cxxiv., page 525, Marcellin 
P. E. Berthelot describes a new spparatus for facilitating 
the examination of the spectra of gases under an atmo- 
spheric pressure. Although inferior to the ordinary Plucker 
tubes as regards definition of the lines, the simplicity of 
construction and ease of manipulation make it possible to 
juclude an examination of the spectrum in the ordinary 
qualitative analysis of a gas. The apparatus consists of a 
straight glass tube, 10 to 12cm. long and 7 to 15 mm. broad, 
closed at one end, into which a platimum wire is fused. A 
second and much narrower tube is bent in the form of a V, 
and has a platinum wire running through its whole length and 
projecting at both ends. At one end, which serves as one 
of the poles for the electric discharge, the glass is fused 
round the wire; the other end can be connected with the 
coil. The sealed limb of the second tube is fitted into the 
first tube by means of a cork, in such way that it can slide 
up and down, so that the distance between the two platinum 
wires can be adjusted. A short capillary tube must also 
pass through the cork, or there must be a notch in its side 
to allow for the expansion due to the sparks. The straight 
tube is filled with mercury, placed in a small mercu 
trough, and a small quantity of the gas to be examined is 

into ita place. A condensed or uncondensed spark 
is passed between the platinum wires, the distance between 
them being adjusted to give the best result. The dis- 
charge should be frequently interrupted and a condensed 
spark should be avoided if possible. 


Electrosynthesis.—In a recent issue of the American 
Journal of Science, (1V.), 4, 51, there is a paper by William 
G. Mixter on this subject. He says that mixtures which 
readily explode when subjected to an ordinary electrio ne 
may not do so under the influence of the electric glow in an 
ozonising tube, Thus, oxygen and hydrogen in the ratio 
1: 2 at 235 mm. pressure did not explode, but combined 
slowly. Various explosive mixtures were therefore subjected 
to the glow discharge in eudiometer tubes and the rates of 
combination determined, but as no determination of the 
current strength were taken, the relation between the rate of 
combination and the quantity of electricity discharged was 
not obtained. Hydrogen and oxygen were found to slowly 
combine, carbonic oxide and oxygen combined more rapidly 
and even when perfectly dry combined slowly. Methane an 
oxygen combine in a manner consistent with complete com- 
bustion, bat in the case of mixtures of acetylene with oxygen, 
ethylene with oxygen, and ethane with oxygen, the quantity 
of the latter gas used is less than that required for complete 
combustion, whilst small quantities of the hydrocarbons were 
decomposed with the formation of acetylene. Very little 
ozone is formed during the discharge, and the oxidation 
cannot be due to its formation. The author does not con- 
sider the combination to be due to the union of ions, but to 
the inter-action of the molecules themselves, which are made 
active by the glow discharge. - 7 


The Blackheath Tragedy.—The large number of readers 
of the ELECTRICAL REVIEW who were acquainted with the 
late Mr. Tyler, sec of the India- Rubber, Gutta- Percha, 
and Telegraph Works Company, will have heard with pro- 
found horror of the death of his widow under such brutal and 
revolting circumstances. Mrs. Tyler had recently devoted 
much time and considerable sums of money to help the poor 
and needy of the district in which she resided. Since her 
. husband's death 18 months ago Mrs. Tyler had continued at 

the same residence as during his lifetime, No. 67, Kidbrook 
Park Road, Blackheath, S.E., and so far as appears to be 
known upto the present, the case is one of strangulation by a 
burglar. No one can have a greater desire than ourselves 
that the murderer of this kindly and benevolent lady will 
be speedily brought to the bar of justice, and to her sorrow- 
ing relatives we tender our respectful sympathy. 


The Forthcoming Como Exhibition.—The Board of 

e have received through the Secretary of State for 

Foreign Affairs & copy of the general rules and programme 

of the Exhibition of Electric Appliances which is to be held 

at Como next year. This may be inspected on application 

to the Board of Trade on any day between the hours of 
11 a.m. and 4 p.m. 


_ equipped 


The Electrical Conductivity of Dilute Solutions— 
For a long time it has been realised that our knowledge of 
the intimate workings of electricity may be enriched by 
studying the physical properties of solutions, and especially 
of dilate solutions, in which the conditions are very favonr- 
able for investigation. Consequently, much attention has 
been devoted to this branch of research, and amongst recent 
papers we may notice one by R. Schaller in the Zeitschrif 
für Physakalische Chemie, xxv., 497, who has been investi- 


i 


gating the electrical conductivity of dilute solutions at . 


various temperatures up to 100? C. 
action of water on glass at high tem 
vessel was employed; but it was foun 
acids and neu 


In order to avoid the - 

tures, a platinum 
that, in the case of 
salts, vessels made of Jena glass might be 


uscd. The measurements at 25° before and after heating 


were found to differ by about 3 


cent., and this difference - 


was ascribed to changes in the electrodes, as it became con- 
siderably less after the electrodes had been used frequently . 


at the high tem 


peratures. The conductivity of the watr - 


employed rose from about 1 + 10 * at 25° to about 276 — - 


2-8 + 10 9 at 99°. An 5 equal temperature 
coefficient was obtained with solutions tassium chloride, 
sodium chloride, potassium nitrate, and sodium nitrate, being 


about 2,000 — 2,300 + 10 9, and increasing slightly with 
the temperature. For hydrochloric acid the coefficient is 


much smaller, 1,200 — 1,400 + 105, and decreases with 


rise of temperature. The migration velocities of the various - 


ions are calculated for temperatures up to 100°, the acsump- 


chlorine ions are equal at all tem The sodinm 
salts of cinnamic, orthotoluio, uic, benzoic, orthoiodo- 
etanitroben- 


tion being made that the velocities of the 


benzoic, metiodobenzoio, orthonitrobenzoic, m 


zoic, parachlorobenzoio, and anisic acids were also examined. 
The molecular conductivity was found to increase with rise 
of temperature, but at a diminishing rate, in some cass - 
reaching a maximum, and then decreasing; the degree of | 


dissociation, however, as well as the heat of dissociation, 


which is calculated from the temperature coefficient, vas 


found in each case to decrease with rise of tem the 
heat of dissociation frequently changing at the higher tem- 
peratures from a positive to a negative value. 


Electric Launch.—The Shipping World says that the 
Fril electric launch has considerably exceeded the Russian 
Minister of Marines’ contract requirements. Built and 
, electrically, to give a half s of 44 knota for 10 
hours, the little vessel at her final trial bafore Captain 
Grigorovitch, the Russian Naval Attaché, gave a half - speed 
of 54 knots with apparently sufficient energy left in her 
accumulators to warrant her builders in stating she would 
have kept up the 54 knots for 20 hours. Owing to want of 
time, an exhaustive trial was not made, but the data obtained 
enables the makers to guarantee 54 knots for 15 hours with- 
out exhausting the batteries. 


Are Solar Radiations Transformed into Elec- 
tricity ^—With a view to solving this question, a very 
interesting piece of work has recently been carried ont by 
A. Bach in connection with the reduction, electrolysis and 
photolysis of carbonic anhydride. Lieben has shown that 
when carbonio anhydride is reduced by sodium amalgam in 
an alkaline solution, formic acid is the sole product. The 
author finds that when carbonic anhydride in aqueous solu- 
tion is reduced by means of hydrogen occluded in palladium, 
some formaldehyde is also produced. In the electrolysis of 
carbonic acid the chemical changes are represented by the 
equation 3 H, CO, = 2 CO, + 2 H,O + CH,0 = 2 HCO. 
+ O, + OCH, O, and the author has shown (Abstr., 1893, 
488) that, under the influence of sunlight, the acid decom- 


poses thus: 8 HCO, = 2 H,CO, + CHO = 2 H, 00, + 


Os, + CH;,0O. Assuming that in the electrolysis the acid is 
reduced by the liberated hydrogen, the decompositions by 
electrolysis and photolysis are identical, for it is obvious that 
the group CO, + H, O is equivalent to the percarbonic acid 
H,CO,, but it remains unoertain whether the solar radiations 
merely act in the same way as electricity or are transformed 
into electricity. The original, of which the above is ar 
abstract, may be consulted in the Comptes. Rendus, cxxvi., 
479—481. | 


— 
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The Importance of Proper Methods of Illumination. 
—The Electrical World abstracts a paper just re:d by F. A. 
Bowman before the Canadian Electrical Association Conven- 
tion on this subject. The author says it should be distinctly 
borne in mind, especially by the smaller companies, that to 
do a growing and really successful business something more 
is necessary than to merely induce your customer to put in 
so many lampe, and then to get as much pay as you can 
from him for them. It is now clearly demonstrated beyond 
a peradventure that the margin of profit is as narrow in the 
central station business as in any other, if not a great deal 
narrower, and that even when there is no competition from 
gas or a rival company, the closest economy and best, manage- 
ment are to yield a profit to the shareholders and 
provide for future contingencies. In view of this the manager 
should realise that he must educate his clientele, and give 
them the best satisfaction in every way. Too many managers 
are satisfied when they have succeeded in persuading a cus- 
tomer to take a certain number of lights. If in addition they 
are giving full pressure at the lamps and a reliable service 
they consider that their duty to both the company and the 
pablic is done. Now this is a wrong principle. Attention 
should be paid to the purpose for which the light is required. 
Take, for example, a shop. The purpose for which it is to 
be used, its size, the height of ceiling, finish of the walls, 
kinds of goods to be displayed and sold, arrangement of 
counters and show cases—all must be noted and considered. 
It is useless to attempt to light a modern drug store and a 

clothing store in the same way, and expect equally 

saifactory results in both cases. The manager should be 
looked upon as an authority on methods of lighting, and if 
he gives the matter a reasonable amount of attention, he very 
soon will ba. He must remember that he is a dealer in light, 
and to be a successful one, must know all about it—how it is 
beat used, and what are the latest fashions in it. Education 
of his customers is a very material part of the work of 
every successful manager in the electrical business, and is 
œs of the principal reasons why the business cannot be 
properly carried on by some one who has a number of other 
interests to look after as well. The manager must study this 
question of proper illumination, so as to master the main 
inciples necessary to a clear understanding of it. He must 
study his customers so as to know what their tastes and 
requirements are. He must carefully watch the advertise- 
ments in the technical journals and the catalogues that are 
so plentifully distributed, and many of which contain ac- 
curate and valuable information, and then correspond with 
the advertisers to see if the articles that strike him as suited 
to some of his customers can be brought within their reach. 
Then he must canvass carefully and patiently, and if he fails 
one year must try again the next, because by that time he will 
know better how to work, his customers’ i will have ad- 
vanced somewhat, and possibly prices will have dropped a little. 


The Automobile Club.—A daily paper says that the 
tion of the Self-Propelled Traffic Association with 
the 5 eris A been d i M a recent 
ettrordinary meeting of members the following were 
added to the club committee :—fir David Salomons, 
Ho. C. S. Rolls, Mr. Andrew W. Barr, Mr. Alfred Bird, 
Prof. Vernon Boys, Mr. R. E. B. Crompton, Mr. Walter 
Hancock, Mr. Bayntun Hippisley, Mr. J. T. Hopwood, 
L. Jones, Mr. und Macrory, Mr. am] 
Melville, Mr. E. Shrapnell Smith, Mr. E. R. Shipton, an 
Kr. John J. Thornycroft. The Automobile Club has its 
dub house at Whitehall Court, and has over: 860. members, 
df vhom nearly 100 own motor vehicles. | 


Istor Vehicle Trials.—The judges Sir David Salomons, 
Mr Boverton Redwood, Mr. S. B. Cottrell, Prof. H. S. Hele- 
dur, and Mr. Henry. H. West, who were appointed to award 
ihe prizes in connection with the trials of motor vehicles for 
bery traffic held at Liverpool from May 24th to 27th last, 
have awarded the first prize of £100 to the Lancashire Steam 
Motor Com „Leyland (vehicle No. 5); the second prize 
d £75 to the Li uid Fuel Engineering Company, Limited, 
bat Cowes (vehicle No. 1); and the third prize of £50 to 
th Steam Carriage and Waggon Company, Limited, Chis- 
tick. (vehicle No. 4—four-wheeler) The judges’ full report 
m the trials is still in course, of preparation, and will be 
imed later in the year. | prx 


neers, forge masters, mechanical and electrical 


Obituary.—We regret to hear of the death, which 
occured on 12th inst., of Mr. John Thomas Gent, at the age 
of 56 years. In 1895, Mr. Gent retired from the well-known 
Leicester firm of Gent & Co., and removed to Flushing, 
Falmouth. In November last he proceeded to Birmingham 
to place on the market several inventions connected with 
illuminated advertising, ard he had lately arranged for one 
patent to be worked by the Electric Night Advertising 
Company, Limited, which business will be continued by his 
son, Mr. W. A. Gent. The late Mr. Gent's name is asss- 
ciated with a number of electrical inventions. 


NEW COMPANIES REGISTERED. 


Fownes Forge and Engineering Company. Limited. 
(58,556).— This company was registered on August 13th with a capital 
of £50,000 in £1 shares, to acquire and take over as a going concern 
the business now carried on at Newcastle-on-Tyne, Cardiff, and 
London, under the style or firm of George F. Fownes & Co.,“ and 
to carry on the business of iron and steel shaft makers, marine engi- 
engineers and con- 
tractors, boiler makers, iron, steel and metal fcundere, shipbuilders, 


metal workers, smiths, &c. The first subscribers (each with one 


share) are:—H. F. Fownes, Goldspink Hall, Newcastle-on-Tyne, 


‘forgemaster; H. Macarthy, 180, Newport Road, Cardiff, engineer; 


B. R. Beale, Bucklands, Teddington, engineer; O. Young, M.P, 
Hare Hatch House, Twyford, Berks. ; G. P. Macarthy, 9, Dean Street, 
Newcastle-on-Tyne, shipowner; A. W. Scott, Great Western Rail- 
way, Paddington, civil engineer; G. W. B. Porter, 2, Wardrobe 
Place, Doctor's Commons, H. O., solicitor; W. Harley, South Lawn, 
Fountainhall Road, Edinburgh, retired. The number of directors is 
nct to be less than three nor more than five ; the first are: Henry 
Fownes, Harry Macarthy, and Bertram Beale. Qualification, £1,C00 ; 
remuneration, Henry Fownes, £600 per annum; Harry Macarthy and 
Bertram R. Beale, £450 each per annum. 


H. Greene & Sons, Limited (58,554).—This company 
was registered on August 13th, with a capital of £27,000 in £5 shares, 
to acquire and carry on the business of gas engineers and fitters, 
electrical engineers and electricians, carried on as Henry Greene 
and Sons,” at 153 and 155, Cannon Street, and 73, Farringdon Road, 
London, and to enter into an agreement with Benjamin Horton. The 
subscribers (with one share each) are:—A. E. Podmore, Daysbrook 
Road, Streatham Hill, S. W., manager; C. J. S. Mickle, 18, Woodstock 
Road, Finsbury Park, manager; A. E. Mickle, 61, Alderney Street, 
Pimlico, clerk; H. Smith, J. R. Hanson, C. W. oke, 61, Grace- 
church Street, E. O., chartered accountants ; H. E. Hammerton, 9, S:. 
Michael's Road, Stockwell, S. W., clerk. The number of the directors 
is not to be less than two nor more than five; the subscribers are to 
appoint the first ; qualification, £250; remuneration, £315 per annum, 

ivisible. 


OFFICIAL RETURNS OF ELEOTRIOAL 
COMPANIES. 


Warrington and District Electric Light and Power 
empan Imited (55,890) —This company's statutory return was 
filed on June 8tb, when 302 shares were taken up out of a capital of 
£2,000 in £1 shares. 50 shares are considered as paid, and 15s. per 
share has been called and paid on the others. 


Spanish Telephone Company, Limited (41,589).— 
This company’s annual retarn was filed on Jane 20th, when the whole 
= ital of £16,600 of £1 shares had been taken up and considered as 

ully paid. 


Bailey, Gruudy & Barrett, Limited (88,004).—Thie 
company’s annual return was filed on June 10th, when 843 shares 
were up out of a capital of £10,000 in £5 shares. £5 per 
share has been called, and £4,205 received, leaving £10 in arrears. 


. 
fa» - 


e EE TENS ea) 


CITY NOTES. 


Imperial Tramways Company. 


TRA ordinary general meeting of this company was held on Monday 
last at Bristol, Mr. Geo. White presiding. 

The OHai8MAN, in moving the adoption of the report, stated 
with regard to the London United Tramways, Limited, in which 
the Imperial Company held a considerable number of shares, 
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the year had been a stirring one. The London Company had 
made a distinct advance during the past six months, having been 
fortunate ia obtaining an Act of Parliament to authorise impor- 
tant extensions of the system, together with overhead electrical 
wers cn the greater part of the existing line. The Light 
silway Commissioners had also granted an order, which was now 
awaiting the confirmation of the Board of Trade, to authorise a 
further extension of the lines from Hanwell to Uxbridge town, so that 
during the present year the company would doubtless be in posses- 
sion of authority to put into work overhead electrical traction 
of something approaching 20 miles of line, when the London 
United Tramways would have one of the most complete systems of 
electric traction in the country, and rank as the pioneers of electric 
traction in London. With regard to the small portions within the 
county of London, he had great hopes that the London County 
Council would yet be content to fall into Jine with all the other autho- 
rities, and permit the installation of the overhead system on those 
portions. The opening next year of the Central London Electric 
Railway, which terminated at the commencement of the London 
United Company's lines, could not fail to bs a great advantage to the 
United system, to that he lcoked forward to advantage accruing to 
the latter company’s undertaking. A start with the work of recon- 
atruction would be made forthwith ; indeed, some of the material was 
already ordered, 80 that he looked forward with confidence to a fair 
proportion of their electric tramways in London being opened for 
traffic next year. As tothe opening of the Middlesbrough, Stockton, 
and Thornaby electric tramways, he said the undertaking was exceed- 
ing their anticipations. Asto the accounts before them, thay had not 
had to dip into their dividends’ equalisation fund to the extent he 
expected last half-year. The amount taken from the fund was only 
£1,150, leaving still £3,C00 to credit, so that the total reserve fund 
now amounted to £43,000, which was a very creditable one, having 
regard to the proportion it bore to the share capital. The dividends 
proposed were at 6 per cent. on the preference, and 6 per cent. per 
annum on the ordinary shares. The motion was adopted. E 


A special meeting was subsequently held, at which it was agreed 
to write up the ordinary shares from £6—to which they had been 
written down by the present board's predecessors many years 
ago—to £10, the chairman stating that the alteration was fully 
justified by the state of the company’s assets, which included the 
large profit made on the Dublin Southern Tramway shares. He 
added that advantage would be taken of the formal winding-up and 
reconstitution of the company to improve the status of the preference 
shares by making them cumulative as to dividend and capital, and the 
change would enable holders «f ordinary shares to obtain a b:tter 

rice. The chairman gave figures showing that in the immediate 
uture at least 6 per cent. per annum would be paid on the enlarged 
capital, whilst the development of the various concerns in which the 
company was interested indicated that this dividend would be still 
further augmented in the near future. The special resolutions 
authorising the voluntary winding-up and reconstruction of the com- 
pany, to allow cf the ordinary shares to be written up from £6 to 
£10, were then put and adopted, and Mr. S. White (secretary of the 
company) was appointed liquidator for the purpose of such 
winding- up. 


Consolidated Telephone Construction and Hanu- 
facturing Company, Limited. 


YESTERDAY (Thursday) afternoon an extraordinary meeting of the 
above company was held at Winchester House, to consider the present 
position of the company, and to pass resolutions asto the continuance 
or closing of the company’s business. 

Mr. C. L. FrrzGzgBALD, who presided, explained that all the ¢ fforts 
of the company to get increased orders had failed, and he taw 
little hope of doing business unless the municipalities started tele- 
phone exchanges, when they might do something. It was for the 
ehareholders to say whether they should go on or not. ? 

After a long discussion, Sir ALEXANDER ARMSTRONG moved that an 
expert be obtained to look into the business of the company and as 
to the expenses of the present management, and that the meeting be 
adjourned for a report, and that three shareholders be appointed to 
act with the board in the matter. : 

It was eventually agreed that Mr. Woolley, Mr. Lawson, and 
Mr. Btoop (shareholders) should meet Sir Alex. Armstrong and 
Mr. Henry Giéwing (directors), and with the assistance of an expert 
inquire into the business and report at a further meeting of 
shareholders. | 


Bristol Tramways and Carriage Company, Limited, 


AT the half-yearly meeting of this company, held at the Grand 
Hotel, Broad Street, on 10th inst., under the presidency of Mr. C. H. 
Low, the CHAIBMAN, after dealing with the general businees of the 
company, said :— 

“Gentlemen, I have no desire to fight our battles over again 
with regard to the extensions ard electrical power. You may 
well imagine that, if anything, your directors have been well nigh 
surfeited with this subject during the past year or two; but all the 
months of anxiety and hard work which we have encountered over 
this business, and which has naturally fallen upon the managing 
director more than the other members cf the board, are well repaid 
by the fact of our having secured two such important Acts as those 
to which the Royal assent was given on July 25th. The Extensions 
Bill, as many of you are aware, will enable us to carry our lines into 
important new districts, and to extend our older tramways suffici- 


ently to make them much more valuable to the company, and useful 
to the public. For instance, you can all appreciate the immense ad- 
vantage which will accrue to the preus who go to the Downs, by 


being carried right up to the edge of the Downs 


their 


instead ot being 


dropped near St. John’s Church, at Apsley Road. There can be no 


question that this extension alone will mean an im 
to the summer traffic to and from the Downs, w 
will go off in the direction of Redland Road and 


There are other lines, such as the. extension to 


the most im 


oin 
Horfield line at Zetland Road will, we believe, prove 


portant additi 
oye ine which 
ro 


of 
de 


up with 
el 
the whole, 
well repay the capital outlay connection therewith. But 

portant feature overshadowing every: other 


ion 
the 
and 
the 
the 


sideration in connection with our Parliamentary work of this 


session has been the to work 


al our 


power 

sent horse lines as well as the extensions by electrici on the 

overhead trolley system. We have sufficient preci of th XE 
to know 

D tan RE eMe do puso very arch Dette aa wi 


ing of tramways by the overhead m 
the old form of horse traction, wh 


that the whole of our undertaking will be worked b 
materially aid the stability of tlie undertaking, an 


We propose to 


electricity 


you as sbareholders, the fact 


mus 


I think that as 
the result of the large amount of additional capital expenditure which 
will be necessary in connection with these important works, it is not 
unreasonable to hope that the shareholders may benefit mate rally. 


up a further £2 10s. on the £5 paid shares in 


October, the balance be ing probably called up in January next. Io 
addition to this, we shall, however, bitve to raise a further large 


amount of capital, possibly about £250,000 during next year 
in order to complete the works,. and ate fed 


yet been decided by the board, it is not 


nothiog has 
probable that 


we may recommend you to create 4 per cent. preference shares. The 
report will have explained to you that the directors are now busily 
occupied in preparing for carrying out the whole of the relaying of 
the present lines and the construction of the new ones, as also their 
electrical adaptation and the erection of the central power station at 
Counterslip. Oar idea at present is to commence the work by recon- 


‘structing the lines between the Tramways Centre and Totterdown, 


and Bath Street and Tower Hil], seeing that we could: connect up 
without any extra expense the cables to be laid in connection 
power station, 
and thus' open these lines without waiting for the erection 
of the central station. I should hope that our central 


with these streets to our present Bt. George's 


station will be finished . at some time during next year 
and in the meantime two or three of the more important lings, such 


as Hotwells and Horfield, will be put ready, so that hy the end of 
1899 the major portion of our system in Bristol ought to b3 worked 
electrically, whilst I have no doubt that within two yeare we shall 
have completed everything, and have the whole of the undertaking, 
including the extensions, in complete working order as electrical 
tramways. This will only be done by the directors and ‘officials 
applying themselves without cessation to the work involved, as it 


business-like manner." 


"will be an exceedingly heavy one; but you will know that we all have 
our hearts in the work, and that everything that is puse will be 


.done to carry out the conversion in a thoroughly efficient and 


Monte Video Telephone Company.—An extraordinary 
general meeting will be held at the offices of the company, 2:8, 
Gresham House, on Thursday next, at noon, when the resolution 


dealing with the re-arrangement of the company's capital, which 


were passed at the. meeting held on 10th inst., will be. 


submitted for confirmation. 


W. T. Henley’s Telegraph Works Company, Lim 
—The £25,000 of ordinary share capital in £10 shares o 


shareholdets of this company at a premium of £8 
largely over-subacribed. . 


per 


TRAFFIO RECEIPTS. 


The Bristol Tramways and Carriage Compan ; Limited.—The er en for the 


week ending August 19th, 1808, were £2,869 19s, 74.; 
1897, £2,706 158. 10d.; increase, $183 3s. 9d. | 

ing August 14th, 1898, were 

increase, £88; total receipts for half-year, 


ited, 
to the 
wm 


period 
T'he City and South London Baliway Company He receipts for the week en 
; week en £831 


August 15th, 1897, x y 
£6,785; 


period, 1897, £6,283; increase, £502, Mileage open, 3} miles. 


The Dover Corporation Electric Tramways.—The receipts 


for the 


ending August 18th, 1898, were £259 138. 7d.; total receipts to August 


1898, £4,571 6s. 5d. 


the week ending August 12th, 1898, were £1,080 2s. 7 
Haddington Road to D'Olier Street); corresponding 
128.; increase, £296 10s. 74.; passengers carried, 
week last year, 109,611; aggregate to date, £6,687 17s. 6d.; 


The Dublin Southern District (Electric) Tramwa Company.— 
n 
14455 


last year, £5,347 0s. 8d.; increase to date, £1,840 8s. 8d. ; 


9 miles, against 8 miles last year. 


The Liverpool Overhead Railway Company.—The receipts for the week 
August 14th, 1898, amounted to £1,743; corresponding week last 


£1,516; increase, £227, 


the week ending August 19th, ded 17 
gross receipts payable to the London Platino- 
pany, Limited, were £2,908, 


—The 
udes traffic 
last 


por 00 of 


last yest 
The Western and Brasilian Telegraph Company, Limited.—The receipts ! 


; correspon 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock i Closing Business done 
NAME. * Dividends for u j Qu tion, week ended 
— I 3 — 10th. Nose 17th. Anger 17th, 
l*95. | 1897. est.| Lowest. 
African Direct lari 4 % Debs. né 100 | 4 95 .. |100 —104 100 —104 má rt 
Amazon Telegraph, shares T ids MET asi 6 2 7 6 — 7 
Do. do. 5 Y Debs. Red. ... jas . | 100 92 — 95 92 — 95- T 
Anglo-American Telegraph bn ^. Stock £2 98 2 13s| 3 64 — 67 64 — 67 64 s. 
3,088,0201 Do. do. 6 95 Pref. Stock £4 mn 68 6 115 —116 115 —116 116 | 115} 
8,088, Do. do. Deseo " Stock .. | 16 — 165 | 15 — 153 | 168| 154 
Brazilian Submarine Tuque 5 10 | 7 9 7 % 7% | 152— 16} 157— 1 168 15j 
Do. do. Debs. And series, 1 1906 100 | 5 .. 111 —115 111 —115 eee s 
Chili Telephone, Nos. 1 to 44 000 5 4 4% 4 23— 3]xd| ... a 
Commercial Cable "s $100 | 7 8 8 e 180 —190 180 —190 s es 
Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock! ... d * 104 —106 104 —106 1053 | 1047 
Consolidated Telephone Construction and eee Eo 14% | 2 iis — — W t ëk 
Cuba Telegraph ... pan 8 8 7 — Y — 8 ON "» 
Do. 10 V Pref. 10 10 10 10 15 — 16 15 — 16 151 153 
Direct Spanish ir aas " db. s wn 5 4 4 4 4— 5 4— 5 is "A 
Do. do. Cum. Pref. ..| S510 % |10 % 10 10 — 11 10 — 11 ies T" 
Do. do. 44 bic a ae 1 to 6,000 .. 50 | 44% | 44% 43% 102 —105% 102 —105% | ... | ... 
Direct United States Cable  ... > |, 201% | MD] .. D= 1$ | n$j| 1H 
Direct West India Cable, 44 95 Reg. Deb. HOI sii se .. |100 —103 100—103 ca T" 
400, Eastern Telegraph, Nos. 1 to 400,000 in 10 | 64% | 6126 | 7 % | 173— 172 | 174— 172 | 172 | 174 
1,295,000 Do. 34% Pref. Stock 1 — ... 101 —105 102 —106 104 102 
89 Do. 5 % Debs., repayable August, 1899... | 100 | 5 5 5 100 —108 . |100 —103 jv. = 
1,802,615! Do. 4 % Mort. Deb. Stock Red.. Stock 4 4 4 % 123 —127 124 —128 iis - 
Eastern Extension, Australasia, and China Telegraph 10 7 7 7 174— 171 171— 178 | 172| 178 
1 Do. 5% (Aus. Gov. Sub.) Deb., 1900, red. ann. 100 5 / 5 * 5 9, 99 —103 99 —103 | 
drgs., ne 1—1, 049, 3 ,976—4,326 i 
Do. do. Bearer, 1,050—3,975, 4,827—8, 100 | 5 5 2 5 Y 100 —103 |100 —103 
Pis P ee 1 P ii * Stock. 4 4 4 123 —127 123 —127 
astern an u can elegraj hh, 5 % Mort. Deb., vé 
1000 190. umi, deat, Beg. depen 100 | 5 % 5 .. |99 —103 | 99 —108 
Do. do. do. . bones, 2,344 to 5,500 | 100 | 5 5 .. 100 —103 100 —103 one dós 
Do. 4 % Mort. Debs., Nos. 1 to 3, 000, red. 1909 | 100 | 4 4 *. |101 —104 . |101 —104 102 Ms 
Do. 4% Reg. Mt. Debs. ane Sub. * 1—8,000 | 25 4 | 4 .. |104 —107% 104 —107 as iss 
Globe Telegraph and Trust... 10 | 44% | 44% | 44 119— 12} | 113— 12} 12 11% 
Do. do. 6% Pref. — .. 10|6 6 % |6 168— 171 | 164— 17 17 | 168 
Great Northern Telegraph, of VAM S. 10 |10 10 10 29 — 30 29 — 30 293 | 29 
Do. do. do. do. 5 % Debs. ... | 100 | 5 5 5 102 —105 102 —105 „ 
Halifax & Bermuda Cable, 44% Ist. Mt. Dbs., wn. 1-1, 200, rd.| 100 | ... eso | o | 99 —103 100 —104 T" isi 
Indo-European Telegraph isi - 25 |10 10 10 51 — 54 51 — 54 53 521 
London Platino-Brazilian Telegraph, 6 % Debs. 100 6 6 6 109 —112 110 —113 is ide 
Montevideo Telephone, 6 95 Pref., Nos. 1 to 28,000 - 5 4 4 4 22 — 21— 2i * * 
National Telephone, 1 to 484,597 asi - 5 | 54 53 6 51— 5 53— 58 5g 54 
Do. 6 95 Cum. 1st Pref. 10 | 6 6 6 15 — 17 15 — 17 NA T? 
Do. : Cum. 2nd Pref. ... 10 6 6 6 15 — 17 15 — 17 154 eee 
no | Non-cum. 8rd Pref., 1 to 250, 000 5 5 5 5 52— 5 53— 58 54 51 
34 % Deb. Stock Red. Stock 34% | 34% | 34% | 100—105 | 100—105 | 103} | 103 
Oriental pA and Elec., Nos. 1 to 171,504, fully paid 115 5 5 — 1i un 1 ‘op 
Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 4 4 105 —108 |105 —108 iv ise 
Reuter's ... s. 818 5 5 8— 9 8— 9 8b ee 
Submarine Cables Trust ML Es na ri ^ [OW 4. 405 .. 136 —141 136 —141 p sa 
United River Plate Telephone | ls „ os tol, BIS 625/695 — 43 — ‘i MA 
Do. 5 96 Debs. Stock 5 - . . 103 —106 103 —106 TT ies 
West African Msc 7,501 to 23,109 10 | 4 nil | mil 81— 44 js T 
Do. do. 5 Y Debs. 100 | 5 5 95 | 6 Y 100 —103 100 —103 103 one 
West Coast of America, Nos. 1—30, 000 and 53,001—53,008 3b b w $a * 1— i 1— 2 - im 
Do. do. 4% Debs., 1—1 500 gua. by Braz. Sub. Tel. | 100 ses .. 103 —106 104 —107 106 1054 
Western and Brazilian Telegraph e| 1519 2 81 121— 12? 124— 12? 128 | 12% 
Do. do. do. 5 J Pref. Ord.. P 75 5 5 5 8 — & | S— 8j 83 | 83 
Do. do. do. Def. Ord. 71 1 n i 4 — 44 4 — 4j 44 
De. * do. do. 4 * Deb. Stock Red. . [Stock vas TT .. |105 —108 107 —110 109 | 1074 
West India and Panama Telegraph .. 10 3 1 4 i— 1 $— 1 sum e 
Do. do. re F Cum. 1st Pref. 10 | 6 6 6 81— 91 | BE 91 
Do. do. Cum. 2nd Pref. . 10 | 6 6 6 6— 8 | 6— 8 - 
Do. do. 0. 5% Osa, Nos. 1 tol ,800 100 5 5 5 104 —107 104 —107 . 
Western Union of U.S. Telograph, 7 87 1st Mort. Bonds $1000| 7 7 7 105 —110 105 —110 
Do. do. do. Ster. Bonds 100 | 6 6 6 100 —105 100 —105 
ELECTRICITY SUPPLY COMPANIES. 
30,000 oue Cross and Strand Electricity Supply a 5 5 * | 6 * T * y ae — 13 12 — 18 xd, 121 123 
20,000 do. do. 4j % Cum. Pref.) 5 5$— 6}xd i 
26,000 eChelsen Electricity Supply, Ord., New 1 to oar -— 5 E 5 6 9 — — 10 84— 
60,000 Do. do. do. V Deb. Stock Red... Stock 44 449, | 44% 113 —115 113 —115 acid s 
60,000 | City of London Electric Lighting, Ord. 40,001—90,000 ... | 10 7 * 10 244— 254 25 — 26 25,5, 243 
10,000 Do. Prov. Certs. Nos. 90,001 to 100, 000 £5 TE 241— 25 244— 254 2423 | si 
40,000 Do. : Cum. Pref., 1 to 40, 000 10 F 6 T 6 9 164— 174 | 164— 174 108 |. ives 
400,000 | Do Deb. Stock, "Scrip. (iss. at £115) ‘all paid " 5 5 125 —130 125 — 130 ss TA 
30,000 County of P, & Brush Prov. Elec. Ltg., Ord. 1—80,000 | 10 554 nil *. 13 — 14 13 — 14 AT 
10,000 Do. do do. Nos. 30,001 to 40,000 £6 paid. | 10 i s | ao un aee 
20,000 | Do. do. do. 6 95 Pref., 40,001—60,000 | 10 6 % 69,|69,|14 — 15 |14 — 15 14d | 1444 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17, 400 . 5 ie à 4— 4 5 — 64 543 ... 
10,000 House- to-House Electric en Supply, Ord., 101 to 10, 100 5 + 81— 94 8)— 94 TT - 
10,000 | Do. 7% Cum. Pref.. 5 7 7 7 * 7 94— 104 94— 104 ep di 
62,400 "Metropolitan Electric 8 101 to 62,500 10 |4 5 6 154— 1 1 1 1516 15j 
220, 44 95 First Mortgage Debenture Stock 44% | 44 a 116 —120 116 —120 "A i 
6,452 | Notting HI Electric Lighting X 10 2 1 t 15518. | 10-16 T a 
31,980 “St. James's and Pall Mall Electric Light, Ord. `. 5 74 16 — 17 16 — 17 164 | 164 
20,000 Do. . do. 1 Pref., 20,081 to 40,080 5 ur T 9 — 10 9 — 10 "ANE 
50,000 Do. do. Deb. Stock Red. Stock 105 —108 105 —108 wis 
43,341 | South London Electricity EG Ord., £2 paid 5 — 3 — 8i 30 wes 
79,900 Westminster Electric Supply, Ord., 101 to 80,000 16 — 16 xd 1645, 153 


- 


1 Unless otherwise stated all shares are 
Dividen 


3 31 
5 7% rs 5 15 — 16 


Subject to Founder's Shares. t Quotations on — gp Stock Exchange. 
d in deferred share warrants, used as capital, 


of one year and the first part of the next, 


N Google 


Divid 
sag marked are for a seez consisting of the iether pe 
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1 
SHARE LIST OF ELECTRICAL COMPAN IE8— Continued. á 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPAN IES, 
c MEL C M D EM P .3 
1 | + j 
Stock ' : e Business done 7 
Present | or Dividends for Closing Closing rin a 
Issue NAME. Share. the last three years. AERE leks Asp net Vth. | " end ve of 
| We nj Ausg. lth, 18. 82 
mE MEM + | 1895. 1896. 1897. = Ea Nou E ' Highest. Lowest. P 
30,000 | British Electric 5 tan e Y e es “EO omo — pom 163— 17 163— 17 .. vo F 
Do. do 6 Cum. Pref. 30,001 —40,000 | | i 2 
10,000 £7 pd. (issued at £2 108. prem. all pd. ) 8 ii loy ' 104— 11 eio cc. AO 
90, 000 | Brush Elecl. Enging., Ord., 1 to 90,000... 3 21 24%, nil nil 11— 2 17— 2 li Iu 4 
90,000 | Do. do. Non-cum. 6 % Pref., 1 to 90,000 2 3 Z2 nil 4% 221— 23 | 2À— 21 a 
125, 000“ Do. do. 43 % Perp. Deb. Stock Stock S R . 3110 —114 110 —114 . | A 
50,000 Do. do. 44 J 2nd Deb. Stock Red. . Stock 102 —105 102-10) 2 
19,894 | Central London Railway, Ord. Shares a n we 10" | | 9ij— 104 93— 104 10, j 2 
129,179 Do. do. do. C pad : 10 | | Gj- 6b | Mj- % 0. 7 
59,254 Do. do. Pref. half-shares £1 paid l 11— lł 1j— 13 | .. es 
67,680 : Do. do. Def. do. Ss paid zd ned | 4d— 41 | 4— dj | 4| zt 
630,0000: City and South London Railway Stock l4 D 18% 18%, 70 — 72 70 — 72 Toi 170 & 
22.500 Do. do. Ord. shares, Nos. 1 to 22,500 £3 pd. | 10° ... | ... 29— 34 27— 3} |. - 
32,098 | Crompton & Co., Nos. 1 to 32,098  ... aa 3 l 11— 2} 14— 24 | Bb 
Do. 5% 1st Mort. Reg. Debs., 1 to 743 0 
82,850 | £100, and 901 to 1,070 of £50 Red... 89 — 94 89 — 94 | | " 
99,261 | dison & Swan Utd. El. Lgt., A" shares, 43 pd.1 to 99, 261 5 | 5% 54%: 6 5% 21— 23 21—  29xd 21 161 
17,139 Do. do. do. A“ Shares, 01 —017, 139 5 5 53% 6% 4— 5 4 — 5 xd, id 
194,023 Do. do. do. 4 95 Deb. Stock Red. 100 .. " .. | sa MOR c 100 —103 |. i 
110,000 | Electric Construction, 1 to 110,000 ... 2 | 5 E 6 Er 6 a 2S 225005 s 8 
16,343 Do. do. T Cum. Pref., 1 to 16,343 T 2 779, 7 a 3— 831 | .. zi 
111,100. Do. do. 4% Perp. lst Mort. Deb. Stock .. Stock UE ENS * EA 105 —107 106 a 
91,196 Elmore's Patent Copper Depositing, 1 to 70,000 ... 2 | Ps | oe à— $ E FC 
67, 275 | Elmore’s Wire Manufacturing, 1 to 69,385, issued at 1 pm. 2p. sh }— 4 | x 
9,6000, Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 10 on 7 96 7 95 = ae 9 — ll S 
12,500 | Henley’s (W. T. ) Telegraph Works, Ord. ... — .. — ..| 10 8% 10 12% 21 — 22 21 — 22 | 2 Ae e: 
3,000 Do. do. 7% Pref.  ... shes 10 7 0 7%, 7 184— 193 184— 193 | ES 885 z 
50,000 Do. d do. 44 Mort. Deb. Stock.. Stock’ 44%, 44% 4495112 —117 112—117 | te 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works | 10110 % 10 % 10 % 2141— 223 | 214— 224 223 aa 
300,000 Do. do. do. 4 95 1st Mort. Debs. | 100 | ... 102 —106 102 —106 | rs 
37,500 +Liverpool Overhead Railway, Ord. ... ie „„ 10 5% 25%, 34 103,— 10 | 10 — 103 E 
10,000 f Do. do. Pref., £10 paid saa si 10 5 5 5 [se 164 151— 16 Yi 
37,350 | Telegraph Construction and Maintenance ... 12 | 15 E 15 % 15 37 — 41 37 — 41 
150,000 Do. do. do. 5% sao red. 1899 100 5 * 5 | 5 g 100 —103 100 —103 | 
640,0000' Waterloo and City Railway, Ord. Stock  ... 1000 „ 123 —128 125 —130 128 B 
t Quotations on Liverpool 8tock Exchange. | Unless otherwise stated all shares are fully paid. z 
Dividends marked § are íor a year consisting of the latter part of one year and the first part of the next. " 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. — 
Birmingham Electric Supply, Ordinary £5 (fully paid) 10}. London Electric Supply Corporation, £5 Ordinary, 31—44. x: 
House-to-House, 4495 Debentures of £100, 106—108. T. Parker, £10 (fully paid), 134. 
Kensington and Knightsbridge Electric Lighting, Ordinary 5 Yorkshire House-to-House Electricity, £5 Ordinary Shares fully - 
£5 (fully paid) 13—15; lst Preference Cumulative 6%, £5 paid, 8—84. Dividend for 1896—6%. 
(fully paid), 8—84. Debentures, 107—110. Dividend, 1897, = 
on Ordinary Shares 10%. E 
* From Birmingham Share List. Bank rate et discount, 2i per cent. (June 30th, 1898). E 
MARKET QUOTATIONS, Wednesday, August 17th. 
Se eh Ee ghee, re EO Se AGM i . .. ge a E: ndr MM Qr pq ME 
CHEMICALS. &c. This week. ' Last week. 5 METALS. &. j This week. Last week. Inoresse or 
a nom i „ we .. per cwt. 5- 5 sa | b Aluminium Wire, in ton lots.. per ton | £224 . £224 PR à 
a : "E e per cwt. 22 - : 22. - x . b Sheet, in ton lots.. per ton | £191 | £191  . T 
a 4 pud "T .. per cwt. 33 N 82 25 c Brass Sheet, basis ae .. per lb. 6id. í 
a „. Sulphuric a Zi .. per cwt. 5/6 | 56 3 o Tube, j "A .. per lb. Tid. 
« Ammoniac, Bal .. .. per ton 87 - 37 Š , € Rod, ii - .. per lb. 64d. | | 
2 Ammonia, Muriate (grey) .. per ton £19 l £19 * ö China Clay.. m .. per ton | 
(white) . per ton £26 £26 | vx d Carbon graphite): wa .. per ton i j 
á Bleaching powder i .. per ton 46 15 46 15 T e Charcoal .. s .. per ton | 
a Bisulphide of Carbon .. .. per ton £15 £15 s J Ebonite Rod E T es per lb. 
a Borax vs Vs .. per ton £14 £14 : J Sheet v .. per lb. I 
a Benzole eua € Qo Ji .. per gal. 7 7. ss ( Copper Bars : .. per ton £62 £61 £1 inc. 
2) ex .. per gal. 56 5 6 ` g » Wire (basis price) .. per lb. 74d. 734d. T 
riw i E .. per ton £16 10 | £16 10 oe g » Sheet .. per ton 462 i £61 £l inc 
Nitrate s .. perton £23 | £28 s g » Rod zu as .. per ton 462 | £61 Kl ine 
» White Sugar zx .. per ton £30 | £30 | ss n German Silver Wire .. per lb. | 16 16 E 
» Peroxide .. bs .. per ton 427 427 a h Gutta-percha, fine " .. per Ib. 5 8 ö 
a Methylated Spirit ok .. per gal. 29 9/9 Ps . A India -· rubber, Para fine .. ber Ib. 4.43 to 45 4.43 to 45 
a Na dun Solvent (90 at ö ' 1 Iron, Charcoal Sheets .. per ton £18 i i . 
160° C. per gal. 5 8 5 6 i „ Pig Cleveland w arrants) per ton 41/114 40104 1.1 ine 
a Potash, e in casks. . per lb. 4d. 4d. i „ Forgings, „„ per ton From £11 i 
: 3 Caustic (75 80 ° ) .. per ton £24 | £24 i „ Scrap, heavy per ton 45 - 
" Bisulphate iia .. per ton £35 ' £35 | ite i „ Wire galvanised No. 8. per ton | £8 15 | 
Bhellac ive ay: .. per wt. 64 - 64 - is A Lead, English Ingot .. per ton £18 £18 26 | 2.6 dec 
a Sulphate of Magnesia x .. per ton £4 10 £4 10 ey " Sheet  .. .. per ton £14 £14 - 
a Sulphur, Sublimed Flowers . per ton £610 £6 10 ; f Mica .. per lb. 5 6 | 5- 64. inc 
a ü Recovered .. .. per ton 45 10 £5 10 T m Manganin Wire No. 28.. .. per lb. 8.- &- ` | x 
a Lump z .. per ton £5 | £5 . g Mercury .. $ s; ..per bottle; £712 £7 12 ^ 
a Soda, Caustic (white 70°.) .. per ton £815 | £815 |; ix o Platinum. .. perorz.. £210 
a „ Crystals .. .. per ton £8 ; £8 : i» i Bteel, Magnet, according to 
a „ Bichromate, casks .. per lb. 33d. 81d. i éé description . - .. per ton | From £15 to £40 | 
i Steel, Magnes, in bars re ga £58 | 
| g Tin, block . eoo. per ton £77 |© an 
i i | a » foi. . per lb. 3 , d8 C 
l j Yarns, 8 „ per lb. sí vx | 
; | Jj „ Fla .. per Ib. | Ex | - 
Ju n Hemp, 8 ply 10 ws. per Ib. . oid 34d. 
„ J ox „ Russian, 10 lbs. per lb. 444, 4ld. 
„ Jute, 180 lbs. rove .. Per ton 411 4111 | 
pd Manila, 24 thread per ton £29 l £29 | 
"S RED ae be te. ee Zine, „Sht. (Vielle Montagne brd.) per ton £24 427 ee 
a i Quotations supplied by Messrs. G. ‘Boor & Co i Quotations supplied by Messrs. Bolling & Lowe. 
b i 5 „ The British A Co., Ltd. i i 55 i T Henry C. Yeo & Co. 
c is zi » Messrs. Thos. Bolton & Sons. k $^ i "i " Morris Ashby, Limited. 
d n " " ” l 0 D s „ Banders, Wake & Co. 
e ” n T T m "à " “ " W. T. Glover & Co., Ltd. 
f T " » The India-Rubber, G.-P., and Tcleg. Works Co., Ltd. n i is si „  Pormiston & Sons. 
6 " ‘3 » Messrs. James & Shakspeare. o 45 " i ji Johnson, Matthey & Co. 
À " »" n » Jackson & Till. 
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A SAFETY THIRD-RAIL TRACTION 
SYSTEM.* 


Owme to the unsightliness of overhead, the expense of underground 
and the danger of exposed conductors, there have been many attempts 
to get up a system in which the exposed conductor could be divided 
into short strips which could be energised only when current from 
them was desired, and when they were protected by the car standing 
over them. 

Most such systems have been devised with magnetically operated 
witches which could be automati closed and opened as the car 
pused over their respective sections, by currents passed in some way 
through solenoids controlling them. If such systems depend upon 
power-house current for the operation of the magnets their cars 
immediately become helpless if they drift over one section, taking 
no current, and thereby failing to pick up the magnetic switch. 

They are then cut off from the power-house current on which they 
depend to energise the section of rail with which they are in con- 
nection and are stalled helpless. For this reason, such systems are, 
u a rule, equipped with storage batteries in the cars which may act 
upon the solenoids, and through them close the main circuit 
supplying power-house current to the third rail, and thence to the 
car motors. Here another difficulty comes up, in that the solenoids 
cannot be connected between the conducting third rail and the tram 
rails, as between these two points there is a potential difference of 
500 volts as soon as the is closed, and coils capable of resist- 


der the car, involves another set of these 


runner. 
Rail Electric Company, Temple Court 
, New York City, has a system devised by Oapt. 
J. Murphy which overcomes this last difficulty. He 
boldly places on his car a source of electrical energy capable 
of giving 500 volts direct current, and by this means he is enabled to 
connect the windings of his switches direct between the third rail 
and the tram rails, and thereby avoid the necessity of a fourth rail, 
or its equivalent. The system is shown dia matically in the 
rig tas Soo drawing, in which there is ted a car truck, 
showing y under the main wheel axles, two contact shoes 


DIAGRAM OF CONNECTIONS. 


Which bear upon the third rail. The latter is divided into sections 


Which are rendered alive as soon as the shoe runs upon them are 
tully protected under the overhang of the car body and the platform. 
As shown in the the shoe to the right is in contact with a 
tection of the third which is drawing current supplied from the 


3 Jem within the coil, and thereby maintains the circuit 
the contacts, a A. As soon as the car moves to the left 
for the forward shoe to come on the next section of the 

third rail, the current will pass from the rear shoe, which is alive, to 
5 it, thence through the contact, c', to 


hrough coil B will cease, the plunger will 

fall, and the contacts, A A, will be opened — 

immediately thereafter, ready for the next car that may come along. 
Obviously, if the car drifts over or in a section, it will take no 


wuüntCions are opened, and all that is is to apply 500 volts 
Mme the tram and the third rails when the controller is put on 


: New York Electrical World. 


the first t, to energise the fine wire windings, which will close 
the main circuit, and the current taken by the motors will pass 
through the coarse wire winding and maintain the plunger in its 
upper position. The auxiliary source of current is a storage battery 
of a few cells, connected to a small motor generator with a 10-volt 
winding on one commutator and a 500-volt winding on the other. 
The current necessary for the switches is but a fraction of an ampere, 
but the motor generator is preferably built of sufficient size to supply 
the lamps of the car in the evening. Obviously it is only used for a 
brief interval of standing, and the first instant of starting, until the 
power-house current comes across the terminals of the 500-volt com- 
mutator cf the motor generator and tends at once to re-charge the 


The switches are made with carbon contacts which cannot bind or 
stick, and with gravity for a restoring force. The switches being 
only connected by wires with the rest of the system, can be yes tna 
in manholes at convenient intervals, where they can be readily 
inspected and kept in order. 


POWER STATION TESTS.* 


A TEST of the power plant of the Brockton (Mass.) Street Railway 
Company, by Stone & Webster. The test was made to obtain the 
following information :— 

Boilers—E vaporative performance; commercial horse-power ; rate 
of combustion ; rate of evaporation. 

Engine— Speed on; power and efficiency. 

Generator— Efficiency and capacity; temperature under load. 

The boilers are of the vertical type, and are rated at 200 H.P. 
capacity each. They are 90j inches in diameter inside the smallest 
ring, and each has 222 tubes, which have an outside diameter of 24 
inches, and are 15 feet long. | , 

The engine was made by the E. P. Allis Company, and is of the 
Corliss type, cross compound, condensing, and running at 110 revolu- 
tions per minute. The cylinders are 204 inches and 38 inches by 48 
inches, and the vacuum is obtained by use of a 24-inch by 12-inch 
Reynolds independent steam power air pump and jet condenser. 
Direct 3 to the engine is a General Electric 10-pole 500-kw. 
generator. 

The boiler feed water is taken from the city mains and is pumped 
through the main heater in the exhaust pipe, then through an 
auxiliary heater, which takes the exhaust steam from the feed pumps 
and the condenser cylinder, and then from the auxiliary heater 
directly into the boilers. The results of the tests are given below :— 


GENERATOB TESTS. 


The first tests were made on the generator alone, and may be 
divided as follows:—Measurements of resistances of armature and 
field coils; measurements of external characteristic; measurements 
of potential around commutator at no load and at half load; measure- 
ment of the efficiency of the generator by the stray power method. 

1. The resistance of the armature was measured by placing it in 
series with a water rheostat and connecting it to the 500-volt bus bars. 
A current of about 100 amperes was then allowed to flow, and the drop 
in pressure between the armature terminals measured; 15 separate 
readings were taken, the armature being moved slightly after every 
fifth reading. 

The resistance of the series coils was measured in a similar manner 
to that of the armature, and the resistance of the shunt coils was 
—— by reading the current and the pressure at the terminals of 
the coils. 


Resistance, average armature ... 0°0189 ohms. 
" series field ... n .. 00026 „ 
$$ shunt field ... $us «s 1 


All resistance measurements were made after the machine had been 
running a sufficient length of time to fully heat the coils. 

2. To obtain the external characteristic, the machine was run at 
constant speed, and loaded by conn a large water rheostat 
across the terminals. The current was ually increased from 0 to 
about 800 amperes, and simultaneous i were made of the 
current and voltage. The results obtained showed a gradual increase 
in voltage from 500 at 0 ampere to 510 volts at 800 amperes. 

3. In order to get the curve of pressure around the commutator, a 
wrought-iron ring was made of htly greater diameter than the 
commutator. This ring was mounted on the machine, so that its 
centre corresponded with the centre of the main shaft, and arranged 
in such a way that it could be turned by hand. An arm carrying a 
small carbon brush was fastened to the edge of the ring in such a 
way that the brush could be pressed down on the commutator when 
readings were to be taken. 

The method of making measurements was as follows:—One ter- 
minal of a voltmeter was connected to one of the machine brush 
holders, and the other terminal to the arm and small brush on the 
edge of the ring; the brush was pushed down against the commu- 
tator, and a ing taken. The ring was then moved through an 

le of 5° and another reading taken, and so on until measurements 
had been made entirely around the commutator. 

The results obtained showed only a slight divergence from the true 
Bine curve. 

4. In order to test the efficiency of the generator, it was decided 
to run it as a motor, taking current from the 500-volt bus bars. The 


— — — ———MÀÀÀ—— — — — — 


è Street Railway Journal. 
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éonnecting rods were disconnected at the crank pins and the valve 
‘rods at the rocker arms, leaving the machine in such a condition that, 
on starting up, the only moving parts were the main shaft with the 
armature, fly-wheel, and crank discs, and the eccentric straps and 
valve rocker arms. The shunt field was then connected directly to 
the 500-volt bus bare, and the armature and series field coils were 
connected to the two bus bars in series with a large water rheostat. 
The resistance of the rheostat was then gradually decreased until the 
machine started, and was finally short-circuited when the machine 
was running at foll 
The speed of the machine was regulated by the field rbeostat in 
the shunt fleld circuit, and the inverse electromotive force by g 
the pressure between the bus bars. It was then found that under the 
normal conditions of speed and pressure the currents and voltage 
were as follows:— 


Voltage at terminals ... — wag 569 volts. 
oe through shunt field coil .. 9:5 amps. 
i armature and series field coil 475 „ 


The ree power e e., the power required to run the machine free 
exclusive of C? R losses) was 27,100 watts. From the above, the 
commercial efficiency of the machine is found to be:— 


Per cent. 

Efficiency at full load i T .. 908 

m at half load 995 se 8 .. 870 

i at quarter load ... js "x S 787 

$i at one-tenth load ^  .. ds e. (604 

The guaranteed efficiency of the machine is:— 

Per cent. 

At full load ... se P s ade * 950 

At half load . wes sii dés — .. 93:0 

At quarter load sas -— ase ei S. 915 


But, in considering the above results, it must be borne in mind 
that no allowance was made for the fact that the machine was driving 
the main shaft with fly-wheel and eccentrics when it was running as 
a motor, 

It is interesting to compare these results with some teste made by 
Prof. R. O. Carpenter on the friction of engines. He tested five 
different engines, and in each case found that of the total engine 

‘friction 35 per cent., or over, was in the main bearings, or was wind 
friction on the fly-wheel, The average on the five engines was 41°7 
per cent. To apply this to the Brockton engine, let us aesume that 

total friction of the engine is 10 per cent. of the rated power, 
‘which will be very approximately correct, and that 40 per cent. of 
the friction is in the main bearings and fly-wheel. This will give 
90 H.P. required to drive the main shaft and fiy-wheel, and subtract- 
ing this from the stray ep and reoalculating the ee of the 


generator, we find it to 


Per cent. 
At full load are ee Jas an .. 94:6 
At half load ies T "S ivi aie 94˙3 
At quarter lead ... es sae is T 91:8 


- This is, of course, only an approximation, but is sufficient to show 
E the efficiency of the generator. must be very close to the amount 


e During the generator test the machine was run for a few minutes 
 atanoverload of 40 per cent., and was found to carry this without 
difficulty and without excessive sparking. 
In connection with this test several interesting facts were noticed. 
It was found that the current required to start the machine from rest 
varied slightly, but averaged about 700 amperes. When the machine 


was first started up as a motor it was connected directly to the bus 


bars from which current was being taken for the electric road, the 
current being supplied by several generators belted to high speed 
engines. Under these conditions the current taken by the 500-kw. 


Kad on ihe Hine And ine poorer regulation (f the high i 


was also shown when the cum was disconnected from the circuit, 
as it was found that it required from 25 to 30 minutes for the 
machine to come rest after the switch was thrown. | 
These tests show conclusively that indicator cards taken on such 
an engine with varying loads give S irse ud y no idea of the actual 
pU of the machine. If part of the load has just been thrown off, 
the indicated horse-power may be used up in slightly speeding 
up the fly-wheel, and if the load has just been thrown on, a large 
portion of the output may be obtained from the momentum of the 
fly-wheel and not appear on the indicator cards. The fly-wheel on 
this engine weighs approximately 60,000 lbs. 


TEST oF THE COMPLETE PLANT, 


After testing the generator, arrangements were made for the full 
load run and elner test of the entire new apparatus. For this 
purpose it was necessary to make a number of changes in the steam 
piping, and provide means for weighing water, &c. 

he main steam header was first separated by having a blank 
flange inserted in one of the joints, so that the new part of the plant 
would be entirely independent of the whole. A temporary pipe was 
run from the old boilers to supply steam to the boiler feed pump and 
condenser for the new plant, and two platform scales were set up, one 
to weigh the boiler feed. water, and the other to weigh the water dis- 
charged through the drip pipes from the steam piping. The water 
vecaping from the drip pipes was weighed separately, in order to 
obtain the exact amount of steam delivered to the engine. 


C were provided with 
electrica] attachments, so that Ar a button the cards would 
be taken simultaneously on The for the generator was 
obtained by g the current through a large water rheostat, in 
which two i boier cn Were ig an M Mod get onae 
salt. The current from the generator was measured by measuring 
Se tall cf potential botweon Eha aie ee culo 


The tabulated results of the foregoing tests are given in the tollow. 


ing columns:— 
Tus Bommer Tesr. 

Date of trial... ee ssi Em oes .. June 25th, 1897. 
Duration of trial oe eee 2 00 ose een ` 10 hours. 
Number of boilers in use iu: vas Esa sx 2 

Dnransions. AND PROPORTIONS. 
Grate surface of each boiler .. eae M .. 9918 aq. ft. 
Grate surface, total us .. 6636 „ 
Water heating surface ot each ‘boiler RA .. 1,048 „ 
Water heating surface, total ... ivi .. 9,296 „ 
Superheating surface of ium boiler, s .. 602 „ 
Superheating 6 a -— oo. 1,004 „ 
Total heating surface ... .. 4,302 „ 
Ratio of water heating surface to grate surface is 50 
Ratio of total heating surface to grate surface... 65 


AVERAGE PRESSURES. 


7. by (aues, pet eq. oon .. 1123 m 
Atmospheric pressure Maece i oi e 0 5 145 
Absolute steam iler per sq. inch  ... 12368 „ 
Foros of draught in column of water beyond damper 0°40 „ 


AVERAGE TEMPERATURES, 8 


Ot external aii. 85 degs. 
Of feed water bat 5 e 63 „ 
eed water before Am 
E. E second heater .. 1373 „ 
boiler i .. 1971 „ 
Of NL MM gases after E bud sae e 554 „ 
Of steam TT TT. eet TP 384 4 [7] 
FUEL. 
Moist coal consumed ... v "E .. 10,149 lbs. 
Moisture in coal ap Scu oe We eee 204 4 
Dry coal consumed... . .. ess ves .. 9,966 lbs. 
Wood consumed Mu — X M Gaa Gas 458 „ 
Coal equivalent of wood 183 „ 
Total coal eee including wood equi- 
valent soo 10,149 5 
Total dry refuse - ET iis s $e 8 of 
Total oombuttibie . .. 2.394 Íbs., 
Dry ooal consumed per hour .. or = ue com ROIS. 
Combustibles consumed per hour de sai 933 „ 
QUALITY oF Bream. ; 
Number of degrees superheated ... m .. Q9 degs. 
' BnarrisH THERMAL UNITS. 
Heat units absorbed by boilers per lb. of steam ane 
generated ... d e E si .. 1,0214 B. T. U. 
Faoroms oF ÉvAPOBATION. 
Factor of evaporation for boilers ... - s 1 06 
Wars. ; ES 
—Y into boilers ... ` 98,119 lbs. 
Water ak y evaporated, corrected for quality of 0 Ne w 
» n 


| Equivalent water from and at 212° F. ES "n 
Equivalent water from and at 212° F. per hour.. 10,601 , 


EVAPORATIVE PERFORMANCE. 


Water actually evaporated per Ib. dry coal... — 9:85 lbs. 
Equivalent lb. of dry coal from and at 912° F. , 1044 „ 
Water actually evaporated per Ib. of combustible ... 1072 „ 
Equivalent pet lb. of AE uem axis at | 
212 FF. se 1138 , 


CoxwzERCIAL Honsm-POWER. 


On basis of 34} Ibs. of water from and at 212° F. 
per hour by boilers .- 3073 H.P. 
No. sq. ft. of total heating surface per horse 


power 14 sq.ft. 
No. sq. ft. ot: waterhestng surface per home . 
7 power eee eee eee 10°72 sq.ft. 


RATE OF COMBUSTION. 


Dry coal FF per ^ ft. of grate surface 
per hour ... E -— es 5. 15˙9 Ibs. 


Bare OF EVAPORATION. 
Water —— P per sq. ft. of total heating prs 


per hour from and at 212^ . "m 2:47 Ibe. 
Water evaporated per sq. ft. of water heating sur- 
face per hour from and at 212° . .. 916 lbs. 
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Demionof tet. . 6 hours. 
| DrwaNSIONS. | 
Diameter of ‘high pressure cylinder... e. c5. 203 ins. 
Dismoter of low pressure cylinder i ~ 38 „ 
Stroke eee eee [IIl soo ess aoe ! eoo 48 » 
SPEED 
Total revolations of engine (6 hours) i .. 38,528 
Average revolutions per minute ae i 107 
AVERAGE PRESSURES. 
Atmospheric pressure per sq. in "m 14:5 lbs 
At throttle uge „ » AS ond 112:0 ,, 
At throttle absolute „ „, "EE 1265 „ 
In receiver by gauge tee ces HO 59 „ 
In receiver absolute 9 „ » ` * : ETE set” 204 99 
Vacum in inches of mercury — 2 .. 240 
| Amen TEMPERATURES. 
In steam pipe at throttle ue. See an BOT M. 
In pond from which condensing water was drawn... 713 F. 
In condenser discharge pipe ... wie -— .. 1060 F. 
Diameter of air pipe [I EID ECT eee ove 24 ins. 
Bde .. 00 ose A .. 12 ins. 
Total revolutions uf condenser (6 hours) 22,525 


Annge revolutions per minute ee a 626 
ö Pow Amp ErrrcIESCY EE 
708:5 


À indicated horse-power boo qee . eee ö 
val indicated horse-powez-hours ... - „e. |... 42510 
Average electrical horse - power outpnt . .. . 60278 
Total electrical horse-power-hours output ... woe 9,4670 
Eficiency of unit z ege " [Iri NTI) eee ees 886 % 
.. | . BrzaM CossuMPT HON. | Sa 
Total deam supplied to engine .. 64.927 lbs. 
Steam per indicated horse-power-hou? — ... . .. 163 „ 
Steam per indicated horse-power-hour when engine 
is running with 125 Ibs. initial pressure and 
25 ins. of vacuum (caleulated from indicator : 
cards) eve eve - TT es? -— eee ETT 144 » 
Steam per electrical horse-power-hour output. 172 „ 
Sem per kilowatt-hour output "- .. . 12391 „ 
| Coat CONSUMPTION. 
Water evaporated per lb. of coal EI codes 9 85 lbs 
Coal per indicated discedit ue Buc dec LOT a5 
Cel per electrical horse-power-hour output. 24 „ 
Coal per kilowatt-hour output fuo a 24^, 
TEMPERATURE OP Pants AT END oF TEST. . 
Air of engine room 8 . 835 F, 
Main bearing low re side 129:0? F. 
Main bearing bigh preseure side 129 0? F, 
"ee ove ee Nee BET 146:0° P. 
Commatator ... DN ia Vis ius .. 1460° F. 
Field cite $us ee .. 1290 F. 


At the end of the eight-hour run a test was made on the engine 
Cee ae was taken at full load and found 


113 On throwing 75 per cent. on : the sped 
returned to 109 revolutions. After this the engine was run under 
fall load, and the boiler ure was gradually reduced from 125 lbs. 


ao interesting to noto thatthe cod sons on per kilowatt- 
Da opat waa 24 . during the test. The was made at full 
load, and this 2:4 lbs. is the coal consumption under the most favour- 
In ; where the load is constantly fluctuating, and is some- 
times bat a small proportion of the full load for considerable periods, 
a very much larger coal consumption is to be expected. 


MINE SIGNALS. 


THE ELECTRICAL . REVIEW. 


289. 


through, which is not ible with rough pipe, although signalling 
can be effected through rough pipe. Though by no means perfect, 
electrical signalling seems to be, on the whole, the best. i 

If there are, say, balanced skips for which to arrange signals, there 
are three wires run down the shaft, two being connected to the poles 
of a battery, and the third, or middle wire, being used to connect all 
bells in series and ring them simultaneously when a circuit is made 
through any push on the system. All bells are, of course, to be placed 
between the middle wire and the same pole wire, and the pushes 
between the middle and other pole wire. A separate signal should 
be arranged from the pit mouth to the engine room, and vice versa, 
for the driver could not otherwise tell whenca the signal comes, 
whether from the top or the lower set of skips. Ai 
A bell at the pit mouth keeps the banksman informed as to what 
the skips below are doing. Communication with the signals below 
must only be possible vii the engine driver's apparatus. The chief 
disadvantage of the system is, that the driver has no means of know- 
ing the places of the skips except by the correctness of the signal 
given, but the author has never known of an accident, as the bells 
tog simultaneously through the mine when rung from any one place, 
re those at any level know thereby where the skip is and what it is 

g 

In a second system a separate wire is run to each level, the two 
battery wires being ran to each level also, and when a signal is 
sounded it rings only the bell at the one place and & bell or indicator 
at the mouth and in the engine room. This system simplifies the 
code of signals; the driver knows what he is doing, but the cost and 
complexity is increased. The first system is that which the author 
advises. The wires may be run in either iron pipes or wooden con- 
duits of deal gths in thickness, run along the roof timbers in an 
incline, and coated in and out with coal tar, the wires, No. 18 S. W. G., 
and lead covered, being held in position by wooden cleats, and all 
bells and pushes being placed in wooden boxes. -This system worked 
well for eight months, after which the settling of the shaft so stretched 
the wires that they broke, though no farther trouble has since arisen. 
Though exposed to much acid water, the lead-covered wires bad not 
been affected. 
' When conveyed in iron pipes trouble has been found from internally 
condensed: moisture, and from groundiog of the wi:es in the pipes. 
: The Robinson Deep and the Simmer and Jack discarded a pipe 
system, and installed a bare copper wire system on double petticoat 
insulators of porcelain. But little trouble has been experienced. 
The wires should be at least 7/18 S. W. G., and they should be 
shackled off at distances of each 100 feet, and a bight made in the 
wire to run off moisture. Below a bight in a shaft the wire continues 
not directly underneath the length above, but to one side. Armoured 
cables should be pure rubber, insulated with a lead covering to the 
conductor and a steel wire sheathing. Sucha cable can be bent round 
corners without iojary to any part. In vertical shafte it may be 
hung well up in a corner of the ladderway, and in inclines in an 
upper corner of-the skipway. . The author considers that armoured 
cable is the best for si ing es. He considers that one 


purpos 
" quadruplex ‘cable is fully as good as a pair of duplex cables, i. e, one 


for the pole wires, and one for the two middle wires. Steel-sheathed 
cable may carry its own weight in vertical lengths of 300 to 400 feet, 
the connections between the lengths being in watertight boxes. 
At pump stations or landing stages, cable should be boxed in for 10 
or 12 feet above landings, and on inclines cable ought to be removed 
from the risk of having hung on it lamps, tools, &c., and generally 
precautions taken against injury. - - 
There is no satisfactory signal bell known to the author. Pushers, in 
pon do not give satisfaction. The galvanometer key is better. 
ulls, likewise, are apt to be unsatisfactory, as they depend on springs, 
which are apt to fail by rust. For batteries, the secondary cell is 
pe for cleanliness and compactness. The Leclanché primary 
satisfactory if properly attended. Whatever form be iy gates. 
there should always ba an auxiliary. The E.M.F. should range 
from 6 to 16 volts, averaging about. 
Bells and pulis must be inspected weekly at least, and all contacts 
kept bright. SELLE. i 


THE TELEPHONE COMMITTEE'S REPORT. 


Tum following is the text of the Report of the Select Committee on 
Telephones, published last week. The gentlemen composing the 
Committee were :— | A 


Mr. Partley. UE Sir Reginald Hanson. 
,  Mr.Grifüth-Boscawen. > Sir Henry Howorth. 
Sir Ballard. - ' ^ Sir James Joicey. 

Mr. Cawley. l | Ar. Nicol. 

Mr. Cohen. „Mr. John Redmond. 

Mr. Colville. Mr. James Stuart. 

Mr. Firbank. Mr. Tally. 7x. 

Mr. Fry. ; Sir James Woodhouse. 


Mr. Hanbury (Ohairman). 


Text OF THB Report... | | 
- Your Committee have carefully considered the evidence given 
before two Belect Committees of this House in 1892 and 1895, and 
before the T'reasury Commissioner at Glasgow in 1897, in addition to 
that taken by themselves during 20 sittings. i e 
- The Reference to your Committee is as follows :— | 
* To inquipe and whether the telephone service is, or is 
calculated to become, of such general :benefit as to justify its being 
undertaken by municipal and other local authorities, regard peng 
had to local finance; and, if so, whether such local authorities shoul 
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have power to undertake such service in the districts of other local 
authorities outside the area of their own jurisdiction, but comprised 
wholly or partially in the rame telephone area, and what powers, 
duties, and obligations ought to be conferred or imposed upon such 
local authorities." 

The principal questions, therefore, with wbich your Committee 
have thought it th»ir duty to deal are:— 

“TI. Is the telephone service now, or is it calculated to become, of 
general benefit ? 

“II, Is the Post Office in any way hindered by legal agreement or 
by good faith from competing iteelf or through licenses with the 
National Telephone Company in exchange areas? 

“III. Ooght competition to take place, and should municipal and 
other local authorities bs empowered to undertake a telephone ser- 
vice; and if so, upon what terms? 

In our opinion the telephone service— 

(1) Is not at present of general benefit, either in the United 
Kingdom at large, or even in those limited portions of it where 
exchanges exist; 

(2) Is not likely to become of general benefit, either in the country 
as a whole, or in existing or future exchange areas, so long as the 
present practical monopoly in the hands of a private company shall 
continue; and 

(8) As it has already become of much more general benefit in other 
countries, affording less popao its development than is afforded by 
the greater density of populatión and the greater wealth and com- 
mercial activity of the United Kingdom, so it is fitted to become in 
this country, if worked solely or mainly with a view to the publie 
interest, a valuable instrument in further developing the e and 
social life of the nation, towards which new means of communication 
have always hitherto so largely contributed. 

Our trunk service, which is in the hands of the Government and 
is worked on the toll system, is the most expensive in Europe. The 
excbange service, which is almost wholly in the hands of the com- 
pany, and chiefly confined to subscribers, is much behind that of 
some Continental countries. During nearly 20 years we have tried 
in turn, first, «n unlimited competition, next, restricted competition, 
and, afterwards, an unregulated monopoly, in private hands. But 
the exchanges atill remain limited, in the United Kingdom, chiefly to 
England, in England to urban districts, in urban districts to the 
commercial classes, among the commercial classes mainly to 
merchants and large tradesmen, and among them to those only who 
find it advantageous to become subscribers. 


The present subscription system, with the subscribers’ right f 


unlimited user, means this: that persons who are rich enough to pay 
a fixed annual sum, and who use the telephone sufficiently often to 
find such a payment advantageous to themselves, whose correspond- 
ents also pay a sum and ute the service with similar fre- 
quency, can alone, or almost alone, avail themselves of this mode of 
communication. Itis just as if the Post Office should decide to 
d te only from persons paying an annual subscription, 
and to allow such persons, on payment of their subscription, to 
„without further charge, any number of telegrams, requiring 
at the same time that telegrams should be addressed only to persons 
connected with the Post Office telegraphs by private wires. 

Within the London area, containing a population of over 6,000,000 
persons, there are only 237 call offices open to non-subsoribers for the 
transmission of messages. In Stockholm there are 700 fora popula- 
tion of only a quarter of a million. 

Even where call offices exist, a non-subscriber oan, as a rule, only 
send messages. The mes must, unless a previous arrangement 
has been made between the parties, be tched to a subscriber, 
except where the sender and the recipient of the message are both in 
the same district ortown. In that case the message is written 
a mall charge by Express Messenger Service. ‘This I mite privilege m 
& rese Messenger Service. mited pr 
appesrs, 5 little known to the public, and has certainly 
been insufficiently advertised. 

The Treasury minute of 1892 appears to your Committee to con- 
template a much greater extension of this system of express deliv 
of telephone messages—a system which, worked in connection wi 
an adequate su ply of call offices, would throw the telephone service 
open to the public at large. 

Olause 7 of the Treasury minute of 1892 is as follows :— 

* The companies will connect their exchanges with the offices of the 
Post Office, in order that their subscribers may ie hone messages— 
(a) For transmission over the public telegraphs; (b) for transmission 
through the post as letters; (c) for delivery as express letters ; (d) that 
they may call for the service of express messengers; and may (e) 
request to be placed in telephonic communication with other towns 
by means of the trunk wires cf the State.” 

The delivery of telephone messages as express letters was one of 
the advantages put forward by the Postmaster-General, Sir James 
Fergusson, in his speech of March 22nd, 1892, as a result of the con- 
templated purchase of the trunk wires by the Government. The 
concessions which might be made to the telephone com are 
mainly these: that pig n might be transmitted by telephone and 
communicated to the public telegraph wires, so that there might be 
free communication between the two systems; that messages might 
be sent from any telephone subscriber to be delivered to his corre- 
spondent by the Post Office; that they might be sent by post as 
letters, or by express messenger service; that no charge should be 
made by the Post Office for the work of taking down the telephonic 
messages and despatching them by telegraph or by post," &c. 

The present restriction of this more popular system does not a 
to be called for by regard for the maintenance of the telegraph 
revenue, Mr. Preece, engineer-in-chief to the Post Office, in his evi- 
dence before us, clearly stated that in London the growth of the 
telephone service has been simultaneous with, and, indeed, has pro- 
bably produced, an increase also of telegraphic messages. 
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In any case such a restriction prejadicially affects the revenne of 
the trunk wires of the Government, and confines the receipt of trunk 
messages to subscribers to the National Telephone Company, except 
in the few places where the Post Office has itself an exchan 

One obvious tendency of the present system is thus to limit the 
use of the telephone service as a whole, and especially of the trunk 
lines of the Government, to the company's subscribers, to the exclusion 
of, and at the coat of, the ral taxpayer.. Another result is 
increase the rates to subscribers themselves, and these rates 
fact, higher in this country than the rates paid in similar 
abroad. A third result is the fact that fewer te are 

Mr. Gaine, the general mansger of the Nati 
pany, admitted to your Committee that the system of 
service almost wholly to subscribers, and giving to eac 
an unlimited user—a system which is universal in this coun 
is adopted to a large extent abroad—had been based from the 
a wrong principle. The right system appears to us to be 
advocated strongly by Mr. Preece, and which Mr. Gavey, 
electrical engineer to the Post Office, has shown to be so succesful 
popularising and developing the service in Switzerland. Messages 
can be sent by non-subscribers from call offices, and delivered to non- 
subscribers by express messengers ; but, in addition to this, just as 
some persons in this country hire private telegraph wires to connect 
them with the general telegraph service, and thus avoid the necessity 
of delive messages at or receiving them from a telegraph c ffloè, 
so persons who wish to save the journey to a call office to despatch a 
telephone message, or to receive it direct instead of by a written 
mes?age, can secure a private telephone in their house or office on 
payment of an annual sum of (after two years) £1 12s. For all mes- 
gages actually sent, subscribers and the public alike pay the same 
fixed toll—smaller if the message is a local one, larger if it travels 
over the trunk wire; the price for all distances over trunk wires being 
in Switzerland the same. Each message sent by a subscriber is num- 
bered, and an account against him is kept. It follows under the 
system that every hone can be used by the general public instead 
of being confined to actual subscriber, with the result that in 
many towns every shop or place of business which has a telephone 
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becomes in practice a public call office. 


Such a system, Mr. Preece is convinced, would be equally suc- 
cessful in this country, and go very far to extend the telephone 
service = pep every class. It would, of isan Lilisto by the 
subscribers on the existing m, who, at psesen monopolise 
the service, and VF 
they can send. e Nati Telephone Company, Mr. Gaine stated, 
has already realised the force of this opposition, but it is clearly not 
one to which a municipality or the Post Office starting operations in 
an 5 . — 

on to the general objections existing system, 
are other reasons connected with the practical monopoly of the 
National Telephone Company which lead us to believe thas, under 
present conditions, the service is not likely to become cheaper or more 
generally developed. | 

1. Mr. Forbss, chairman of the National Telephone Company, 
stated to the Committee of 1895, that at the date when the rival com- 
panies had been absorbed by the National Telephone Oompany, 

the total amount of money spent in the actual construction of the 
thing was €1,813,000; the amalgamation value and purchase value 
(those are the figures I read to you) was £3,105,000. The differ- 
RE lees some people are ple to call the water value) was 

,292,000." 

About £300,000 was paid for patents, which expired in 1891. 

It is difficult, of course, to ascertain exactly the difference between 
the actual cost of constructing the system and that cost plus the 
amount spent in baying out competing com or p 
useless plant and licenses and patents which have now come to an 
end. Nor is it clear how much bas recently been spent from capital 
on replacing the single wires by the metallic circuit system in most 
of the larger provincial towns. It is evident, however, that the 
service has cost the company much more than it would now cost to 
replace it by a system at least equally good. This increased cost 
must naturally involve either a decreased dividend to the share- 
holders, or increased rates to the subscribers. The dividend has 
hitherto averaged about 5 per cent. 

2. The license of the company expires on December 31st, 1911, and 
the Committee of 1892 recommended that it should not be renewed. 
The Post Office is under no obligation to buy even the plant of the 
company at that date, and the Post Office alone could find a use: for 
such plant should all licenses alike be terminated in that year. It is 
hardly D gian that any Government will give tbe prescribed notice 
to purchase not only the plant, but the gocdwill, by arbitration, in 
1904—a step which was not taken under somewhat more promising 
conditions in 1897. But the company, unlike all similar monopolies, 
has power to charge what rates it chooses; and in view of the com- 
paratively small amount already placed to reserve, and the short 
period for which its license will run, it is evident that, in order to 
recoup its jns expenditure, the present bigh rates cf the company may 
soon be still further raised. They affect, no doubt, a comparatively 
rich section of the community, who probably receive full valne for 
their subscription to the practical exclusion of the non-subsoribing 
public. But any further raising of the rates, besides stopping the 
growth of new subscriptions, would inevitably produce complaints 
from all sides of the increased dearness of a service which becomes 
daily more vital to the trading interests of the country, and a public 
demand might in consequence arise for the Government to undertake 
the service itself. Unless the Government had already an alternative 
plant available, supplied wholly by the Post Office, or by muni- 
cipal licensees, the purchase of the company's g at an 
inflated price might thus be imposed the Government. 
The inducements to the company to produce such a result are obvious, 
and your Committee cannot too strongly recommend that no delay 
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should occur in taking adequate 

Preeos your Committee t 

vears to hy sach an alternative plant for the whole country. 
3. U 


d materi»sly assisted by the grant of extensive areas, 


ud si the same time go far to protect it against competition. . 

As the number of subscribers on an exchange is thus restricted, the 
under of within an area must, in consequence, be in- 
The cost of thus sending a message through two or three 
exchanges and over the junction wires has, of course, to be pald for 
by somebody, and it is paid for in the disguised form of a larger 
annusl subscription. Under a scheme of smaller areas than those 
which have in fact been allotted to the company, the wires which 
connect such excha»ges would, in most instancer, have been Govern- 
nent trunk wires, directly produoing a revenue to the Post Office. 

4. Mr. Forbes stated to your Oommittee that, owing to tbe 
necessity for the company to recoup its expenditure before 1911, it 

not extend its operations.into new districts after 

in reply to the question, “Do you mean to say thet after 

1904 you will refuge all new subecribers ? " said, I think it is highly 
probable,” It is ible that even an earlier date might have been 


i 


- * 


exchange, and, though an active canvass had been undertaken, in | 


xm ot one subscriber. It is not evident why such areas were 
iped to the company before any public demand existed, and it is 
Scalt to reconcile the fact stated by Mr. Gaine with the evidence 
d Mr. Lamb, second secrétary to the Post Office, to the effect that 
areas were created only as the public required them, and that, so far 
a be knew, no area bad been created which did not contain an 
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exchanges, and from exchange to exchange, underground wires are 
laid by the Post Office and rented to the company, and, as regards 
wires between two exchanges, in the case of towns of a population 
tseeeding 90,000, the Post Office is bound by its agreement to pro- 
nde and lay them down if a price can be agreed on with the com- 
pay. Even to these, however, objections are raised by many 
ncsicipalities, who gp an that it is an abuse of the special powers 
of the Bost Office to t a private company to disturb the public 
streets, Bo far as regards those wires which connect exchanges with 
1 pet cffice, such a proceeding is fully justified by considerations of 
the publie interest, Ag regards those between two exchanges the 
;utifeation is less obvious, although no doubt such an arrangement is 
aaccordazce with the terms of the agreement. The legal right, how- 
ger, of the Post Office to enter into such an agreement is disputed by 
xas of the large municipalities. The Post Office has not exercised 
the statutory powers which it claims to lay underground communi- 
cation for the company between the exchanges and subscribers of 
the company. All municipalities can refuse their consent to such 
wires laid by the puts pa mea and many have, in fact, done 
0. Yet it is just these wires which are declared by the company to 
bes aesessity for any effective service. The service hitherto given 
das been conducted chiefly by overhead wires, and for these the com- 
pany has been generally able to get wayleaves, though at times, in 
order to obtain these, i£ has had to resort to the peculiar power it 
pomesses of refusing service, except where onerous conditions are 
agreed to. This power does not appear to your Committee to have 
been always used in a satisfactory manner, and the conditions attached 
to the agreement have in many cases misled subscribers. Parliament 
au repeatedly refused to extend the wayleave powers of the company, 
and it does not appear likely to grant them now. 

More serious than the difficulty of obtaining new wayleaves in the 
store is the precarious tenure of those which already exist, overhead 
10d d alike. Mr. Gaine gave evidence to show that out of 
143,000 miles of the company’s wires, 120,000, or about five-sixths, 
me liable to be removed at short notice of six or 12 months. 

Even the ol i wayleaves between exchanges and sub- 
Kribers granted by authorities, and which exist mainly in certain 
ame provincial towns, where special agreements have been come to 

vii the company, are liable to be terminated in some cases after 12 
iad in others after six months’ notice. 
si past granted the use of underground wires between its local 
(des and the exchanges, or between two exchanges in various mee 
towns, but no binding Arrangement have yet been made, and Mr. 
lamb stated that even the draft agreement had not yet been sub- 
mitted to the company. l s | 


Inthe opinion of your Committee the service given by the com- 
generally inefficient, is inadequate. For the class 


pany, though not 
d wbectibers who have a right of unlimited user, and whom almost 
ilone the company serves, the rates cannot be considered unduly 
nigh, higher than are paid 
Continental countries, but to the large majority of the public who 
907 require a limited user the rates are prohibitive. 

We think that a service already so essential to commercial men, 
and so well ‘calculated under other ‘conditions to benefit directly or 
inditeotly all classes of the community ought no longer to be treated 


The Post Office bas for some 


paid. by similar subscribers in many, 


as the practical monopoly of a private compsny, a course for which 
no legsl or moral necessity appears to exist, and especially ougbt not 
to be worked on a system and under conditions which confine its 
benefits to & limited class in selected areas, permit preferential rates 
to be charged, and allow a private licensee of a public monopoly to 
refuse the use of a business necessity to one tradesman and grant it 
to his competitor under similar circumstanoes, impose no limitation 
of charges, snd leave tbe public at large de ent on a service 
which is in its turn wholly dependent u innumerable wayleaves 
held upon very precarious tenure, 9 all liable to be 
terminated after six or 12 months’ notice. 


II 


We had next to consider whether municipal and other local 
authorities should have power to undertake a telephone service, 
regard being had to local finance. Your Committee, however, felt 
bound, before dealing with this question, to fully satisfy themselves 
that the Post Office is not prevented, either by legal agreement or by 
good faith, from limiting or endiog the monopoly of the company. 

On the right of the Post Office to compete in any area, either itself, 
or by means of licensees, the written agreements between the Post 
Office and the company are distioct and unmistakable. Bat in the 
evidence given before us, Mr. Forbes endeavoured to insist on verbal 
understandings which he alleged to exist, restricting the evident 
meaning of the written contracts. 

This in contradiction with the evidence given by him in 1895. 

In 1892 Mr. Lamb gave the following evidence before the Select 
Committee on the Telegraphs Bill:— 

" (Q) 114. Is there any underatanding that the Post Office will not 
compete with the companies in these areas? — (A.) No; under the 
existing license it is expressly reserved that the Postmaster-General 
can either give a license, or may himself carry on the business ; and 
that is to be a distinct part of the new understanding." (G.) 115. 
The minute says: ‘The Department holdiug itself ready to comply 
with the reasonable demands of any town or district.’ Supposing it 
were maintained that there were already reasonable facilities given 
by the company, would it still be open to the Post Office to compete? 
—(A.) Yes, that would be distinctly reserved.” 

In 1895, Mr. Lamb gave farther evidence before the Select Com- 
mittee on Telephones. In answer to Sir Charles Cameron, with. 
reference to Clause 18 of the proposed Agreement, he said, (Q) 259. 
“There is no doubt the Post Office could, without any breach of 
honour or contract, grant additional licenses." 

" (Q.) 280. Or faith?—(A.) Or faith; there is no doubt about 
that." 

Before the same Committee Mr. Forbes himself was examined, as 
follows, ns to this evidence:—(Q) 4,643. "Mr. Lamb, whom we 
examined, or who was a witness on behalf of the Post Office, said (I 
think I can almost quote his own words) that the Post Office was 
certainly not in law, on the strictest interpretation of the agreement, 
in any way debarred from granting competing. lioenses, &nd that it 
was under no obligation, even in honour, not to grant competing 
licenses ?—(A.) I believe they are absolutely free. (Q).4,044. You 
agree with him that there is not even an honourable engagement on: 
the part cf the Post Office not to grant competing Jicenses ?—(A.) The 
Post Office are absolutely free. I will go a little further, and say that 
in all the negotiations (which were prolonged) there never was the 
slightest suggestion, directly or indirectly, of any such cession on the 
part of the Post Office of a promise or pledge to lock up their own 


discretion.” 
(To be continued.) 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


III PATBNTS.-—1909. 


Compiled erpressly for this journal by W. P. Tuoursow & Oo., 
Electrical Patent Agenta, 322, High Holborn, London, W. O., and 
at Liverpool, Manchester, and Birmingham, (o whom all inquiries 
should be addressed. i 


16,679. “Improvements in cut-outs for high voltage electric 
currents.” H. M. Darran. Dated August 2nd. : 

16,706. "Improvements in electric supply meters.” E. WILson- 
Dated August 2nd. * 

16,714. Improvements in systems of electrical distribution." 
Tas BnainsH THomson-Hovustom Co., Lip. (C. P. Steinmetz, ` 
United S:ates.) Dated August 2nd. (Complete.) 

16,715. “ ag olin in systems of electrical distributioo." 
Tae Barsu oxsoN-Housrow Co, Lrp. (O. P. Bteinmets, 
United Btates.) Dated August 2nd. (Complete ) | 

16,716. "Improvements in systems of train control.” Tum 
BarrmH THomson-Houstos Co, Lro. (E. W. Rice, jun., United 
States) Dated August 2nd. (Complete.) 

16,717. “Improvements in trolleys.” THs Barrsm THOMSON- 
Houston Co, Lro. (F. E. Case, United States) Dated August 
2nd. (Complete.) 

16,734. “Improvements in 
mechanism therefor.” P. A. Nmewrom. 
States.) Dated August 2nd. (Complete.) 


electrico locks and combination 
(H. G. Carleton, United 
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16,754. “Improvements in coin-freed apparatus for the automatic 4,435. “ Improvements in electric signalling apparatus for u ' 
4 of electric current.” O. BIAS. Dated August 2ad. railways.” O. B. Davy. Dated May 18th, 1898. Relates to impro P 
cc NM san pts aee apte opt a b 
- 16,771. "An improved electric signalling system.” E. B. MzBniLL. electric bells. It p QE Dd . 


Dated August 3rd. 


16,775. " Improvements in and connected with the manufacture 
of filaments of carbons for electric lamps.” J. B. DB ArLzOGABAY. 
Dated Auguat 3rd. | 


16,807. “Improved methods of controlling and directing eleotro- 
deposition of metals and alloys.” W.D.Gooos. Dated August 3rd. 


16,817. "Improvements in antomatically rated electric 
eignalling apparatus for railways and the like.” Lzpuc. Dated 
August 3rd. | TE ET 
18,834. " Improvements in means for the automatically regulated 
qharging of electrical accamulators" O. U. E. Peransen. Dated 
August Srd. (Complete.) E | 

16.671. “Improvements in coupling arrangements for connecting 
electrió wires." A. Sms. Dated August 4th. 

16,872. “Improvements in electrical signalling on railway trains.” 
A. Saters. Dated August 4th. 2M 


16,875. “Improvements in electricity metera” E. SCHATTNEB. 
Dated August 4th. (Comptete.) uu 


. 16,876. “Improvements in secondary electric. batteries or 
accumulators" E. J. CLARK. Dated August 4th. 


16,883. “Ap ratus for heating and cooking b electricity.” M. 
Hansen. Dated August 4th. d 


. 16.888. “Improvements ia electric bell pushes for communication 
purposes in railway trains." J. R. EcoLes. Dated August 4th. 


18.902. “An improved electromotive mechanism for clocks and 
the like.“ H. H.Laksm Dated August 4th. 
. 16,938. . “ A new or improved electric contact making device.“ H. 

Bind nan. Dated August 5th, — | Sb 
716,947. "Improvements in aro lamps" H. S. Dopp and R. I, 
Baenapr, jun. Dated August 5th. | mA 

: 16,972. An improvement in jointing boxes for coupling up and 
insulating electric wires.” T. McEwan. Dated August 6tb. 

16,973. “Improvements in or connected with electrióal conductors 
and anodes for electrolytic and similar purposes" Toe GENERAL 
Krrornorrrro Pahmwr Company, LrurrmD, L.  HABGBEAYBS, and 
W. Svob5s. Dated August 6th. A l 


16,981. “ Improvements in and relating to electric wiring for lamp 
circuits.” D. Maxwart. Dated August 6th, ` 

16,999. “Improvements in or relating to electric accumulators.” - 
E. Anais. Dated August 6th, 

17,026. : “Improvements in of connected with electric meters.” 
re aon. and Tue Mordor. Exzoreic Trust, Lrurrmp. Dated 


UK 


ABSTRAOTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
THompsom & Oo, 322, High Holborn, W. O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (im stamps). 


1898. 
2,99. "I 


. Rossi 

Dated February 55h, 1898. Relates to 

transmitters of Morse telegraphic a tus 

l currents. It consists of > metal 

h placed upon and secured by means of screws to the lever of a 

Morse transmitter. To this pete there is pivoted a stirrup, one end 
ver 


mitter and at the other end to the stirrup; there is also a contact pin. 


for effecting the breaking of the circuit. 2 


hand on & dial or graduated base plate on which itis 
consists of a compeus needle, which takes the place 


and underneath it there is mounted a series of contact pieces insu- 


They are supported by a ring insulated from 


co1duotor leads to one 
pole with parallel conductors. 2 claims. 


to a channel shape and open below, ard 


ebonite. The metallic ring is connected by 
means of arms, with a collar mounted on the axle of the compass © 


in advance of each signal,a short bar which is to be de. 
ressed by the flanges of the wheels of the engine train. Thi 
bar bas incl ends to graduate the force with which the flug 


material. For the insulating: ma lacs or varnishes, such, for 
instance, as superfine copal varnish, are used, which do not carbonis 
at the temperatures at which the metallic lustres or enamel colom i 
are deposited.. As metallic as resistance layers, them 


burned on a suitable i 2 


are employed of precious metals which in turn are burnt onthe * 
spits dard e decoration z 
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consistency for accum 
as at present employed, red lead is 


tive electrode, w 


spongy perfi on the cathode, while during 
discharging of the cell the sulphate is re-formed. 1 claim. 


12.350. Improvements in electric alarums.“ Huus Bros. AND. 
Co, L , and J. EBEL. Dated June 1st, 1898. Relates to 
electric alarums, so arranged that a striker makes double strokes on 
a gong in approximately uniform suovession for a certain time. It 
consists of a solenoid coil wound on a non-magnetic tube, within. 
which an iron tubular core is free to slide. Within the core isa 
helical extension spring having one of its ends fixed to one 

the core and its other end passing through a hole in the other end 
the core, and fixed to a bracket on a non-conducting base on whi 


is also fixed the solenoid and the gong. When the solenoid is excited: 


by an electric current, the core is drawn in and its one end strikes 
the gong; when the current is e erg the spring causes the core 
to fiy back and strike the opposite of the gong. 1 claim. 
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2 between 3 and Contractor qr ALLOYS. 
Oe: Its Production and Applications . .. 295 
X Applicaton of Gas Powar to Acie Purposes - 297 Tux behaviour of pure metals and alloys as regards their 
The Bradford Corporation Electric Tramways (illustrated) ... 299 electrical resistance at low temperatures has been established 
Awerican Machinery Abroad eh ain m WM 01 by the researches of Profs. Dewar and Fleming. It is now 
Babmarine paratus DUM MER NE MER NE. well known that in the case of pure metals there are indi- 
Dress PR e e m 2 Ino c2 BP Gong thet resistance would vanish at absolute zero of 
aor aaron Godd .. .. . 2d temperature, and that in the case of alloys this diminution 
= 5 and Eua is E ES 305 would follow quite a different law. The question is dis- 
—— e o oe o oo o. .. 312 cussed by Lord Rayleigh in a short article in Nature, 
nan . ki d June 18th, 1896, where he suggests that thermo-electric 
Ben Ut of Hi Beds so uice t effects may possibly explain the behaviour of alloys. We 
IL T „ 321 ars to imagine a conductor composed of two simple metals, 
Ball Sets for Faas for Tunisia ‘in jo "d ers 321 arranged in alternate laminæ perpendicular to the direction 
Tre a 5 „ de 315 of the current. According to the discovery of Peltier, when 
Paris Smoke Prevent Ordinnce .. .. ..  .. 323 an electric current traverses such lamine there is either 
oe Committee's Report (concluded) .. —  * 9?3 development or absorption of heat at the junctions, Lord 
Blstricity and Magnetism ...  .. . 325 Rayleigh then explains that “the temperature disturbance 
Gale Aan his, Qualitas and Quantitative . . 328 thus arising increases until the conduction of heat through 
Dizionario 8 in quattro lingue: Italiano, To PN the laminz balances the Peltier effects at the junctions, and 
Tte Behaviour of a Transformer at the Instant of Switching on it gives rise to a thermo-electric force opposing the passage of 
puc n du Se ae Jes xe 925 the current.” We are next to assume that the back E. M. F. is 
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proportional to the direct current, and therefore that it has the 
same effect as true resistance. He gives an expression for this 
pseudo resistance in terms of the thermo-electric force of 
the couple, the conductivities for heat of the two metals, and 
the proportional amounts by volume in which the two metals 
are associated in the alloy. It is an expression independent 
of the number of lamine; “the number of couples which 
co-operate is indeed increased by finer lamination, but the 
efficiency of each is decreased in the same proportion by the 
readier conduction of heat between the junctions.“ 

Mr. Saville Shaw, in Nature, August 11th, 1898, returns 
to the problem, and considers it in the aspect of the micro- 


structure of alloys, giving &.very beautiful illustration of 


lamin observed in a silver-lead eutectic. We may remind 
our readers that an “eutectic” is the part of a molten 
mixture of metals that is the last to solidify; it corresponds 


to the “ mother liquor” in the case of crystalisation from 


solutions. When a plumber is making a “ wiped joint,” 
small portions of the solder first solidify, or are liquated 
out, and there is left the “ eutectic,” which remains molten 
long enough for him to finish the operation. Prof. Roberts- 


Austen treated of “ eutectics ” in his last Cantor lectures. 


The delicate crystalline appearance of the sections : 
eutectics photographed by Mr. Saville Shaw helps us 
realise the nature of the laminæ concerned in Lord en 
leigh’s theory, but it is not necessary to limit our ideas as 
to the size of the lamine; to the dimensions of the markings 
seen in these sections. The theory makes no restrictions an 


to their fineness, so that we may imagine them, if necessary, 


to be of molecular dimensions. This extreme fineness of the 
transverse laminæ, and the close packing of the couples, 
assists us to account for the rapidity with which the 
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various electrical and thermal actions operate when starting, 
stopping, or reversing the current. But even with this 
assumption, it is not quite evident why the Peltier effect 
should begin to act so suddenly, continue so steadily, and 
cease so abruptly with the current—in other words, why the 
resistance of the alloy should be constant, at a given tempera- 
ture, if it depends even partly on a Peltier effect. A very 
interesting case to consider would ba the resistance of an 
alloy at the neutral temperature of the constituent pair of 
metals. At this temperature the metals are thermo-electric- 
ally identical, and the Peltier effect vanishes. The 
corresponding resistance should be the ¿rus resistance at that 
temperature. The reversal that occurs at the neutral tem- 
perature may be associated with the curious behaviour of 
alloys having negative temperature coefficients, 

Mr. Saville Shaw’s photographs represent the section of an 
alloy of lead with 2:8 per cent. of silver, the texture of which 
is intensified by etching with acetic acid. He has also 
succeeded in separating some of the bright silver lamine. 


They are extremely thin, and transmit a greyish violet light. 


He considers that the processes of rolling and wire drawing 
would not entirely destroy this laminated stracture, and that 
its existence would almost certainly result in thermo-electric 
effecte, such as those required on Lord Rayleigh’s suggested 
theory. This is positive evidence of the greatest value, and 
we hope it will stimulate physicists to a further discussion of 
the matter. Experiment is very much hampered by the 
various thermal conductions that oomplicate the electrical 
actions within the wires, and also by the many forms in 
which metal exists in alloys. Prof. Roberts-Austen mentions 
at least four euteotics for copper-zinc, and six for copper-tin. 
Let us then suppose a copper-zinc-tin alloy to be formed into 
a wire; it would consist of at least ten eutectics, intermixed 


nothing, and no doubt many engineers have experienced the 
ingratitude of clients in whose interests they bare 
done treble the work they need have done, only to find 
that the result has been to give an opportunity to dispute 
payments, 

The rapid changes in electrical engineering are Mr, 
Bryan’s reasons for objecting to a too hard and fast mk 
of standards. Standard apparatus is only. possible, of 
course, when we are assured of a fairly constant demo 
and reasonable permanence of type. But are change nor 
so rapid that we cannot assume a reasonable permapn: 
of type? Advance in electrical machinery will not k » 


speedy now that the more experimental stages are past. ln 


1860, or thereabouts, the Lancashire boiler had a diamete 
of 7 feet. To-day it is only 8 feet, though there ax 
larger sizes. Nearly 40 years have been occupied in gaining 
a foot of diameter, and though in the same period pressure 


have increased, this has been met by mere additions to plate 
thickness, superior detail 


in rivetting, and stronge 
materials with better tools and workmanship. Bat ther 
has never been a time when the standard boiler could wt 
have been asked for and obtained, and in a settled industry 
types change slowly, and standards are allowed to exit 


several years before any startling advance is made. Obviow!, , 


^ 


as Mr. Bryan says, the unscrupulous contractor mus be 
guarded against. But is it not often impossible to get go 
work at the price of the lowest tender, and is it fair toa 
engineer to put bim in the position of demanding something 


which is ostensibly offered at less than cost price. We think 


not. Nor is it fair to honest contractors to accept the 
lowest tender when this is obviously incorrectly estimated. 


j 


' 


The subject is one of great difficulty. It is perfectly 
clear that an engineer should protect his client against 
overcharges such as must inevitably result from s demand 
for the very latest improvements unless his client? 
willing to incur the expense. It is equally clear that th .. 
lowest tender must not be accepted if this implies th - 
use of so-called standard appliances which are really ou - 
of date. We do not desire to regard the contractor as supa: 
honest, but it is necessary to realise that a contractor's in 
is to make money, and the engineer who accepts a tendet 
which cannot be carried out at a profit ought to be careful. It © 
may pay to tender at a loss in order to work off material 
which have, perhaps, just been thrown on a contractors . 
hands, and it would be only vexatious to prevent such a low - 
tender being accepted. At the same time, abnormally low : 
tenders are suspicious, if not dangerous, We know that when - 
contractors are really doing good work, some engineers make « 
trouble for the sake of doing so, much as policemen make 
cases 80 as to appear to be doing their duty. Clients are s 
often to blame for trouble as are contractors. We have pre . 
viously stated in these columns that we look upon the duty -. 
of an engineer as obtaining for his client the best possible ~. 
results for a given sum, not to produce elaborate plans and ` 
specifications for articles that can be purchased like dn: 
tacks. 

It is often to the unreasonable and ignorant expectations . 
of cliente that such useless documents are prepared. They . 
engage engineers, and having done so, perpetually interfere . 
and meddle with what they do not understand. They 
listen to all kinds of extravagant tales from other interested 
persons, and burden themselves with many extra expenses, 


with scattered proportions of metals liquated at different 
temperatures. This mass has further to be complicated by 
hammering, rolling, annealing, and wire-drawing. When 
we remember that the Peltier ccefficient varies with every 
touch and turn of the metals forming the couples, it is 
indeed difficult to explain the constancy of the electrical 
qualities of the alloys of which standard resistances are made, 
if it is the Peltier effect that governs their conductance. 


THE RELATIONS BETWEEN. PUR. 
CHASER, ENGINEER AND CONTRACTOR. 


ee 


APROPOS of this subject, Mr. W. H. Bryan, in a paper 
recently presented to the American Society of Mechanical 
Engineers, takes up a position in favour of the engineer 
rather than of the contractor. He argues somewhat 
against the view that contractors should be allowed to 
supply standard goods, on the ground that a too rigid 
standardising is apt to hinder progress. Some manufac- 
turers are slow to adapt their designs and patterns to 
advanced and improved practice, and an engineer is justified 
in calling for the latest ideas to be embodied in his schemes. 
An engineer does not always get credit for what he does 
in this respect. In a recent case which came before the 
Law Courts, the payment of an engineer's fee was 


disputed, the chief ground being that he had specified which they endeavour to lay upon the engineer. Limited : 
for an 8 feet diameter Lancashire boiler, instead of companies, with uninformed non-technical di are 


for one of 7 feet, like the pre-existing boiler about 
30, if not 35, years old. There are some persons 
whose object is to obtain an engineer’s services for 


apt to be great offenders, Because they cannot understand 
things, they suspect every evil, and incur lorfaes for share - 
holders, whose interests they are supposed to, safeguard. 
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OZONE: ITS PRODUCTION AND APPLI- 
CATIONS, 


Ryce Da Moncel produced ozone some 40 years ago, by 
S passing an electric current from a Rhumkorff coil through a 
condenser composed of two metallic plates separated from 
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Fic. 1.—TuHer Parts OF AN ELEMENT OR OZONISER. 


There is more to be said than one would think about the 
influence of points in the production of ozone. It is obvious 
that the “electric effluvia,” as Hauksbre called it, will flow 
out better and more powerfully from a multitude of points 
than from a flat plate on which the tension is aniform. 
More ozone is formed at gugles or points than on flat 
surfaces, plain tubes, &c. It is at the top of a cone that the 
electric density has its greatest 
value, and electricity accumu- 
late: there so abundantly when 
the point is very sharp, that 
in spite of its insulating pro- 
perties the air is electrified, 
repelled, and replaced by a 
fresh amount of air, which is 
in its turn electrified, and so 
on. Points have not, as 
Franklin thought, the power 
to attract the electric fluid, 
but they have the property 
of liberating and discharging 
with the greatest rapidity the 
electricity with which they are 
charged. 


is that with point-bearing 
grid-like electrodes, small elec- 
tric currents are available for 
the production of ozone without 
any injurious rise of tempera- 
ture. 

The generators constructed 
by the Electric Ozone Syndi- 
cate, working Mr. Andreoli’s 
patents, are used in such a 
way that the formation of 
detrimental heat is prevented. 
The surface of the electrodes 


A grid with a glass sheet behind which is intended to separate it from a flat electrode, It is placed and of the dielectric is con- 


against & wooden frame, which is coated with an insulating material, and which serves to keep the 


dielectric plates and electrodes together. Next to this is a flat electrode, 


: each other by a sheet of glass, it has been generally admitted 
5. thst high tension currents should be employed in the produc- 
s. fon of this remarkable gas. The discovery of the “step-up” 
„ Munformer has now made it possible to develop from this 
„s Bee laboratory experiment an economical method of pro- 
„ Ang ozone on an industrial scale. No one has done more 
.. this direction than Mr. E. Andreoli, whose patents appear 
"- to cover almost every conceivable application. The diffi- 
5 tis of using ozone in technical operations have been 
+S thormous, but they have mostly disappeared before the 
4; tenacity and ingenuity which Mr. Andreoli and his sons have 
z brought to bear upon those practical problems which have 
, Mfld ro many others. 
The most formidable obstacle to be surmounted in pro- 
~ Cacing large quantities of ozone from the atmosphere is the 
det of the discharge which has the effect of * unconden- 
ans, as it were, the ozone into ordinary oxygen. Besides 
x “il when the temperature rises the glass which is used to 
„ Bale the metallic electrodes gradually loses its dielectric 
„ Moperty, and even becomes a conductor of electricity. The 
og t soon passes through the glass, which cracks, and 
" " tus then ceases to work. These difficulties were 
= ne out long ago by Hautefeuille and Chappuis, two in- 
„ “Anous workers in this field of research. The silent elec- 
ay harge causes a considerable rise of temperature, and 
‘conceivable that its luminous waves being continually 
i from the electrodes upon the sarface of the glass 
"irit eventually cause disastrous results, reducing. the 
‘of ozone to an insignificant amount. 
ustive experiments have proved that the chief cause 
the beat generated in an ozoniser is the density of the 
d ies being too great. Flat electrodes have been tried, 


i 
2n 
^ 
* 


‘witha current which would be sufficiently large for a 
bor Daring electrode facing a flat plate, they give neither 
Y dor ozone, Flat electrodes require a denser current 
bearing grids, and this means the production of 
.. It has therefore been found preferable to use electrodes 
PU with numerous points, which on both sides of a 

„ wa are set to} work, points against points, or points 
| flat surfaces, | 


‘siderable, the speed at which 

the air is forced through the 
apparatus is great, and the glow of the silent electric discharge 
is reduced to a minimum. Thus the glow being feeble and 
hardly visible, its calorificipow r is insignificant, and there is 


Fia. 2.—A UNIT OZONISER CONTAINING 80 SQUARE FEET OF 
ELECTRODES. 


no formation of nitrous compounds, which can only be pro- 
duced by powerful “efflavia” due to a very high electrostatic 
tension, 

D 


The conclusion to be drawn. 
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The commercial ozonisers of the Electric Ozone Syndicate 
are extremely interesting from an indastrial point of view. 
They consist of grids formed of serrated wires of aluminium 
and of flat aluminium plates. These are kept separated by 
sheets of glass, and the whole of the plates and grids are 
held together by wooden clamps. Their construction is very 
simple. There cannot be any uncertainty or disappoint- 
ment about the regular production of ozone however large 
the installation may be, since, if a given quantity of ozone 
is produced by a given surface of electrode in an ozoniser 
with a given expenditure of electrical energy per hour, it can 
be calculated accurately how many similar ozonisers will be 
required to obtain a desired quantity of ozone ina given 
time. These commercial ozonisers produce about 125 
grammes of ozone per kilowatt. Until last year, when Mr. 
Andreoli greatly improved his apparatus, the output was 
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large. The greater the speed of the air passing between the 
points of the grids and the flat plates the better the yield of 
ozone. For commercial purposes it is much more advan- 
tageous to have a large mass of diluted ozone than the sam: 
quantity of ozone in a small volume of air. The feebler th: 
glow the less the temperature rises, and if there be a slight 
generation of heat the strong draught of the air which 
passes compensates it. The air must be evenly distribute 
through all the elements of an ozone installation, so as to b: 
evenly submitted to the ozonising discharge. When these 
conditions are not fulfilled, i. e., when high tension currents 
are used and the glow is very brilliant, the smell of th 
ozonised air is strong and somewhat pungent owing to the 
formation of nitrous compounds, and less ozone is produsi. 
The róle of ozone in industrial operations is destined to b 
very great, and whenever powerful oxidation is required u 
low cost, acting continuo; 
and —: the ozoniser may 
be with advantage. 
Ozone has been successful 
applied to the maturing d 
wines and spirits, the sterili- 
sation of vats and casks, the 
oxidation of oils, the seasoning 
of wood, the manufacture o 
artificial perfumes; to th 
treatment of spent oil, th 
bleaching of textiles, the 
urification of starch and 
extrine, the manufacture o 
vinegar, the bleaching and 
deodorisation of oils and fs, 
and to the manufactur ¢ 
many chemical products, We 
have ourselves watched Mr. 
Andreoli at work with many 
substances which have been 
sent to him for experimental 
treatment, and have beer 
surprised to see the wonderfu 
results which he obtains. The 
other day when we wer 
present, there were some expert: 
from Holland testing for them- 
selves the efficacy of ozo 
in the purification of water. 
Judging from the favourable 
reports which have bern 
received from medical mer, 
we should suppose that the 
use of ozone will soon becom 


— Ny 


Pe eh AAST , KER neral in the treatment of 

mE cid i for excellent resulta 

Fie. 3.—A HaLr-KILOWATT OZONE BATTERY. have been obtained in the 

Contains eight sets of electrođe units grouped in parallel and worked by a Crompton transformer. When treatment of anæmia, whooping 
the current is 075 watt per square foot of electrode, the yield is 60 grammes of ozone, or 120 grammes per 


kilowatt; 85 volts 6 amperes in the primary circuit; 2,800 volts 0°13 ampere in the secondary circuit. 


30 grammes of ozone per horse-power-hour. The cost is 2d. 
per 1,000«watt-hours. 

An element or unit of ozoniser is a get of five grids, six 
glass separators, and six flat plates suitably mounted in a 
frame. It represents a surface of 80 square feet. The 
average power of current per square foot is 0°75 watt. The 
most advantageous conditions of obtaining a good yield of 
ozone, and at the same time for safely working the ozone 
generator during a long run, are fulfilled when the current 
absorbed for the electrification does not exceed 0°75 watt per 
square foot of electrode. At this rate 60 watts are required 
per set of 80 square feet electrodes. 

The electrodes of the ozoniser which has just been 
described are point-bearing grids facing flat electrodes. 
The point-bearing grids are composed of a number of 
serrated wires, mounted on rods running through them and 
kept separated by washers. In some cases, instead of a 
3 grid facing a flat aluminium plate, two point- 

earing grids are used for producing ozone. 

A good yield of ozone is obtained by observing the 
following principles: The current in the primary circuit, 
and the tension in the secondary, must be as low as possible, 
and the active area of the ozone generator must be very 


cough, malaria, tuberculosis, 
wounds, ulcers, &c. The Elec- 
tric Ozone Syndicate make 
some very ingenious and cheap inhalers, &c., for the use of 
patients for whom the application of ozone has been prescribed. 

Amongst other useful applications is the use of the 
ozoniser in the purification of the air in hospital wards, and 
in places where the atmosphere is vitiated by the congregs- 
tion of many people. Ventilation, too, can be obtained 
either with a current of ozonised air circulating in a © 
tinuous manner, or by forcing it through rooms at interval 
in the day-time or night. 

No one can say that the various forms of apparatus which 
are now being made under Mr. Andreoli’s patents are mere 
laboratory playthings. They are, on the contrary, practica 
apparatus, capable of being installed under conditions of weal 
and tear, and of doing their part efficiently without breaking 
down in any industrial operations for which they may hart 
been devised. 

Although ozone is not a new thing, there is a great dea 
of inertia in those trades in which ozone could be most use 
ful. This inertia, however, is being overcome, and thé 
reluctance of manufacturers is disappearing, for Mr. 
can demonstrate practically anything he claims that bi 
apparatus can do. We believe ourselves that there is a greai 
future for the Andreoli ozonisers. 
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HOW TO DESIGN A DYNAMO." 


. Tur reader who carefully peruses the following set of lessons 

>. mus not expect to emerge from his study a perfected dynamo 

designer. All that is expected and hoped for is to give the 

. audent an idea of what must be taken into consideration in 

. designing a machine, and possibly to assist him in making 
. moderately successful small bi-polar designs. 


The formule and other data, by the aid of which the 


- dimensions of a direct current machine are determined, are 
- of a varying character. Some are magnetic, some electrical, 
; ad some mechanical, and of all of these some are rational, 


that is, deduced from scientific laws, and others are empirical, 
that is to say, they are modelled to fit the facts as they are 
imentally found, and are the result of practical experi- 
ence. Almost every designer has his own ideas as to the 
best empirical formule. By far the best way to understand 
how to design a machine is to follow through the methods 
d in designing an actual machine taken for an. 


Jo this end we will assume that we are designing a 100- 
light dynamo of the high speed, belted, drum armature type. 
The machine is to be of the simple horseshoe form, with the 
armature uppermost. It is to operate at 110 volts, and is to 
have a margin for compounding. The compounding is to 
de 10 volta. The prescribed of the dynamo is to be 
1,500 revolations per minute. These are all ordinary com- 
mercial conditions, and very easy to falfil. 

The first step is to calculate the total current output of the 
dmuno. An ordinary incandescent lamp takes an average 
of ampere, and the machine will therefore have a total 
output current of 50 amperes, which must be available for the 
outside circuit. In addition to that we must have some current 


. forthe purpose of exciting the fields. In such machines as 


. this it is found that the fields can be excited with about 6 


per cent. of the total output of the dynamo, that is to say, 


. Samperes in this case, making the total available current 


53 amperes. If, therefore, we calculate a wire for a 
machine which can deliver 55 amperes, we shall have an 
The machine is to be of the bi-polar type, and consequently 
there are two circuits in the armature, each of which must 
amy half the total current, viz., 274 amperes. The first 
question therefore arises, how much must this wire be to 
ary the current without heating? In this case we must 


. wort to practical considerations and note just what has been 


the results with other armatures. A single wire freely 
wpended in mid-air will carry much more current than if 
ywound into a bobbin. The following table, which 


bu been prepared by a prominent designer, is a very safe 
criterion by which to go :— | 
Amperes per 
square inch. 
Small high-speed armatures... .. 2,500 to 3,500 
- 5 ies .. 1,500 ,, 2,500 
Bmall low-speed armatures ... ... 1,500 ,, 2,000 
i i 53 .. 1,100 „ 1,600 


However, heating is not the only consideration. We want 
àn armature of low resistance, because there will be less drop 
in ch an armature and the regulation will be better. 
Therefore these figures represent the limits to which we may 
Pind not necessarily the wire we shall choose. Consulting 
the table, we see that, as that is a small high-speed armature 
We may safely assume a current density of 2,500 amperes per 
ure inch. If we are to deeply notch this armature with 
weth, and thereby bury the conductors in a confined space, 
* shall have to choose a lower density. Modern armatures 
V built in this way, and therefore we may select 2,000 
amperes per equare inch as a suitable value to adopt in fixing 
the tize of our armature wire. 

The calculation is a simple proportion. The wire carries 
Ti} amperes, and it is obvious, therefore, that its sectional 
ares should be 2000 inches, which is equal to 0136 25 gquare 
nch. Here an economical consideration enters. It would 
t1 bey to have a special wire drawn for such a small machine 
€ ‘tts, and we must choose the nearest standard size. Con- 

ling a wire table, we find that the nearest standard size is 

^3 Brown & Sharp wire, the area of which is -012966. 
CHOIR CUM LE T 


* American Electrician. 


Then the question arises : How large must we make the 
armature core, and how many of these wires shall be wound 
upon it? 

The size of the armature core depends almost entirely upon 
the number of wires that it must carry. It must have 
sufficient circumference to hold them all, and also to make 
room for teeth. To determine this, we must make a 
preliminary calculation. The total E.M.F. which this 
armature must generate is 110 volta for the lamps, 10 volts 
for the drop in the line, and we must further add a percentage 
for the drop in the armature. If we choose 130 volts as the 
total voltage the machine must generate, we shall be on the 
safe side. 

The voltage, speed, flux, and number of conductors on a 
direct current bi-polar machine are related as indicated in the 
following formula :— 

NOT 
E = 100,000,000 
in which E is the total E. M. F. of the machine, N is the total 
number of lines of force, c is the total number of conductors 
on the surface of the armature, and r the revolutions per 


second. Of these various factors, we know the fol- 
lowing :— 

E = 180. 

T = 25. 


Substituting these in the formula, we find that the product 
N C must equal 520,000,000. We are now at liberty to 
choose any value of flux and number of conductors which 
wil multiply to that product. Here we must refer to 
practical experience to find out what is suitable in such a 
case. The following table serves to show the total fluxes 
employed in dynamos of various capacities of the high-speed 
drum type. 

| 


Capacity in | eee Average useful Average leakage 
WS. n 


U . 
Feet per second. Lines of fore. Coefficient. 


| 

1 25 200,000 200 
2⁵ 30 333,000 1:90 
5 32 550,000 1:80 

1 34 880,000 — | 175 
9 36 1,530,000 | 170 
3 40 1,875,000 1:65 
5 | 45 2,550,000 1:60 
10 50 4,000,000 1:55 


Our machine can run 100 lights, and is, therefore, a little 
over 5 kw. capacity, and hence we may assume any number 
of conductors that gives us a flux in the neighbourhood of 
from 2,000,000 to 8,000,000 lines. If we assume 3,000,000 
lines as a flux, we shall find that we need : 


520,000,000 + 3,000,000 = 1731 conductors. 


Of course, we cannot have a fractional number of conductors, 
but we can easily have any magnitude of flax we wish. 
Experience has shown that it is very convenient from a 
mechanical point of view to have the number of bars in the 
commutator, and, therefore, the number of conductors on the 
armature a multiple of six. Hence we may select 168 con- 
ductors as a convenient compromise, and dividing this 
quantity into 520,000,000 we find for our total useful flux 
9,095,240 lines of force, nearly. 

We are now concerned abont the size of the core upon 
whose surface these 168 No. 8 wires are to be placed. No. 
8 double cotton-covered wires, laid side by side in a winding, 
run about 6°66 turns to the inch, and if we laid these wires 
side by side around the circumference of a smooth surface 
armature, it is obvious that the circumference would be 
168 — 6°66 = 25:25 inches, giving us an armature some 
8 inches in diameter, which wonld be large for such a 
machine. It is evident that we must pile the wires one on 
top of the other in order to reduce the size of the armature. 
If we pile the wires two deep we would have an armature a 
little over 4 inches in diameter, which would be small, but 
if we allow a tooth width equal to a slot width, we should be 
back at 8 inches diameter. If we pile the wires four deep, 
the armature diameter would be 2 inches, but the teeth will 


. add over 2 inches more, and the slot insulation will add still 


more. We may, therefore, make & preliminary calculation 
on this basis. Those who have read Prof. Rice's article will 
appreciate the fact that it is desirable to use two coils per 


| 
| 
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slot. The reason for having the wire a multiple of six 
now appears, for we can arrange our coils without having an 
odd number of slots or segments. In such a small machine 
it is not advisable to have too many slots, as it adds to the 
expense. It is obvious that the wires in the slot must be a 
multiple of four. If we assume four wires per slot, we shall 
have fonr wires per coil, and 42 slots and 42 commutator 
bars. This is convenient, for we sball have 24 bars across 
110 volts, which is a little over 5 volts per bar, and there are 
enough bars to avoid pulsating currents. Moreover, a 
bobbin of two turns is not very inductive, which conduces 
to sparkless running. The slots should be at least of the 
following width to make room for the various insulating 
materiala :— 


No. 8 wire ... 805 T e *. 1985 mils. 

Fuller board troug^ ae .. 70 i 

Insulation ... ids vea 25 „ 
Giving a total slot width 


. 223°5 mils. 


As these should be straight slots, b-cause the wire cannot 
be wourd four deep conveniently in any other construction, 
the teeth will be wedge shaped, being broader at the circum- 
ference than at the root. Practice has shown that it is not 
wise to have the root of the tooth lesa than 60 per cent. of 
the width of the slot. Wetken have the following items 
to make up the circumference of the armature ; 42 slots at 
223:5 mils. each, equal 9:387 inches; 75 per cent. more for 
teeth, 7:04; giving 8 total circumference at the base of the 
slot of 16:427 inches. ‘The depth of the slot is, of course, 
equal to :— 


Four thicknesses of No. 8 insulated wire 

equals bii ei 526 -— .. 6140 mils. 
One thickness of paper insulating trough 350 „ 
e of. an inch for clearance and band wires 468 „, 


Total 


. 6958 mils. 


Ic is obvious that, if we add double this distance to the 
diameter of the armature computed from the roots of the 
teetb, we shall have the diameter of the finished core disc. 
This quantity is 5:22 inches, to which we add 1:89 inches. 
giving us 6°61 inches as the core disc diameter. We will 
find it better to choose 64 inches, because that is a standard 
size. The difference will be a slight narrowing in the tbick- 
ners of the teeth at the roots, but it will not reduce them to 
lesa than 60 per cent. of the width of the slot. 

Having computed the diameter of the core disc, we must 
determine the length of the armature, approximately. This 
is determined by the density of flux per square inch, which 
it is wise to carry. In armatures of this type, it can be 
safely advanced to 70,000 lines per square inch. We have 
approximately 3,000,000 lines, which means that the fluxed 
area of our armature must be at least 43 equare inches. The 
effective flux carrying diameter of the armature, as we have 
computed, is about 5] inches. From this we must subtract 
1l inches to allow for a shaft, leaving us an effective iron 
diameter of 4 inches. Dividing this into 43, we obtain a 
length of 11 inches for the assembled core discs. Having 
thus computed the general dimensions of the armature, it is 
necessary to make some calculations to see whether or no it 
will overheat. These will be considered in the next lesson. 


THE APPLICATION OF GAS POWER TO 
MARINE PURPOSES. 


By W. H. BOOTH. 


THe Mechanical Engineer, which treats questions of motive 
power from the position of one who knows, had recently some 
pertinent remarks on gas engines. It is remarked how few 
double-acting gas engines have been put on the market, yet 
that such an engine is as much to be preferred as a double- 
acting Corliss steam engine, the ordinary drawbacks, such as 
difficulty in cooling the piston rod, and accumulation of 
caked carbon, being such as seem to be surmounted by care 
in design. The lack of progress is stated to be one of the 


disappointments of recent engineering, after the high hope 
held ont when the evolution of the gas engine had reached 
to the present stage, 

Having got so far, further progress seems to be stopped, 
Now, as regards the steam engine, there has been no progres 
at all since this first became rotary, that is, no progress on 
the lines wherein the gas engine fails to fill certain require. 
ments. 

A steam engine will always start if steam be turned into it, 
and the crank be suitably placed, but not so a gas engine, 
The reason is that the steam engine has a store of energy 
behind it. Beyond this stage we never seem able to advance, 
We are told by the Mechanical Engineer that just in proportion 
as stored energy can be converted readily and quickly int 
mechanical energy, so is it dangerous. The smaller th 
quantity to be converted at one time, the greater is the df. 
culty. A large improvement was effected in the steam engine 
when it was perceived that the cylinder and the boiler 
had different functions. Is it not possible that a 
corresponding change in the case of the internal combustion 
engine might have the same effect? The gas engine owe 
much of its superior economy to the fact that it more direct!y 
utilises the heat of combustion than does the steam engine, 
but it differs from the steam engine in one serious respect, 
In the steam engine no heat is intentionally wasted. Every 
endeavour is made, or is supposed to be made, to transfer all 
the heat of combustion of fuel to the water in the boiler, 
and, taken as a whole, a good boiler is the moat efficient 
part of a steam power plant. Also we have learned to ke 
the working cylinder hot, and we add heat to its exterior 
surface so as to overcome certain internal losses. Now sl 
this is changed in the gas engine. We are given an inital 
very perfect combustion of the fuel, and we find that the 
whole of the heat developed is transferred to the working 
fluid. Having obtained this working fluid, we are not 
possessed of the ability to use it. We commit that folly, in 
the eyes of the steam engineer, of abstracting heat from the 
working cylinder, for we surround it with a cold water jacket 
and abstract half the total heat, and as we throw away from 
a fourth toa third of the heat in the exhaust, only about 
a fifth is utilised. In spite of this, the gas engine has 4 
higher thermo-dynamic efficiency than the boiler and engine 
combination. 

Now a man has a higher organisation than a polyp. In one 
there is a separate organ for each duty. In the polypa single 
amorphous mass performs the various duties of a dczen 
separate organs in the man, or other higher animal. On 
this line of argument, the steam engine is a higher organi 
than a gas engine, and in finding fault with the gas engir, 
this line of thought seems to have been taken by many eng: 
neers. . Obviously, a heat engine, with a cold water jacket, i 
constructed on wrong economic lines, despite its comparative 
working economy. No one has yet been able to do more 
than mathematically omit the water jacket. Diesel omits 
it mathematically, and claims some 70 per cent. thermo- 
dynamic efficiency. In practice, he has to use the 
jacket, and content himself with an efficiency some we; 
below 30 per cent. The next great improvement in the gas 
engine will probably be in the direction of securing a store 
of energy at a temperature not too high to be manageable. 
The likelibood ig, that more complex organism will be neces- 
sary to do this. Until something of the kind is evolved, it 
is to be feared that the application of the gas engine at ses 
will not be practicable on the lines of steam engineering 
mechanism. But it is obvious that with producer gas and 
producer vessels containing a pressure, measured almost in 
eighths of an inch of a water gauge, the generator veesel of à 
war ship might be riddled with bullets and the holes plugged 
with clay without any serious inconvenience to the power of 
the ship. Such a fact alone offers a splendid inducement to 
bring the gas engine more within the line of controllable 
machines. 

A gas engine may be started, and it will run continuously 
in the same direction, but it is absolutely wanting in all thote 
qualities which we so much admire when we see a pair of 
marine steam engines turning first in one direction, then 
slowly or quickly in the other, stopping, moving, waiting, 
and moving full speed ahead or astern as the bell rings from 
the bridge, in such a manner, and in such strict obedience 
to the movements of the reversing wheel, that they appear 
almost sentient. This is yet undreamed of for the gas engine, 
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Its nearest counterpart would be the movement of the elec- 
tric motor. There is nothing in view, except the driving of 
1 dynamo, and the reconversion by a motor that will put the 
gas engine of to-day in a position to be handled for marine 
work. This brings us to the Heilmann idea. Applied to 
the loxomotive, and with steam power, we may see no sense 
in the Heilmann engine. With gas power and electrical 
conversion, the largest steamship could be manceuvered by a 
child from the bridge. Once started, the gas engine would 
-continue to revolve, and when not called on to do work, would 
yep running on perhaps less heat than is now lost by ra- 

dation from steam engines. Either at sea or in locomotive 
` work, we may look to the Heilmann idea if gas engines 
~ am to be a success, and it is certain that gas power 
- ognld be thus applied at sea on a less total weight 
- of plant and for less fuel consumption than that of 
'- high-class steam engines. Reverting for a moment to the 
- argument of multiple organism, may we not allow ourselves, 
` such time as the gas engine is improved on the lines 
* indicated, to place the engine in the place of the boiler in the 
sequence of organisms, and, placing the dynamo in the posi- 
tion of the steam pipe, we have the place of the steam engine 
- filled by the motor. In such a combination we should not 
perhaps have a prime mover under very close control, but 
"— every control over the actual motor, both 
for f or backward movement, and there is no very 
iam objection to the keeping in continuous rotation of a 
gas engine at periods of alternate starting and stopping. 

The difficulty with the gas engine is not that of starting it 
x. one, bat of starting it, reversing, and stopping at short 
5. intervals, It is easy to start it by means of a small starting 
.. engine, no matter how large may be the main engines. By 
*: electricity alone can the mechanical defects of the gas engine 
x 


a Fa H4 do Be 


:. beremoved. Even with the wasteful jacket, the gas engine 
„ isan economical motor as compared with steam power. A 
dm engine at 20 per cent. efficiency, when combined with 
- eettrical conversion plant, will 
dil bow a combined efficiency 
w of probably 18 per cent. By 
;" this combination gas power 
- may at once be adopted for 
; marne propulsion. Steam 
.. engines of large power are 
more economical than smaller 
- eines. Gas engines do not 
:- Ww so much difference in 
. this respect, and may be 
;; letter kept below danger line 
22 rad war vessel cw large 
ni engines. he power 
would thus consist of savers 
„ mts, and the knock ont of 
u one unit would not cripple 
, Me vessel, but would merely 
„ados its maximum speed. 
With all gas pipes kept 
„ down to the keel level the 
c; danger of a shot reaching 
. them would be very small, 
„ ad their accidental perfora- 
„ Wm could be easily repaired. 
Ide exceedingly obedient 
~ Wue of the steam engine 
i probably caused the ideas 
„s engineers to run in a groove 


of prime mover. It has certain differences from the steam 
engine, and i8 more economical because it, works more directly 
in its heat conversion from fuel to work. One result of this 
is that it does not 83 the same mechanical convenience, 
such as reversal and prompt movements. Is it not our busi- 
ness as engineers to accept the gas engine as it is and make 
the best of it. We have been offered on one hand this new 
prime mover, and on the other the new power transmitter— 
electricity. Obviously, they are to be combined. It is open 
to argument whether the reversibility of the steam engine 
with its accompanying extra mechanism and friction is not 
obtained at as serious a cost as the electrical conversions in 
the suggested combination of gas and electricity. The power 
waste is simply transferred, and the final result is to the 
advantage of gas. 

Even with gas generators below water-line it is by no means 
difficult to devise a complete gas power installation on aship, 
including the apparently difficult storage of a reasonable 
volume of gas to give elasticity to the system. 

It is hoped that nothing in the foregoing will be taken 
as evidence of any opinion in favour of the Heilmann steam 
locomotive. This may be left to “une autre personne." 


THE BRADFORD CORPORATION ELECTRIC 
TRAMWAYS. 


AN illustrated description of the Bolton Road section of the 
Bradford Tramways appeared in our issue of July 29th. We 
are now able to supplement this account with further 
details, not only of the Bolton Road Tramways, but of the 
now nearly completed Great Horton route. 

It may be said of this latter line that the construction was 
commenced at the same time as the Bolton Road line. It starts 
from the centre of the town, and runs practically up grade 


A wd themselves to look upon Moron IN Posrriox.—SuowiNa Lower Harr or FieLD MaGNeT DROPPED ron REMOVING ARMATURE. 


„ Wemibility and easy starting 

5 indispensable er for 

‘prime mover. Without the aid of electricity this idea 

„u quite justifiable, but this newer agent frees us from 
trammels of the idea, and we may conclude that 
store of energy in a steam boiler, which makes the 

dem engine so convenient, is fully balanced by the con- 

.¢ Müeheand economy of electric motors driven from con- 

„ mmy revolving gas engines. 


1 , therefore, it be allowed that the gas engine need not 
„ ‘walled upon to reverse, then half the difficulties of its 
[e -be improvers are gone at one stroke; there remains 
e to secure a better heat efficiency by getting over the 


Aire temperature difficulty. It seems to me that 
anner are offered, in the gas engine, an economical type 


the whole distance of 34 miles to the terminus on the Great 
Horton Road, where the car shed is situated. This building 
is very similar to the Bolton car shed, but capable of holding 
20 cars. 

There are 1,496 yards of single track, and 2 miles 1:132 
yards of double track. The total rise is 612 feet, and the 
maximum grade about 1 in 14 fora distance of over 240 yards. 
The line has also many sharp curves, some of 38 feet radius. 

There is a loop line connected with the Great Horton road, 
which will supply tramway facilities to and from the Bradford 
Cricket and Football Grounds. The cars on this line are all 
to be equipped with roller bearings supplied by the Koller 
Bearings Company, Limited, of London, 
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We have previously stated that the power for operating 
these tramways is being supplied from the Corporation lighting 
station, the generators being arranged so that they may be 
used for either lighting or power work. 

The line work on the Bolton and Great Horton roads is 
exactly similar, centre poles and side poles being used. The 
poles are 31 feet long, and buried 6 feet deep, and set in 
concrete. They are fitted with cast-iron joint rings, bases, 
and tops, and wrought-iron ornamental brackets, 

The guards around the bases of the centre poles, instead 
of being faced with stone in the ordinary way, consist of a 
heavy cast-iron ring, projecting about 5 inches above the 
pavement, and of sufficient diameter to protect the pole from 
passing vehicles. This cast-iron ring is filled with concrete, 
and then faced off neatly with cement. The guard presents 
a very neat appearance. 
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The brush holders are especially strong and rigid. They 
are secured to the upper field casting, and provision is made 
for adjusting them radially, to allow for wear of the com. 
mutator. The dimensions of the bearings are amply large, 
The bearings and oil guards are outside the motor casing, 
thus rendering it impossible for oil to reach the armatare, 


field coils, or commutator. Either grease or oil, or both, 


may be used for lubrication, the bearings having a greas 
cup above, and an oil reservoir with wick feed below. 
he gears and pinions are wide faced and of ample size, 
to stand the heavy strains of tramway service. They are 
enclosed in an oil-tight casing, and the lower teeth are cop. 
tinually submerged in oil. 
The motors are supported on the axle by bearings similar 
to those above described, and at the other end by a lug fron 


the top field casting. This lug is secured by a link toa 


BRADFORD CORPORATION ELECTRIC TRAMWAYS, VIEW ON LINE. 


The car motors are the Westinghouse No. 49, slow 
speed single reduction type. The field or stationary 
portion consists of two steel castings accurately fitted 
together with four inwardly projecting laminated steel poles 
firmly held together and cast into the yoke. This method 
of construction insures a very powerful magnetic field, and 
eliminates the losses due to eddy currents. The two halves 
are hinged together on the side opposite to the axle, and can 
easily be opened for inspection of the interior parts. The 
field coils, armature, commutator, &c., are completely 
enclosed. There is, however, an opening with a spring lid 
that permits of inspection of the brushes, &c. The field 
coils are machine wound and thoroughly insulated. There 
are four field coils, 

The armature is of the drum type. The coils are 
machine wound, and lie in slots around the periphery of the 
laminated core. Ample means are provided for ventilation 
of the core and conductors. 

The commutator is composed of hard drawn copper seg- 
mente, insulated from each other by sheets of mica. Ample 
margin for wear is allowed. 


cross piece, which is supported with spiral springs at each 
side of the truck. One of the illustrations shows the motor 
attached to the car frame, the lower half of the field magnet 
being dropped for removing armature. 

The controller is of standard Westinghouse manufacture, 
and is known as the No. 90 brake controller. It is of the 
series parallel type, and is designed on the same general lines 
as the other controllers used by the Westinghouse Compeny 
in their tramway work. The special feature of this con- 
troller is that it is arranged so as to utilise the motors 8$ 
electric brakes. The motors are reversed, and are thus made 
to act as generators, the current so generated being past 
through graduated resistances. By increasing and decreasing 
the amount of resistance in the circuit, the braking action 
may be regulated at the will of the driver. An excellent 
feature is, that only one handle is used for both power and 
brake, the driver simply pushing the handle in one direction 
for driving the car ed. and in the opposite direction for 
braking. The operation of this method of braking is found 
to be most satisfactory. The car may be brought to a stand- 
still very gradually, and without the slightest jar or discom- 
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- fort to the passengers. On the other hand, in case of 
- emergency, the car may be stopped very quickly. The prin- 
ciple of converting the motors into dynamos, and thus 
making use of their braking action, has been applied before 
- for the purpose of an emergency brake, but several operations 
dare been usually necessary on the part of the driver to 
. awomplish the desired result. By the system used at Brad- 
ford, a thoroughly efficient brake for regular service is 
wcured, and this without additional apparatus, and with an 
t of handles which, so far from increasing the 
‘difficulties of manipulation, rather simplifies the duties of 
the driver. 
Fach car i8 fitted with a standard platform switch at one 
- end, and an automatic Switch cut-out at the other end. Both 
witches are mounted on the platform of the car, and are in 
, -easy reach of the motorman. 
The automatic switch cut-out is fitted with a magnetic 
release, and is set to open when the current passing exceeds 
a certain amount. 
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CORRESPONDENCE. 


American Machinery Abroad. 


(nr American cousins have a habit (and I believe they like 

it) of gg ap ee or two months per annum in this country. 

| trical brethren on the other side of the water 

ae nob entirely oblivious of the charms of London, and wher, 

ss owagionally, they do find time to visit our little island, 

they not only cheer our hearts with their descriptions of the 

progreas of electricity, but their presence is a source of 

delight to all of us who may have the good luck to spend 
some time in their company. 

These pleasant visits are, of course, very short, but an 
American is a hard worker, even on his holidays, therefore 
the time he here can scarcely be taken as a measure 
of the knowledge he acquires. In fact, he acquires a 
great deal. The pity of it is that he cannot find time 
on hig return to impart some of his knowledge to the editors 
of paige ecm pee tras ar as re all ENIM, are ine 
. * great energy and ability, but unfortunately singularly 

devoid of a broad e the conditions of electrical 
. industry in England. For instance, the Electrical Review (New 

York) of August 8rd publishes an interesting account of an 
 hibition by the Westinghouse Company of three 2,500-H.P. 
sam dynamos, which they are supplying to the Metropolitan 
Lectrio Supply Company. Truly a fine order, but they try 
w make it look finer still by describing the Metropolitan 
Company as “the greatest electric lighting and power com- 
pany in London," and by stating that **the said company is 
. about to establish new central stations all over London. 

ad it is generally believed that the Westinghouse Com- 
m supply the power apparatus." 

statements will probably be as interesting to the 
; Metropolitan Company as to your readers generally. Of 
due the Westinghouse Company may very naturally and 
properly feel elated, but if they fally realised how firmly the 
aste for variety is imbedded in the minds of the directors of 
de Metropolitan Company, they would “ believe” that the 
. ‘at order would be more likely to go to Berlin or Tokio 
ttan to come to them. 

The Engineer (American) of A let supplies another 
Ühsrtion of this same absence of knowledge; in a short 
. hilivly article on “ American Machinery Abroad,” it adds 
78 one crow more to the dl agi cock crowing which fol- 
wd the placing of the order for the Central London Rail- 
"iy plant in American hands. The Engineer looks forward 

Dily to the whole of the heavy work of England being 
a the States. Matters will be practically the same 
or the next contract, and the next, and so on indefinitely, 
ad the American will constantly be securing increasing 
evidence of his experience in the construction of heavy work 
e demonstrations of his capacity everywhere, and the 

alish maker will be distinctly * not in it. 

This bold prophecy is made apparently in ignorance of the 
act that English engineers are filled up with orders, and do 
tot know Which way to turn to execute them, whereas 
American engineers are not so full but that they can do some 

our work as well as their own. The idea suggested that 
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England is a child in mechanics is sufficiently controverted 
by our marine engineers, who have led the world in mere 
size as well as other matters, and in face of conditions com- 
pared with which the conditions of electric traction, 
exaggerated for trade purposes by engineer bagmen, are mere 
samples of simplicity. 

On the whole we ought to be thankful to our friends on 
the other side for advertising their burglarious intentions so 
much in advance, and if we are wise we shall proceed to take 
all necessary precautions. 

We are not deficient in engineering skill, but we cannot 
shut our eyes to the fact that we are short of engineering 
capital. As a rule our manufacturing establishments are 
slowly developed out of profit—far too slowly to meet the 
wants of this advancing age. The investing public has 
never been keen on pure engineering investments because 
engineers seldom or never make huge profits, though they 
make steady ones. Your investor likes to be certain of 
5 per cent., but he also likes to gloat over a visionary 50; 
so, while “ Kaffirs” and “Cycles,” and such, drain his 
resources, the solid engineering development of the country 
is left entirely to individuals who may be content to live on 
little, rather than restrict the growth of their businesses. 

Is there no cure for this ? 

There is a cure, a cure made in Germany, viz., the estab- 
lishment of industrial banks; these banks invest their 
balances in improved industrial developments, in which they 
have usually a controlling interest. The investor or depositor 
in these banks knows that his money will be used with the 
greatest skill and intelligence, and only on the most complete 
investigation, whereas the British investor knows nothing at 
the right time, although occasionally at a later stage he 
learns much that surprises him. In matters electrical, the 
British investor has been aided by the skilful advice of the 
Electrical and General Investment Company, which has done 
for us the technical investigation undertaken by the 
German banks; the result has been eminently satisfactory, 
but it bas covered only a very small area, and only a com- 
paratively small number of investors have had the faith 
which comes of knowledge to enable them to profit by the 
advice given, but these few have gained much and lost 
nothing. 

The Industrial Bank would not only assiet in the develop- 
ment of our trade, but it would bring into the pocket of the 
investor a large proportion of those disbursements for 
trimmings which come out of the pocket of the shareholder, 
but where they go to, the Lord only knows. 


John S. Raworth. 


Submarine Telegraphs. 


Being away from home, I am unable to reply in detail to 
your reviewer's not over generous, or over charitable, attack 
on my book, of which I have only some slip proofs by me. 

I venture to think that it is just such reviews as this that 
might well be signed, not for satisfying the curiosity of the 
reviewer (? author, Eps. ELEC., REv.)—that would, in any 
case, be unnecessary in this instance—but rather for the sake 
of justifying in the minds of readers the lofty—not to say 
sneering—style adopted throughout. It is even possible that 
insome instances your reviewer's scathing remarks would not be 
taken as absolute gospel, and that the “appalling miscon- 
a ” would be thought to apply equally well to him- 
gelf.] Such a style of reviewing is not difficult. 

Maybe the writer has not attempted the task of preparing 
a similar compilation; but he has evidently satisfied himself 
that if he did it would be something infinitely superior. 

Your reviewer’s object is rendered pretty clear by the 
personalities introduced. For instance, he thinks fit to lead 
off with “fears” (!) that “the book will not make the 
reputation of the author.” Again, what need to introduce 
the sneer * from a man professing to be a telegraph engineer?“ 
Moreover, where is the necessity for entering into specula- 
tions as to my views of matters astronomical when only a 
column and a quarter is devoted to discussing a large octavo 
volume composed of nearly 750 pages (and containing over 
350 illustrations), entitled “ Submarine Telegraphs: their 
History, Construction and Working,” only the second of 
which sub-titles the reviewer deals with ? 

Space is found for such purely personal observations as I 
have quoted above in the course of his professed review of a 
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book rather than of an individual, yet no space can be found 
for any statement of the contents generally for the benefit 
of possible readers or purchasers. 

. Your reviewer is good enough to say “there are doubtless 
good points in the compilation.” Seeing that he has 
evidently made it his business to discover and point out—in 
a not over pleasant way—what he thinks to be errors, he 
might, perhaps, have done well to search a little more 
diligently in the other direction also, or else leave the 
speculation alone altogether. 

What a grand pedestal your reviewer must stand on to be 
able to criticise another’s “knowledge of the subject” as 
“not perfect”! He may, indeed, be envied if he has 
attained that perfection himself ! 

And now I come to your reviewer'a actual criticisms, I can 
safely say at the outset that, in meeting his ends, your 
reviewer has shown remarkable skill in quoting parts of 
paragraphs which, if taken by themselves read in the way he 
wishes to imply. This applies to his first criticism. If he 
had chosen to quote down to the end of the paragraph in 
question—and had avoided cutting out one sentence entirely 
no such construction could have been put on my under- 
standing of the matter. The next point mentioned would 
be obviously recognised as a clerical error by anyone 
impartially reading the rest of the section. ] am 
not attempting to defend clerical errors, but most 
reviewers—certainly those who are authors as well as critics 
—recognise that they do not deserve the rough treatment 
here given. A similar answer may b3 made to the criticism 
that follows. Then comes the reference to Willoughby 
Smith's gutta-percha, to which the same applies, as is 
rendered fairly clear by the formula being compared with 
that for ordinary G.P. With regard to my remarks on the 
pressure test of a core a8 opposed to submerging a length of 
sheathed cable at the bottom of the sea, I would 
recommend your critic to try some experiments in both 
directions, and then perhaps he will recognise that the 
result is liable to be different. The next objection regard- 
ing the controlling features in the lay of a cable I 
fail to follow, and also that which follows. The next 
criticism refers to what professes to be a quotation, but is 
not. Ifthe entire paragraph is read, a different construc- 
tion is arrived at, and one that I see no reason to withdraw. 
Your reviewer then commences to give page references for 
the first time. In his reference to page 87, your critic 
should have quoted the entire paragraph to which he 
“loosely” refers, before finding fault. The next three 
errora lam much obliged to your reviewer for pointing 
ont, though I should have been glad if his remarks had 
been characterised by a little more generosity and charity. 
They are slips which I venture to think anyone might be 
capable of in the course of a book like the one under 
discussion, and which explain themselves fairly clearly in 
other formule or text, as the case may be. After reading 
the entire sentence to a part of which your reviewer next 
refers, I cannot help thinking his criticism somewhat unnces- 


sary. The point he brings forward—even if it covered the. 
whole story—is somewhat trivial there; besides which it will be 


found more suitably referred to elsewhere. Perhaps, however, 
I should have used the expression “theoretically speaking.” 

Your reviewer ends up by a casual allusion to what he 
calls the “historical and descriptive portion” of the book. 
Possibly because he finds himeelf in shallow water your critic 
contents himself here with asking, * What is the good of it 
all?" This, presumably, is merely put forward as an 
opinion—though not particularly gracefully. Happily there 
are those—perhaps equally intellectual who find it useful 
to know what has gone before and the way things came 
about not to mention those who, whilst unconnected with 
the work professionally, take a sympathetic interest in 
reading of it in a historical light. But if your reviewer 
wishes to imply that the historical part forms the larger 
n of the book, his sense of accuracy has curiously 

eserted him, for Part I. is composed of 210 pages, as 
against 812 for Part II. on * Construction." 

I notice, by the way, that Part III. (181 pages on 
* Working "), though containing the greatest amount of 
novelty, your reviewer leaves entirely alone — possibly for the 
same reason that he holds his tongue with regard to Part I., 
whilst endeavouring only to pick holes in Part II., and sneer 
at ita author. | 


Finally, let me say that the proof sheets had to be read 
through at great disadvantage; and—though I have no 
desire to exculpate myself from errors under any heading— 
considering the dimensions of the book, I think perhaps a 
little more grace and charity might be expected. 

I trust that you will see the justice of giving your readen 
the same chance of reading this that you have given them of 
reading the review in question. 

Charles Bright. 

St. Leonard's. 


Heating Apparatus (in August !) 


As an amature I am constructing an electric heating 
aparatus. 

I have got a quantity of platinoid wire, 28 Birmingban 
wire gague. Could yow or any of your readers inform m 
the exact length of this wire l should require to maintains 
heat of 2,000? in same with a current of 9 amperes at 200 
volte. If vow could furnish me with the above information 
yow would greatly oblige, youra faithfully, 

Harry Fenn, 


P.S.— Perhaps I should mention that I shall apply the 
current to each end of the wire so as to work at a dead 
resistance in the length of wire. 


[We shall be only too happy to leave this to our readen, 
—Ebs Erec Rev | 


Dynamo Fault. 


Will you please answer the following through your 
columns :— | | 

We have a shunt dynamo with notched armature and 
F. M's. of the softest wrought steel, giving an output of 
50 amperes at 100 volts, 400 revolutions per minute. 

Occasionally this machine while working ceases to excite, 
and even when on no load it is not improved by materially 
increasing the speed. The above freak has occurred when a 
much smaller current than the maximum was being taken 
from it. 

Though the machine can be restarted by separate excitation 


the fault seems still to recur at intervals. 
Abnormal. 


[Without an examination of the machine, or some pr- 
ticulars as to details of construction, it is not easy to accout 
for its behaviour, as such bad conduct may be due to severi 
causes. 

Sometimes failure to excite is due to using carbon brushe 
making bad contact on commutator; remedy, meke 
contact, or use copper wire or gauze brushes of good make. 

Probably the armature resistance is too great and also the 
field magnet resistance higher than usual (in order to get tne 
low speed) and these cause failure to excite ; remedy, com 
pound the mechine.—Enps. EuEC. REV. ] 


Waste Gas Temperature with Forced Draught.— be 
American Electrician is responsible for publishing a state- 
ment that with a fan forced draught and no economiser f 
heater, the temperature of the waste gases at the Sturtevant 
Company's own works is only 222). We like the half 
degree better than the 222°. Absolutely no particulars are 
given as to the boilers, but we do not believe this tem- 
perature, for it is far below that of any probable boiler at 
ordinary everyday pressures. With such a final temperature, 
even the 11-lb. evaporation from and st, appears very low, 
while if the low temperature is produced by an enormous 
access of air—perhaps designedly to keep the fan cool—then 
is 11 lbs. rather a high duty. If electrical engineers and 
journals continue to get flue gases below boiler temperature, 
there will have to be an alteration made in the at present 
accepted law of heat, which says that heat cannot pase from 
a cold to a hot body. Apparently it has begun to do £0. 
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BOILER FEEDING BY INJECTORS. water lies low in the water peon; and takes heat, mostly from 
= ter and at a fairly grins n 3 the 
| whole period of 30 minutes. But if injected, the Trot, 
Br JAMES WHITCHER. only delivered, but also heated nearly to steaming point, 
: within the short period, and the extra duty is done, not direct 
Ix with gro open ard impartial minds we start to by the furnace, but by the store of steam. Steam is made 
argue oat the problem of boiler feeding, we find ourselves quicker during the subsequent 25 minntes, but the effect is 
ju almost irresistibly to the conclusion that injectors should a pronounced fluctuation of ure, being a rapid fall 
Afard absolutely the best and most economical of the several followed by a slower rise, and the variations are too sharp to 
methods available; so much so, that we begin to wonder be modified easily by the mode of firing. The excessive 
why it is not the universal method, for its use entails no draught on the store of steam produces almost as serious a 
waste of heat, and its mechanism is of the simplest possible fall of pressure as would result if the cool water from the 
character, and of cheap, compact, and durable construction. pamp were to be sprayed into the steam space, instead of 
- Yet, in practical circles, we find that, apart from the elivered in a sluggish stream below the water level. 
urikingly unanimous confidence that is reposed in it for These fluctuations are not actually so very serious an 
-locomotive purposes, the method is viewed with deepest and objection to the injector, and they would be much less sig- 
- general mistrust. One scarcely ever hears a good word for niticant if stokers would only educate themselves up to an 
-. injectors applied to stationary boilers. Engine drivers and intelligent use of the appliance. The chief trouble is that 
-.uobww, a8 a Class, would have none of them if they could it forms so ready a handle for aspersions on the economy of 
. kelp it; and where a pump and injector are fixed together injectors. Immature reasoning faculties find in the travel- 
to share the work the pump will bs used, though in the last ling back of the steam gauge, when the injector is turned on, 
, tage of rain, while the injector is left to rust in idleness, — triumphant proof of its wastefulness too conclusive to be 
' When a reason is sought for this strong prejudice the answer confuted by any argument to the contrary; and it is useless 
. i that injectors cannot be relied upon, and that they use generally, in the face of this conviction, to argue the impos- 
doo much steam. ö sibility of there being any real waste. 
Jo, it is evident at onoe that the former charge is an However, there are two counts on which indictments may 
woja oe; for if injectors are not to b» depended upon for be urged against injectors with a greater show of reason. 
.. geni purpose they would be equally unreliable for loco- ^ These are that their use depreciate the efficiency and working 
ira, and that is contrary to experience. Besides, plenty capacity of the boiler, and the efficiency and capacity of the 
of instances can be adduced, particularly relating to low feed heating devices, if any. Now, as to the first, we have 
presure boilers, where, in epite of the prejudice of attendants, it on good authority that live steam feed heaters, far from 
tiogle injectors (without a stand-by) have performed their diminishing the efficiency and capacity of boilers, increase 
daty in a thoroughly satisfactory manner for long periods, them by upwards of 10 per cent. This surprising fact was 
and required scarcely any attention or overhauling. It ie, indubitably established some time ago by the experiments of 
: in fact, often the valves that give the greater part of the Kirkaldy and others; but it is not at all clear yet whether it 
trouble that there is. applies equally to all kinds of boilers, and to all conditions 
Ide sæoond charge is of more importance, and it has of working. If it does, it is no more possible to maintain 
. undoubtedly a real foundation in fact, although the why and that injectore, any more than feed heating devices of any 
. Wherefore of it is a veritable puzzle, in view of the absolute kind, have a deleterious effect on the working activity of the 
~ teense of any avenue of escape for the energy that is boiler. Their influence, instead, should be quite the other 
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. parently wasted in very liberal measure. Usually on the um 
. Starting of an injector, the boiler pressure begins falling in ere it not for the startling result of the above-mentioned 
“ a pid decisive manner, that means some anxious momenta investigations, we should not have much hesitation in 
^ the stoker, especially if he has the misfortune to be assuming that a cold feed would induce a more rapid trans- 
" in a district where smoke is under a strict taboo, and mission of heat than a hot feed, and therefore that the work 
" be has to be particularly canny with his dampers. The proper obtained from the boiler is greater in the former case 
 Mowry is comparatively quick, but in the stoker’s mind than in the latter. It tells us, however, that the reverse is 
does not go down to the credit of the injector. He the case; and the reason why is very obscure, no satisfactory 
Sibi rather to the cessation of its baneful influences; explanation being possible with our present knowledge of the 
: ‘aud even when he does realise that this recovery is quicker operation of heat transmission in a boiler. But the practical 
. than it would have been if the water had been pumped, meaning of it all is that feed heating makes for economy, 
" Were is not much comfort for him, for it is the fluctuation not only because of the net amount of heat added, but also 
" of pressure that concerns him most ; and his grievance is because of the mere fact of its elevating the mean tempera- 
. dst he cannot avoid it except by the short and frequent ture of the boiler contents. 
< Jiem of dosing his boiler, which he naturally abhors. As to the second count we are on surer ground. For 
‘Probably this objectionable characteristic in the working instance, it would certainly be a mistake to the feed 
2 of injectors ig largely due to the use of a size too large for water from an injector indiscriminately thro an exhaust 
5 lta average duty. The feed water is supplied at too rapid a feet heater, for little heat could be gained, gome might 
~ fie for the furnaces; and this rate of influx is not visible ag be lost. As most injectors are unreliable if supplied with 
3. in the case of pumping, and is not so easily regulated. water at a greater temperature than 100° F., we cannot gain 
t^ intangible mode of operation of injectors is necessarily much by drawing the supply through such & heater before- 
a considerable obstacle in the way of confidence in their use, hand, and there is always the risk and inconvenience of its 
È à apr and effective indicator fitted to them, showing becoming overheated. Likewise with economisers; unless 
" nte of flow into the boiler, would be of much service, there is a substantial differenoe between the temperature 
- An injector 80 fitted, and constructed so that the rate of feed of the feed delivered from the injector and the economiser 
s wild be regulated. over a long range, would be the equal of a temperature, the feed-heating device becomes of negative 
ie Pimp in point of convenience of working. But for lack of value. | 
dr features the stoker has certainly a true bill against the We can now perceive that in this bye-path lurks the one 
„ 4t, and good reason for his preference for a ump. The real and economical objection against the injector. For 
js Slxes him & Sensitive means of controlling t e pressure, evidently the price of its use may be the sacrifice of feed 
„ jy to mere manipulation of the furnace, whereas the beating by the waste heat, and it is of serious magnitude. 
e Aa Practically deprives him of it—not, of course, that it Suppose, for instance, that the working pressure is 140 lbs., 
a dend idle to regulate the feed with some forms of that we feed the boiler by a pump of 50 per cent. efficiency 
5 m but the requisite judgment and familiarity in through an exhaust heater, raising the temperature of the 
i Nabe apparatus is not 80 easily acquired. | feed from 100? F. to 200? F. One pound of steam will 
j e 18 good reason for the belicf that injectors are big pump 100 lbs. of water, and the heat thrown away in the 
e deine TR For under many conditions they must be pump exhaust is 1,120 British thermal units, whereas the heat 
a deal we the feed nearly at boiling temperature, and suffi- abstracted from the heater is 10,000 units. An injector 
P » is consumed to effect this. Thus supposing a would save the former quantity and reject the latter, which 
A i of on water for half an hour’s consumption is put indicates a very large balance in favour of the combined 


in the first five minutes. If pumped, thecool pump and heater. 
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From the practical point of view, therefore, we see that it 
is bad policy to use an injector where feed heating is possible, 
and that it is also bad policy to use a pump, unless in con- 
junction with & feed heater. Thus there is a very clearly 
defined line of demarcation between their two respective 
“ spheres of influence” and utility. 

: At first sight, it does not appear as though the mere question 
of mechanical efficiency could have any decisive influence on 
the application of injectors to boiler feeding. It seems 
quite beside the point, seeing that thermal efficiency is the 
real desideratum, the which, in this case, is unity. Theo- 
retically, boiler feeding does not imply any expenditure of 
work; it is simply the exchange of a volume of steam for an 
equal volume of water; and, since with suitable tempera- 
ture conditions the steam may be condensed by, and form 

art of the volume of water, there need be no loss of heat 
in the exchange. We assume, of course, that the levels of 
water in the boiler and feed tank are the same. There is 
no work lost, except in the friction of motion; and this 
appears again as utilisable heat ; hence no heat disappears on 
conversion into work. 

Where the mechanical efficiency of the injector becomes a 
significant factor is, that it may be ro bad that there is 
necessarily a large difference between the feed water as sup- 

lied to it and as delivered from it. This temperature 

ifference constitutes a very accurate and, indeed, absolute 
measure of the injector efficiency. It shows definitely how 
many unit volumes of steam have been absorbed to deliver 
each unit volume of water. If the difference is large, the 
function of feed heaters is, as we have seen, very seriously 
interfered with, and so a very momentous, though indirect, 
disadvantage is introduced. 

An injector which could take water at, say, 60° F., and 
deliver at 80° F., through a heater in the boiler, or take water 
from the heater at, say, 200° F. and deliver direct to boiler, 
and do so over a full range of varying loads, could encroach 
very successfully on the province of the pump. The second 
condition is apparently impossible unless the water supply 
is under pressure, and the former is probably impracticable 
over a range of loads, and anything in excess of this would, 
under average conditions, make the combined efficienoy of 
injector and heater decidedly less than the combined efficiency 
of pump and heater. i | 
Hutton, in his valuable treatise on “Steam Boilers,” states 
that the average performance of injectors is to deliver from 
10 Ibs. to 18 lbs. water per lb. of steam. Now, at 140 lbs. 
working pressure, about 200 lbs. water should, in theory, 
be exchanged for 1 lb. of steam. Hence the mechanical 
efficiency of injectors ranges below 10 per cent. With the 
highest theoretical efficiency of exchange, $.e., 100 per cent., 
the temperature rise of the water injected would be some- 
where about 5? F. But Hutton gives a table for the average 
rise of temperature in practice, which states that with a 
working pressure of 40 lbs. per square inch, the rise is from 
100° F. to 145? F.; at a pressure of 100 lbs. it is from 
120? F. to 175? F.; and at 200 Ibs. pressure it is from 
145? F. to 255? F. It may be possible to obtain better 
performances than these; but as they stand it is evident 
that exhaust feed heating in conjunction with such injectors 
would be scarcely wise. 
` Apart from this question of feed heating, the injector 
merits preference above all other appliances for boiler 
feeding. It is so neat, compact, and easily applied, and, at 
the same time, cheap and effective, that it ought to be in 
better and more general favour than it is. It would reap 
better opinions if attention were given to the following points 
in installing it: Firstly, as a precautionary measure, two 
injectors of equal size should be used in each instance, and 
their combined capacity should be about equal to the maxi- 
mum rate of feed required, and ought not to greatly exoeed 
same. Secondly, the two injectors should be mounted quite 
independently of each other, and so that either can be easily 
dismantled and overhauled during working hours. 

Indeed, these are advisable modes of procedure in the case 
of any boiler feeding or like appliances. Apparatus that 
can only be overhauled after hours is bound to receive the 
scantiest possible attention, and of a sort that is too hurried 
to be intelligent. Thorough duplication, if not carried to 
excess, is the truest economy in the long run, saving much 
in the way of emergency repairs and renewals, and securing 
the best working conditions; and where feasible, it is only 


ust to the attendants to provide it. For steam raising se 
i especially exacting in the overtime duty it d. 
them, and some thought ought to be given to the lightening 


of those duties in the designing of same. V 
B 

THE ELECTROLYTIC DEPOSITION or GO!) ;: 
* 


Tux following is an abstract of a paper by E. Wohlwill in ^ 
the Zeitschrift für Electrochemie, IV. (16), (17), and (18 
879—385, 402—409, 421—428. A very lengthy artise ^. 
giving the resulta of experiments made at the Nord-deutale . 
Affinerie, Hamburg, Pettenkofer showed 50 years ago tht `. 
gold purified by the usual sulphuric acid parting pr 
always contained small amounts of platinum and silver, Ile 
utility of nitre as a purifying agent he proved to be due to 
its oxidising action upon the platinum, and he was able ts. 
show the presence of platinum in the nitre slag from sud ^ 
fusions. The practical resulta of these discoveries was th 
aqua-regia parting process for gold and platinum. bs 

The Hamburg Nord-deutsche Affinerie chemists com- 
menced to investigate the subject of the electrolytic er 
tion of gold from platinum and silver 20 years ago, ant ^" 
at the Paris Exhibition of 1881 a ber of electrolytic gd 


. . 1,000 
testing 1.000 fine, was shown. 


po 


x 


The method of electrolytic parting has been impumi-" 
since that date, and is now patented in Germany, Engl, ^: 
the Transvaal, and the Australian colonies. Good chlo ~~ 


solution was the only possible form of electrolyte; te >‘ 
cyanide was not practicable, since both silver and coppe- ^* 
impurities of raw gold—form soluble cyanide salts; and tie 
electrolytic gold produced by the Siemens and Halske pros 
always contains the silver and copper present in the d 
trolyte. E. Wohlwill found, however, that neither a eum 
solution of aurio chloride, nor a solution of the h € 
auric chloride galt, would serve his pu „since the chlo- -: 
rine liberated at the anode did not attack the raw gold, be^: * 
either escaped as gas or reacted with the water, and liberste~? 


gold zw theory that solution only occurs when the a- 


uantity to permit the formation of compler 
of the hydrogen aurio chloride t 


of this type are electrolysed a complex anion separates st h 1. 
Jh the case of the anion, Au Cl,, the deposit d x: i 


of the electrolytic p a; Hamburg, the oondition.. 
favourable to the sgo 


employed, the more frequent must these additions be... 
Increase of temperature of the electrolyte has the mm. 
effect, and if chlorine has commenced to escape as a gè... 
at the anodes, it oan be stopped by heating the electrolyte. -` 
If sufficient hydrochloric acid were present, E. Woblwil: ` 
found that a current density of 800 amperes per sque. 
metre (278 amperes per equare foot) might be safely nsed 7 
and under these conditions a plate of gold 4 mm. thick an " 
4 kilos in weight could be wholly dissolved by a current o. 
908 amperes in five hours. 5 
In actual work a current density of one-third the abo" ; * 
and an E. M. F. of only 1 volt is used. The time regara `; 
for the solutions of such a plate of gold is thus reduced to I: n 
ours. E 
The gold is obtained at the cathode in coarse crytallix `: 
particles, which do not fall away from the surface, but which ~ 
can be easily detached by mechanical means. The electrolyte `:: 
should contain 80 grammes of gold per litre. The electrode 
“a 


ve, 48. Be. 1,063, Avecne 26, 1206.] 


THE ELEOTBICAL REVIEW. 


805 


an be placed close together, as there is no“ ” of 
be ud the volume of electrolyte req per 
ell is therefore not great. The depositing vats of the Frank- 
uter Gold u. Silber Scheide Anstalt, in Hamburg, suffice 
o yield 75 kilos fine gold per 24 hours, yet they only oover 
| ground of 6 e agis miles, | 

All the ents of the anode, with the exception of 
be silver, into solution, but owing to the lower E M.F. 
«quired to liberate the gold, only this metal is deposited. 
T'he electrolyte is used for some months before the separation 
{ the platinum and eum is effected by means of 
monium chloride. The ailver is found as anode slime on 
hs bottom of the cell. The average fineness of the electro- 
rtio gold is over 999°8, 

E. Woblwil next considers the advantage of the 
jectrolytio method of separation, as compared with that by 
meat of ferrous chloride from the aqua-regia solution. 

Under certain conditions named in the peen specifica- 
jon, this electrolytio method of parting the noble metals 
an be usd for many of the alloys used in exchange, or in 
he 


arta, 

The di of god e at the vy En per Ape 
tour varied greatly in experimenta, but it was alwa 
in excess of the theoretical amount calculated from the 
slectro-chemical equivalent for trivalent gold. E. Wohlwill 
wu led to suspect the of monovalent gold ions 
in the electrolyte, by noticing that the gold found with the 
ine chloride slime beneath the anodes had not the appear- 
ance d N particles, but a to be 
the mmt of secondary chemical reactions. He assumed, 
urefore, that both aurous and auric chloride are formed at 
de anode, and that the former then decomposes to form 


ric chloride, aooording to the following equation, 
d= An Cl, + Au,. A similar reaction is held to 


ur in refining. The presence of these monovalent 
od ions in the electrolyte leads to the transfer of a certain 
proportion of them to the cathode by the action of the cur- 
xut and to the variation in the amounts of gold deposited 
per impere-hour. This theory also explains the facts 
‘dating to the loss of weight by the anode, which is greater 
'Cragiven amount or current than would be the case if 
=i trivalent gold salt, Au Cl, H, were formed. E. 
Woùlwill gives some tables of resulta showing the connec- 
tion between the loss of weight at the anodes and the cur- 
aut density and temperature of the depositing cell. A 
‘igh current density was found to promote the formation of 
nimlent gold ions, but the experiments require to be con- 
lated under exactly similar conditions as regards tempera- 
an and acidity of the electrolyte, in order to observe 

the effecta of varying current densities. The 
"ctia advantage of high current e is the diminu- 
ono the gold found in the silver chloride slime, since the 
api of the monovalent gold ions is reduced toa minimum, 

secondary reaction noted above cannot occur. 

The experiments described above were undertaken under 
«editions which permitted free circulation of the electrolyte 
tom anode to cathode. Under other conditions the resulta 
dained would be different. 

X Wohlwill finally carried out some experiments in order 

: oxe whether continued diminution of the current density 
"^H lead to the production of a greater number of mono- 
"it ions of gold at the anode. | 
The solvent action of the electrolyte upon the gold anode 
tthe temperature used (65°—70° C.), even when no cur- 
neat m paming, had to be allowed for in these experiments. 

4 fal temperature in such a solution can also cause 

Wwe of weight of the anode, due to the gold set free by 
te rection ? An Ol = Au Ol, + Ans. 

| for all these disturbing influences, it was found 

die to obtain direct proof that a diminishing current 

mut) causes increase in the ratio of monovalent to tri- 

"ent ions of gold. In other words, the electro-chemical 
amen of gold increased as the current density diminished. 

li current density of 186 amperes per square foot, or 
wer it is at a minimum, and nearly equal to that calcu- 
Wel for Anii, with a current density of 0-09 ampere 

D, te foot it is at a maximum, and but little below 

Alcalated for Aul. 
Mu pecaliarity of a metal forming simultaneously by the 
male, ions of different valencies may possibly find examples 

W the ote of other metals, 


POWER TRANSMISSION BY BELTS AND 
PULLEYS. 


© 


Soon enormous amounts of power have been wasted in the by 
belts and shafts and gearing generally, that the question of a little 
more or less has not attracted the attention it should have done, 
Probably, in the future, when electrical driving becomes more 
common and the power to drive a machine can be so easily found, it 
will become apparent that the direct driven machines use so much 
lees power than belt driven machines, that attention is likely to be 
directed to belts, with a view to reducing their frictions and other 
wastes. Mr. O. L. Redfield some time ago drew attention tothe subject 
in the Engineering Magazine. He is of opinion that belts have been 
neglected in the rush after electrical transmission, this neglect of old 
methods being & usual custom, and often leading to undue condem- 
nation. In designing a belt system there are many items to consider 
in arriving at a suitable compromise. There is the shaft diameter and 
speed, the diameter and face of the pulleys and the belt size, and 
these are capable of a large number of combinations. 

The first loss in a belt is that due to bending it round the pulleys 
and unbending the same. Though small the loss occurs at four points 
in each belt. To transmit a given power there must be so many cubic 
inches of belt pass any given point in a given time. To do this we 
may either run a large belt slowly or a small belt quickly. The 
product of area and velocity must be constant. 

As the bending force varies as the breadth and as the square of 
the thickness and as the amount of bend, a 2-inch belt offers 
simply twice the resistance of a 1-inch belt; a belt -inch thick offers 
four times the resistance of one only an eighth thick. Hence a 1-inch 
belt of a quarter thickness has double the resistance of a belt 3 
inches by one-eighth. Yet they are equal in area. Hence belts 
should preferably be wide and thin, and as resistance increases with 
the amount of bend the larger pulleys offer the least resistance, and as 
they also give the higher belt speed and allow of smaller belts we see 
that thin belts on large pulleys are the best for economy in every way. 
Thin belts also have better grip and slip less, and, therefore, do not 
require to be so tight as thick belts. The working stress being 
merely the difference of the tight and slack side tensions, the pull on 
the bearings is less. Every additional pound of pull on the slack 
side implies a total extra pull of four pounds on the two shafts. 
Hence also there is an advantage in wooden and in leather covered 
pulleys. In respect of shafts their resistance varies as their speed 
and diameter, and their power varies as their speed and as the 
cube of their diameters. Thus a 2-inch shaft is eight times as 
powerful as a 1-inch shaft, and a shaft at 200 revolutions transmits 
double the power of a shaft at 100 revolutions. Now loss by friction 
varies as the load or journal pressure multiplied by the speed. 

Considered alone the friction speed is a direct function of the 
diameter: the weight varies as the square of the diameter so that the 
friction loss varies as the cube of the diameter. A shaft alone, 
therefore, has an equal frictional loss whatever ite diameter. Ifa 
shaft carries other load than itself, every reduction of diameter with 
consequent increase of speed increases the friction. Larger and 
slower shafting is thus economical when a shaft has extraneous 
loading. But with high speed of belts the pull of a belt diminishes, 
and so far a high speed shaft will have a less load on it than if it ran 
more slowly. This points to economy with small bigh speed shafts. 
But the gain becomes small as speeds become high especially, because 
the friction surface moves a greater distance under the load. More- 
over, larger narrow pulleys are heavier than smaller wider ones and 
add to the load. Centrifugal tension demands greater tightness 
and the maximum velocity is limited to somewhere from 4,000 to 
7,000 feet per minute. The lower limit, we think, is more likely to 
be the more economical. The author has prepared several useful 
tables to facilitate the investigations he suggests should be made 
into a design. No. 1 isa table of shaft diameters for various powers 
at speeds from 100 to 400 revolutions. This enables one to compare 
the requisite shaft equivalents. No. 2 gives the speed of belts on 
pulleys from 8 to 54 inches diameter at from 100 to 400 revolutions, 
and the pull on the belt for one horse-power. Table 3 gives the 
surface speed of shafts of various diameters at various speeds, and 
Table 4 is one of approximate pulley weights. A system of shafting 
is assumed for illustration, driving four machines by countershafts 
placed two on opposite sides of the main shaft. 'The calculations are 
made on the basis of journal friction alone, though some of the 
o made from the original plan, as the use of larger pulleys, 
bring in other economies. The example shown is quite an ordinary 
arrangement. Calling the coefficient of friction = X = ‘075 and 
taking out all the pulls and loads, he finds the friction of a 20 
horse-power transmission to be 3:602 horse-power. Inspecting 
the diagram shows that the pulleys driving the countershafts 
are not close together. By reversing each opposite pair of 
countershafts, end for end, their driving pulleys come close 
together, and their belt pulls on the main shaft now partly 
balance one another. Again, by doubling the speed of the main 
shaft and halving the pulley diameter the load on the main bearings 
is reduced at the expense, however, of the friction velocity and the 
result is a loss. Such a change is unprofitable. It does not pay to 
reduce the 33-inch shaft to 24-inch with reduced belt pulleys. Speed 
the shaft up and keep the same pulleys and they can be made 
narrower, and smaller belts may be used having only one-half the 
ps This reduces the load on all the shafts and only increases the 

iction on the main shaft. Starting with an original resistance of 
1,584,615, the reversal of the countershafts reduced this to 1,191,575. 
The next change reduced it to 819,354. If, however, the main shaft 
had been kept down to 100, and the belt speed had been got up by 
enlarged pulleys the countershaft losses would remain as in the last 
qase, but the main line friction speed would be reduced by more than 
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the load would be increased and the total resistance becomes now 
720,543. The next trial is to increase the pulley diameters again all 
round and put the main shaft again up to 200 revolutions. The 
result all round is a saving and the total resistance becomes 
558,162. But he now observes that the pull of opposite counter- 
shafts is uneven upon the main shaft, and he reduces the pulleys 
on one of them so as to get a balance. This reduces load and 
friction, for it transfers pull from a large to a small bearing 
at a lower speed. Having obtained the balance on the main 
shaft he then again increases pulley diameters in proportion, and 
gets up the belt speeds again, and obtains a final resietance cf only 
463,120, or less than a third of what he began with. The general 
deduction seems to be to balance pulls on a main shaft driving to 
two sides. To keep such opposite pulls upon closely contiguous 
pulleys. To keep shaft speeds low and pulley diameter high. It is, 
of course, the difficulty in practice, to get pulleys as large as one 
would like. There is not room for them. Designers also look to 
first cost of pulleys and are exceedingly apt to forget belts, yet where 
belts are long and good their cost may go a long way towards 
increased pulley cost. Belts can be narrowed as much as pulley 
diameters are increased, while the pulleys themselves may be 
narrower, and they will be easier for the belts and have better grip. 
Designers are apt rather to place pulleys close up to bearings, when 
they could do better if they placed them close up to an opposite 
pulling belt, and so saved bearing friction. It is not always that one 
finds the opportunity of using balancing pulla, and probably in the 
majority of cases the only savings are to be made with one-sided 
pulls. Experience with belt transmission at slow speeds compels 
one to seek after large pulleys and high speeds of belts, while avoid- 
ing unnecessary journal speed. It is obviously better to use frequent 
bearings than to enlarge a shaft to withstand a heavy side pull. 
Light shafts at high velocity have been fashionable, even to unneces- 
sary reduction of pulleys. This should not be. 

Electrical engineers are liable chiefly to consider shafting when 
reducing speeds from motors, and we think, for first reduction, they 
would often find it advantageous to use a rope or cord transmission. 
True, the bending of a rope is more difficult than to bend a flat belt 
of equal strength but this applies more chie fly to square ropes. The 
moment of inertia of & round rope is much less and its bending 
resistance is smaller than that of a rectangular belt of equal thickness. 
It is easier, however, to buy rim pulleys than flat pulleys. 'The near 
future should, however, find a place for light narrow belt pulleys with 
light arms suitable for electrical first reductions. 


BUSINESS NOTICES, &ce. 


Electrica] Wares Exported. 


WEEE ENDmG Ava. 238D, 1897. | WEEK ENDING AUG. 23RD, 1898 


E . E b 
Adelaide aie + 47 0 Albany 16 0 
Amsterdam .. 70 0 | Amsterdam 115 0 
Antwerp .. es .. 150 0| Bangkck 20 0 
Auckland eis .. 285 0 Boca... m .. 37 0 
Bangkok. Teleg. mat.. 288 0 Buenos Ayres ... .. 193 0 
Boulogne v . . 160 O | Oalcutta... T .. 121 0 
Buenos Ayres ... 10 0 Cape To ] nm. . 144 0 
ji Teleg. mat. 10 0 | Chinde.. i .. 941 0 
Calcutta ess 664 0 | Christiansande ... .. 16 0 
Ospe Town  .. 352 0 | Copenhagen .. 65 0 
Colombo. ., ET 6 O | Darban ... es .. 58 0 
Copenhagen  ... 6 0 | East London ... .. 85 0 
Durban n 187 0 | Fremantle ses . 36 0 
i Teleg. mat M7 O0 | Gibraltar és .. 600 0 
East London 23 0 | Hamburg * 380 0 
Flushing . 70 O| Launceston... 0 
Hamburg 248 0 Malta. Teleg. cable 120,000 0 
Malaga ... MT .. 75 0 Melbourne 925 .. 688 0 
Melbourne Vs .. 35 O0 | Oatend ... Vn *. 176 O0 
Montreal ei .. D0O 0 | Perth. Teleg.cable ... 664 0 
Novoroseisk  ... .. 600 0 Port Elizabeth ... ..1,517 0 
Port Elisabeth ... .. 420 0| Rangoon i . 36 0 
Shanghai. Teleg. mat. 34 0 | Stockholm. Teleg. wire 125 0 
Singapore. Teleg.mat. 12 0 
Sydney... 500 0 
Total £4,808 0 Total £125,940 0 


Foreign Goods Transhipped. 
£ 8 s 


8. 
Calcutta „% 420 0| Melbourne 89 0 


Adjudication Order.—According to the London Gazette, 
an order was made at the Wandsworth Oourt in re Fredk. J ones, 


electrical engineer, (F. Jones & Oo.), 147, Bt. John’s Hill, New 
Wandsworth, on August 19th. 


A Hint.—There is still one of the three shops recently 
built in San Streat, Canterbury, to be let. It stands in one of the 
best parts of Canterbury, being opposite the ancient Christchurch 
Gate of Canterbury Cathedral, and in a good business neighbourhood. 
An enterprising firm of electrical engineers would do well if they 
established a branch in the ecclesiastical metropolis. The premises 
aze well adapted for the business, and the municipal installation 
of electric lighting will cause a great demand for fittings, &c., which 
the tradesmen of Canterbury cannot possibly adequately meet. 


Annual Outing.—The annual outing of the employ: 
of the “Robertson” lamp factory took place on Saturday. Th: 
party, numbering considerably over 200, proceeded to Hasting: 
where a very pleasant day was spent. 


Canada and Trade Catalogaes.—It is announced ir 
the Times that the following memorandum has been issued by th: 
Minister of Customs to the Collectors of Customs in Canads, wit: 
reference to the admission through the post free of duty of British, 
colonial, and foreign catalogues and price lists:—" You are instruct: 
that boná fide trade catalogues and price lists of goods for wholes: 
in any country beyond the limits of Canada, not exceeding three t. 
one address, may be admitted through the mails free of Custom: 
duty: Provided, however, that such catalogues and price lists sha; 
not be held to include almanacs or advertising periodicals, or printed 
matter designed to advertise the sale of goods by any person in 
Canada." 


Change of Address.—Mesars. Nastorg, Burt & Co., elec. 
tric light fittings’ makers, are about to remove from 183 to 123 
Oxford Street, W. 


Exhibition.—Mr. C. O. Bastian, of Westminster, hs 
been exhibiting his shilling-in-the-slot meter at the Royal Cornwa! 
Polytechnic S<ciety. 


Fined.— Wm. Gurney, stated to be in the employ of ar 
electric motor car company, was fined 40e. on 18th inst. for drivin: 
a motor car at Brighton at an excessive rate cf speed. The evidenc: 
put the rate at 14 or 16 and 17 or 18 miles an hour. 


Liquidation Notices.—At meetings of the Crysta 
Electric Company, Limited, held on July 8th and 29th insta, 3 
Bt. Stephen's Chambers, Telegraph Street, resolutions were pase 
approving of an agreement with Messrs. F. W. French and Mum 
Griffith for the sale of the assets and undertaking of the company 
After the completion of the sale the company will wind up volontuily 
Mr. H. Lovegrove, of Dalmeny, Sutton, Surrey, beiog appoint« 
liquidator for the purpose. 

On September 6th, at 11.30 am. and 12 noon, respectively, ti: 
first meetings of creditors and contributories of the Londa: 
Provincial Electrical Company, 110, Cannon Street, E C., will v. 
held at 33, Carey Street, W.C. 


Lists.— The Safety Concentric Wiring Company, of 3: 
Victoria Street, S. W., send us an advance copy of a pamphie 


in which they describe their system of electric wiring, and giv 
illustrations showing the parts, as well as photos of public building: 
mills, shops, theatres, &c., where it is installed. The company 
works are at 5 & 6, Bovay Street, Holloway. 

An illustrated list of the “James” arc lamps has been issued b 
Messrs. H. V. James & Mills, of the Pendleton Electrical Work: 
Croft Street, Fendleton, Manchester. The list illustrates an 
particularises open and enclosed types of arc lamps for alternatin 
and continuous sa 5 Prices = eR € 

The Chattanooga inery Compeny, , har 
issued a small but very neat and well illustrated pamphlet describin 
their insulator pin, bracket, and cross-arm machinery. An illostratio 
shows a few of the typical ways of using oross- arms, side bracket 
and insulator pins, and among the machines described are th 
standard pin machine, the pin and bracket threading machine, duple 
horizontal boring machine, multi-spindle cross-arm borer, and sl: 
feeding cross-arm rounding planer. 

A gorgeously printed catalogue with highly-coloured covers bi 
been ought out by the Improved Electric Glow Lamp Company, 
Queen Victoria Street. The re ports prepared by experts are printe 
the various types of lamps and fittings described and illustrated, an 
views are shown of the company’s stores, showrooms and offices. _ 


New Engineering Department.—Mesers. Edwards an 
Barnes have opened a general engineering department at Broa 
Sanctuary Chambers, Westminster, B. W., and taken up as specialitie 
the well-known “ Berryman” feed-water heaters, circulating heater 
water softeners, filters, and all forms of condensing apparatus. M. 
Howard T. Wright, who was long associated with the developmen 
of the Berryman” heater, &c., in connection with the late Paten 
Heater Condenser Company, Westminster, has been appointe 
manager of this department. 


The Glasgow Water-Tube Boiler.—This new water 
tube boiler consists of an upper.steam drum and two lower wate 
drums joined by four sets of small water tubes, so bent at each en 
as to enter their respective drums in a radial direction as in othe 
water-tube boilers of the small tube variety. The two water drum 
are vertically behind the middle of the length of the steam drum an: 
transverse to it, so that the front set of water-tubes is considerab!: 
inclined, the two back sets being nearly vertical. Firebrick parti 
tions compel a zigzag course, and, as though the of the gase 
through the first nest of tubes were not sufficient to quench all desin 
for farther combustion, some secondary air is admitted by means « 
a thin chamber in the first firebrick partition. With a chimney tem 
perature of 630°, we observe that the boiler efficiency is given as 8 
per cent., with a coal consumption of 31:5 lbs. per square foot pe 
hour, and a gth inch water gauge. Apparently the grate surface wa: 
71 equare feet, and it is stated that with those conditions and som 
secondary air, combustion was smokeless, but we see only one resso: 
why this should be so, namely, the front half of the fire is covered 
with & firebrick arch, while against the probability of this bein: 
regularly attained, is the fact that the gases rise direct from the back 
half of the fire amongst the tubes. We do not think a long flaming 
bituminous coal would be burned smokelessly in this boiler, 
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New form of Pest Office Wheatstone Bridge.— The 
rllknown form of bridge commonly known as the Post Office 
aitern bas been used B agences in its present form for the lsst 25 
ears The fact that the pattern has retained its place for so long is 
proof that it is a form of instrument which is extremely useful for 
wide range of work, and also satisfactory in its berry a A few 
lcided improvements have been made in certain details from time 
o time, but it may fairly be admitted that with all the advantages 
{the old arrangement there are points in which it might be still 
urther improved; the defects are not numerous, but they are 
listinotly vantageous. Messrs. Nalder have recently brought 
at a new form in which the advantages are all retained and the 
Lia found in practical use are removed. The plugs in the old 
orm are very much crowded, and the blocks rather small. In the 


zaw farm the plugs are spaced wider apart, so that they are quite 


easy to manipulate; the sizə of the blocks is also increased, thus 
imini block resistance error. These advantages are not 


obtained at the expense of size or weight. The new form of box is 


i little broader and longer than the old, but the depth ie, by the use 
ods new and improved form of coil, reduced, the cubical contents 
sod the weight remaining 8 constant. The old pattern is 
troublesome to read without considerable practice, the figure against 
each hole unplugged has to be looked at, and as the blocks are much 
crowded, it is not easy to see the figures, especially in a bad light, 
and when the paint filling of the figures has become dull. In the 


- the new form the unite, tens, hundreds, and thousands are arranged 


in four separate bars as in fig. 1. The figures are more easy to see, 
but are hardly required after a very little practice, as each decimal 


imm its own bar, the reading is obvious to the eye in the dullest 


| Mit without looking at the figures. The old form was troublesome 


bedan, Inthe new one the bars are joined underneath so as to 
ur clear way through between each two. For convenience the 
tdemeath junctions are marked on the upper side by white lines. 


‘ Another advantage is an extra pair of ratios, 1, 10, 100, 1,000, instead 


100, and 1,000, thus increasing the range 10 fold each way. 
keys and remain as before, allowing the bridge to be 
M1 potentiometer, double shunt, &c. as previously. It must 

» however, that the new pattern is not provided with a 
adjunct, and which 


switch, which is a most necessary 
Meam Halder would be well advised to add. Fig. 2 shows the new 


Jan R 
Oficial Notices ents, Bermondsey. 


bridge in general view. 
Sale by Auetion.—Messrs. Fuller, Horsey, Sons and 
p phar die auction on Thursday, September Ist, a large 


h ectrical engineer's tools at the Tower Bridge Electrical 
s 


For particulars see our 
” this week. 
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The Pollak Accumulator.—Mr. W. C. Horne, of 5, 
Torrens Street, City Road, E.C., bas been appointed sole agent in 
England for the Pollak accumulator, which is manufactured by Accu- 
mulatoren Werke System Pollak, of Frankfort-on-Main. He has a 
250-ampere-hour battery at work at his showroom for inspection. 
We have received a very nicely arranged and well illustrated 
list in which the Pollak cells are described in considerable detail. 
There are a number of good photographic views of Pollak battery 
plants which bave been erected in various Continental towns. One 
section of the book is devoted to the use of these batteries in traction 
work, views being shown of the Frankfort cars. Further illustra- 
tions and details describe the Frankfort manufactory. 


The Smoke Nuisance,—On Friday last at Marlborough 
Street, the summons taken out against the Metropolitan Electric 
Supply Company, Limited, for causing a nuisance by allowing black 
smoke to be emitted from their chimney in Black Horse Yard, 
Rathbone Place ; for using furnaces so constructed as not to consume 
their own smoke; and for using the furnaces negligently so that the 
smoke was not consumed, was further heard. The defence set up 
was that, owing to the Welsh coal strike, the company could not help 
what had occurred. The case was adjourned so that the magistrate 
should consider the point raised and give his decision upon it. Mr. 
Hannay, in giving his decision, said it was argued for the defendants 
that, as by the provisional order of 1889 they were obliged to supply 
persons requiring it with the electric light, they could not be prose- 
cuted for merely doing that which they were authorised and obliged 
to do under penalties. It would be strange, indeed, however, if 
Parliament had authorised private companies for their own advan- 
tage to poison the air of the metropolis, and, as was pointed out, 
section 83 of the order of 1889 expressly stated: Nothing in 
this order shall exonerate the undertakers from any indictment, 
action, or other proceeding for nuisance in the event of any nuisance 
being caused by them.” He had no hesitation in saying that it was 
monstrous to urge, as had been urged in effect before him and other 
magistrates, that the metropolis of this country must continue 
smothered in smoke until the Welsh miners and their employers had 
settled their differences. His past experiences convinced him that 
the smoke nuisance could be kept within reasonable bounds if the 
authorities only did their duty. It might cost the manufacturers 
something more to have their farnaces properly constructed and well 
atteaded to, but that was as nothing compared with the injury and 
damage caused to the general public by tbe reckless fouling of air 
which had been going cn unchecked. Under the circumstances he 
should impose the full penalty of £10. Mr. Hannay declined to state 
a case, remarking that no legal point had been raised. The Vestry 
were allowed five guineas as costs. 


Water-Power Utilisation in Sweden,—A proposal is 
under consideration to put down plant to utilise the power of the 
Dal Elf waterfalls, near Karleby Eit, in the generation of electrical 
energy, and to transmit the same to Stockholm, a distance of about 
160 kilometres. 


Williamson & Joseph, Limited.—This firm, whose 
factory was recently purchased by the L.C.C. under compulsory 
powers, annour ces that it has acquired the Northampton Works, 
Northampton Grove, Canonbury, and has equipped them with the 
most modern machinery and plant for the manufactare of electrical 
work. On and after September 25th, the warehouse and offica 
portion of the business will be conducted from these new works. 
The stock will be sold at a sacrifice to save the expense of removal. 


W. T. Glover & Co., Limited.—This well-known firm 
has issued an excellent catalogue of its manufactures. By means of 
a convenient thumb index, it is easy to get at whatever section is 
required. As might be expected, the book consists for the most part 
of table matter, such tables showing, among other things, the 
following :—Dimensions, capacity, resistance, and weight of con- 
ductors; particulars and prices of vulcanised wires and cables, 
braided; lead covered vulcanised ditto.; armouring and braiding; 
Board of Trade cables ; vulcanised concentric; diatrine cables; pure 
rubber insulated electric light wires, tial cables. Other tables give 
data rc flexibles, concentric wiring, cotton and silk lapped wires, 
solid sectional copper and armature material. This information is 
supplemented by useful matter in the form of conversion tables, com- 
parative table of equivalent conductors, resistances of different 
metals, A number of sheetsare set apart for notes at the end of the 
book. The catalogue is about as neat as anything of its kind we have 
seen. Its size, 5 inches by 7 inches, es it convenient for the 
breastpocket. 


ELECTRIC LIGHTING NOTES. 


Aberdeen.—Mr. J. A. Bell, the newly-appointed elec- 
trical engineer, was formally installed in office on 18th inst. 


Barking.—Some members of the Lighting Committee 
visited Brighton some days ago for the purpose of inspecting the 
electric lighting of that town, and deciding upon the merits of the 
several incandescent lamps submitted to them by the firm who hold 
the contract for supplying the lamps for Barking. Tbe Committee 
were met at Brighton by a representative of the Reason Manufac- 
ee and taken to the electric lighting station, where 
Mr. Wright personally conducted them over the works. 
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Bath.—At a meeting of the Baths Committee last week Grimsby.—The Public Lighting Committee of the Tom `. 
held to consider tenders for putting up an electrolier in the Grand Council met last Friday to receive and consider Prof. Keanedy; - 
Pump Room, it was stated that only Messrs. Veritys (London), and report on electric lighting and tramways for the borough. e 
Messrs. Singer (Frome), had been invited to tender. It was decided | Chairman (Alderman Dobson) said it might be thought that be. 
to accept Messrs. Singer’s tender for a bronze 100-light electrolier, Sub-committee had been rather a long time in the report out, |. 
the price being £100, not including lamps and holders. but he could assure the Committee had very busy all the |. 


Belfast.—At the last meeting of the Harbour Board, 
Mr. Greenhill said he had reason to know that a very strong desire 
existed that the electric light installation, ially for the York 
Dock, should be completed before winter, and he asked when that 
work would be completed. Mr. G. F. L. Giles (engineer) said the 
temporary arrangement for using the current from the County Down 
side in the York Dock would be completed by about November ist. 


are now being made for the formal opening of the 
. ht station at the Albert Bridge, which will be por- 
formed by Earl Oadogan, K.G., Lord Lieutenant of Ireland 


; e 
actual date of the ceremony has not yet been fixed, but it will take 
place about October 18th. 


Brighton.— The Lighting Committee have resolved that 
an electricity main be laid in Harrington Road at a cost of £150; in 
Elm Grove from the west end to Bonchurch Road, and in Bonchurch 
Road at a cost of £275; and that the 14 street lamps on the route 
of the mains be lighted by electricity instead of gas. 


Baenos Ayres.—The South American Journal says that 
there was talk at Buenos Ayres recently of a fusion of the Old Gas 
and the Allgemeine Electric Light ien ruunt The business had 
been kept very quiet. The transaction solely relates, however, to the 
electric section of the Allgemeine Company. 


Cape Colony.—A South African journal says that East 
London is sgain within measurable distance of being provided out- 
and-out with a fullscheme of electric light and trams. The Town 
Council met specially on July 26th to o tenders received. 
an Se 19 tenders were opened, of which six were from England. 
Mr. R. L. Cousins, of Johannesburg, the Council's consulting electrical 
engineer, has been communicated with, and tenders will be referred 
to him and the Town Engineer for report as soon as he arrives. 


Crewe.—The provisional order applied for by the 
Orewe Town Council to provide a generating station and to supply the 
borough with electric light has been granted. The cost of the scheme 
is estimated at about £25,000. Dr. H n has been consulted, 
and has advised the Corporation of a suitable site for the works. 


Crieff.—Some time ago Sir Patrick Keith Marray, of 
Ochtertyre, offered the use of the water-power of the Falls of Barvick 
and Turret (some three miles north-west of the town) to the Crieff 
Town Council for the purpose of atilising it for generating electric 
light for the town. A report was got by the Council from Mr. Arnot, 
late electrician to Glasgow Corporation, who reported unfavourably 
with regard to the proposed scheme. Later, says a Glasgow paper, 
Mr. R. F. Yorke, Glasgow, offered to un e a scheme of pro- 
ducing electric light by utilising the waterfalls; but after much dis- 
cussion the scheme has apparently been abandoned by the Town 
Council, and now Sir Patrick, having been approached by Dr. Meikle, 

director of the Strathearn Hydropathic Company, has 
given the doctor leave to make preliminary surveys, &c., in Corrie 
Barvick, with the view of utilising the water-power for electric 
lighting purposes in the hydropathic establishment. 

Cromer.—A Committee recently reported as to the 
electric lighting question, and the Oouncil has decided to instruct 
5 repare the neoessary plans and scheme, and report 

a m . 


Electric Light at Marlborough House.—Arrangements 
have been made for the placing of a number of electric arc lamps 
in the forecourt and stable yard at Marlborough House, which are 
at present very indifferently lighted. It is hoped to have the 
installation completed before any members of the Prince of Wales's 
family resume residence. Workmen on Tuesday commenced making 
8 arc lampa will obtain their 
supply. 

Glasgow.—At the last meeting of the Corporation, 
Bailie Maclay, in moving the approval of the minutes of the Blec- 
tricity Committee, stated that they were now making rapid progress 
with the new works at Port Dun He was happy to say that all 
the plant, engines, and dynamos under order were y to be com- 
e within the contract time. Their difficulty would now be in 

urrying on the erection of the works to receive the plant. As 
regards the new works in Pollokshaw’s Road, they h to begin 
operations there at a very early date. 


Greenock.—Last week the Police Board considered the 
erection of an electric lighting station. The minutes of the 
wand Finance Committee contained the report of the deputation 
appointed by the Electric Ligh Committee to visit various towns 
in connection with the propo electric lighting. The deputation 
visited Edinburgh, Leith, and Glasgow, i the electric light 
and after carefully considering the information obtained and 
tho advice given, they recommended that the Board should appoint 
a resident engineer who should prepare a design of the works and 
thereon and on the area of supply. The sub-committee also 
considered the terms of the notice from the North British Electricity 
Supply Oompany, Limited, and recommended that the company 
should be informed that the Board would oppose their application 
for a provisional order to supply electricity in Greenock, as the 
Board was taking active steps to introduce the electric light. The 
report was adopted. 


time, first with Prof. Kennedy, and then with the tzamway company 
with whom they had had several interviews. So far as the tramwsy 
company w concerned, they would see from the copies of the report | 
that had been distributed, that the company was MUN 
current from the C on certain ond ions: had beens ^. 
good deal of negotiation, but the Sub-committee were unanimously d © 
opinion that they had struck a very fair bargain with the one 
company. With that company as a customer, the iad ate f 
beable to keep up a day load as well as a night which wou, 
have very great advantages. As to diffioultios—well, there were m "^ 
real difficulties in the way. Prof. Kennedy mid that, so fm u ^ 
Grimsby was concerned, he did not see any difficulty whatever n 
carrying out the scheme. This scheme, they were told, would bes <: 
source of revenue to the town in a short time, and he was gn :: 7 
it would be a source of comfort to the inhabitants. As to the tan. · 
ways, it was very fortunate that the matter came up at this junctum «== 
when the tramlines had to be relaid. So far as the estimate wert . 
at the very outside it would be £40,000. They had put it to Prd 
Kennedy very closely as to whether the £40,000 would cover te 
whole of the cost; Prof. Kennedy was a very safe man, and he told ;.-. 
them that the scheme might cost less, but £40,000 would fally do all 
they wished to do. He urged that electric lighting was certain t ^" 
come, and that it would be far better for the Oo tion to go in fr 
it now than have to pay large sums for its purc for arbitration, _ 
&c. He reiterated that there were no difficulties in the way, and -:.'! 
an 5 town was better prepared for the electric light than m 
rimaby. a 
5 very lengthy discussion, the sub.committee's report ww: `? 


opted. oh 
In their report the sub-committee explained that the tramway. =. 
company were first approached, consultations took place, and om. : :- 
conditions were dto. These conditions state the compu. ; 
on making their 


of one penny farthing per y NV 
reconstruct the present lines, to double them from the depot to h = 
Old King's Heal in Victoria Street, and to construct an additiun 
loop line from the latter place vid George Street and Osborne Stu 
to the White Hart Hotel. Moreover, the tramway company ar $ +=: 
run a seven and a half minutes’ service from April 1st to October IA 1 
and a 10 minutes’ service during the remainder of the year, and b 
institute a system of universal penny fare within the borough. 0 
course the tramway company would require an extension of len- 
Prof. Kennedy's letter, prefacing bis dris reri that he had bea n 


* 
estimated that to li *. .. 
x 


ting 
to supply current to the tramway company for power therela "t : 
| a 


sooner thd * 
le, 7m. 


to supply current to any part of the borough, and also enable tha: | 
eo to arrange the machines in the station that they would be ayailab`- i 


y mig openis.: 1 
of the station they would have a total of about 9,000 lamps dl... 
candle-power for their equivalent.connected to the mains; bat‘ f 


he had provided for plant which would be sufficient to keep ö UK. ' 
lamps ht at once. The 9,000 lamps would require m 
about 135,000 units per annum. The total power of the plant toh“: 
put down in the station, including reserves, would be about 750 HI. 
bot 


te mains would be required for the tramlines. i 
n general grounds it would be found universally that it was bot On! 
advisable and profitable policy for a municipality which owned i . 
own electric light works to undertake some substantial amount. 
ublic lighting. This would especially be the case in Grimsby, ! |, 
hey could afford to supply public lamps (considering the nature f 
continuance of their load) at a price lower than that of 
reached. Tha pipi | di would be lit up by about 50 lamps c 
ordinary power nominally 1,000 C. P. each. | NS. 
He understood that at some later period it might be considere ~; 
desirable to put up a refuse destructor somewhere near the elect, * 


^ 
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in generating steam for the electric 
this assistance was often over 
| that should not be neglected, and of which they should certainly take 


^ Naslingden.—The Town Council has adopted the 
` Lighting Committee's recommendation to select a site at the Town's 
— Yard for the parpose of electric lighting works. . The suggested area 


on for powers 
Electrical Power Distribution Company. 
. Hersham.—The Urban Council on Friday decided to 


. cordance with the report and estimate prepared by Mr. Hawtayne. 


= Hespital Lighting.—On Friday evening last Mr. F. H. 
= J.P., president, visited the Taunton aud Somerset Hospital 

he the parpose of switching on the electric light to the Hospital and 
> Nusng Institute. The installation has been carried out by the 

National Free Wiring Company, London, from a specification drawn 
$ E. B. Thornhill, the borough electrical engineer, at a cost 
and in every particular it is of a complete and highly 
. The Hospital and Institute have been fitted 

with 157 lamps, which will be supplied with current at a 
af 100 volts, the current being derived from the Corporation 
The three-wire system of distribution is employed, with 200 
outside conductors. 


He 
it 


© Keamare.—The scheme which not long since was set on 
bo for the electric lighting of Kenmare is stated to have been 
> Sxnkned, owing to the fact that in dry seasons the water-power is 
, qie insufficient to work the dynamo. It is also stated that the 
- -Ropristors of the Electric Light Company intend to erect a steam 
„ act as a rebate in dry seasons when the water- 
l is low, 


„ Klagsten.—The Board of Guardians is making inquiries: 


us Kingston Town Council as to the terms upon which they 
. Wald be pr to Fpp y Coe current to the whole Work- 
irren e perfor genet de Paraty, i 
- necessary power for genera e supply, in 
ee that 5 might be made between the Corporation 


NL aad and expenses of an independent 


ET 


115 
J 
f 
: 
a 
a 


gentlemen in the town, headed 

have been offered to a the scheme, but 
September to consider the matter. Should the 
undertake a of the scheme, this private 
will do so. London companies have now 
the 9 to apply for an order to introduce 

y, but 3 opinion is that, 
the Corporation not undertake the e, they should throw 
which is com of Mr. 
es B. wi ey m H. nac and 
` burgh. ennedy rted 
1 The original scheme was to have the 
p tee, Seg a A om Dysast to Linktown by way of Kirkcaldy 


j 
i 


ELI 
H 


ig 
TIC 
rE 

3 

B 


EEE 
E 

8 
E 


| 
| 


six miles. That ronte has now been 


e section out off. Meantime, the Corpora- 
. ni 


a recent meeting of the Board of 
1; Guodian, the question of ting the two in frmaries and the Union 
to light 


| 


11 
j 
I? 
i 


poin 
would not be safficient, they could go 
invite the London firms to compete. 


Ro.—The Local Government Board has sanc- 
sums amounting to £25,000 for electric 


F 
£ 
1 


"i 


Electricity Sub-committee of the Parliamen- 
was to mect some of the 
House-to-House Electricity Company this 
matters of detail relating to the transfer. 


" h M 
5 
E 
i 


: 
i 
1 


Lewes.—On Friday last Mr. Warden-Stevens attended a 
special meeting of the Corporation to receive further instructions in 
connection with the electric lighting. 


Mauritius.—The scheme for the electric lighting of Port 
Louis, recently prepared by Mr. F. J. Warden-Stevens, is to be placed 
before the municipality, and it is expected that the works will be 
commenced without delay. Mr. Warden-Stevens has since received 
instructions to prepare a scheme of electric tramways for the city. 


Moaifieth.—The proprietors of Monifieth Foundry are 
making preparations for the introduction of an extended system of 
electric lighting in their works and dwelling houses. Three engines 
and two boilers are to be put down for general p as well as 
driving dynamos. Electricity is already largely used for lighting and 
power purposes at the foundry. 


Monmouth.—Messrs. Siemens are pushing forward the 

laying of the electric light cables. Monk Street is already laid, and 

of Whitecross Street. The electric lighting plant at the Forge 

18 being rapidly put together, and before the winter commences it is 
calculated the streets will be lighted electrically. 


Morecambe.—The work of installation proceeds more 
satisfactorily at Morecambe than it did a few months ago. Mr. 
Parkinson, the engineer, has been authorised to procure an overhead 
traveller for Victoria Street sub-station, and 50 electricity meters 
from Messrs. Venner & Co. It has been decided to erect 25 addi- 
tional arc lamps on the Victoria Esplanade. The promenade will 
then be li bted for two miles. Mr. Parkinson has visited the works 
of the Callender Cable Construction Company at Erith, and reports 
that his tests of the high pressure concentric and single conductor 
cable were very satisfactory. The Public Works Loan Board have 
resolved to grant a loan of £8,821 applied for, to be repayable with 
interest at the rate of 24 per cent. in 30 years. 


Newbury.—The Corporation spent several hours last week 
discussing the comparative merits of gas and electricity. Notice had 
been given by the Great Western Electric Light and Power Com- 

y and the Uaited Electric Light and Power Oompany, of their 

tention to apply for provisional orders to eupply the town, and Mr. 
Offor, of the Municipal Electric Supply Company, proposed to purchase 
the provisional order obtained eight years ago by the Corpo ation, 
ying all the expenses which had been inc ing over the 
ighting of the town, and the option of purchase by the Oorporation 
at the end of 10 years, plus 6s. 8d. in the £. The charge suggested 
was £2 10s, to £3 10s. for public lamps, and private consumers at 2d. 
per unit after the first hour at 8d., equal to 2s. per 1,000 feet of gas. 
he price ia Newbury is now 4s. 2d. per 1,000, and the Oorporation 
are the owners of the gas works. The Gas Committee recom- 
mended the Council to decline the offer and to instruct the Town 
Clerk to oppose all applications for power to supply electricity. 
The general opinion seemed to be that it would suicidal to 
allow an electric lighting company to come as a competitor 
with the gas, although it was argued that electricity was much 
dearer, and that it could not be supplied at the price named. The 
Mayor considered that if they could get for 2s. what now cost them 
4s., it was their duty to get it. The Council obtained their order 
eight years ago, and no steps have been taken to carry out its condi- 
tions, the reply being that no one has ever applied for electricity. I$ 
was, however, realised that if half a dozen burgesses did make appi 
cation they must supply it, or allow someone else to do it. 
Council adopted the Committee's recommendation. 


Newton Abbott.—At last week's District Council meet- 
ing, the Lighting Committee reported having considered letters with . 
reference to the proposal of Hdmundsons’ Electricity tion, 
Limited, to apply for & provisional order. The Council will obtain 
a copy of the General Power Distributing Company's Bill now before 
Parliament. A meeting will be held later to consider the matter 
further. Mr. Warden-Btevens has written offering to prepare a pre- 


liminary report on electric lighting. 


Paris.—The illumination of the Bois de Boulogne at night 
will, according to the Galignant Messenger, ere long be an accomplished 
fact. The plans have been concluded, and, tding to present 
arrangements, the following main arteries will be lit by powerful 
arc jampe :—1. The long avenue from the Porte Maillot to Suresnes 
Bridge by way of the Allée de Longchamp, with ramifications running 
from the Allée to the end of the lakes, and from there to the Porte 
Dauphine. 2. Round the lakes and round the green swards known 
as the pelouses de la Muette. 3. The Avenue of the Hippodrome 
from the lakes to the Longchamp Course, and that part of the Reine 
Marguerite Road comprised between the Allés de Longchamp and 
the Hippodrome Road. | 


Peterborough.—The foundations for the Corporation 
electricity works are being prepared bya gang of men under the 
supervision of Mr. J. C. Gill, the borough electrical engineer. 


Pwllheli.—The Town Council has resolved to consider 


at a further meeting the advisability of ligh the town by means of 
electricity rather than gas. N d 


Portugal.—The Consular Journal says that the French. 
have obtained a concession for lighting the town of Lourenco Marques 
with electricity. 


Piymouth.—It is reported that the municipal electricity 
works will be sufficiently advanced by September 13th to permit of 
the George Street Baptist Ohapel being lighted by electricity. 
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Portsmouth,—The auditors, in their report to the Elec- 
tric Lighting Committee, say that the profits for the year admit of 
the provision thereout of the instalment of principal and interest, 
and the extinction of the deficit shown in last year's account, leaving 
a small balance of £383 12s. 7d. to be carried forward. We again 
di.ect attention to the fact that no provision has been made for de- 
preciation of plant and machinery, whilst the re-payment of principal 
might, if adequate, be considered in the light of depreciation; yet it 
is possible, owing to the length of some of the loans, that portion of 
the plant and machinery will have practically ceased to exist before 
the repayments are completed. The question of the division of 
expenditure between capital and revenue is one deserving of the 
special consideration of the committee. There are numerous small 
accounts for materials, which manifestly might be used either for 
new work or repairs, and we are not absolutely satisfied that there 
is no possibility of error being made in charging to capital instead 
of revenue account.” 


Rugby.—At last week's District Council meeting a letter 
was read from Edmundsons' Electricity Corporation, stating that 
they understood that the Council had decided to obtain an order for 
electric lighting, and then to lease their powers to some company if 
necessary. They expressed willingness to take such transfer instead 
of getting an order direct. Referred to the General Purposes Com- 
mittee. Mr. Beabroke formally gave notice that on that day six 
weeks he should move a resolution to the effect that the Council 
T certain steps for obtaining a provisional order as to public 

ghting. 


Shoreditch.—To the 67 arc lamps already fixed in the 
public streets, 84 new ones are now being erected for use during the 
coming winter. The effect of this will be that all the main thorough- 
fares of the parish, with three important exceptions—Paul Street, 
Leonard Street, and Goldsmith’s Row—will have the benefit of the 
electric light. 


Stoke Newington.—For some time past the Vestry has 
carefully guarded its provisional order, and objected to companies 
coming in to carry out the work. It bas just replied to the Metro- 

litan Electric Supply Company, and the County of London and 

rush Company, that it is taking steps to exercise its powers, and 


will oppose all comers. 


Whitechapel.—The Whitechapel District Board of 
Works bave received a letter from Mr. Lawson, the engiceer and 
manager of the County of London and Brush Provincial Electric 
Lighting Company, Limited, intimatiog that the company had 
reduced their price of current for private lighting as from July lst 
last. This letter was read at the meetiug of the Board on Monday, Mr. 
R. J. Ohillingworth presiding. The letter was referred to the Electric 
Light Committee. The Board is having the George Yard site pre- 
pared for the erection of electricity works. 


Wycombe.—The Free Library Committee has considered 
an estimate from the High Wycombe Electric Light Company for 
wiring and fitting up the Library with electric light, but has resolved 
that advertisements be issued for tenders for the wiring and fittings. 
The Council bas approved of this. The Electric Lighting Committee 
have considered eene and price lists of lamp columns and 
lanterns which be. required for the additional lamps to be 
erected, and have approved the pattern column submitted by the 
Electric Lighting Company, at a cost of 37s. 6d. each, and lanterns 
at 20s. each, and given the order for the number required. The 
Oommittee have considered a letter from Messrs. Hodges & Todd, 
desiring that Mr. Yeatman should be allowed to take up the position 
occupied by them as consulting engineers on behalf of the authority, 
but the Committee have instructed the Town Clerk to inform Messrs. 
Hodges & Todd that tbe authority would prefer that they should 
complete their engagement. 


ELECTRIO TRACTION AND MOTIVE 
POWER NOTES. 


Belfast.—At the meeting of the Belfast Tramways Com-. 


on 16th inst, the chairman, after referring to the general 
proceeded to deal with the electric traction question. He 

said that they had been in communication with the Corporation for 
months and months, and, in fact, they had the subject before them 
at nearly every half-yearly meeting for some time past.. Up to the 
present they had not been able to come to terms with the Corpora- 
tion. The company made the Oorporation a very good offer and a 
very liberal offer, as they thought, but they did not see their way to 
accept it. The Corporation had made a counter proposal, which he 
did not see his way personally to be able to fathom. All that he 
could say was, that he did not think it was one that the directors 
could possibly advise the shareholders to accept. The point for 
them was, that if they were to do anything, they ought to do it 
quickly and have done with it. If the Corporation wished to pur- 
chase on fair mercantile terms, they were quite willing to entertain 
a proposal in the interest of the shareholders. They thought the 
Corporation could easily do that, and make a good thing out of it. 
They could get electricity into Belfast on very easy terms, and terms 
that would satisfy the public who wished it. There was this in it, 
that the Corporation would have to pay a reasonable figure, and the 
company would have to acce 


they considered a fair price. ey would not have to sell at 195. for 


the £, but they would have to get their full value as had been the 


a reasonable price—that was, what 


case with other corporations which were quite as enlightened ar. 
quae as respectable as Belfast was—as, for example, Liverpo: 

undee, and Nottingham Corporations, which had bought ont thei 
companies before the time bad expired, and on terms satisfactory t 
themselves and the shareholders. He did not think Belfast wou: 
expect to be treated any differently. It was a business transactio: 
There was no feeling in it one way or the other. For a long tic 
they had held on to their concern, and unless they got sometbir 
like an extension of the time or sold out, he did not think there v; 
any way of dealing with the matter at present. 


. Bradford.—At a meeting of the Gas and Electricit 
Supply Committee last week, it was stated that during the previo: 
week upwards of two miles of overhead trolley wire had been erecta 
over the Great Horton section of the electric tramway, now rapid! 
approaching completion, and that formal application had been sen 
to the Board of Trade for the usual inspection to be made. 


Corea.—A Toronto paper says that the City of Seoul, i 
Corea, with about 500,C00 population, is to make a sudden chang 
from the covered sedan chairs, which have been carried in its street 
for 4,000 years, to a fully equipped electric railway. 


Dover.—Mr. H. E. Stilgoe, borough engineer of Dover 
has written to the Daily Chronicle stating that the average dai! 
takings on the electric tramways are now £43, or 18. 4d. per car mii 


Glasgow.—The ‘Tramways Committee of Glasgow Cor 
poration have been in conference with Lanarkshire and Repfrewshir 
representatives on the question of extending the tramway system t 
Cambuslang and Rutherglen and to Paisley. It is understood ti: 
are ree made by the Committee have been favourably enter 


Huddersfield.—At last week's Town Council meeting i 
was resolved to make an application to the Board of Trade fo 
sanction to the borrowing of £7,454 for the construction of tbe 0:t 
lane tramway, and that the Board be asked to fix the period of 3: 
years for the repayment of the money. It was also suggested ths 
the manager take the necessary steps for obtaining the rolling stoi 
for the construction of the said tramway, and that he proceed wit: 
the construction.—In reply to Mr. Gee, Alderman Haigh, the cbair 
man of the Tramways Committee, said it had not yet been decide 
to proceed with electric traction on the tramways. A great dia 
depended on the arrangement they made wita the Linthwaite Counc. 
as to whether they took charge of the running over their line: 
Should the Haudderifield Corporation decide to do so, then il 
would ba for the Council to decide as to whether electric tracti: 
should be adopted. 


Johnstone.— The report of the deputation which visite 
Continental towns to see electric trams in operation, concludes wit! 
the following:—"“In conclusion, the Commissioners cannot hel; 
feeling that if the new — systems proposed round Paisley anc 
Johnstone are to be as well equipped and worked as those at Havre 
or still better, Rouen, then they, in common with all the inhabitant: 
of the district, ought to give these proposals their heartiest suppor 
and approval." 


Lisbon.—Aftzr prolonged negotiations, says a financia 
daily, the Companhia Carris de Ferro de Lisbon has obtained a con 
cession from the Government and the local authorities for the intro 
duction of electric traction on the Lisbon tramways. The conces 
sion is for 99 years, and the local authorities have reserved the riz: 
of requiring alterations in the system of working at the expiratic: 
of 20 years. The plans have already been prepared by the Geners 
Electricity Company, of Berlin, and that company, in common wit! 
Messrs. Wernher, Beit & Oo., of London, are interested in the bring 
ing of the project to a practical issue. | 


Liverpeol.—The Co tion Tramways Committee har: 
adopted the following resolution:—' That the Council be recom 
mended to authorise the committee to take steps to have plan: 
sections, and estimates prepared to continue the Overhead Electri: 
Traction Tramways from the termination of the experimental line s! 
the Dingle to the end of Aigburth Road, and also for an extension o! 
theexperimental line from the Prince's Park Gates xpi anri 
Road to Lodge Lane, in accordance with the lines as authorised b) 
the Tramways Provisional Order of this session.” : 


Manchester.—The Lord Mayor has convened a meetin: 
of Manchester ratepayers for September 6th, to. rp. recolutions in 
reference to the promotion by the City Council of a Bill to enable the 
Corporation to work tramways in the districts adjoining the city, aud 
to authorise the making of agreements with local authorities for the 
working of the tramways by animal, mechanical, or other power. 


Margate and Ramsgate.— This light electric mila; 
scheme, to which we ref last week as baving been sanctioned 5) 
the Board of Trade, will run from Margate jetty by Cliftonville 
St. Peter's, and Broadstairs, to the front at Ramsgate. Mr. W. M 
Murphy applied for powers so far back as November, 1896, but atti: 
inquiry held before the Light Railway Commissioners in May, 18°. 
opposition was offered by all the local authorities, The Com 
missioners adjourned the inquiry indefinitely, in order to see whether 
terms could be arranged, and after negotiation, Mr. Murphy was able 
to enter into agreements with all the authorities. The Commissioner? 
then sent the order on to the Board of Trade for confirmation, bat 
further delay was caused by the opposition of a landowner, with 
whom, however, Mr. Murphy at came to terms after prolong? 
negotiations. Messrs. Kinesi id, Waller, & Manville are Mr. Murphy! 
engineers for the scheme. i i | 


— m ——————————Á 


yo 49 No 1,068, Avavuer 26, 1896.] 


THE ELECTRICAL REVIEW. 


811 


Newcastle-on-Tyne.—The Newcastle Daily Leader sum- 
parses the tramway situation at Newcastle, in connection with the 
two expert reporta on cable and electric traction, in the following 
datewent ;—" Two of the best guides possible, it may be taken, have 
den sent in to the Newcastle Corporation to help it in deciding upon 
the new tramway servico or services for the city, and with despatch 
there is no reason why a determination should not beso arrived at 
s would enable plans to Le deposited with a view to an application 
to Parliament for p next year. The new tramway movement 
is well enough by the inbabitants of Newcastle—how 
Councillor Hugh Morton, moved by the difficulties and dangers of 
the Arthura Hill horse trams,. obtained a hearty support for 
mechanical traction by cable, how the lessees objected to work one 
ling in this way, and how it was finally proposed to cover the whole 
sytem. The echome was defeated in a ballot of the citis ens, the 
the majority being partly in antagonism to the cable, partly against 
the total exclasion of electricity, and largely against the 21 yeare’ 
leue to private parties, notwithstanding the favourable offer and 

given by the latter. The lessees being in occupation held 

a strong position ; that occu will end in November next year, 
go that the Corporation ma said now to have a free hand. From 
their prerent experience, what the citizens most desire is a better and 
more reasonable service, with as much expedition as the importance 
of the matter will permit. The question of lessees will be out of the 
tion may lay down the system or systems adopted 

; and work them, too, if that is thought to be the 
viert in all the circumstances. After a careful consideration of the 


argy — people may feel like the tuneful lover, ‘ How happy 
I be with either were t’other dear charmer away’; while the 
expediency of having the cables for the hilly west end section and 
the overhead illuminated electrical system for the rest of the city, 
may bo the readiest solution for those having to decide. Both 
experts declare that either system is available for the whole of the 
20 ailes of streste to be trammed, making 40 miles of single track. 
Both gentlemen have been chosen as being independent of any com- 
peoy concern, while each has had the best experience as engineer in 
the laying down of the ve systems. Dr. J. Hopkinson, of 
Landon, bas supervised the electric tramway system for the 
Corporation of Leeds, and also in Liverpool. Mr. W. M. Colam has 
mperintended the cable tramways now laid down by the Corporation 
al Edinburgh. The initial cost of the cable is much more than the 
other; but the maximum estimate for working the electric cars is 
5d. per mile, while that for tbe cables is put at 3d. The electric 
power station would find the very best possible situation on vacant 
ground ing to the city at the Manors, that suggested for the 
cables is a p that would have to be acquired between Olayton 
Breet and Grainger Street, probably the Market, though it is pointed 
out that lettable buildings could be erected over the machinery in 
the basement, and the necessity for a chimney be avoided by 
mechanical draught, a practice, however, hitherto resisted by the 
Corporation. Dr. Hopkinson says nothing about profits; but points 
to the economical use of the electric poner fog arc lamps and quay 
canes and haulage. Mr. Colam tays that in Birmingham the profit 
made by the cable in tbat city is £3,830 per mile of single track per 
annem; in Newcastle, with an exceptionally low receipt of 6d. per 
mile, he estimates a profit of £1,861 per mile of track, which, as may 
be figured outin a moment, on 40 miles, would mean an annual gross 
ft of £74,440! The total estimated cost for construction and 
equipment by this system is £452,080; for the electric, £358,877 
14 6d. For both, £5,000 single track mile is given for construc- 
tion by the borough engineer, and this is taken by both, though it is 
thought that 25 per cent. could be taken off in so far as the anne 
down of the electrical system is concerned. Dr. Hopkinson allows 
10 per cent. on outlay for depreciation, a total of £37,745, against 
Mr.Colam's £10,602. The electrical method of propulsion is declared 
to be extremely flexible; the cable car must go forward, it has to be 
weoupled and pushed back. Special arrangements are suggested for 
working the prep gradisnte by electric power, nothing of the kind is 
with 8 vs ud re cer on . eer no 

In crossing ridge with cable haulage. Such are a few 
comparisons in the report.” a gom Committee, of which 
Alderman Newton is chairman, for a special meeting on 


aly last (23rd) a specially convened private meeting of the 
New Tramways Committee of the Newcastle-on-Tyne Town Council 
ws held of discussing the reports forwarded by 
Dt.J. Hopkinson and Mr. W. N. Colam with reference to the probable 
option of either the electric or cable systems. No definite expres- 
"x: opinion, we are informed, was arrived at, though it was 
wentually decided to form a sub-committee, who will submit the result 
o their deliberations to the General Committee some time next week. 


Rhyl—The District Council has referred to a committee 

a elter received from Messrs. A. Dickenson & Co., Birmingham, 

whether the Council would now favourably consider a pro- 

Poul to lay down an overhead wire electric tramway between Pres- 
tatya and Rhyl, starting from near the Grand Pavilion. 


Shanghaii—The Special Commission of the Municipal 
Oomeil has gone into the question of electric tramways, and has 
ered of the adoption of the overhead trolley system. There will 

te routes. It has been decided to give a concession for the con- 

5 of the line and all accessories to a syndicate or company to 
& known as the“ Shanghai Tramway Company.” The concession is 
be tor 90, 40, or 50 years, according to the tender that the rate- 
Payers may decide to accept, and the company to pay the Council a 
a of the total gross receipts for the period of the concession. 

to tenderers by public advertisement will follow in due 

nnd the tender finally selected will be submitted to the rate- 

Payers for ratification, 


Spain.—The central power station in connection with the 
electric tramways in Madrid is approaching completion. The plant 
comprises two Babcock & Wilcox boilers, two 500-H. P. horizontal 
engines, by Messrs. E. P. Allis & Oo., of Milwaukee, Wis., one 
Canadian built 110 HP. ditto, two General Electric eight-pole 
dynamos, giving 750 amperes at 550 volts, and one ditto., giving 140 
amperes at 550 volte. 


Tynemouth.—At last week's meeting of the Town 
Council Mr. J. P. Spencer moved a resolution asking the Council to 
consider the advisability of laying new tramways from the New 
Quay at North Shields to the borough boundary at Cullercoats. He 
p out that the Oorporation had been negotiating with the 

ritish Electric Traction Compsny for 12 months, and they were no 
further forward. They could not come to terms regarding the supply 
of electric motive power by the Corporation to the company, and 
that appeared to him to be tbe real point at issue. His motion did 
not pledge the Council to spend any money, nor to any specific 
policy.—Alderman Elliot seconded, and remarked that the Traction 
Company were behaving in a very unbusinesslike manner. The 
motion was carried unanimously. 


TELEGRAPH AND TELEPHONE NOTES. 


Telegraphio Interruptions and Repairs :— 


CABLES. Down. Repaired, 

West Indies— 

Bt. Oroix-Trinidad ., Nov. 80th, 1898. P 
Amason Oompany's cable— 

Cable beyond Gurupa... June8th,1898  .. As 
Accra-Kotonou d .. Aug. 8th, 1898  .. vus 
Hong Kong-Manila ... .. May 3rd, 1898  ... August 22nd, 1898 
Oyprus-Latakia iui .. Feb. 10th, 18998 "va 
Bolama-Bissao ... July 21st, 1898 ii 

LANDLINES. 

Saigon-Bangkck .. August 20th, 1898 .. August 2050, 1898 


Saigon-Bangkok .. August 22nd, 1898 ... August 29rd, 1898 

Cable from Brest to Cape Cud.— Me. W. W. Howell, 
representative in England of the Compagnie Franciise des Cable: 
Télézraphiques, writes to the Times from 24, Royal Exchange, E. O.: 
—'' Referring to the announcement in your issue of August 18th 
respecting the Brest-Oape Cod Cable (which we have just completed), 
will you kindly permit me to point out that this cable has not been 
laid for a telephone company, but for the Compagnie Fran aise des 
Cables Télé zraphiqueg ? ” 


Cape Town.—By the last mail we learn tbat the urder- 
ground telephone system in Cape Town was on the eve of its practical 
completion, and that the Postmaster-General was about to open a 
telephone call office at the telegraph counter of the new General 
Post Office. In each corner of this call office, which is handsomely 
fitted up, is fixed a silence cabinet, into which exchange subscribers 
and the general public will be admitted for the purpose of com- 
municating with subscribers to the Cape Town telephone exchange, 
and with subscribers to the suburban exchanges which are to be 
established at any early date. It is the intention of the Post Office 
department to open call offices at convenient points throughout the 
city and suburbs, so tbat telephonic communication with business 
seii in town may be brought within easy reach of the general 
public. 


Glasgow Telephones, — The . Corporation Telephone 
Committee have resolved to renew their application for a telephone 
license, and a deputation has been appointed to interview the Duke 
of Norfolk and Mr. Hanbury as soon as a meeting with those officials 
can be arranged. 


Huddersfield Telephones.— The Council has decided to 
take steps to acquire & local telephone service, and the Town Clerk 
is to take steps to secure the necessary Parliamentary powers, unless 
the Government in the next session of Parliament introduces and 

asses into law a Bill authorising the Post Office authorities to grant 

icenses to local authorities for the installation of a telephone service, 
oonan oE borrowing powers and other powers similar to those 
afforded by the Electric Lighting Acts. 


Tanbridge Wells Telephones.—The Tanbridge Wells 
Farmers Club held a discussion upon the unsatisfactory state of the 
telephones in the district on Friday night, and it was unanimously 
resolved: ' That. in view of the recommendations of the Select 
Committee on Telephones local authorities should be empowered to 
supply telephone service in their localities; the Tunbridge Welle, 
Tonbridge, and District Farmers Club desire to express their opinion 
that the time has now arrived when it is desirable that the 
Corporation of Tunbridge: Wells should apply forthwith to Her 
Majesty’s Postmaster-General for a municipal telephone license for 
this town and district.” 


The Telephone Report.— Within the past week several 
letters have been ap g in the Times from the pen cf Major- 
General O. E. Webber, commenting upon the report and recom- 
mendations of the Select Parliamentary Telephone Committee. 
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The Iceland Cable,—4A daily paper says that the long- 
projected scheme for the laying of a telegraph cable to Iceland, in 
which the Great Northern Telegraph Company, of Copenhagen, is 
largely associated, is now about to be carried into practical effect. 
The cost is estimated at 450,000 kroner, of which the Telegraph 
Company will contribute 300,000, whilst the remainder will be pro- 
vided by the Iceland Althing. The cable will be laid vid Scotland 
to the east coast islands in such a manner that it will be possible to 
place all the important perts of the island in telegraphic communica- 
tion with the whole world. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Ashton-under-Lyne.—August 27th. The Committee of 
the Central Conservative Club invite specifications and tenders for 
the installation of the electric light in the club buildings. Tenderers 
will have to prepare a complete specification. Tenders to Mr. John 
Moss, secretary. 


Ashton-under-Lyne.—Augu:t 29th. The Electricity 
Committee want offers from persons desirous of entering into arrange- 
ments for the wiring of premises within the borough on any system 
of deferred payment. Particulars from Messrs. Lacey, Clirehugh 
and Billar. e our Official Notices" August 5th for particulars. 


Austria.—September 15th. Tenders are being invited 
by the Austrian State Mining Authorities for the supply of 13,000 
pairs of arc lamp carbons required for the State silver and lead 
mines. Tenders, marked Offert auf Material Lieferung," to be sent 
to Die K. K. Berg, direction, Pribram, Austria, from whence 
particulars may be obtained. 


Bangor.—September 10th. The Corporation is inviting 
tenders for the supply and erection of two water-tube boilere, 
economisers, steam and other pipes, pumps, &c., two 60-kw. dynamos, 
balanoer, boosters, 5-ton travelling crane, switchboard, accumulators, 
mains, &c. Consulting engineer, Mr. F. H. Medhurst. See our 
“ Official Notices” August 12th, for particulars. 


Belgium.—October 27th. The municipal authorities of 
Ghent are inviting tenders until October 27th for an installation of 
electric lighting in the new Flemish theatre in that town. Tenders 
to L'H de Ville, Ghent, Belgium, from whence particulars may be 
obtained. 


Buxton.—September 5th. The District Council wanta 
tenders for the supply of water-tube boilers, mechanical stokers, 
engines, dynamos, pumps, &c., battery, switchboard, exhaust, feed, 
and other pipes for the establishment of electricity works. Con- 
sulting engineer, Prof. A. B. W. Kennedy. See our “ Official Notices " 
August 12th. 


Kennington.—September 2nd. The Robert Arthur 
Theatre Company is inviting tenders for the supply and erection of 
lant for the electric lighting of the Princess's Theatre, Kennington. 
ulting engineers, Messrs. Owen, Lucas & Pyke, 39, Victoria 
Street, S. W. See our Official Notices” this week for particulars. 


Kingston-upon-Hull.— September 30th. The Corpora- 
tion want tenders for the supply of 45 electric motor cars, 20 trailers, 
2 sprinkler cars, and 3 traversing latforms. Specifications from Mr. 
White, city engineer. See our Official Notices” August 19th. 


King's Lynn.—September 7th. The Corporation is 
inviting tenders for various works in connection with the electric 
lighting of the borough, including gas-producing plant, gas engines, 
dynamos, switchboard, motor transformer, electrical instruments, 
fittings, &c., batteries, armoured cables, and other mains, pipes, 
stoneware culverts, fuse boxes, &c. Consulting engineer, Prof. 
Henry Robinson, O.E., 18, Victoria Street, West ; from whom 
: particulars may be obtained on payment of 2s. for each contract. 


Kingston-upon-Ihames.— September 5th. The Com- 
mittee of the Kingston Victoria Hospital is inviting tenders for the 
wiring and fitting for electric lighting of the Kingston Victoria 
Hospital, Coombe Lane, Kingston-upon-Thames. Particulars at the 
office of the Hon. Consulting Engineer, Central Electric Station, 
Down Hall Road, Kingston-upon-Thames. 

North Staffordshire,—September 5th. The British Elec- 
tric Traction Company is inviting tenders for the provision of 


materials and construction of the track and permanent way of about 
13 miles of tramways (in sections) in the Potteries district of North 


Staffordshire, for the British Electric Traction Company, Limited. 
Particulars obtained on payment of & deposit of £3 3s. at the Com- 


pany's Permanent-wsy Eingineer's Office, 
Btreet, Strand, W.C. 


Patras.—The following notice appears in the Times :— 
“On Sunday, the 16-28 August of this year, in the morning, from 
9-11 o'clock, will be given out in submission, in the Town Hall of 
Patras, in presence of the Municipal Council, and in public session, 
the concession of the lighting of Patras and ita suburbs. In case the 

ighting will be executed by gas, the period of the concession will be 
of 35 years, or in case the lighting will be executed by electric light 
or another light, the duration of the concession will left to the 
discretion of the competitor, according to the conditions of our advice 


ington House, Norfolk 


No. 2,222 of this year and according to the register of February 7th, - 


5 ed by the above-mentioned advice No. 2,222. Offers are 
submi 
documents, in Greek or in French, will be delivered to every 
interested firm which will ask it from us or from the president of the 
gri a fi 
* Patras, July 12th, 1898. 
“The Mayor of Patras, 
“ Thanos 5 


Rochdale. — September 6th. The Corporation wants 
tenders for the supply of boilers, economisers, condensing plant, 
feed pumps, steam and exhaust piping, travelling crane, switchboard, 
55 05 N the 1 installation set N 

put down. engineers, Messrs. Lacey, Clireh 
Sillar. See Official Notices” August 5th for particulars of the 
various sections. 


Roumania.—September 22nd. Tenders are being invited 
until tember 22nd by the municipal authorities of Braila, 
Rou for the concession for the electric lighting of the town. 
Particulars may be obtained from, and tenders are to be sent to, 
La Mairie de Draila, Roumania. 


Southport.—Tenders are being invited for the con- 
struction of an electric railway from South to Lytham. For 
particulars write (with £2 2s. deposit) to Mr. Stewart Speddy, 
7, Post Office Avenue, or 118, Hampton Road, Southport. 


Wimbledon.— August 29th. The District Council 
invites tenders for the supply, delivery, and erection of pipe work. 
Mr „ consulting engineer. See our Official Notices 

agust bth. 


CLOSED. 


Bournemouth.—The following is a list of the tenders 
submitted for the installations at the pier, pleasure grounds, and 
winter gardens, together with switel boards, 
incandescent lamps, wiring, fittings, &c. (contract No. 1), Mr. F. 
Lacey, M.Inst.C.E., borough engineer and surveyor:— 


Pleasure Winter Switch- , Total 


Name. Pier. Grounds. Gardens. board, &c. 


£ s. d. E s.d. £ s.d. £ = 
Leonard G. Tate .. |947 0 0 712 0 0 1,000 0 0, 0 0 2,997 


= 


go 
g 
o LASS o SP | 


The Walsall Electrical 
Company, Limited .. |978 0 0 689 1] 6 634 6 6448 18 6 
Siemens Bros. & Co., 
Ltd 


2 
3 


Crompton & Co., Ltd... |748 0 0 574 0 0 610 0 9 170 0 0 
Johnson & Phillips 771 18 0 479 6 6 572 0 0 259 17 0 2088 
R. Alger & Sons . . 514 14 5 490 8 2 66916 0 192 15 41857 
Cash, Robinson & Co... 474 18 8 369 6 2 620 0 11 820 1 0 1.7 
+The Brush Electrical | 

Engineering Co., Ltd. 488 0 0 875 0 0 578 0 0/307 0 0/ 1,598 


Warburg, Dymond & Co. (Informal) 


* Accepted. 
Contract No. 2.—Electric lighting of pier, pleasure grounds, and 
winter gardens, The following tenders were submitted for the supply 
of steam dynamo, &c. 


Name. Type of engine. Price. 
| E s.d. 
Leonard G. Tate vi iu Scott & Mountain we .. | 1,565 0 0 
Brush Electrical Engineering 
Company, Limited js Universal (Brush Company) > 1,967 10 0 
R. Alger & Sons.. Ransomes, Sims & Jefferies | 
(compound) RES .. | 1495 0 0 
Ransomes, Bims & Jefferies 
(double cylinder) .. iy 1,837 0 0 
United Ordnance and Engi- 
neering Co., Ltd. vs Willans & Robinson .. | 1136 0 0 
Own manufacture 1,258 0 0 
J. H. Holmes & Co. .. es Belliss & Co.  .. is ee | 1,270 0 0 
Belliss & Co. .. ex ix 1,490 0 0 
j Willans & Robinson .. zs 1,090 0 0 
Electric Construction Com- 
pany, Limited .. - Belliss & Co. .. wk bs 1,261 0 0 
Belliss & Co.  .. Ss - 1,458 0 0 
Willans & Robinson .. s 1,209 0 6 
Crompton & Co., Limited Belliss & Co. s .. | 1,219 0 0 
Belliss & Co. .. ^... .. | 187 0 0 
Willans & Robinson .. " | 1,075 0 0 
Johnson & Phillips Belliss & Co. ~ e 1.150 0 0 
Belliss & Co. 8 a .. , 1,895 0 0 
Willans & Robinson (simple) 1,080 0 0 
Mirrlees & Watson (compound) 1,215 0 0 
*Biemens Bros. & Co., Limited Belliss & o. EM is 1,185 0 0 
Willans & Robinson .. . | 1085 0 0 
Cash, Robinson & Co, (Informal). 


Mather & Platt j 
Warburg, Dymond & Co. 5s 


* Accepted. 


The tenders received for the supply of electric light pillars, as 
follows, viz.:—(a) 9 cast-iron ornamental lamp pillars, (b) 10 oast- 
iron ornamental p pillars, with special flanges, (c) 19 ornamental 
carriers for arc lamps, were as follows:— 


— (a) each. | (b) each. | (c) each. 

£ s. d £ s. d f . d. 

J. Allen, sen., & Son ret "T 9 18 5 0 18 5 0 7 00 
Geo. Smith & Co. .. 825 xe ʻi 12 5 0 12 5 0 5 10 0 
W. Macfarlane & Co. s5 s 10 4 0 19 18 0 716 0 


* Accepted. 
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NOTES. 


Submarine Telegraphs.—With reference to Mr. C. 
Bright's letter on page 301 of this issue, no doubt our 
reviewer will deal with this in our next issue, and in a 
manner which, if not entirely to the satisfaction of Mr. 
Bright, will more than justify his really mild criticisms of 
the work in question. 


Current Density as a Factor in Copper Retining.— 
The recollection ats the m which 5 the elec- 
trolytic copper i , a8 it existed 15 or 20 years 
ae vl ee Ap among those who in these 
days handle thousands of tons of copper matte monthly. 
The secret of success was su to rest safely with a few 
German establishments, and with one well-known gold and 
silver refining concern in this country. Of course, says the 
New York Electrical ineer, there was no secret in the 
real sense of the word ; but, nevertheless, besides this sup- 
posed barrier, there were substantial deterrents to the under- 
taking of electrolytic refining work, and principal among 
these was the great cost of the plant, and particularly the 
long period of time during which a large stock of metal 
remains unproductive of interest while undergoing the pro- 
cw, It is perhaps to the great reduction in the latter item 
that the notable increase in electrolytic metal refining 
wrk is attributable. This is well brought out in a 
wy able review of the situation by Mr. Titus Ulke 
appearing in Engineering and Mining Journal. 
It ws not at all uncommon 10 years ago for copper 
refiners to stock their tanks with 75 to 100 times as much 
copper as was daily produced in regular work. This 
enormous disparity has been ually reduced, so that to-day 
only from one-fourth to one-fifth that amount is required, or 
an average of 15 to 20 tons per ton of output. For the 
ultimate cause of this marked improvement we must look to 
the method of handling the baths, ane PECA to the 
higher current densities now made practicable. Whereas 
formerly currents of only 2 to 4 amperes per square foot 
were thought permissible, to-day current densities of from 
15 to 20 amperes are employed in some establishments, and 
the end is not yet in sight. The conclusion reached by Mr. 
Uike is that the average proportion between the total copper 
“in process of treatment,” and the yearly capacity (measured 
by output) of our electrolytic copper works is now about 
4 per cent., as against two or three times as much formerly, 
and that the average proportion is going to decline still 
lower within the next year or two. These are in i 
developments, and it is safe to say that with the water- 
powers now being rapidly developed in the United Paa 
we shall see still further increases in the electrical me 
reining industries, 


eee Ak sere is the slightest Jess in 
y supply of any district, our newspapers e 
tn alarming fuss, often far greater than is warranted when 
the facts ars known. Of course, electricity is blamed, and 
ihe writers, and in the majority of cases, the readers also, 
overlook the fact that gas lighting is responsible for many 
Very serious explosions and failures in the course of 12 
months, On Monday evening this week, Tonbridge was 
panged into darkness at eight o'clock at night, when the 
Eines of the town was in full swing. For about six 
minutes the business portion of the town was in absolute 
darkness, and much inconvenience was caused at the station 
in connection with the working of the signals. It is stated 
5 5 ie iue was due ee an 
wcident to a pipe in the gas-holder or to negligence in 
lowing a water syphon to become filled, thus shutting off 
the supply. The manager of the orks caused a fresh 
bolder to be turned on, and in a short time the town was 
again in its normal oondition, 


lastitution of Mining Engineers,—The ninth annual 

meeting of this Institution is to be held at Birmingham on 

Tuesday, September 18th. Among the papers down for 
is one on “The South Staffordshire Mines Drai 


1 ramage 
with Special Beare to Electric Power Pumping,” 
by Mems, E. B. Marten, M. I. E. E., and Mr. E. Howl. à 


The Early Days of Electricity.—Prof. Elisha Gray had 
some interesting revelations to make the other day at a 
meeting of the North-Western Electrical Association at 
Puluth respecting the difficulties under which the pioneers 
of electricity worked in those early days when, as he said, 
“ practical electricians knew nothing about the relations of 
wires to magnetism, resistances, &c.” The first man who 
came to America with a Varley rheostat was a great man, 
and he used to carry it about under his arm, whilst people 
wondered. Prof. Gray amused his audience by referring to 
the lectures of a certain professor o ee before the in- 
vention of the telegraph. He was taking his class through 
a course of “electricity,” showing the experiments with the 
frictional machine, and telling the students how Franklin 
caught the forked lightning from the clouds, tamed it, and 
made it subservient to the will of man.” He seems to have 
waxed enthusiastic, and to have wound up his lecture with a 
regular 4th of July speech, saying finally: * Young men, 
you were born too late to witness the development of this 
great science—slectricity.” We wonder what the old pro- 
fessor thinks now, if it is possible for him to look down 
upon the progress that electricity has been making since his 
time, and whether he remembers that little speech he made 
to the boys over 50 years ago on the subject of electricity. 
Tempora mutantur et nos mutamur in illis. Prof. Gray, it 
seems, has a reputation for wit, and he seems to have excelled 
himself on this occasion. We do not know whether the 
verses which he quoted towards the close of his remarks are 
his own composition, but they are new to us. The subject 
is the difference between the * now and the then," and they 
run as follows :— | 

“ In the olden time, along the street, 

A glimmering lantern led the feet 
When on a midnight stroll ; 

Bat now we catch, when night is night, 
A piece of lightning from the sky 

Aud stick it on a pole. 

“Time was when one must hold his ear 
Close to the whispering voice to hear, 
Like deaf men, nigh and nigher; 
But now, from town to town he talks, 
And puts his nose into a box 
And whispers through a wire. 

“In other days we took a car, 
Drawn by a horse, if going far, 
And felt that we were blest; 
But now the conductor takes the fare, 
And sticks a broomstick in the air— 
And the lightning does the rest.” 


Condensing Water Coolers.—We have received from 
the Klein Engineering Company, of Manchester, a circular 
urging the use of apparatus for cooling water over and over 
again for condensing purposes. The arrangement of the 
cooler is not sufficiently indicated by the description of it, 
or by its pictorial representation, bnt we take it to be of the 

ind which exposes thin films of water over a area to 
the evaporative effect of the atmosphere. It is claimed that 
an ordinary open self-ventilating cooler will occupy about 
1 square foot of floor I.H.P., and a height of 16 to 
20 feet. With fan ventilation, about a sixth the area only is 
required, while one for self-ventilating chimney type requires 
about one-third the area of the first type. There can be no 
doubt that did steam users more fully realise the possibilities 
of water coolers, the use of condensing plant would consider- 
ably extend. 


A Big Prize for an Automobile Accumulator.—At a 
recent meeting of the committee of the French Automobile 
Club a letter which had been received from a firm of 
accumulator manufacturers was read. In this letter, says 
an American Exchange, the firm, whose name was not made 
public, offered to set aside a sum of $5,000, to be given to 
the maker of any accumulator which could be ed to be 
better than their own. The committee resolved to write 
to the firm in question, stating that they were willing to 
accept the $5,000, and to make it a prize for the best, accu- 
mulator in the secondary-battery competition, which it is 
proposed to hold next winter. 


The Late Dr. Cornelius Herz.—Letters of administra- 
tion to his estate have been ted to the widow of the 
late Dr. Cornelius Herz, the whole of the deoeased's estate 


being sworn at £20. 
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A Dream.—Prof. Arthur Schuster is much to be envied. 
He is able to dream through his holidaya, and sternly to 
refrain at other times. Even the approach of a British 
Association meeting concentrates his faculties. His dreams 
are most fanciful, yet most coherent, most romantic and yet 
most practical. His mind retains them for his waking 
hours, and his p2n describes them in Nature with every 
charm of literary style. He is nearly convinced of their 
trutb, and this surely is the note of a perfect dreamer. How 
is it that other maces of attraction require agents of two 
opposite kinds, and are accompanied by repulsion, while 
| rli po requires but one kind, and knows no repulsion ? 

y do magnetic and electrical actions seem essentially to 
require that the.molecule should be arranged about an axis, 
with opposite properties in its two senses, while gravitation 
asks for nothing of the sort? The answer is obvious. 
Matter has its mate. There are two kinds of matter 
mutually repellant, and our world consists entirely of the one 
kind, and has none of the other. It has been repelled into 
space. As his maid krooks at the door with the hot water, 
the professor wonders, can this be true? Of course it is 
eds Anti-matter is what Alice found behind the looking 
glass. 


The Wenstrom Machines, — The  Fuller-Wenstrom 
Electrical Manufacturing Company have recently started 
business in this country as manufac- 
turers of the well-known Wenstrom 
machines. We have just had an 
opportunity of inspecting some of 
the machines at the company’s office, 
and we were most favourably impressed 
with the excellence of the manufacture. 
Single-phase alternating motors form a 
special feature of the company’s work, 
and judging from the ease with which 
single-phase motors were started on full 
load, there ought to be considerable 
business in this direction. The com- 
p-ny are making a speciality of tbree- 
pe plants, and in this particular 
ranch they have the great experience 
of their Swedish engineers. The illus- 
tration shows a continuous current 
tramway recently put down in Stockholm 
by the Wenstrom Company, and which 
is giving great satisfaction. The com- 
pany inform us that they have already 
large orders on their books, and we 
wish them every success in their new 


enterprise. 


The Rumour about Mr. Preece.—Statements have 


appeared in various London and provincial papers to the 
effect that the Postmaster-General has requested Mr. W. H. 
Preece, C.B., the electrician-in-chief to the Post Office, to 
continue in that position for several years longer, notwith- 
standing the fact that he was to retire this year. It has 
been stated that such an arrangement pointed to immediate 
steps being taken by the Post Office for the establishment 
of a complete State telephone system. We are authorised 
to say that there is no foundation for this report, which 
must 2 looked upon as a quite unauthorised newspaper 
canard. l 


The Present Status of Electrical Eogineering.—In 
reviewing the progress of electrical work, Dr. A. E. Kennelley 
stated recently that in 1884, outside telegraph and similar 
work, he doubted if the capital invested in electrical work 
in the United States exceeded a million dollars. To-day it 
is estimated at 1,900 millions, or nearly £400,000,000 
sterling. At the former date a 50 kw. machine was large, 
while a 100 kw. was called a **Jumbo," from its supposed 
elephantine proportions. To-day the largest machines build- 
ing, or built, are of 4,600 kw. capacity. In 1882 prices of 
dynamos were about 10d. per watt of output. Now they 
cost about ld. per watt. Yet efficiencies are but little im- 
proved, except in respect of output per unit of mass, In 
1882 a 92 per cent. efficiency accompanied an output of 13:2 
watts per kilo. of weight. Now about 22 watts per kilo. are 


obtained. The cost of a kw.-hour in 1884 was 7} cents, 
To-day it is but 1 cent, and even half this has been 
reported. Lamps of 16 C. P., which cost $1, now cost 18 
cents. The best gave 0 28 C.P. per watt, against 0'4 to-day, 
The best secondary cells in 1884 gave 3:425 watt-hcurs per 
pound of electrode, at an efficiency of 69°45 per cent., ata 
mean rate of 12:42 amperes per square foot of negative, 
Now they yield 5 to 6  watt-hours per pound of 
charged cell at 85 per cent. efficiency at 4°8 amperes of 
foot of negative plate. The largest battery in America has 
166 cells, weighs one million pounds, and has an eight-hoar 
discharge of 22,400 ampere-hours. In traction the intro- 
duction of soft cast steel has raised motor output from 5 to 
14 watts per pound, and assisted to extend the system of 
lines to the present 14,000 miles, employing 170,000 men; 
while in power transmission the North American continent 
has 150,000 kilowatts of power transmission machinery up to 
85 miles, and as high as 30,000 volts. In hot weather the 
fan motor load of large cities is already a perceptible item, 
The difference pict hag inim and low — and pras 
electricity is rapidly disappearing as a study, one 

goin "d MET the whole. Up transformed current has 
invaded the field of frictional electricity, as seems only what 
might have been foretold. Alternating currents, power 
transmission, the domestic applications of electricity, the 
telephone, all stand far in advance of their position, but a 
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few years ago while in the still subtler forms, radiography 
and all that it implies stand as evidence of electrical 
progress. The author finally points to the importance 
of reasonable standardisation. While it may be true that a 
too rigid adherence to standard forms may tend to hinder 
progress or improvement, it is a fact that the industrial 
X usur gd of electricity will be furthered by reduced costs 
of production such as 1 alone can effect. Thus 
the extensive sale of a given standard for a short time will 
really put a manufacturer in a better position to make an 
advance to a fresh standard than a meagre sale. The 
security of standardising lies in the fact that there is a cer- 
tainty for a few years during which orders can be taken at 
minimum prices and in larger numbers than when invention 
is too rife. Too many so-called improvements are mere 
alterations for the sake of alteration. A tendency to 
standardise would check this, while still allowing genuine 
improvements to assert themselves, 


The “Riker” Electric Phaeton.—During this week 
Messrs. Shippey Bros., Limited, the sole selling agents for 
this country, are exhibiting at the icultural Hall, 
Islington, the Riker electrical phaeton, which is of the latest 
American design, manufactured under the patents of the 
Riker system of Brooklyn, U.S.A. There was a private 
inspection of the motor carriage at Northumberland Avenue 
last week. It is stated that a company is to be shortly 
floated for building these vehicles in this country. 
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' - Memie Reactions and their! Significance in Electro- 
Chemistry.—In a lecture given a short time sgo by 
Friedrich W. Kiister, in which the bearing of the ionic 
bypothesis on chemistry was dealt with, the following 
lecture experiments were described :—In order to show 
the electrical exchange represented by the equation 

Cart + Fe = Cu Fe, pieces of iron and copper are 

` immersed in a solution of sodium sulphate, the former near 

= the top, the latter near the bottom of the vessel. A few 

15 crystals of copper sulphate being brought into the liquid near 

E the copper, a current at once flows from the copper 

„ b the iron through the external circuit. The change, 

e + Fe = 8 Fe++, is similarly illustrated by using 

two iron plates in a solution of common salt, and 

| iog some ferric chloride near the lower one. The 
=? torio] exchanges connected with the reversible reaction, 

“% felt + I = Fett* + I-, are shown by means of 

two platinum electrodes standing in small crystallising 

nit: dishes, which are d in a larger dish. The latter is 

‘2 filed with a solution of pota dura chloride, and under it 

ST we iodine is placed in the one small dish, and a strong 

T: tian of ferrous chloride in the other. The current then 

5 flows (in the external circuit) from the iodine to the ferrous 

ate ulation, but by increasing the concentration of the iodine 

. ions or of the ferric ions, the reaction, and with it the 

direction of the current, is reversed. The change, 

I-+ Br = Br + I is demonstrated in a similar manner. 

If electrodes of iron and platinum respectively are immersed 

ins solution of potassium chloride, and a little iodine added 

in the vicinity of the platinum, a current is developed owing 
to the reaction, Fe + 2 I = Fe++ + 2 I-. A saturated 
slotion of hydrogen chloride in toluene does not conduct 
dectricity, even under a pressure of 72 volts, nor does it act 
oa aleium carbonate, but the addition of a little water enables 

ito do both the one and the other. A saturated (about 0'1 

mmi) solution of carbonic acid colours methyl-orange less 

iMenwly red than a 0°01 normal solution of acetic acid, 

oving to the difference in their dissociation. The diminution 
sociation produced by increasing the concentration of 

ow ion is shown by adding a trace of sodium hy n 

te to the carbonic acid, whereon the red co'our dis- 
appears, or of sodium acetate to the acetic acid solution. No 
change of colour is produced by adding sodium chloride 
to a weak solution of hydrochloric acid coloured by methyl- 
oange, Another phenomenon of a similar kind is the 

Jrecipitation of lead chloride from its satnrated solu- 

tion by the addition of a solution of common salt. 

“The presence of copper in the form of a cathion in a solu- 

tim of copper sulphate, and in the form of a complex anion 

in Fehling’s solution, is proved by passing a current through 
tro U-tobes, one of which contains a solution of cupric 

T , On the surface of which a solution of sodium sul- 

| floats, whilst the other is similarly filled with Fehling's 

E Solution, and an alkaline solution of Rochelle salt. The blue 

- <tone in the one tube moves in the same direction as, in the 

tabe in the opposite direction to, the current. The 

of cupric ions from Fehling's solution is further 

: m by means of a galvanic cell containing lead and 

| copper immersed respectively in solution of lead acetate and 
opper sulphate; in this combination lead dissolves, and 
= Copper is precipitated, but both the reaction and the direc- 

“5 current are reversed when an alkaline solution of 

e ochelle salt is added to the cupric sulphate solution. For 


e vois Ir lan, consult Zeitschrift für Elektrochemie, iv., 


er Water-Tabe Boilers at Sea.—Writing to Engineeri 

i the Babcock & Wilcox Company send sad figures for the 
Purpose of showing how suitable their boiler is for marine 
purposes. Unfortunately, however, many essential figures 
Te ming. It is satisfactory to find that the temperature 
5 of the funnel is not less than that of the boiler itself. 
x Unfortunately, too many of the self-constitnted advocates 
of water-tube boilers do the boiler the doubtful honour of 
| editing it with impossibilities. In the letter before ua 
this is not so, A chimney temperature of 500? to 640° is 
somewhat reasonable, and is what ought to be obtained 
where the rate of fuel consumption is only the moderate one 
of 16 lbe, per square foot of grate. But we do not see of 
What posible utility it can be to state that a vessel at 
A knota speed only burned 63 tons of coal per day. We 


are informed that at 12 knots the horse-power is 1,000. 
Therefore at 84 knots the power will be, say, 860 H. P., for 
which power the coal consumed is quite sufficient, indeed, 
more than is regularly effected with other boilers. Of 
course 64 tons looks small to the cisual reader, who has been 
accustomed to hear about the hundreds of tons daily con- 
sumed by Mayestics and Lucanias. The casual reader is also 
apt to think that a boat which will steam 12 knots at 
1,000 H. P. will require 850 H P. to steam 84 knots, and for 
850 H.P. tke 64 tons seems small. If figures are to be 
advanced on trials they should be plain. Instead, all the 
letter-press is descriptive of a ganboat for which no real 
comparison can be made, and the tabulated figures refer to 
two other ships. We should like to have heard something 
about the behaviour of the boilers with the Yorkshire bitu- 
minous coal. Did itsmoke ? Was there any special altera- 
tion of furnace made to prevent smoke? Engineers are by 
no means yet satisfied that the water-tube boiler has proved 
itself so superior for marine purposes. The question of cir- 
culation is quite an open one. It is far from proved that 
circulation really takes place in water tubes, There are 
reasons to fear that —at least when forced with a hot fire 
the tubes are often empty of water, and that they are exposed to 
gevere water hammer effects, "The Belleville boiler is too 
obviously bad in design for any one to doubt that it cannot 
be satisfactory on a rolling ship. The more inclined tubes 
of the Babcock boiler are less liable to damage it is true. 
We should like some information as to the behaviour over 
some months of the brickwork seats and walls. Brickwork 
in large masses is awkward material in a steamship. Are 
suitably protected metal cases yet used, and, if used, found 
satisfactory ? 


Fly-wheel Accident.—Some months ago we recorded a 
curious fly-wheel accident which occurred at Messrs. Nalder 
Broe. & Thompson’s works, and on Tuesday last the same 
firm experienced a similar accident. Fortunately, as on the 

revious occasion, the incident was unattended by personal 

Injuries. It is surmised that the accident arose from a 
premature sel ap in the gas engine cylinder, which set 
up a reversal of stresses on the fly-wheel. The spokes of 
the wheel were broken close to the rim, the rim itself being 
quite uninjured. The accident caused some interruption to 
the work, but repairs were ep:edily effected. 


The New French Atlantic Cable.—The completion of the 
New French Atlantic cable by the s.s. Francois Arago draws 
attention to the latest and apparently most extravagant piece 
of work in cable laying yet accomplished. We have seen a 
piece of the core, and compared its dimensions with the 
published figures, with which it closely agrees. It consists 
of a central copper wire of 121 inch diameter surrounded b 
12 wires of *042 inch diame‘er. The whole is insulated wit 
gutta-percha to a diameter of 480 inch. Assuming the lay 
of the smaller copper wires to be 8 inches, this would give a 
conductor of 658 lbs. The sectional area of the gutta-percha 
is then 151 inch, and the weight 398 lbs. The published 
figures are 661 lbs. and 400 lbs. These dimensions are very 
similar to those of the last Anglo-American cable, which had 
weights of 650 lbs. of copper and 400 Ibs. of gutta-percha. 
The speed of the French cable for the same length should 
exceed that of the Anglo-American by 1 per oent., but 
differences in the quality of the insulation may well amount 
to much more than this, and we may make a fair comparison 
of the two cables by their lengths only. The length of the 
Anglo-American cable was 1,847 miles; that of the French 
is said to be 8,200 miles, "These lengths make the speeds of 
the two bear almost exactly the ratio of 3 to 1 in favour of 
the English cable, and the percentage earning powers of the 
two 5 to 1, assuming them to have been laid equally ary tA 
It is unlikely that the new cable was manufactured and laid 
under French euperintendence as economically as the English 
one, considering the great experience our engineers have had ; 
and the figures are a suggestive instance of the extravaganoe 
of French foreign policy. Our figures of the Anglo- 
American cable, laid in 1894, are taken from Mr. Dearlove's 
paper, published in a contemporary at that time. The errors 
in the figures given in this connection last week by the same 
journal apparently escaped their reader’s notice. 
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Death of one of Mr. Mareoni's Assistants.—We 
announce with nen that Mr. Edward Edwin 
Glanville, of Trinity) College, an assistant to Mr. 
Marconi, met with a fearful death on Tuesday at 
Rathlin Island, off Antrim ooast, by falling over a cliff 300 
feet high. Mr. Marconi and another assistant were at the 
time at Ballycastle, on the mainland, conducting experimenta 
in wireless telegraphy with the deceased on the island, which 
is some miles off the coast. - 


Electrolytic Iron.— In the spring of 1897, F. Haber had 
opportunities for i ing the eleotrotype methods used b 

e Government printers of bank notes in Germany 
Austria. The resulta of his work are given in the Zeitschrift 
für Elektrochemie, 1V, 410. Both in Russia and in the 
latter country the notes are printed from stecl-faced electro- 
types, made by electrolytic deposition of iron from a bath 

according to Klein’s formula (ferrous and magne- 

sium sulphates), under conditions of temperature and current 
density which have not been divulged. The latter is cer- 
tainly very small, as a plate only 2 mm. in thickness 
requires 14 months for deposition. The plates prepared in 
this way have the aH irri of steel-faced copper plates ; 
the under side is slightly rough, but the author did not 
observe any of the oval pittings spoken of by Lenz in his 
earlier paper on this subject. The thin iron electrotypes 
prepared as above are backed by copper in the usual manner, 
Their advantage lies in the fineness and hardness of the metal 
which is first deposited, and in the delicacy of the copy of 
the original which is thus obtained. The other plan of 
preparing these pias, first to obtain a copper electrotype of 
the original, and then to face this with iron by suspension 
as cathode in the above bath of ferrous and magnesium sul- 
phates. The printing results are, however, not nearly so 
good as when the former method is employed. These slates 
coated with iron can be used for a much larger number of 
impressions than those of copper alone. The author notes 
that the first deposit of electrolytic iron is harder than the 
sacceding ones, and that the variations in hardness are 
meas by the proportion of hydrogen present in the 
deposit. The disadvantage of these copper-backed iron 
plates isthat they can only be renewed by the repetition of 
the whole procese, whereas the iron-faced copper electrot 
can have their faces renewed in afew minutes. F. Haber 
had an 5 of examining the chemical constitution 
of one of the plates deposited according to the methods used 
by the Austrian bank-note printers. The plate was 3 mm. 
thick, and oould be bent double without fracture. Left for 
eee of a year in a damp laboratory atmosphere, it 
showed no apparent sigos of rusting. The original paper 
contains details of the gravimetric method employed for 
determining the hydrogen contained in this iron. He 
obtained a mean percentage of 0:015 percent., which worked 
out toa volume ratio of hydrogen to iron of 17:8, or to a 
volume ratio of 12-0 when corrected for the errors of analysis. 
Lenz obtained volume ratios of hydrogen to iron varying 
from 18'4 to 16:8 in his experiment upon electrolytic iron. 
F. Haber next undertook the investigation of the conditions 
necessary in order to obtain a maximum amount of hydrogen 
in the deposited iron. Using a current density of 2,140 
amperes per square foot, he obtained & deposit containing 
from 0°085 per cent. to 0:110 per cent. of hydrogen. This 

uals a mean volume ratio (hydrogen to iron) of 112. Lenz 
obtain ed ratios between 105 and 129 for this type of iron 
deposit. The latter found, in addition to hydrogen, carbonio 
acid, carbonic oxide, and nitrogen gas present in electrolytio 
iron, but the author has not hed an opportunity for verifying 
these results. The deposit obtained by continued use of the 
high current density just named was perfect in every respect, 
with the exception of ita tendency to cause curvature of the 
cathode. The author overcame this by using a revolving 
cylinder as cathode, within a larger iron tube, which acted as 
anode. If the electrolytic iron be heated in a Bunsen flame, 
the hydrogen and other gases escape with small explosions, 
and the remaining metal is then found to have lost ita hard- 
ness, bnt is still less soft and pliant than wrought-iron of a 
similar thickness. In conclusion, F. Haber states his opinion 
that iron containing hydrogen undergoes change in physical 
structure with time. He commenced experiments bearing 
upon this point, with intermittent currents, but these are not 
yet completed, 


| and mechanical engineers, machine tool 


Deeompesition of Compeunds by Electrical Osei. 
lations.—In some recent experiments by Alexander de 


were all f 
benzoic acid yielded oxides of carbon and hydrogen, and 
resinous compounds, the latter, together with hydrogen and 
acetylene, also being formed from benzene. The above is 
an abstract of a paper in the Zeitschrift für Physikalisch 
Chemie, 1898, xxv., 284, by Alexander de Hemptinne. 


Electric Lighting of Balmoral Castle.—Mr. W. H. 
Massey writes from Osborne :—'* My attention has just been 
called to the note in your issue of the 19th inst., and although 
it is useless to attempt to overtake a lie when once well started 
in a ‘daily paper,’ perhaps you will be good enough to let it 
be known among electricians that it is not because of any 
delay in the lighting arrangements (which I tested when at 
Balmoral on the 11th inst.) that Her Majesty's departure 
from the south has been deferred for a week.” 


Power Station Tests.—As we go to pos the following 
letter comes to hand from Mr. A. K. Taylor :—“ May I be 
allowed to point out what appears to be an error in your 
issue of the 19th inst ? At the end of an extract from the 
Street Railway Journal on * Power Station Tests,’ the coal 
consumption per electrical H.P.-hour is given as 2:4, and the 
coal per kilowatt-hour is also given as 2:4 lbs. ; should not 
the latter have been 3°22 lbs. This coal consumption is 
commented on in the last few lines of the extract.” 


Appointment Vacant.—The Greenock Board of Police 
are inviting applications for the position of resident elec 
trical engineer at £300 per annum. The duties include 
the devising of a scheme for electric lighting for Greenock 
and contiguous districts, and carrying same into effect. 
11 to be sent to the Town Clerk by 31st inst. at 
12 o'clock. 


NEW OOMPANIES REGISTERED. 


Berry's Electrical Company, Limited (58,587).— 
This company was registered on August 17th, with a capital of 
£3,000 in £1 shares, to acquire and carry on the business of electrical 
found l gineers, machin e a ir rere 
ounders, consulting engineers, ery agents, and mill fu 

now carried on by Richard Berry and Francis Wareing, at 7, St. 
Martin's Row, Broad Street, Birmingham, aas R. Beny A Oo. 
The subscribers (with one share each) are:—John B. terley, 
117—119, Newtown Row, Birmingham, manufacturer; Francis 
Wareing, 18, Richmond Road, Olton, Warwick, clerk; Albert E. 
Chatterley, 117—119, Newtown Row, Birmingham, manager; Richard 
Berry, 7, St. Martin's Row, Birmingham, electrical engineer ; Walter 
G. Floyd, 48, Cherry Street, Birmingham, accountant; Percy N. 
Chatterley, 7, St. Martin's Row, Birmingham, electrical engineer; 
Edward Rowlands, 41, Temple Row, Birmingham, solicitor. Tbe 
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five; subscribers are to appoint ; qualification, 7 
mention as the company may determine. TUE 


Siddall & Hilton, Limited (58,588).—This company 
registered 17th, with a capital of £100,000 in £10 
shares (5,000 perference), to acquire the businesses carried on at 


Mattress. Company, Limited”; at 


E 


- manager; John 
Laurence Road, Olontarf, Dublin, works manager ; 

Hilton, 110, Platt Street, Moss Side, Manchester, sculptor ; 
and George Maskew, 21, Wade Street, Halifax. The number of 
directors is not to be less than two nor more than seven ; the first 
ove Rowland Siddall and Thomas Hilton; qualification, 100 shares ; 


—This company was registered on A 
£90400 in £1 shares pes 


I. 

Wyadbam Oreacent, N., accoantan 
; E. Dowdeswell, 33, Oraoleigh Road, West Green, 
C. Kirkman, The Limes, Stafford Road, Wallington, 
and John T. Brice, 44, Roderick Road, Gospel Oak, 
number of directors is not to be lees than two nor more 
; the first are Lord Tweedmoutb, Lord Kelvin, O. O. 
Armstrong, J. H. Lukach, and G. Anderson; qualifica- 
shares; remuneration, £1,000 per annum, divided 


HH. 
AIT 
IF 


Falcon Kren Works, Limited (58.607).—This com- 
pany was registered on August 19th, with a capital of £5,000 in £1 
to an agreement with J. Wild & Co., Limited, and 
carry on the business of electricians, electrical and 

boiler-makers, iron and brass founders, steel 
The subscribers (with one share each) are :— Tom 
Bothwell, Belgrave Road, Oldham, machinist; James H. Fisher, 9, 
South Parade, Manchester, yarn agent: J. Wild, 548, Oldham Road, 
Failsworth, tailor; James Procter, Wallshaw Place, Oldham, draper: 


manager. Registere 
Registered office, Faloon Street Oldbam, 


George Lock & Co., Limited (58,612).—This company 
registered on August 19th, with a capital of £10,000 in £10 
to take over the aseets of a company of the same title, and to 
of builders, decorators, furnishers, silk mercers, 
fitters, &c. The subscribers (with one share 
„ 16, High Street, Homerton, clerk; James M. 
hiere, Surrey, gentleman; F. Newman, 
„Poole Park, Fulham, S. W., printer; J. J. Halse, 
alham, printer; W. H. Bennett, 172, Clarence 

Road, N. W., printer 's reader; J. Sullivan, 21, Trott Street, Battersea, 


ae 
A 
1p. 


BW. com ; Jobn Halse, 34, Hugo Road, Fulham, S. W., 
pim. d. W. Lock is the first managing director, with £1,000 per 
mnam remuneration. 


OFFICIAL RETURNS OF ELEOTRIOAL 
OOMPANIES. 


Electrical Power Sterage Company, Limited (80,813). 
—This company’s annual return was filed on August ‘4th. The 
capital is £100,500 in £5 shares (100 founders’). 66 founders’ and 

ordinary shares have been taken up, and 15,920 ordinary shares 
ate considered as paid. £5 per share has been called on the founders’, 
and £3 per share on the remaining ordinary. £10,200 5s. 1d. has 

pod, 3 £474 6s. 1d. paid on 409 (4 founders’ and 495 


Electricity Supply Company for Spain, Limited 
(29,103).— This com 's annual return was on August 11th, 
whea the whole pta. of £100,000 in £5 shares (100 founders") was 
taken up. The founders’ shares are considered as paid, and £99,500 
has been paid on the ordinary. 

Ernest d. Denner & Co., Limited (56,777).—Thbis 
merae ap ont ore caplet tt d ttn ho 
paid, and £1 is in arrears, , i 


phone Com or else that licenses should be 
palities. He à 


F. W. Smith & Co., Limited (56,604).—This com- 
pany’s statutory return was filed on July 20th, when 200 shares were 
taken up out of a capital of £5,000 in £5 shares. £5 per share has 
been called, and £812 10s. paid, leaving £187 10s. in arrears. 


CITY NOTES. 


Consolidated Telephone Construction and Manufac. 
turing Company, Limited, 


Mn. O. L. W. Frrzaznarp presided on Thursday last week over an ex- 
5 general meeting of tre above oompany held at Winchester 
House, “ consider the present position of tbe company, and to 
pase such resolution or resolutions as to the continuance or of 

be company’s business, or otherwise, as the meeting may determine, 
and if the meeting sball so determine, to pass the following resolu- 
tions: — (1) Tha“ the company be wound up voluntarily. (2) That 
Mr. O. L. W. Fitzgerald, Sir Alexander Armstrong, K O.B., Mr. 
Arthur Henry Baker, and Mr. Henry G:iwing, the present directors 
of the company, be the liquidators; and (3) That the remuneration of 
the liquidators be at the rate of £52 10s. per annum each, so long as 
the liquidation shall continue." 

The CHAmMAA said it would be in their recollection that 
efforts had been made at the past three meetings to induce the 
directors to place the company into liquidation, and that that course 
had been opposed by the board. The board, however, pledged them- 
selves to at once inform the shareholders when they thought the time 
had come to take such a step. A circular was issued last year 
which showed that the board had an overwhelming number of votes, 
tre figures being 109,000 for the board and 19,100 against, while 
20,000 shares held by the board were not included in the 109,000. 
Tbat showed them how absolutely bond fide was the action of the 
board on bebalf of the shareholders in calling that .extraordinary 
meeting to propose the voluntary liquidation of the company. They 
might ask what bad caused that change of opinion. They must 
remember that they boped a good deal from the removal of the fac- 
tory to Coventry, but those hopes had unfortunately not been ful- 
filled. That which had really decided them was the very unsatis- 
factory tradiog account for the past year, and the lack of orders to 
keep the factory going. They had tried to take up various other 
manufactures without any success—indeed, they resulted in loss 
instead of a profit. In 1897 their trading profit was £2,021, and this 
year it was £92; but they had an increase of stock in 1898 from 
£7,912 to £9,260, an increase of £1,948, which was further loss as 
they bad converted their golden sovereigns into stock which 
they could not sell. He found also, their cash balance on March, 
1897, was £8,9C0, and it was now £2,100. Of that sum dividends 
paid amounted to £3,930, and the other sum of £3,000 had appa- 
8 gone in stock, & o. It was that which determined the board 
d them Lot ga id course 5 and iv employés of 

e company were anxious to go on, but personally, WAS BOITy 
say be could not see any manufacturing outlook which would justify 
them in still struggling on, and he for one could not suggest to the 
shareholders that they should carry on the business merely to pay 
salaries. Their sales for the last 44 months had been £3,100, an 
they had £1,700 worth of orders in hand, which was, of course, not 
very good. What they suggested to the shareholders was a slow 
liquidation, conducted with all economy. This liquidation could not 
be hurried if the shareholders were to derive much benefit out of it. 
Their business assets consisted of three items:—(1) The manufac- 
turing business, including freehold plant and stock; (2) the private 
wire business; and (3) investments and book debts. They would 
try first to dispose of the factory as & going concern, and if 


8 


unable to do that, to execute all existing orders, re 


contracts, some of which bad a year to run, and then to 
the factory. The private wire business was now paying its way, and 
they were hopeful that they might sell that business as a going con- 
cern. If not, it could be carried on at small cost. Some of the con: 
tracts for these lines did not terminate until 1903. As to investments 
and book debts, the latter they could collect, and the dividends on the 
former could go to swell the amount eventually received by the 
shareholders. e 500 ordinary shares of the National Telephone 
y, and the 1,000 United River Plate shares could be realised 
at a favourable ty. Tho realisation of the 2,000 5 por osas 
and 10,500 8 per cent. debentures in the Anglo-Portuguese phone 
Company depended on their ability to sell that undertaking. The 
20,000 preference, and 189,000 ordinary shares of the Edison Gower- 
Bell Telephone Company were also dependent on what the 
Anglo-Portuguese Telephone Company o»uld be sold for. In con 
nection with the Edison Gower-Bell Company, they had a 
carried on by them 


factory could be made to pay. 
they had tbe orders, but he failed to see where the manufacturing 
business was to come from. Here, however, he must pause, because 
since they last met the Telephone Committee had issued a report to 
the effect that the Post Office should com with the Nati Tele- 
ted to munici- 

ought the Post Office could do little t the 
company, because they were already in competition, and did not get 
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on. Ifthe municipalities took it up there was a possibility of them 

tting orders from them. In conclusion, the chairman said the 
Board had refrained from asking for proxies, as they wished for an 
expression of opinion, which he aeked the shareholders to give before 
he moved any resolution. 

Mr. Woo zy strongly deprecated the throwing up of the sponge, 
in view of the report of the Select Committee on Telephones. The 
pertinent question was whether their oa was conducted in an 
energetic and Prover way, 80 that they were losing on their merits. 
He understood that their revenue from investments was increasing, 
and he could see no reason for putting the resolution. 

Mr. Spencer asked whether the sales in the past three months 
compared favourably with those in the corresponding period of last 

ear. 

Tbe CHAIBMAN: £500 more. 

Sir ALBX. ARMSTRONG said he regrett:d he was not in accord with 
his colleagues on that occasion. He thought it was a premature step 
to wind up, and he advocated calling in an expert to go thorougbly 
ioto the thing and to reorganise the company. He believed they 
had good prospects, and that they would have staunch friends in the 
Post Office, and he thought they would be well supported by the 
municipilities. 

Mr. Buck, who said he advocated liquidation two years ago, con- 
sidered now that liquidation would be wrong. He had altered his 
opinion solely on account of the finding of the Select Committee on 
Telephones, for he considered if municipalities were granted licenses, 
they would get a fair share of the work. 

Mr. Sroor said that compared with telephone construction com- 
panies in cther countries, their business was extremely small. He 
thought the outcome would be that the Government would take up 
the business of telephones, but would only use such competition to 
lower the terms of the National Telephone Company. There was no 
guarantee that if licenses were granted that orders would come to 
them, and he advocated liquidation. 

After a lengthy discussion, it was agreed, on the motion of Sir 
Alex. Armstrong, seconded by Mr. Woolley, that an inquiry be 
made by a committee consisting of Mesers. Stoop, Lawson, and 
Woolley (shareholders), and Sir Alex. Armstrong and Mr. Gri wiog 
(directors), with the assistance of an expert, into the prospects of 
the company, and that the committee should report at a future 
meeting to be called by the chairman. | 


Improved Electric Glow Lamp Company. 


Mn. Har F. Jorr presided on Friday over the second annual 
125 meeting of the above company, held at the Oannon Street 
Hotel. 

The OnBArRMAN, in moving the adoption of the report, having 
apologised for the absence of several members of the board, said the 
balance-sheet showed that the company was now in a healthy and 
prosperous condition, with a balance on the right side, and he con- 
gratulated the shareholders on the fact that their company, with an 
entirely novel, although very beautiful and useful form of electric 
lamp, had so quickly been able to establish their business and to 
become a paying concern. He was pleased to say that the sale of the 
company’s patent lamps was increasing very rapidly, and indications 
showed that the present year’s business would more than double 
that of last year. Tue directors were pushing the business to the 
best of their ability; they had appointed many agents in the United 
Kingdom, and also in different countries of the world. Quite recently 
ther had arranged for agents and sub agents in every principal town 
and district in Australasia, and were also doing the same in other of 
the colonies. The present balance-sheet showed that they had written 
off £10,765 4s. 2d. This amount consisted cf £3,863 98. 9d carried over 
from 1897, and also Buspens» accounts to the extent of nearly £7,000, 
which appeared in the balance-she2t of 1897. The directors might have 
spread the writing off the suspense accounts over a number of years, 
and that would have enabled them to pay a small dividend this year; 
but after careful consideration, they thought it advisable to clear 
them off at once, and so place the company in a sound financial con- 
dition. Any profits now earned in the present year would be avail- 
able for paying dividends, whilst the capital of the company re- 
mained intact, and owing to the increase of the business, all the 
available ready money was wanted. Although the amount written 
off appeared to be a large one, it should not be taken as a loss 
in trading; the greater was expended in establishing the 
company’s business, viz., advertising, exhibitions, arranging agencies, 
&. The directors were very pleased to say that these initial expenses 
would not be continued in the future, the advantages of the lamps 
were becoming well known and appreciated, the company’s business 
was now firmly established as a commercial concern, a trade connec- 
tion had been made, and the company had over 1,000 customers on 
their books, with many agente under contract to take large numbers 
of lamps per annum. The management of the company had been 
entirely reorganised during the past six months, unnecessary expenses 
had been cut down, a more efficient staff engaged under the mansge- 
ment of an executive committee of the directors; the policy of the 
directors now was:—1. To make their business pay as an industrial 
concern; and 2. To uphold and strengthen their patents, as well as 
to sell their foreign patents to the best advantage of the shareholders. 
The company’s lamps were patented in all the principal countries of 
the world, and it might surprise the shareholders to Know that they 
possessed over 50 patents, as well as registered designs. To show the 
value of theee patents, it need only be mentioned that the directors 
had recently sold the French, Belgian, and Spanish patents for 
£25,000, and of tbis the substantial amount of £12,500 had 

received in cash, which had enabled the directors to 
provide for and write off the suspense and other accounts, and to 
place the company on its present footing. The American, German, 


and Austrian patents were now under offer at most ad 
terms, which if realised would pay a dividend of over 50 per cent, on 
the capital of the company. The directors had also sold their S vin 
patents at a considerable profit. The directors had granted licenses 
for the manufacture of their lamps, amongst others, to the Edison. 
Swan Company and the Sunbeam Lamp Company. All contracton 
to the company were now bound under license to recognise the 
validity of the company’s patents, and the directors were also grant. 
ing licenses for sale under royalties. The policy of granting licenses 
safeguards the patents and property of the company. Asa part of 
their new policy, the directors had introduced new forms of opal 
reflector lamps, they had preparer, and issued many thousands of the 
new and very effective illustrated price catalogue, and the directon 
had obtained new patents for the manufactore of these opal reflector 
lamps, as well as an improved process of silvering the lamps, thus 
the directors were meeting the requirements of their 
and at the same time were adding to the value of their patents, 
There was already a very large demand for these lamps, and the 
directors, by securing the patents for their manufacture, had placed 
the company in a positioa to almost monopolise the trade in the 
lamps. The directors had arranged for the manufacture of their 
lamps on a very large scale, aud they felt certain of a very large turm- 
over. The directors were now prepared to supply their i 
shaped lamps as clear glass lamps in any voltage, to meet the require- 
ments of their customers. Asa result of their pee policy, and 
to enable them to carry on their increased business, the directon 
would require additional working capital. The working capital of 
the company was a small one—about £20,000 only—and of this 
nearly £12,000 was locked up in stock n to enable them to 
supply orders quickly. The directors appealed to the shareholders 
to come forward to assist them in their efforts to make their property 
more valuable, and ask the shareholders to take the 12,500 £1 iar 
now to be issued at par. The directores could create other forms of 
shares, but as this would place the original shareholders at a dis- 
advantage, thay submitted. those ordinary shares for issue before 
taking any other course. The shareholders might rely upon the 
directors safeguardiog their interests and doing all that is possible for 
tbe advantage of the company. 

sans SPBAKMAN seconded the motion, which was agreed to unani- 
mously. 


The Chloride Electrical Storage Syndicate, Limited, 


Tux ordinary annual general meeting of the above company was held 
at Clifton Junction, nr. Manchester, on Tuesday, the 19th ins, 
F. H. Bowman, Esq., D. Sc., F. R. S, in the chair. The notice con- 
vening the meeting having been read by the secretary, the director’ 
report and statements of accounts for the year ending June 30th, 1898, 
were received and adopted. A dividend at the rate of 7 per cent. per 
annum was declared on the “A” shares for the year ended June, 
1898. The retiring director and auditors were re-elec:ed, and s vote 
of thank: passed to the chairman and directors. 


Aluminium Company, Limited.—The report for the 
12 months ended June 30th shows a gross profit of E17, 190. This 
sum, together with £1,447 brought forward, less the amount of £1,15/, 
which remained to ba written off the expenses of issuing the new 
debenture stock, leavesa balance of £6,938, after providing for deben- 
ture interest and fixed charges. The directors recommend a dividend 
of £10 per cent. for the year on the A shares, which will absorb 
£6,000, leaving £938 to be carried forward. 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee have ordered the undermentioned securities to be quoted io 
the Official List :—Electric Construction Company, Limited, 8,657 
7 per cent. cumulative preference shares of £2 each, fully paid, Nos. 
16,344 to 25,C00. 

Applications have been made to the Stock Exchange Committee to 
appoint a special settling day in and to grant a quotation to:— 
London Electric Supply Corporation, Limited—Ordinary shares of 
£3 each; 6 per cent. preference shares of £5 each; and 5 per cent. 
mortgage debentures. 


TRAFFIC RECEIPTS. 


The Bristol Tramways and Carriage Company, . tor the 
week ending August 19th, 1898, were £3,941 16. 2d.; period 
1897, £2,691 18. 1d.; increase, £1,250 3s. 1d. 


The City and South London Railway Company.—The receipts for the week ond- 
ing August 21st, 1898, were £1,014; week ending August 22nd, 1897, £1.02! : 
increase, £23; total receipts for half-year, 1898, £7,829; corresponding 
period, 1897, £7,314; increase, £515. 


The Dover Corporation Electric Tramways.—The receipts for the week 
ending August 20th, 1898, were £272 158. 11d.; total receipts to August 20th, 
1898, £4,794 2s. 4d. 


The Dublin Southern District (Electric) Tramways Company.—The receipts for 
the week ending August 19th, 1898, were £1,250 17s.; corresponding week 
last year, £722 8s. 6d.; increase, £528 8s, 6d.; passengers carried, 167.702; 
corresponding week last year, 106,568; te to date, £7,988 lis. fd. 
aggregate to date last year, £6,068 17s. 9d.: increase to date, £1.59 
168. 9d.; mileage open, 9 miles, against 8 miles last year. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
August 21st, 1898, amounted to £1,664; corresponding week last year, 
£1,518; increase, £146. 


The Western and Brazilian Telegraph Company: Limited.—The receipts for 
the week ending August 19th, 1898, after deduc 17 per cene of the 
gross receipts payable to the London Platino-Brasilian Telegraph Com- 
pany, Limited, were £2,584. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


2 Business done 


— 


i Stock | 


Present ; Closing Closing during 
NAME. or Dividends for 

lam uw : the last three years. MIA | Ad oe aah: August 24th, 

1895. 1:90. , 1897. . Lowest. 

137,400, African Direct Telegraph, 4 % Dobs. pn 100 4 % | 100 —104 100 136 
25,000 Amazon Telegraph, shares I 10 | ue E diua | 6— 7 ' 6— 7 Im 

125,000 ' Do. do. 5 95 Debs. Red.. dus uds | 2E 2 — 95 92 — 95 

923.960! Anglo-American Telegraph  ... a i E £2 gs £2 13s! 3 % 64 — 67 64—67 | 6H 

3, 58,0200 Do. do. 6 % Pref. Stock £4 188 £9. 68 6 95 115 —116 115 —116  ' 116 | 115 

3. 88,0201 Do. do. Deferred.. . Stock... | TT e. 15 — 154 15]— 15} 15! | 158 
130,000 | Brazilian Submarine Telegra . {| 10 7 7% 7  15j— 16} 151— 16} 161 152 
19,0001, Do. do. 5 K. Debs. 2nd geries, 1900 | 100 | 5 aoe .. 111 —115 111 —115 as 
44,000 Chili Telephone, Nos. 1 Peer 2 Ee. dur. Bud 4% 14% 2j— S3jxd 27— 3} 

10,000,0008 Commercial Cable — . . 8100 7 8 * |8% 180 —190 180 —190 ME MM 
918, 2971, Do. do. Sterling 500. year 4 V Deb. Stock Red. Stock . ses 104 —106 105 —107 106] | 1051 
224,850 Consolidated Telephone Construction and iiie. 10/- | 14 2 & bed $35— +t | k— dh S vos 

16,000 Cuba Telegraph .. a: in ; |: 10 8 | 8 7 7— 8  7i— 8 8] 77 
6.000 Do. 10 % Pref. esse .. . . s 10 10 & 10 % 0 16 — 16 15 — 16 "EE nM 
12,931 | Direct Spanish Telegraph - is sue | 5 4 4 4 4 — 5 4 — 5 B 
6,000 Do. do. 10 % Cum. Pref. .. 8 10 95 10 % 10 10 — 11 10 — 11 EE 
30,0000 Do. do. 44 % Debs., Nos. 1 to 6,000 ... 50 44% | 44% | 44% 102 —103% 102 —105% — ... | .. 
60,710“. Direct United States Cable we! 20 24% |2% | P | Mp 1117  10H— 1H 111 1135 
120,000 Direct West India Cable, 44 Y Reg. “Dob. 100 en .. | 100—103 100 —103 oo .. | ... 
44,000 Eastern Telegraph, Nos. 1 to 400,000 D 10 64% 63 17% 171— 17} 171— 18 171 173 
1.295. 00 Do. 34% Pref. Stock . 100  ... aa . . 102 —106 103 —106 105 101 
&9,000 Do. 5 % Debs., repayable August, 1899... 100 5 / 5 95 5 9, 100 —103 100 —103 | ... - 
1,302,6151; Do. 4 95 Mort. Deb. Stock Red. site . . Stock 4 4 & 4 124 —198 124 —128 | 12tX 1- 
250,000 ' T xu Australasia, and China Telegraph  ... d 10 7 & 7 7 174— 172 174— 173 1713] 178 
0 5 Aus. Gov. Sub.) Deb., 1900, red. ann. || ; | 
25,2001 rm E 649, 3.976 4326 100 5 25 |5 * | 6 25 |99 —103. | 99 —103 " 
100,5001 Do. do. Bearer, 1,050—3, 976, 4, 327—6, 400 | 100 | 5 5 $ 5 100 —103 100 —103 
320,0007 z Do. 1% Deb. des "T .. Stock 4 4 4 $ 123 —127 123 —127 
astern and South African Telegraph, 5 Mort. Deb., vis d 
35,1001 1900 red. ann. drgs., Reg. Nos. 1 to 2,343 | 100 |9 % 9 o | 77 F 
46,5001 Do. do. do. to bearer, 2,344 to 6,500 | 100 | 8 % | 5 & *. 100 —103 100 —103 e 
300.0001 Do. 4% Mort. Debs., Nos. 1 to 3,000, red. 1909 | 100 | 4 & 4 . . 101 —104 102 —105 10:31 ds 
20,0001 Do. 4% Reg. Mt. Debs. e Sub. * 1—8, 000 25 4 4 .. i104 —107% 104 —107% |... T 
18,227 Globe Telegraph and Trust ids 10 43 43 4495 | 112— 12} | 113— 12} 12111134 
180,042 Do. do. 6% Pref. x is . | 10:6 6 6% 163— 17 :101— 17 17 T" 
130,000 Great Northern Telegraph, of Copenhagen... .. 10 10 10 10 29 — 30 29 — 30 298) 29) 
160,0001 Do. do. do. do. 5 % Debs. ... 100 | 5 5 5 95 102 —105 103 —106 105 | 1043 
97,000 ' Halifax & Bermuda Cable, 44%, Ist. Mt. Dbs., w'n.1-1,200, rd. 100 T .. 100 —104 100 —104 sa iba 
17,000 | Indo-European Telegraph ... $4. e 25.210 10 % 10 61 — 64 51 — 54 53 " 
100,0001 London Platino-Brazilian Telegraph, 6 % Debs. ... .. | 100 | 6 6 Y 6 110 — 113 110 —113 isis s 
28,000 Montevideo Telephone, 6 95 Pref., Nos. 1 to 28,000 ; 5 4 4% | 4 21— 23 2}— 23 8 
484,597 National Telephone, 1 to 484,597 se 5 | 54 54 6 51— 52 | 51— 59 576 5d 
15,000 Do. i Cum. Ist Pref. 10 | 6 6 6 15 — 17 14 — 18 . ... mS 
15,000 Do. Cum. 2nd Pref. ... 10 6 $ 6 6 15 — 17 15 — 17 is 
250,000 | Do. 5 Non-cum. 3rd Pref., 1 to 250,000 5 5 5%'5%' 53— 51 | 54— 5 55 
1,329,471 Do. 33 % Deb. Stock Red. .. Stock 34% | 34% | 3495 | 100—105 100 —105 104 | 103} 
171,504 Oriental Telephone 55 Elec., Nos. 1 to 171, 504, fully paid 1:6 & 5 6575! §& 3 | &— id T i 
100,0001. Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 4 & 4 105 —108 105 —108 i aa 
11,839 Reuter's ... "A ‘ dá sss 8 5 % | 5 6 96 8— 9 | 8— 9 | .. m 
3,381 | Submarine Cables Trust T. m uti Wa liert - . . 136 —141 136 —141 |... Ej 
58,000 | United River Plate Telephone "m ve vi ves 6 4 & 6705106965, y— 43 41— 4i d. a 
146,7331 Do. do. 5 Y Debs. ... me ... (Stock, 6 is . . 1103 —106 103 —106 s $us 
15,609 West African Telegraph, 7,501 to 23,109  ... be —. 10 4 $ nil | nil 3 3 4 T ivi 
213, 4001 Do. do. 5 % Debs. . 100 5 5 5 % 100 —103 |100 —103 or i 
ved West Coast of America, Nos. 1—30, 000 and 53, 001—858, 008 2$ | ... : $us 1— 2 1— 1i S sas 
150,000 Do. do. 4% Debs., 1—1 ,500 gua. by Braz. Sub. Tel. | 100 | ... i .. |104 —107 104 —107 106 iss 
64,269 | Western and Brazilian Telegraph M ..| 18:8 $ 2 & 8195 | 121— 123 | 121— 123 128 | 12j 
32,129 Do. do. do. 5% Pref. “Ord. . ee 74 5 5 5 & 8 — 8j 8 — 84 8d | .. 
88,129 Do. do. do. Def. Ord. 74 15 | nil à 4 — 4 — 44 4k 
880, 521 | Do. do. do. 4 * Deb. Stock Red. ... Stock l 107 —110 |107 —110 108 s 
88,821 | West India and Panama Telegraph . we | 10 4% 1 — 1 i— 11 14 $ 
84,563 Do. do. a $ Cum. Ist Pref. ... | 10 6 6 6 8i— 9} 83— 91 9 814 
4,669 Do. do. Cum. 2nd Pref. 10 6 6 6 6 — 8 6 — 8 73 .. 
80,0007 Do. do. do: 5 % Dobe. „Nos. l to 1 800 100 5 5 5 104 —107 105 —108 ‘ts - 
1,163, 0008: Western Union of U.S. Telegraph, 7 % 1st Mort. Bonds $1000 7 7 7% 105 —110 105 —110 , .. | .« 
160, 1007 Do. do. do. 6 % Ster. Bonds 100 6 6% 6 100 —105 100 —106 | ca! í 
ELECTRICITY SUPPLY taea 
| 
30,000 Charing Cross and Strand Electricity Supply i 5 5 * 6% 7 7 * 12 — 13 «d 12 — 13 , ; 
20,000 Do. do. do. do. 4j 95 Cum. Pref. 1 5 8 51— 64xd 6 — 62 à 
26,000 *Chelsea Electricity Supply, Ord., Nos. 1 to 10,277... 5 5 [4 | 5 % 6 Hà— 93 81— 9 9i 88 
60,000 Do. do. do. 44 J Deb. Stock Rod.. „ Stock 445 449 43% 113 —115 113 —115 111 aet 
00,000 City of London Electric Lighting, Ord. 40,001—90,000 .. | 10 5 7 96 P 96 | 25 — 26 | 20 — 26 254 25 
10,000 Do. Prov. Certs. Nos. 90,001 to 100,000 £5 EE CU | „ . 24; — 253 25 — 2. 
40,000 Do. 6% Cum. Pref., 1 to 40,000 ... 10 6 6 P 6 9, | 1641— 174 | 164— 17h 1613 
400,000 Do. 5 7 Deb. Stock, "Scrip. (iss. at £115) ‘all paid 5 5 | 5 125 — 130 125 —130 | 129 , 124 
80,000 County of TER & Brush Prov. Elec. Ltg., Ord. 1—30,000 | 10 | nil | nil | nil 13 — 14 13 — 14 ae 
10,000 | Do. do. do. Nos. 30,001 to 40,000 £6 paid. IO x5 n m 81— 94 841— 93 
20,000 Do. do. do. 6 4 Pref., 40,001—60,900 10 6 „ 6 5 6 14 — 15 14 — 16 
17,400 Edmundsons Elec. Corp., Ord. Shares 1—17, 400 . 5 T e 5 5 — B4 5 — 64 
10,000 House- to-House Electric Light Supply, Ord., 101 to 10, 100 5 Ä e 4 | 81— 91 84— 91 
10,000 Do. do. 7 96 Cum. Pref.. 5 7 79 7 92 — 104 91— 104 fas age 
62,400 *Metropolitan Electric Supply, 101 to 62,600 | 10/4 5 „ 6 „ 153— 164 16 — 17 164 | 16 
22,0002 Do. 44% First Mortgage Debenture Stock E 44 4496 | 44% ne —120 116 —120 sme D Meds 
6,452 Notting Hill Electrio Lighting js 1012 475,6 16 — 16 15 — 16 e 
31,980 *St. James’s and Pall Mall Electric Light, Ord. 5 | 74% re 144% 16 — 17 164— 171 174 10H 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 xus 
90,000 Do. do. 4% Deb. Stock Red. Stock — 4 105 —108 105 —108 
43,341 South London Electricity Supply, Ord., £2 paid ... 5 5 „ ᷑ eee) xls 
79,900 Westminster Electric Supply, Ord., 101 to 80,000 5:792519 9 12 | 16 — 16 xd 1541— 163 | 16] 16 
U | i 
* Bubject to Founder's Shares, + Quotations on Liverpool Stock Exchange. 
| Unless otherwise stated all shares are fully paid. | Dividends paid in deferred share warrants, prone being used as oapital. 
Dividends marked § are for a year consisting of the latter part of one year and the firet part of the next, 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


| i 
Stock sna Business done 
Present NAME. or Dividends for oer | are during week 
Issue. Share. the last three years, a eu 17th. | Peon 24th. | Aug. 94th, 189. 
——— — — = 
| 1895. | 1896. | Highest. Lowest 
30,000 pritiah Electric ee ae vite - (is DES í A. 164— 17 164— 17 161 .. 
o. do 6 um. 30,001—40,000 | E 
10,000 d NN (issued at £2 10s. prem. all pd.) AD E 101— 11 | 18 — 14 134 13 
FA ann Enging., Ord., 1 to 90,000 3 | 230 nil | nil 139— 2 1}— 2 1j 13 
do. Non-cum. 6 % Pref., 1 to 90, 000 2| 8 nil 476, 241— 28 | 24— 21 23 
135 0000 o. do. 44 Y Perp. Deb. Stock . Stock aa .. 110 —14 110 —114 | 
50,000 Do. do. 44 95 2nd Deb. Stock Red. (Stock... id n 102—105 102 —105 ise vi 
19,894 | Central London Railway, Ord. Shares aad a T o PU T TT 92— 10} 9i— 10} 1075 104 
129,179 Do. do. do. £6 paid wes. vr fai 51— 6} 51— CDU ass 
59,254 Do. do. Pref. half-shares £1 paid ae ee ee ee as 1j— 12 11— 14 $i M. ad 
67,680 Do. do. Def. do. £5 paid aT T. - 4— 4i 4— 4i 4 | .. 
630,000 City and South London Railway  ... . Stock 1 14%] 14%| 70 — 72 70 — 72 71 | 70 
22,500 | Do. do. Ord. shares, Nos. 1 to 22,500 £3 pay} 101 ^ xx Y 23— 3} 22— 3} asi — 
32,098 | Crompton & Co., Nos. 1 to 32,098  ... EI ux je eB. |) de AI 
82.850 Do. 5% Ist Mort. Reg. Debs., 1 to 743 of ` 89 — 94 89 — 94 
' £100, and 901 to 1,070 of £50 Red. xad bus e s ST is 
99,261 | Edison & Swan Utd. El. Lgt., Uam shares, £3 pd. 1to99,261 5 65 7 51 6 %| 21— 2ixd, 2}— yg 275 
17,139 Do. do. do. ** A" Shares, 01—017,139 5 5 54 6 %| 4— 5 xd) 4— rae, ee 
194,023 Do. do. do. 4 95 Deb. Stock Red. ... | 100 | ... PA .. |101 —103 101 Zjos isa - 
110,000 | Electric Construction, 1 to 110,000 ... ess 2 6 2 6 6 28— 28 21— 23 276 2855 
16,343 Do. do. ms Cum. Pref., 1 to 16, 348 1 i 7 7 3 — 34 3 — 34 375 358 
111,100 Do. do. Perp. 1st Mort. Deb. Stock  ... Stock ial .. 105 —107 105 —107 105 i: 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 ... PETS - ds i— 8 i— 8 T3 
67,275 | Elmore's Wire Manufacturing, 1 to 69,385, issued at 1 pm. 31 a oF ee + 3 1— 1 1 
9,6001 | Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 — 10 ee 7 7 9— 11 10 — 12 uio T rn 
12,500 | Henley's (W. T. 2' Telegraph Works, Ord. ... — ...  ... | 10 | 855 10 %| 12 % 21 — 22 | 21 — 22 213 | 9j 
3,000 Do. do. 17 GENE ..4 4| 10! 7 & 7 7 95|1841— 194 | 184— 1 is m 
50,000 Do. do. do. 44 Mort. Deb. Stock.. . Stock 43% 44 430112 —117 112 —117 116 T- 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works is | 40 |) 30 925] 10 75i 10 7 214— 224 22 — 23 224 | 224 
300,000 Do. do. do. 4% 1st Mort. Debs. | 1000. .. 102 —106 102 —106 | 106 | .. 
37,500 Liverpool Overhead Railway, DNI. s ..| 10| 23% 23% 34%) 10 — 103 10 — 103 - 
10,000 + Do. do. Pref. EIO paid ...  ..| 10 5 $ b p 5 4 151— 16 |154— 16 T 
37,350 | Telegraph Construction and Maintenance ... e| 12 | 16 S| 16 5! 15 87 — 41 37 — 41 | 40 38] 
150,000 Do. do. do. 5% 8 red. 1899 100 5 %| 5 74 5 95100 —103 100 —103 | 
540,000, Waterloo and City Railway, Ord. Stock  ... ... | 100 i ec] ce H0 180 126 —131 129 EJ 
t Quotations on 555 Stock Exchange. | Unless otherwise stated 1 all shares are fully paid. 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


*Birmingham Electric Supply, Ordinary £5 (fully paid) 101. London Electric Supply Corporation, £5 Ordinary, 34—4]. 
British Aluminium, Ordinary, 1041—11 ; 7 95 Pref., 121—123. National Electric Free Wiring, 5s. paid, 4; dis to 44 pm. 
House-to-House, 44% Debentures of £100, 105—108. *T. Parker, £10 (fully paid), 134. 

Kensington and Eaichtabridge Electric Lighting, Ordinary Shares Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 


(fully peo, TA Debentures, 105—108. Dividend, 1897, 


on Ordinary Shares 10%. 
* From Birmingham Share List. Bank rate of discount 24 per cent. Gune 26m. 1998. 


£5 (fully paid) 14—16; 1st Preference Cumulative 6%, £5 paid, 8—8}. Dividend for 1896—6%. 


MARKET QUOTATIONS, Wodneider. August 24th. 


— . —— 


| nos | crease or 
CHEMICALS. &c. This week. | Last week. Increase or METALS. &c. This week. Last week. Mmerease o 
— €—MÁÀ— c "aes — — — — — — ͤ• E§—ä— — | 
a Acid, Hydrochlorie .. per cwt. 5 5/- aie b Aluminium Wire, in ton lots.. per ton £224 4224 
a itrio P T .. per cwt. 22 22 ds b Sheet, in ton lots.. perton £191 | £191 
a „ Oxalio ;. és ». per cwt. 32 32/- | (is c Brass (rolled metal 2” to !2") basis per lb. | 61d | T 
a „ Sulphuric .. » .. per cwt. 5/6 5/6 i c „ Tube (brazed) .. .. per Ib. A T 
a Ammoniac, Sal per ton 37 37 "n € „ Wire, basis T „ perld. | 64d. | 5 | 
a S ARON Muriate (grey) per ton 419 419 " China Clay. E .. per ton és sä 
ES (white) .. per ton £26 £26 E d Carbon (graphite) "s .. per ton é | "à | 
n Bleachin powder ee per ton £6 15 46 15 Rh Charcoal sð .. per ton T T 
a Bisulphide of Carbon .. .. per ton £15 £15 53 J Ebonite Rod vd er .. per lb. 8/- | 3 
a Borax E 4 .. per ton £14 £14 T Jy: Sheet .. oe se per lb. | 5/- | 5 
a Benzole e. oy o) ee u^ .. per gal. 7/- Ti- Ps g Copper Bars - e .. per ton £62 £62 
50/90 ^ “a .. per gal. 5/6 5 6 i „ Wire (basis price). per lb. "id. 2e 
a Copy r 8 P .. per ton 416 10 416 10 9 » Sheet .. oe .. per ton £62 62 
fenis E - .. per ton | £28 £23 | Ps g Rod 1 .. per ton £62 £62 ° 
: White me $% .. per ton £30 | £30 P n German Silver Wire per lb. 1/6 16 
Peroxide ve .. per ton £27 | £27 | ia h Gutta-percha, fine ^ .. per lb. 5/3 5/8 
a ee Spirit e 1 gal. 2/9 | 2/9 88 | h India- rubber, Para fine .. Per lb. 4/44 4/43 to 4/5 
a N& As Solvent (90 g^ i Iron, Charcoal Sheets .. per ton £18 | 18 | T 
1M C a gal. | 5/6 | 5/6 | * i „ Pig (Cleveland warrants) per ton 42 13 41/114 24. ine. 
a Potash, 1 in casks.. per lb. Ad. | 4d. $s i „ Forgings, vrai IAS per ton | From £11 | From 411 - 
a „ Caustic (75/80 %) .. per ton — £924 | £24 T i „ Scrap, heavy per ton 45;- 455. 
a „ Bisulphate 8 .. per ton £35 | £85 | T^ i, Wire galvanised No. 8. per ton 48 15 £8 15 . 
a Shellac à .. per cwt. 64/- 64/- — o Lead, Eng Ingot .. per ton | £13 £18 | x 
a Sulphate of Magnesia . és .. per ton £410 44 10 ak " Sheet .. per ton £18176 £14 2,6 dec. 
a Sulphur, Sublimed Flowers .. per ton £610 £6 10 is f Mica . per Ib. bé | 5j A 
» A^ more as .. per ton £5 10 £5 10 bs m Manganin Wire No. 28. .. per lb. 85 89 
.. per ton £5 £5 - Mercury f .. per bottle 47 12 £719 ' x 
A Soda, 9 ic (white 70° J /) .. per ton £815 4815 n o Platinum .. per oz. £316 4210 6s. inc. 
a „ Crystals .. perton £8 £8 A | i Steel, Magnet, accdng. to deseptn. pr in From 415 to £40 | 
a „ Bichromate, casks  .. per Ib. 3d. | id. uc ni Steel, Magnet, in bars .. £58 | £58 - 
| 9 Tin, block . .. per ton 476 10 477 Iss. dee. 
UE MM x Pa T .. per lb. 1/2 1/2 | * 
j Yarns, Cotton .. per lb. T | MA e 
j „ Flax, 6 or ‘Blea... per lo. Zad. e z 
j n Hemp, 8 ply 10 lbs. se per Ib. d, . "e 
1 Russian, 10 lbs. per Ib. 44d. 44 | . 
AEN | ute, 180 lbs. rove .. per ton £11 £11 e 
j Manila, 24 thread .. per ton | £29 £29 a 
k Zinc, Sht. (Vielle Montagne brd.) per ton £24 £2 e 
| | ABI eoe 
a Quotations supplied by Messrs. G. Boor & Co i Quotations supplied by Messrs. Bolling & E en 
b ip 1 „ The British Aluminium Co., Ltd. j » » » " Henry C. Yeo & 
c » *. » Messrs. Thos. Bolton & Sons. k » b, » * Morris Ashby, Limited. 
d LES $e ” ” l ” ” ” n” Sanders, Wake & Co. 
e ” " " ” m " " " ” W. T. Glover & Co., Ltd. 
f » » » The India-Rubber, G.-P., and Teleg. Works Co. Ltd n " , ù z P. Ormiston & Sons. 
g " » ” Messrs. James & Shakspeare. 0 n ) n n Johnson, Matthey & Co. 
h " " m „ Jackson & Till 
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STEAM PIPING. 


THERE is a rather suggestive article on steam piping in the 
Engineering Magazine from the pen of Mr. W. Cooper. Attention is 
called to the great study devoted on the one hand to steam boilers, 
on the other hand to steam engines; to the two ends in fact of the 
steam making and using chain, while nothing has been done for the 
intermediate link 


ments often used in favour of ar 
e 


ual. The author shows, 
very pipe is steady, is not set 
m violent vibration, and if it be properly protected, there cau be no 
las of energy from the pipe. There can be no loss due simply to 
reduction of pressure in the passage through the pipe because the 
reduction of pressure is due to friction and can only result in super- 
heating, which may be a real benefit. At the same time there is no 
occasion to make pipes rough inside and so cause friction. If we 
can afford to lose any we may as well do so in smooth pipes, 
and lose the pressure by reducing the size of the pipe. Obviously 
c A M DO Their 
first cost will be less to with. Secondly, they will lose cor- 

radiation; and they will cost less to 

with protecting coveri 


cover ; 
It ought not to be very on ae grind out the roughness of a steam 
pipe by means of a rene emery wheel, and Mr. Cooper suggests 
enam 
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pue the steam piping may be 
diameter when a given carries higher pressure steam. 
exam ple, a stop valve of 8 inches is big enough for a boiler 
lbs. Lass, adl puan, the same boiler at 115 lbs. gauge pressure 
he with 6-inch valve and pipes. Exactly the same 
pplies to safety valve p ons as was shown by the 
the committee on safe ves many years ago, a report 
generally forgotten, though of interest and very valuable. 
The author points out the mistake of drawing steam directly from 
the pipes into the cylinder of an engine. is is especially bad 
when such cylinder is large, and just as in the air vessel of a water 
main there is provision to avoid shock, so, close up to an engine, 
there ought to be a reservoir out of which steam could expand to the 
cylinder and which should equalise the flow in the steam pipe. If 
such vessels were adopted the size of the steam main could be made 
les, and this might be done by enlarging the last length or so of 
pipe, if no room for a reservoir could be made near the cylinder. 
Without such reserve the flow of steam in & pipe must be most 
irregular and pulsating. 
A receiver ought, says Mr. 


TET 


than too large, and a velocity of 200 feet per second can be allowed 
without making the drop of pressure uneconomical. It is not 
imposible that even a 300 feet velocity can be employed with 
mitable receivers and well-designed elbows to the pipe. 

In steam practice there is a good deal of work to be done other 
than new designing. Thus, given an old engine and a new boiler to 
be coupled, then to reduce the steam pressure to that suitable for the 
engine, it would be desirable to do so by using very small pipe, keeping 
1 It is well known that old and weak 
engines work more economically from a high pressure boiler 
viredrawn down than from unwiredrawn low pressure steam. Where, 
of late years, attention has been given to steam piping it has been 
pier i lied, and gone almost wholly in the fanciful design of 
up 


pi 
one of the worst. With its many valves hot and cold on different 
sides, all apt to leak, with cool for water, many water hammer 
risks, bad drai counter currents, and what not, the ring main is 
amply an incentive to breakdown. A good lapwelded or solid drawn 
seam pipe will not fail. Why make a bad design of it and induce 
tilure? We certainly trust to see less of the much-extolled ring 
main and more of simple mains of sound design and material, with 
‘minimum of valves. Some stations must have spent a fortune in 
unecessary pipes and valves in the fatuous strife for duplication— 
de had almost written duplicity. 


BALL BEARINGS. 


A WRITER in Engineering speaks of the ball bearing fad and gets 
promptly corrected for arguing that ball bear are wrong. It 
sppears that his ide» of ball bearings is that balls roll in circular 
grooves, for he speaks of balls sliding for considerable distances. 
People who doubt the ball bearing should endeavour to fix in their 
minds the fact that a properly constructed ball bearing is to be 
laid out on the lines of a cone bearing. Thus if o be the centre 
of revolution, draw o F, o E, at equal angles, cutting the ball at 
Ponts a, b, c, d. "Then will the cone, c, b, c, d, be the equi- 
valent cone which would run truly on surfaces, F o and E o, 
and to get true rolling results with ball bearings instead of 
“mes there must be drawn tangents to these four points, 


viz. the tangents, * x, II, m m, n n. Then will these ta 

represent the surfaces of the cones in which the ball will roll y 
without grinding, the length of path rolled on being exactly pro- 
portioned to the spherical sections through the contact pointa. us 
the line, a d, bears the same ratio to the line, b c, as does the radius 
of revolution, o a, to the radius, o ö. We have batched the lines 
showing the cones to render our diagram more clear. The 
dimensions of the angle, , relative to the ball determine the shape 
of the bearing surfaces. When o E and o F become tangents to the 
balls, these roll on one section only and would be extruded by the 
pressure. With a flat angle, o, the bearing cones become acute, as 
may at once be seen by a rough sketch. It is doubtful it the angle 
at the apex of the bearing cones, that is, between the tangents, Z z 
and & h, should be less than 90°. At smaller angles the destructive 
effecta of the balls is intensified, and the peed of rotation of the 
balls is much increased by reason of their rolling on a smaller circle. 
Even when used for rectilinearly moving pieces, we would prefer 


the surfaces to be slightly coned in order to secure two bearing circles. 
Between two flat surfaces the balls can only run on one circle. 
Cones, however flat, give two paths on the ball, and only half the 
oad on any one point. Balls must not run in a curved groove for 
then they grind all over their area of contact. 

The narrowness of path in a ball bearing demands that pressures 
shall not be too heavy, and, for heavy machinery, cones and cylinders 
which substitate lines for points, secure a practical advantage, though 
if materials were quite unyielding, balls would touch on mathe- 
matical points, and would have exactly the same bearing surface as 
cylinders where theoretical area of contact is a line or the trace of a 
mathematical point, and, therefore, no greater than a point. The 
smallest amount of yield in materials of construction puts, however, 
quite a different complexion on affairs, and makes a cylinder bearing 
superior to a ball bearing where loads are heavy. 


SPECIFICATIONS FOR INSULATED WIRE 
FOR THE NAVY. 


INSULATED wire supplies required for the ships of the United States 
navy are classed as (1) lighting wire; (2) bell wire; (3) cable. The 


following general specifications apply to all :—t 


I. All layers of pure Para rubber must contain at least 98 per cent. 


of pure Pará rubber; must be of uniform thickness, elastic, tough, 
and free from flaws and holes. 


II. All layers of vulcanised rubber must contain not less than 


40 per cent., nor more than 50 pe cent. of pure Pará rubber; must 
be concentric, continuous, and free 

smooth surface and circular 
in the finished conductor that will be in exact conformity with the 
diameter as tabulated. 


from flaws or holes; must have a 
section ; and must be made to a diameter 


III. All layers of cotton tape must be fitted with a rubber insulating 


compound, the tape to be of the width best adapted to the diameter 
of that part of the conductor which is intended to bind. The tape 
must lap one-half its width and be so worked on as to insure a smooth 
surface and circular section of that part of the finished conductor 
which is beneath it. 


IV. Allexterior braid must be closely woven, and all, except silk 


braid, must be thoroughly saturated with an insulating waterproof 
compound which will neither be injuriously affected, nor have an 
injurious effect on the braid, at a temperature of 200 F. (dry heat), 
or at any stage of test, the conductor being sharply bent. 
a diameter over vulcanised rubber or outside braid is tabulated or 

. specified, it is intended to secure a neat working fit in a standard rubber 
gasket of that diameter for the purpose of 
the joint, and no departure from such tabulated or specified diameter 
will be permitted. 


Wherever 
insuring watertightness of 


Lighting wire is classed as single conductor and double conductor, 


and tables are given of standard dimensions. All conductors must 
be of soft annealed pure copper wire. 


Single Conductor.—No single wire larger than No. 14 B. & S. gauge 


to be used. When greater conducting area is required, the conductor 
shall be stranded in a series of 7, 19, 37, or more wires, as required; 
the strand consisting of one central wire, the others laid around it 
concentrically, each layer to be twisted in the opposite direction 
from the preceding, and all single wires forming the strand must be 


New York India-Nubber World. 
1 According to regulations in force since March, 1897. 
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of the diameter given in the table adopted by the American Institute 
of Electrical Engineers in October, 1893. The measured conductivity 
of each single wire forming the strand shall not be less tban 98 per 
cent. of that of pure copper of the same number of circular mila, the 
measured conductivity of the conductor as & whole to be not less 
than 95 per cent. of that of pure copper of the same number of 
circular mils. Each wire to be thoroughly and evenly tinned. 

All lighting conductors to be insulated as follows:—1. A layer of 
pure Pari rubber, not less than inch in thickness taped or rolled 
on; if taped, the tape to lap one-half its width. 2. A layer of 
vulcanised rubber, of exact diameter as tabulated. 3. A layer of 
commercial cotton tape, lapped to about j inch in thickness. 4. A 
close braid to be made of No. 20 two-ply cotton-thread, braided with 
three ends for all conductors under 60,000 circular mils, and of No. 
16 three-ply cotton thread braided with four ends for all conductors 
of and above 60,000 circular mils. The outeide diameter over the 
braid to be in exact conformity with that tabulated. 

For tests two samples each 500 feet long will be chosen. After 
immersion 24 hours in sea-water they must have an insulation 
resistance of not less than 1,000 megohms per nautical mile. Test to 
be at 72^ F. To be tested by the direct-deflection methods, at a 
potential of not less than 200 volts. Samples will be tested fora 
conductivity of not lees than 95 per cent. of that of pure copper, 
having a cross-section of the specified number of circular mils. 
Chemical tests will be made to determine the constituents of the 
different layers of the insulation. Braid will ba tested for water- 
proof qualities. Physical tests will be first made for qualities of 
strength, toughness, dimensions, &c. Physical and electrical charac- 
teristics of the insulation under change of temperature will be tested 
by exposing the finished conductor for several hours at a time alter- 
nately, to a temperature of 2C0^ F. (dry heat) and the temperature of 
the atmospbere, during a period of three days. Tests for character- 
istics of the insulation will then be repeated and must show no 
practical deterioration on the results of the former test. 

Double Conductor.— Classed as (1) plain; (2) silk; (3) diving-lamp. 
'The plain to be constructed as follows: A copper conductor of seven 
No. 22 B. & B. gauge, tinned, annealed, pure copper wires, six of the 
wires to lay around the seventh. Each single wire to have a 
measured conductivity of not less than 98 per cent, and the 
conductor as a whole of not less than 95 per cent. of that of pure 
copper of the same number of circular mils. One conductor is to be 
laid with (1) a layer of vulcanised rubber to an external diameter of 
0 181 inch; (2) with a close braid of No. 60 cctton thread, braided 
with three enas. This conductor will form the core, and the wires of 
the second conductor will be laid around it over the braid con- 
centrically and smoothly. Over both conductors will be: (1) A close 
braid of No. 60 cotton thread, braided with three ends; (2) a layer 
of rubber vulcanised before braiding, of an external diameter of 
44-inch ; (3) a layer of commercial cotton tape, about - inch thick; 
(4) a close braid of No. 30 three-ply linen gilling tnread braided 
with two ends; (5) a close braid of No. 30 three-ply linen gilling 
thread braided with three ends. The fourth ana fifth layers of 
braid to be thoroughly saturated with a water-excluding compound 
which will not injure the braid or render the conductor less pliable. 

Similar but not precisely identical specifications are given for 
double conductor, silk” and double conductor, diving lamp ” wire. 
In tests, double-conductor wire, plain, and the diving-lamp wire shall 
have an insulation resistance between conductors and from each 
conductor to ground of at least 1,000 megohms per 1,000 feet after 
the 24 hours immersion in sea-water at 72? F. This insulation must 
also exist after the whole length has been exposed for four hours toa 
sid ao pig of 180° F. Double conductor, silk, should have an 
insulation resistance between conductors of at least 20 megohms per 
1,000 feet, tested in air at a temperature of 72? F. 

Bell Wire.—Classed as (1) bell wire, and (2) bell cord. The first 
to bea copper conductor consisting of one B. & 8. gauge, No. 16, 
tinned, annealed copper wire whose measured conductivity shall not 
be less than 98 per cent. of that of pure copper of the same number 
of circular mils; a layer of pure Para rubber, taped or rolled on to a 
thickness of not less than zxth inch, and if taped, the tape to lap 
one-half ite width; a layer of vulcanised rubber to a diameter of 
0:1425 inch; a layer of commercial cotton tape, about ; inch thick; 
a close braid of No. 40 two-ply cotton thread, braided with three 
ends. Bell cord is classed as double and triple, with specifications 
similar to the above. | 

Cabir.—Olassed (1) controller cable; (2) interior communication 
cable; (3) whistle cable; (4) special cable. Oontroller cable to 
consist of 19 No. 22 B. & B. gauge, tinned, annealed, pure copper 
wires, concentrically stranded ; each single wire to have a measured 
conductivity of not less than 98 per cent., and the conductor, as a 
whole, not less than 95 per cent. of that of pure copper of the same 
number of circular mils; a layer of pure Pari rubber taped or rolled 
on to a thickness of not less than u inch; a layer of vulcanised 
rubber to an external diameter of % inch; seven conductors so con- 
structed to be laid up or twisted together to a circular section, six 
conductors to lay around the seventh to an external diameter of 37 
inch ; then to be covered with (1) a layer of vulcanised rubber to an 
external diameter of 31 inch; (2)a layer of commercial cotton tape 
about ;; inch thick; (3) a close braid of No. 30 three-ply linen gillin 
thread, braided with three ends; (4) a close braid of No. 30 three- 
ply linen gilling thread, braided with four ends, to a finished 
diameter of lj inches. Controller cable to be furnished in lengths 
of 25 feet, to be fitted at each end with a thoroughly tight male 
coupling made to conform tothe design approved by the department. 
Such cable must show an insulation resistance between conductors 
and from each conductor to ground of not less than one megohm after 
immersion in sea-water at a temperature of 72° F. for 24 hours, 

Space will be given here for one more specification—that for 
Le cable for range-finding, included under the head of whistle 
cable: 

The conductors shall consist of three 22,799. cireular- mils standard 


lighting wires and one standard bell wire, except that they shall not 
be covered with tape or braid. The four wires so constructed shal! 
be laid or twisted together with jute laterals, saturated with an 
insulating compound, to a circular section and an external diameter 
of $45 inch, the three large conductors to lay around the bell wire. 
Then to be covered with (1) a layer of commercial cotton tape about 
$4; inch thick; (2) a layer of vulcanised rubber to an external 
diameter of 1g, inches; (3) a close braid of No. 16 two-ply cotton 
thread to a finished diameter of 1j inches. 


TRUE HEATING SURFACES. 


A PAPER on Heating Surface" is novel, despite the fact thi 
heating surface is so important a factor. Mr. O. W. Baker read suc 
a paper before the American Society of Mechanical Engineers u 
Niagara. He remarks that there is a common error of 7 to 17 per 
cent. made by many engineers in computing such surface. They 
measure the surface which is in contact with the water. This can 
only give correct results when the surface is flat. 

Tubular surface differs about 17 per cent. for 1-inch tube and 7 per 
cent. for 4-inch tubes according as the surface is measured inside or 
outside. "The resistance to the passage of heat is three-fold. There 
is the resistance at the heat receiving surface to the entry of heat, the 
resistance of the body of a plate to the travel of the heat through it 
mass, and the exit resistance on the water side. The second alone is 
known; in practice it may be assumed that it is negligible, the con 
ductivity being such that heat passes through a plate with very little 
resistance, and this disposes of any fancied superiority of brass or 
copper above iron or steel. 

Experiments have shown that the most intense heat fails to melt 
a fusible plug in a metal plate with water in contact with one aide of 
it. The author describes as something surprising an experiment which 
showed that a 2-inch tube surrounded by cold water and heated bya 
large oil lamp, was able to condense on ite surface the steam from 
the gases, and did so until the surrounding water became heated 
to 60^, It is a well recognised fact that the lower foot or & 
of the Green’s economiser does the same thing if fed with cold 
water. In brief, Mr. Baker argues that the water side is so efficient 
that it can deal with all the heat that can possibly be sent to it. It 
is the fireside that is least efficient, and therefore heating surface must 
always be measured on the fireside. To promote efficiency it is 
obvious there is sound sense in the Serve method of radial ribs 
inside fire tubes. Similarly a plate covered by projecting pegs will 
be more efficient than a plain surface. The legged pot of the gipsy 
is a case in point, and all such projections are so much heat absorb- 
ing surface. They carry the heat into the plate. The plate is well 
able to deal with all that can be taken into it. If a plate be made 
with long projections, these will gradually burn away toa certain 
minimum. Below that they will not waste. They will continue to 
waste until they have become just so short that their exposed ares 
only supplies so much heat as their cross-sectional area can carry off. 
All superfiuous projecting length is burned off. So far as heat trane- 
mitting efficiency is concerned, the author makes light of the quer 
tion of water circulation. ME 

It does not affect evaporation, however important to the boiler 
structure. Oleanliness of the fireside from soot or dust is therefore 
far more important than waterside cleanliness, and the old ides thi 
a thin coat of scale is of serious importance may be thrown aside. 
Indeed, it is pretty certain that if scale were so very important, the 
formation of steam would soon take place between scale and plate. 
and the scale would be speedily hed thereby. The author. 
maintains that boiler heating surface ought to be computed therefore : 
on the fireside area and not on the waterside. This, of course, gives 
an advan to water-tube boilers, an advantage to which they are 
fairly entitled, and against which the makers of the fire-tube boilers 
must eet the better cleansing of fire tubes which is possible. s 

At the same time we would caution steam users against too much 
reliance on cooling surface. Much depends upon the water. With 
soda in solution the effect of water is much reduced. Water 
at all thickened is liable to stand clear of the plates, and be 
transmission is greatly retarded by such conditions. 


NOTES ON BELTING. 


Mn. FLATHEB, an American authority on belting, gives the following i 
formule for cemented and laced belts: b = c =< „ where b is the 


breadth in inches of the belt, and v is the velocity in feet per minute, 
C being a coefficient as follows :— 


E 


Cement joint. Laced joint. . 

Single belt ... e - 800 1,050 ] 
800 1,050 
Double ,, ... ao mea 
; 800 1,050 
Triple „ x e 


The above values for c are larger than some authorities would gi"^ 
but they are on the safe side, and save much annoyance from us 
pages and for repairs. Double and triple belts are more used "d 
America than in England, and when used the pulley diameter shot 
be at least 100 times the belt thickness, or if less, some allowance. 
should be made for the bending resistance. 


abe told be the driving 
- may ene the arc of contact. Oentrifugal force need not be con- 


. Wimhes diameter. Assuming cemented joints o is > 


dn at 105 for an angle of 170°, and Osas 1'11. The result is 24 
uche. A belt of 19) inches was actually employed. For laced 
delt the maximum borse-power is obtained at a speed of 5,400 feet, 
- beyond which centrifugal 
peel strength. For cemented belts the maximum speed is 6,300 
- feet As with ropes however, the increase of capacity for the last 
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The formula assumes an aro of contact of 180°, and the thickness 
of single belting as 0°90 inch, though it varies between 0 16 and 0 25. 
The coefficient, Oi, must be increased for double and triple belts when 


the palleys are small, thus: 
Double belt pulleys. | Triple belt pulleys. Value of c,. 
S inches diam. 18 inches diam 1°40 
12 " " 26 " » 1:25 
Mo. »" | 42 " T 1:10 
| 


Agin for aro of contact less than 180° the coeficient must be 
ned. This has been determined for different arcs from 130° to 
1 a in the following table :— 


Aro. Value of c,. 
120°  ... - - - .. 133 
13^  .. iss wee a ; 1:27 
140° ase wes eos ve 121 
150* : 115 
1€0° 110 
170* 1:05 
180° 100 
190° ‘95 
200° ss 91 
210° 87 
220° eos wits ves tes T" 88 
OE 98 


240° “75 


The benefit of large arc makes it desirable that the bottom side of 
side, so that the top side when sagging 


sidered ep to speeds of 2,500 feet per minute. 
Where i force has to ba taken into account, a third co- 


ect, 0, ig required to correct for this force. The formula for 
delt width now becomes ò = 00,05 Cs ee 


The values of cs are given in the following table:— 


Velocity. | Cemented belt. Laced belt. 
2,500 | 106 110 
3,000 | 110 114 
3,500 114 1°°0 
4,000 1:19 127 
4.500 1:26 137 
5.000 134 1:50 
5,500 1:44 165 
6,000 168 1 87 


la determining centrifugal force, the weight of a foot length of 


bit 1 square inch cross-sectional area is taken as 0:41 lb. 


Ow of the examples given and worked out is for the case of a 
doable belt to transmit 175 H. P. at 3,180 feet on pulleys of 90 and 


, Ca may be 


stress increases faster than the increase of 


thoesand feet of speed is not worth striving after very particularly 
il it demands extraordinary shaft speeds and pulley diameters. For 
beita spart from other considerations, anything between balf and 
ièree-foarths the speed of maximum efficiency will give good results, 


PARIS SMOKE PREVENTION ORDINANCE. 
Im following notice regarding smoke prevention has been issued in 


Paris, June 22nd, 1898. 
We, the Prefect of Police :— 


hands with the law of August 16th-24th, 1790; the Govern- 
MK Decree of the 12th Messidor, year 8; Articles 471 and 474 of 


ite Penal Code. 

, moreover, with the reports of the Council of Public 
Balubrity of the Department of the Seine, dated June 
ta}, 188, and April 1st, 1808. Together with the report of the 
echnical Commission instituted by the Prefect of the Seine, for the 
yat of an open competition on March 19:h, 1894, by the 
3 of Paris, between the various inventors of smoke- 


la cordance with the observations submitted to the Municipal 
Comeil at Paris, in the name of the Second Commission, June Sist, 


— that the increasing number of furnaces b 


g 


urning large 
has considerably added to the inconveniences 
m smoke in Paris. d 


smoke obscures the air, penetrates into dwelling houses, 


« "ies and injures the exterior of houses and public monuments, 


here of the city. 


Considering that there are in existence various practical and 
effectual methods of lessening the nuisance as far as possible. 

That manufacturers can have recourse, in particular to in 
the height of tbe chimney, to using a suitable kind of fuel or to the 
employment of smoke-consuming furnaces. 

We issue the following decree :— 

Article 1. After six months from the date of this decree, it will be 
forbidden to produce black, thick, and continuous smoke, that can 
reach the neighbouring dwelling houses, or infect the atmosphere of 


Article 2. Contraventions of this decree are to be notified by 
reports which will be laid before competent tribunals.. 

Artiole 3. The chief inspector of the technical service of classified 
establishments, and tke inspectors placed under his orders, and alen 
the mining engineers appointed for the supervision of boilers, and 
the agents placed under their orders are cbarged to ensure compliance 
with this decree, which will be printed, published, and posted up. 


The Prefect of Police, 


CHABLES Brano. 
By the Prefect of Police, 
The Secretary General, 


E. LAUBENT. 


THE TELEPHONE COMMITTEE'S REPORT, 


(Continued from page 291.) 


BeroRE your present Committee Mr. Forbes took up a different 
ition. 

(Q.) 5,687. “ But they [the Post Office] reserved it [their discre- 
tion], according to you, under a verbal pledga not to exercise the 
power which they so deliberately reserved ? —(A.) Well, they reserved 
their discretion; but they reserved their discretion in a positive pro- 
mise that that discretion should only be exercised in each case under 
oertain circumstances; they have got their discretion now ; if they 
choose to begin to-morrow in any town they can begin; if they choose 
to license anybody they can; but if they did license, or if they did 
begin, they would be breaking the pledges made to me by Mr. 
Goschen, by the Postmaster- General, and by others as to the circum- 
stances under which tbat exercise of discretion should be put into 
operation." 

This evidence, however, he subsequently modified, as follows:— 
(Q) 6,469. Bat did Mr. Goschen in any way in this private nego- 
tiation lock up his discretion ? - (A.) Not in the slightest. (Q.) 6,470. 
Then what did he do?—(A.) He simply said the conditions of the 
Treasury minute will be applied with discretion, and that sort of 
thing. I put to him, What interpretation am I to attach to this? 
Well, you are to co-operate, you are to do what you can to carry out 
the desire of the Government, which is to get possession of the trunk 
wires, to greatly improve the trunk service of the country, and to 
develop itstelephone system both in local areas and from one area 
to another as rapidly and as efficiently as possible; you are to 
co-operate in that; we are both in the same boat, so to speak, in 
desiring to do this: you can help us, we can help you; words almost 
of that kind. (Q) 6,482. Did ever he give any promise whatever 
that he would exercise this discretion in any particular manner ?— 
(A.) Not beyond that, that we should be treated with all proper 
consideration. I believe that was the very last word he said to me 
&t the end of the discussion, you will be treated with proper con- 
sidera'ion: and that we really had to make this property a success. 
(Q) 6,483. It is on those words you rely to be protected against 
competition ?—(A.) I do. (Q) 6,484. And those only ?—(A.) And 
those only." 

Mr. Goschen, who was Chancellor of the Exchequer in 1892, when 
the Heads of Agreement were arranged land initialled, gave this 
evidence before us: (Q) 7,228. "I should like to put the same 
question to you as I put to Mr. Forbes. Would the granting by the 
Post Office of a license to a municipality now be, in your opinion, an 
evasion of the spirit of the agreement entered into with the National 
Telephone Company ?—(A.) I cannot think that it would; I think 
there are words which distinctly contemplate it in the very speech to 
which attention is called." 

Bir J. Fergusson, who was Postmaster General, and initialled the 
Heads of Agreement in 1892, gave the following evidence on the 
subject of competition: (Q.) 2,244. ''You are quite convinced that 
there was no sort of undertaking come to of any sort?—(A.) I am 
quite convinced; on the contrary, when you come to talk of an 
‘undertaking,’ I gave the strongest refusal to entertain it at all, 
because I said that neither the Government nor the House of Com- 
mons would listen to any undertaking of the kind.” 

Mr. Arnold Morley, who was Postmaster-General from 1892—1895, 
stated that he had never heard of any such understanding as that 
alleged by Mr. Forbes. 

The two remarkable letters, dated respectively February 9th and 
March 13th, 1893, which your Oommittee saw for the first time at 
their last meeting for taking evidence, placed beyond doubt the 
entire absenoe of any limitation, whether by verbal understanding or 
otherwise, upon the unrestricted right of the Post Office to allow the 
fullest competition. 

The plea of verbal understandings being thus disposed of, we may 
now cite the actual documents. 

Clause 19 of the Treasury minute of May 23rd, 1892, states that— 

“ As to fresh licenses, no further license for the whole country will 
be granted; and even for a license to establish an exchange in a 
particular town no application will be entertained unless a 
resolution in its favour has been passed by the Corporation or other 
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municipal authority, and evidence given that there is sufficient 
capital subscribed to carry out the andertaking. In this way com- 
po will not be excluded, but a check will be imposed on the 
ormation of companiea whose sole object it is to force the existing 
licensees to buy them up. 

“ But although this is the policy which commends itself to Her 
Majesty's Government, it must be distinctly understood that, should 
licenses hereafter be granted on other principles, no company, now or 
hereafter to be licensed, will bave any ground to complain of breach 
a contract, or want of good faith, on the part of the Postmaster- 

The Heads of Arrangement between the Postmaster-General and 
the National Telephone Company, Limited, dated August 11th, 1892, 
contain the following Clause 2 (3) :— 

“The license to be for the residue, still unexpired, of the term of 
years specified in the present license held by the National Company, 
and to contain all the provisions contained in such license (including 
the provisions for determining such license and purchasing the busi- 
ness of the company) so far as such provisions are not inconsistent 
with these Heads of Arrangement." 

The License of the National Telephone Company, Limited, dated 
November 29th, 1884, stated in Clause 19:— 

“Nothing in these presents contained shall prejudice or affect the 
right of the Postmaster-General from time to time to establish, 
extend, maintain, and work any system or systems of telegraphic* 
communication (whether of a like nature to the aforesaid business of 
the company or otherwise) ia such manner as be shall in his dis- 
cretion think fit, neither shall anything herein contained prejudice 
or affect the right of tbe Postmaster-General from time to time to 
enter into agreements for, or to grant licenses relative to the work- 
ing aod user of telegraphs (whether of a like nature to the aforessid 
business of the company or otherwise) or the transmission of tele- 
grams in any part of the United Kingdom with or to any company, 
person or persons whomsoever, upon such terms as he shall in his 
discretion think fit." 

The Draft Agreement cf August 7th, 1894, and the Agreement of 
March 25th, 1896, between the Postmaster-General and the National 
Telephone Company, Limited, contain the following clause :— 

„Nothing in these presents contained shall prejudice or affect the 
right of the Postmaster-General from time to time to establish, 
extend, maintain, and work any system or systems cf telegraphic 
communication (whether of a like nature to the aforesaid business of 
the company or otherwise), in such manner as he shall in his discre- 
tion think fit, neither shall anything herein contained prejudice or 
affect tbe right cf the Postmaster-General from time to time to 
enter into agreements for or to grant licenses relative to the work- 
ing and user of tele graphs (whether of a like nature to those worked 
and used by the company or otherwise), or the transmission of tele- 
grams in any part of the United Kingdom with or to any company, 
person, or persons whomsoever upon such terms, and whether with 
or without authority to exercise the powers in Section 5 of the 
P rum Act, 1892, referred to, as he shall in his discretion think 


III. 


The right to compete being thus made clear, we had next to con- 
sider whether competition was expedient, and if so, whether local 
authorities should be empowered to undertake a telephone service. 

Competition appears to be both expedient and necessary, in order, 
firstly to extend and popularise the service, and next to avoid a 
danger which is by no means remote, if no alterrative system is in 
operation, tbat a purchase of the company’s undertaking at an 
inflated price may be forced upon the Government of the day. 

Competition by a local authority muet differ in many ways from 
competition by a private company, and requires special provision to 
meet the special conditions of the case. 

In areas where the company have already an exchange, municipal 
competition, if permitted, should be conducted, so far a8 possible, on 
equal terms. It would be plainly unfair to concede the new licensee 
a pare of general Mr ESAE qm over that possessed by the older com- 
petitor. 

The peculiar advantages, bowever, already possessed by the com- 
pany themselves constitute the principal diffculty in the way of 

rmulating such an equality of treatment. The duration of its 
license, the pe to give preferential rates (a power which, when 
excercised by 5 of the company, is alleged to have 
‘driven the Post Office from the field at Plymouth), the absence of a 
maximum rate, the power to refuse service, and the consequent power 
to require concessions of overhead wayleaves, its numerous exchanges, 
and the power to make other areas pay for reduced rates in areas 
where competition exists—these are advantages which together out- 
balance the y niit advantage which would be possessed by a local 
authority as licensee, the right to give to itself and refuse to its rival 

on to lay wires under ite own public streeta. 

A local authority must also submit to conditions to which the com- 
pany is not subjected. 

Among these conditions are the following :— 

1, The system (unlike that of the company) must be one of double 
wires, and be erected in accordance with the regulations of the Post 
Office. The Post Office should insist upon uniformity of system, so 
far as the differing conditions of different localities may permit. 

2. A maximum rate should be imposed, and no opportunity be 
afforded to local authorities to carry on the service with a view to 
lighten the burden of local taxation. 

3. It must give a service to all alike on equal terms. 

A royalty should be paid to the Post Office, which should be 10 
cent. on the gross receipts, and be the same in all respects as that 
peid by the company. 


* It has been decided by the Courts that “telegraph” includes 
* telephones." 


Although there appears no reason in equity why a new licente ' 
should not be conceded a term equal to that originally conceded to 
the company, there may be reasons of public convenience why all 
licenses alike should lapse to the Post Office at the same date. 


Where two systems compete in the same area, the first in the field ° ) 
has a further advantage. But your Committee believe that, the ares. 
being so large, in every area large sources of supply remain untappel. 
Under a more popular scheme of service this supply may be very ^. 
considerable. Toe company is itself in vigorous competition in .. 


various areas with its licensor the Post Office, which in almost every - 
case was the first to occupy the ground. While the profita of tbe 
company in such areas are probably large, it is satisfactory to lam 
that, in spite of the hampering restraints till lately imposed by the 
Treasury, and of the necessity a public body is under to give no p- 
ferences, the local profits of the Department have not been incon- ` 
siderable. pot 
A difficulty arises in holding the balance equally betwen ^ 
tre local authority and the company from the fact tht 33 
while it seems generally admitted to be desirable in the puble 
interest that all licenses should terminate in 1911, it is not pon 
to secure this, and at the same time leave to the local authoris ^^ 
adequate time to recoup themselves for their outlay. E 
The opinion has been strongly urged that as between the company ^? 
and the local authorities the most equitable course would be that tx ^?" 
Post Office iu licensing a lccal authority, should undertake to buy iu 
plant, at a fair valuation, in 1911, if the license were terminated en 


that date, but that owing to the length of time which the company *^ 


has had for recouping its outlay, it is not necessary to apply the same : * 
condition to it. * 
It has also been urged that it would be unfair to the company tha: * 
the Post Office should agree to purchase the property of the lal ==“ 
authority, and remain in the future, as it is now, under no obligation 2 
to purchase that of the company in the same area. m 
It would be unjust to the taxpayer that the Post Offio: should 3 5: 
undertake to purchase in 1911 two gets of plant and buildings, which ^ 
might be to a great extent super fluous. PLE 
While, however, a portion of the plant and buildings of the two c= 
competitors may be superfluous or obsolete in 1911, much wil. 
probably be found useful and as good as the Post Office could purchase +: :; 
eleewhere. * 
On the whole, your Committee think it would be fair as betwen x: 
its competing licenses that the Post Office should agree to take cf -«: 
their hands, in 1911, at the then value, without any compensation fot »: : 
goodwill for future profits, so much of the plant and buildings a it 
might consider suitable for the actual requirements of its own local — - 
service. Should the total quantity so considered to be suitable: 
exceed the amount necessary for such requirements, due regard should z>: 
bs had, in purchasing the quantity actually required, to the fact that E 
the local authority had been allowed a shorter period of license than c 
the company in which to recoup its expenditure. ik 
At the same time your Committee are strongly of opinion that the; :. 
Post Office should remain, as it is now, under no obligation to pur. 
chase any plant or buildings in any area where a local authority acd: r, 
the company are not in bond fide competition, or are not working. ,. 
together under the sanction of the Post Office. xu 
In case, however, instead of competing, the corporation and the... 
company should combine their operations, the part of both: 
the plant and the buildings would ia all probability be so suitable. 
and so conveniently placed, as to justify the Post Office in agreeing, 
to take over the whole upon clear conditions to be named beforebnd. 
Just as, in tbe event of competition, the company and the kal. 
authority would be placed, as we consider, on fairly equal tem,i ~. 
the proposals we have made are carried out, so if the two eysten | 
are amalgamated, or a working agreement for connecting their respet: 
tive subscribers everywhere be arrived at between them, there should... 
be equality as regards preferences, the right to refuse service, -— 
underground wayleaves. The company should surrender the two . 
former rights, which no public body could exercise, and the muua...” 
ty should allow the company to have equal undeomn way: ~ 
eave facilities with itself for connecting its " 
In order to avoid difficulties as to disturbance of the streets, thes ~ ` 


wayleave facilities should be afforded to both by the Postmaster- P . 


Having thus provided for equality of treatment so far as is possible, 4 
in the event of either competition or agreement, your Committee would.» 
leave the two parties to take which course they prefer, believing ths! ü 


much must depend on the size of the area, and the other eu- 
cumstances of different localities. u 
The peculiar conditions of the ment with the company prevent * 


the Government from laying trunk wires to connect the subecribent 
of different systems within one area. This renders it almost neces " 
eary that the whole of the company’s telephone area should be worked `i 
by any local authority which is desirious of giving a service to it N 
own ratepayers. The frequent cases in which a Corporation bat J 
obtained powers to supply gas, water, tramways, and electric light : 
outaide its own municipal boundary, afford adequate precedent for * * 
similar telephone service, especially as the telephone service within ‘à 
an area muet necessarily be a connected whole. d 
Your Committee would recommend that if licenses are to be granted x 
to local authorities the precedent of the Electric Lighting Act of 15": à 
should be followed, and provisional orders, containing borrowing 
powers, should be made;by the Post Office for the installation of 3 U. 
telephone service as they are now made by the Board of Trade where y, 


OOO :::: z 


, differ in some importan 
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ple and other powers are required for electric lighting 
From the paint of view of local finance, your Committee are of 
opinion thata telephone service would be as successful as has been 


sapply of water, tramways and electric light by local authori- 
i n oce. depends in this case as in Mose upon the 


cost of constructing the service, and in all cases the local authority is 
perlape the best judge of what is likely to be successful or not. It 
seems clear to your Committee that a local authority should be abla 
to custruct a system at a price below that which from various causes 
company have spent upon theirs, and this opinion is confirmed by 
the fact that the probable cost of such a service in the hands of the 
is based not upon estimates alone but on tenders 

J 


ved. 
Bo far, therefore, as the legal or equitable rights of the company, 
or the financial or other interests of the locality are , your 
Committes see no reason why licenses should not be granted to local 
suthori 


Although, as stated in evidence by Mr. Gaine, 95 per cent. of the 
telephonic messages are local, yet a local telephone service must 
t 


Hi 


from a local service for supplying 
water, or electric light. It is not like them, purely local and 
it forms part of a national system, the efficiency 
largely depends upon its uniformity and the equal facilities 
for communication everywhere. The Council of the Asso- 
Municipal Corporations by a small majority, and a confer- 
tepresentatives of London local authorities unanimously, 
the competition of the Post Office to that of local 
At the meeting of the Council of the Association of 
Corporations there were no representatives of Scotch 
ties, the two pet of which have applied for licenses. 
competition than the local authorities appear likely 
is a necessity because :— 
traders and others have & right to object to the ser- 
A public necessity becoming a private monopoly where the 
has the power to distinguish between competitors in the 
ame irade and the same district, a result which is not possible when 
the service is in public hands. 
2 A service so important to the trade of the country should not 
N on the present precarious wayleave rights of the company ; 
necessary 


EIE 


H 


H 


À more 


E 


i 


ü 
* 


ean only be entrusted to & public 
3. The taxpayers have a right to be urchasing 
as a monopoly a system w was never intended to become such, 


and as to which the most complete rights of competition were 


reserved; and more especially against placed in a position in 
which they may be forced to purchase such a monopoly at a price 
still further inflated by the necessity of immediate pure 


On reviewing the whole of the evidence, Tou Committee is strongly 
of opinion that T iege: immediate, and effective competition by 
ty is necessary, and consider 
affords the best means for 
wearing 

5 in which there is an exchange, the local authority 
a competing service, the Post Office ought either to start an 
— telephone system itself, or grant a license to the local 

80. 
regard to areas in which there is no exc , and districts 
"a iraan sire iy the Nia epus open ft giga 
0 one Company for giving a 
Rrrice when there is a reasonable ical facet n such ciel the 

on, 

branch of the Department, and in fature be 


strictly businesslike conditions, and by a staff 
pecially qualified for such a duty. 2 d 
ugust Sth, 1898. 
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Bert and Magnetism. By Francis E. Nipurr, A. M., 
, remor of Physics and in charge of Electrical Engineer- 
2 in Washington University, St. Louis, Mo. 


udents and teachers of physi : 

tinnal additi an ers of physios produoes con 

— to the list of such text-books. 

tin h) po tion of a text-book on electricity and mag- 
i Nipher, of Washington University, has been 


sent to us for review. It is described ag a mathematical 
treatise for advanced undergraduate studente, and we presnme 
it deals with the subject so far as it is required for the honour 
degree of that university. It is not likely that an American 
class text-book can have any considerable sale in this country, 
and it is more interesting to consider it as an indication of 
the state of science teaching in America, than as a possible in- 
vestment for an English student. The work appears to us to 
be that of a sound mathematician and an indifferent physicist. 
The bulk of the book is occupied with the usnal well-known 
and elementary theorems in attractions and kinetics, treated 
in the most academic fashion on the assumption of action at 
a distance; and assuming that the science conrse of Washing- 
ton University includes a course of mechanics, the space 
given to this part of the subject is quite out of proportion 
to its importance. It is, of course, tne that 
naturally attracts the mind of a deductive logician, and 
repels the speculative physicist intent on the material 
secret hidden in the expressions. To deduce the whole 
body of facts of a complicated science from a 
small number of well-defined laws and definitions has 
been the aim of many educational writers. To us it 
seems clear that in the case of a science teeming with new 
experimental data this method is a waste of time, and a 
work on these lines cannot fairly be described as a treatise 
of the subject. Several subjects lend themselves to this 
kind of treatment for educational purposes. In its nt 
gtage electricity does not. At the same time Prof. Nipher’s 
numerical examples of such quantities as the energy due to 
the attractions of the earth or moon, the comparative values 
of gravitational and electrical forces, the capacities and 
potentials of electrical bodies, redeem hig treatment from the 
altogether commonplace. 

Among this very sound, if unoriginal, matter there are some 
singular mistakes and omissions. The explanation of the 
fictive layer on page 96 reveals a complete misconception ; 
the first problem of Chapter XII. gne the changes 
mutually effected in the capacity of the spheres by one 
another's presence. Ohm’s law is omitted altogether, as, 
indeed, are all references to the phyaical properties of matter 
excepting the jejune account of the magnetisation of iron. 
The description of the work as a mathematical treatise 
hardly prepares us for this severity of limitation. 

The account of the two systems of eleetrical unite, their 
mode of derivation, the relations between them, and the 
effect of suppressing the dimensions of permeability in one 
system, and of sp. ind. cap. in the other, is extremely well 
done; but here, when we leave the region of inductive 
reasoning from definition, and Jook for some account of the 
physical meaning of the common ratio of all these pairs of 
unita, none is given. We suppose the explanation forms 
part of Prof. Nipher’s post-graduate course, and are discon- 
tented. It may well be that he deliberately and severely 
confines his pupils to those parts of the subject which least 
encourage looseness of thought. We think his lectures may 
be a little dry. 


“The Law of Electric Lighting. By J. SurgEsS WILL, Q.C. 


London: Butterworth & Co, 1898. 


Probably no member of the Parliamentary bar has a wider 
or more varied experience of the many points whereat elec- 
tricity is rapidly touching our modern social life than the 
learned author of this treatise. His former work on The 
Law Relating to Gas, Water, and Electric Lighting,” is well 
known to the legal profession as one of the leading text- 
books on these subjects. The present volume is restricted to 
electric lighting, and is a compendious summary of the whole 
law bearing upon the subject. | 

The introduction, which fills some 35 pages, is a well con- 
sidered synopsis of the various statutes, all of which were 
passed between 1882 and 1888, and there is little doubt that 
a study of this will be of material value to those who wish 
= master the complicated provisions of the statutes them- 

ves. 

By the Act of 1882, the Board of Trade was authorised 
to grant “licenses” to any person or body corporate to 
supply electricity for public or private purposes; but, as Mr. 

ill points out, licenses, as a rule, only lasted at the maxi- 
mum for seven years, subject under certain conditions to 
renewal. This was evidently intended for the period of 
electric experiment, and licenses are now rarely applied for. 
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Their has been taken by provisional orders, which may 
be applied for by persons, companies, or local authorities. 


In dealing with the statutes, the author has pursued the 
plan of commenting on each'section or sub-section, apart from 
the act generally, having dealt with this in the introduction. 
Cases are also 7 under each section, and not by means 
of footnotes. The full text of the statutes is given as well 
as a form of provisional order. This is rather a formidable 
document, and we quite appreciate the author's statement in 
the preface that “only one form of provisiohal order is 
inserted." He has, however, in this one form inserted full 
perticulars as to the alterations which will be required to 
snit other circumstances. A very good index is added, and 
theré can belittle donbt that the book will be of very great 
valae to all those who are interested in the law, as it affects 
eleotrio lighting. 


Chemical Analysis, Qualitative and Quantitative. By 
WILLIAu Bricas, M. A., and R. W. Stewart. D. S0. 
London: W. B Olive, University Correspondence College 
Press, 13, Bookeeller’s Row, Strand, W. C. 


Everyone who has tried to do practical work in science with 
no resources but his own, knows too well the difficulties 
which frequently crop up and which, though seemingly 
insuperable to him, may be cleared up in a minute or two by 
& teacher. This book is designed for students who have to 
work by themselves, and it is hoped that with very little 
preliminary occular demonstration they will be able to work 
their way and teach themselves how to analyse a simple salt. 
Any intelligent and industrious person ought to succeed in 
acquiring this ability with this book at hand to help him, for 
the treatment adopted by the authors is somewhat liberal 
and does not bear upon the face of it the stamp of cram. 
It is one of the most recent additions to that library of 
books for students which. the University Correspondenc» 
College is issuing. The matter appears to be clearly arranged 
and up to date. We have tested the instructions given in 
several instances in which doubt or difficulty might easily 
creep in, and found nothing wanting. This little book is 
somewhat larger than books of this kind usually are owing 
to the detailed explanations given, and we think it will prove 
very useful to that class of students for whom it has evidently 
been compiled. 


Dizionario Technico in quattro lingue: Italiano, Tedesco, 
Francese, Inglese. Milano: Ulrico Hoepli. 


We have received from Sr. Ulrico Hoepli, of Milan, the 
first three out of a set of four volumes in course of publica- 
tion by him as a dictionary of technical terms in four 
languages, Italian, French, German, and English. The 
equivalents in each of these langnages of about 16,000 
technical terms and phrases are printed in parallel columns, of 
which the first is arranged alphabetically. The matter 
ap to be practically identical in each of the four 
volumes, differing in that the first, or alphabetically- 
arranged, columns of the several volumes are those of the 
four different languages. By this means equivalents in the 
other three languages are readily found of a technical 
expression in any one of the four by using the proper 
volume. The plan is undoubt diy an excellent one, and 
considering the size of the books, which are little larger than 
pocket-books and in good type, is well carried out. à 

Asa matter of faot, this is not a dictionary at all; it is 
merely a vocabulary, and the difficulty. of constructing a 
work on these lines will be recognised by anyone who con- 
siders how often the exact form given even to a technical 
expression depends on its context. The English part of 
this book requires a good deal of editing, and some of the 
words used are quite new to us. Bossage is given as the 
Eoglish equivalent of the same French word; enrockment 
of enrochement. Guarnitura d’ona caldaia is translated 
* garniture of a boiler," and similar expressions are common 
throughout. We notice “brut weight," “ architector,” 
«6g m," and école d'agronomie is amusingly rendered 
* agronomy's academy." | 

The volumes contain a very large collection of accurate 
equivalents, besides others, and, used with caution, would be 
valuable to a translator. The price, 4 lire per vol., is cer- 
tainly not excessive, 


THE BEHAVIOUR OF A TRANSFORMER Af 
THE INSTANT OF SWITCHING ON. 


Bx ALFRED HAY, B. Sc. 


THE initial stages of any forced period io disturbance are 
known to differ, sometimes very materially, from the ulti. 
mate steady state into which the disturbance settles down, 
Such is the case, for example, when an alternating E. MP. 
is introduced into an inductive circuit. The first few wave 
of current are in general very different from the normal typ 
of current wave after a strictly periodic state hus bei 
reached. It is true that by properly choosing the phase d 
the E. M. F. when the circuit is closed, the current may be 
made to assume its normal cycle of changes from the very 
first. But this is a very exceptional condition.. In general, 
we shall have highly-disto initial waves, the amount of 
distortion depending on the phase of the E M.F. at th 
instant of closing the circuit. 

In the mathematical treatment of this subject, the func. 
tion which completely represents the current consists of two 
essentially different sets of terms. The first set involve 
pure harmonic functions, while the second contains negative 
exponentials. It is obvicus that the latter terms become 
evanescent as time goes on. It is very usual in many tert- 
books to ignore the initial stages of the disturbance entirely, 
and to consider merely the strictly cyclic state. This, of 
course, is quite justifiable, since it is only the latter state 
that is of real importance in most cases, 

Nevertheless, there are cases—euch as that of an alter 
nate current transformer—in which the abnormal initi 
phenomena may become so pronounced as to demand very 
special attention. This question became one of considerable 
practical importance when Dr. Fleming read his now classical 
paper on Experimental Researches on Alternate Current 
Transformers before the Institution of Electrical Engineers 
in 1892. It has since then frequently been asserted that the 
insulation of a transformer is in danger of being broken 
down by the initial current-rush a£ the instant of switch 
ing on. | 

The present paper is concerned with this very problem. 
It will be convenient at the outset to give a brief historical 
résumé of the various articles dealing with this subject. 

In April, 1888, Dr. Sumpner read a paper on “The 
Variation of the Coefficients of Induction” before the 
Physical Society*, in which he gave a graphical method of 
constructing the current curve in a circuit of variable per 
meability, and pointed out that if an alternating E.M F. b. 
introduced into such a circuit at the instant when it 
passing through its zero value, the amplitude of the ivitis! 
current wave may considerably exceed the normal amplitude. 

In 1892 Dr. Fleming, in the paper alluded to above, gave 
an account of some interesting experiments on initial 
current-rusbes in transformers. In the discussion on this 
paper, Mr. Mordey and others described a number of further 
experiments bearing on the same subject. All these experi- 
ments were of a purely statistical and qualitative nature, 
without uny attempt at a detailed study of the phenomenon. 

In 1894 the present writer published in the Hlectrinan à 
series of articles on Impulsive Current-Rushes in Indactve 
Circuits, f in wbich an account was given of some experiments 
on current-rushes in circuits of constant permeability, the 
actual shape of the current curves being given. Some curé 
relating to a transformer were also given, but no complete 
theory of the phenomenon. was attempted. i 


THEORY OF IMPULSIVE CURRENT-RUSHES IN TRANS: 
FORMERS. 


It is assumed that the magnetic qualities of the core. the 
d. tails of the winding, and the shape of the impressed P JD. 
w. ve are known. mE 
Let b = instantaneous magnetic induction, in C.G.S line 
per eq. om. : hc 
sectional area of iron in core (sq. en 8). 
turns in primary coil. 
instantaneous impressed P.D., in volte. 


a 
8 
é 


* Bee Phil. Mag. tor June, 1888, p. 453. 
T The Electrician, Vol. xxxiii. 
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_ ‘Then, if we neglect the drop of potential due to the re- 
T sistance of the coil, we have approximately 


2 D d b 
Ius d 7 
102 
. - MET +B, (1) 
2. gbere B, stands for a constant depending on the initial cir- 


E: egmetances of the case under consideration. 
Noe shall for the present suppose that the secondary circuit 


ao that 


* 
75 jgopea, The error involved in the assumption that the drop 
+ desto resistance is negligible is not serious, for under ordi- 
a nery circumstances, even in the case of the most violent 
Xz: ggrent-roab, the peak of the initial current-wave is below 
==: the normal maximum of the full-load current, and with the 
tr: ktter the drop, even in comparatively small transformers, 
t ; does not 1 per cent. of the impressed P.D. 
by The greatest possible current-rush will obviously depend 
. om the greatest possible value which ö is capable of assuming 
, \nequation (1), and will be obtained when / e d ¢ and B, are 
d nümenkaly at their maxima values, and are of the same 
x sign. Now the greatest numerical value of B, is the residual 
mu: induction Suespooding to the normal maximum value of B; 
ay this latter is readily obtained by integrating the known P. D. 
ty cai. In order that B, might be equal to this maximum 
ir. win! induction, it is obvious that the current must, when 
ic i nformer was last used, have been switched off while 
„ Hwa diminishing numerically. This, then, is one of the 
1 * caaditions which must be fulfilled if, at the next time of 
svitehing on, the current-rush is to have its maximum 
at 


- Considering next the term fe d t, it is easy to see that this 
; Will be a periodic function, and that the mean distance of its 
~ graph above the time-axis will depend on the initial value 
ofe The greatest height above the time-axis corresponds 
„ tos = 0 initially. This gives us the second condition which 
„| i» necessary for the production of the maximum current- 
„ Tosh, vit, that the switch must be closed at the zero value 
. Of the E.M. F. | 
Assuming the above two conditions to be fulfilled, we see 
by equation (1) that the maximum value of 5 is 


108 
E ag X ara of P. D. half-wave + maximum residual 
induction. 


8 or the normal maximum of magnetic induo- 


5 The above approximate method may be used to investigate 


„ Ide method is only approximate; for, in determining the 
. Eum value of ö, we have used the P.D. wave (which 


* known) in place of the counter E. M. F. wave (which is 
„ M known—st any rate to start with). We have, in fact, 
E xi gui dimipstion of energy dne to the resistance of the 
pred yetetesis, and eddy currents. And although for the 
sqm termination of the peak of the initial half-wave of 
ley such dissipation of energy may in most: cases be 

2.7 neglected, it is far otherwise when we come to con- 
Subsequent history of the abnormal waves and the 


„ pamer in which they gradually settle down into the normal 


fe the transformer entirely incapable of dissipati 
T y incapable of dissipating 
l cJ when worked on open secondary circuit, there would 
sony transition 2m N distorted 2 wave poe 
waves—t Consisting of e itive and negative half- 
he initial wave would pum throughout as the 
which shows that is at onoe evident from equation (1), 
function f b would in that case be a strictly periodic 

No real trae commencement. 

and on account f in Cen, Of course, satisfy this condition, 
- always take 1 the dissipation of energy which must 
» the counter E. M. F. differs from the P. D. 


At any given instant the former may be obtained from the 


latter by subtracting the product of the current into the 


resistance of the coil. Let us consider briefly what effect 
this will have on the value of b in equation (1). Suppose 
the core to have initially the greatest residual induction cor- 
responding to the normal maximum of B, and let the circuit 
be closed when the P.D. passes through its zero value. 
Since the initia] half-wave ol current is abnormally large, it 
will produce an abnormally large drop due to resistance. 
Hence the initial half-wave of counter E.M.F. will be 
abnormally small. Consequently the highest value reached 
by b will be somewhat less than that calculated by the 
approximate method. During a considerable portion of the 
next half-wave of P.D., the magnetising current, will be 
opposed to the P.D., so that the drop will have to be added 
instead of subtracted ; during this period the current will 
have a relatively large value. Again, when a reversal of 
current does take place, the greatest negative value reached 
by the current during the second half-wave will be small, on 
account of the rapidly increasing steepness of the hysteresis 
oop in this region. Hence the time integral of the drop 
to be subtracted from the second half-wave of P.D. will be 
very much less than that to be added, and in consequence 
the area of the second half-wave of counter E.M.F. will be 
greater than its normal area. As a result, the minimum 
value of b reached at the end of the second counter E.M.F. 
half-wave will be less than its initial value B,. A 

The same process will be repeated during the next complete 
wave of counter E.M.F., the maximum and minimum valueg 
of b being less than the corresponding values during the 
first wave. This will go on until complete equality of all 
the half-waves (of counter E. M. F., magnetic induction and 
current) bas been reached, #.¢., until the normal type of wave 
has been obtained. 

We thus see that the primary cause of the gradual 
transition from the initial to the normal type of wave is to 
be found in the inequality of the areas of consecutive positive 
and negative half-waves of counter E.M.F. This inequality 
is due to the dissipation of energy which must necessarily 
take place in the transformer. | 

It is a matter of considerable interest to investigate how 
the greatest possible current-rush varies with the normal 
maximum of B at which the transformer is worked. Let us 
define a * current-rush as the ratio of the maximum value 


Current rush. 


U 1 [LEE | . 
0 1,000 2,000 3,000 4,900 6,000 6,000 
C. G. S. lines per square om. 
Hd. 1. 


reached by H to its normal maximum. Applying the 


approximate method sketched out above to the data on 

74 of Prof. Ewing’s Magnetic Induction in Iron and O 
Metals for a certain sample of iron, and taking into 
consideration the values of B, there given, we find the 
following set of values :— Ss 


B= 71 600 9.67 2,460 2,920 9,080 4,960 5,480 5,780 
Ourrent-rush = 1:60 1°45 145 21 235 248 572 97 195 


These results 5 in fig. 1. It is interesting to 
note the slight initial decrease in the current-rush for very 
low inductions. Beyond about 5,000 C. G. S. lines pe BQ. 
cm., the current-rush increases at an alarming raté. It must 
be remembered, however, that the values obtained by this 
5 method are — especially in the case of the higher 
induct ions — too high. : 
(To be continued.) 
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SMOKE PREVENTION. 


One way of looking on smoke prevention is the hopeful 
and philosophical one ado by & contemporary, which in 
referring to the recent order made upon the Metropolitan 
Electric Supply Company to alter their plant to burn 
bituminous coal smokelessly, considers that the company 
will not after all be such great sufferers, for the capital out- 
lay they will have to make will enable them to lower their 
future works’ costa by burning cheaper fuel. This is all ve 
well, but it seems to us that in a country like England, 
where the principal coals are bituminous, and where the 
gnum steam-using practice is all based on bituminous 
coal, there has been something wrong in the engineering of 
‘many London stations when the absence of dear smokeless 
coal at once sends them into the police courts. It cannot be 
called good engineering which puts up furnaces suited only 
to the dearest coal. 

A bituminons coal strike rarely cuta off every source of 
bituminous fuel, and still leaves the Welsh supply, but a 
Welsh strike cuts off all the smokeless coal. The fining of 
the electric light companies is not to be laid to their staffe, 
but to the folly and shortsightedness of their original designers. 

Mr. Hannay, in recently inflicting.a fine for smoke made 
by the above company, stated that since the Smoke Act had 
been left to the Vestries to administer, the subject had been 
neglected, and he had had only one case before him since 
1891, the present case; but it was his experience that the 
nuisance could be kept within reasonable bounds by proper 
construction of furnaces and proper attention. Seeing that 
smokeless coal can be better burned in a bituminous furnace 
than in the haphazard furnaces considered good enough for 
smokeless coal, there is really no good reason why all furnaces 
should not be originally constructed on proper lines. Yet 
arguments are put forward in a way to mislead the uninitiated, 
to the effect that smokeless Welsh must needs have a special 
furnace built for it. If such were true, it would be hard on 
steam users to compel them to change to and fro according 
to the locality of each recurring coal strike. 

But it is not so. One form of furnace will burn both 
coals equally well. True, it may not be necessary to admit 
so much or any secon air above the fire with the less 
bituminous fuels, but involves nothing more than the 
keeping shut of the air valves and proper regulation. It 
involves no structural alteration. The present trouble is to 
be laid to debit of consulting engineers, whose carelessness 
or inability has brought it about and done much to strengthen 
the hands of the strikers. In connection with this matter 
we would draw attention to an ordinanoe recently issued in 
Paris, which we publish on another page. 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.—1908. 


Compiled expressly for this journal by W. P. THompsox & Oo., 
Electrical Patent Agente, 322, High Holborn, London, W.C., and 
at Liverpool, Manchester, and Birmingham, fo whom all inquiries 
Should be addressed. . 

17,080. “Improvements in electrical transcribing apparatus.” 
E. A. Hummer. Dated August 8th. (Date applied for under 
Patents, &c., Act, 1888, Bec. 103, January 10th, 1898, being date of 
application in United States.) 

17,118. 
alarms or the like." J. WERNER and J. Dizrz. Dated August 9th. 

17,161. “Improvements in automatic switches and cnt-offs." 
F. C. MoMn LM. Dated August 9th. (Complete.) >- 
17,163. An improved electric accumulator.” L. LBJEBUNB. 
Dated August 9th. (Date applied for under Patents, &o., Act, 1883, 
Bec. 108, January 25th, 1898, being date of application in France.) 

17,191, “An improved automatical contact. breaker on electric 
railways and the like.“ J. C. SoHAYnA and J. Lonmurrz. Dated 

August 9th. (Complete. 1 | 
17,198: "Improvements in the method of and means of drying 

insulation of electric cables, armatures, bobbins, and the like 

E. Pasanund. Dated August 9th. 

17,225. "Improvements in or relating to electric plug contacts.” 
J. T. NisLETT and M. SUTHERLAND. Dated August 10th. 

17.239. Improved means or devices for attaching advertising 

tablets to electrical and other lamps, lamp-chimneys, or the like.” 

H. M. Satwony. Dated August 10th. | ; 

17,209. “ 
August 10th. 


provements in electric telegraphs.” W. Jopp. Dated 


OAL REVIEW. 


“Improved means for automatically sounding electric | 


17,267. "Improvements in incandescent electric lamps and other 
-electrical apparatus wherein glass bulbs or vessels are used.” J. W. 
Swan. Dated August 10th. , 

17,268. ‘Improvements in secondary batteries or electrical ac. 
mulators" O. BzmmaEsND. Dated August 10th. 

17,280. “Improvements in electrically-driven fans or i 
devices.” S. Beramanxn. Dated August 10th. (Complete.) 

17,345. "Improvements relating to electric bells.“ G. O. L 
CHaT. Dated August 11th. "b 

17,354. "Improvements in electrically-propelled vehicles for 
common roads." C. JgawmTAUD. Dated August 11th. 2 

17,358. “ Automatic electric time switch.” A. B. Wass. 
Dated August 11th. 

17,959. "Improvements in electrodes for electrically obtainin; 
ozone.” D. Martm. Dated August 11th. 

17,971. "An improved electric battery and bell combined.” G, 

(Markt Bros. & Oo., Germany.) Dated August 11th. 


17,378. “Improvements in methods of electric haulage.” G. 


.Cawxegy and B. H. Tawarrs. Dated August 12th. 


17,380. “Improvements in drums for holding electric cable“ 
T. Oxrxr. Dated August 12th. (Complete.) | 

17,990. “An improved clip and carrier combined for attaching to 
shades, globes, reflectors, and the like, and for attaching the same to 
electric incandescent lampholders.” E. DuockENFIELD. Data 
August 12th. 

17,418. "Improvements in'or relating to electric tumbler switch 
appliances and their base-plates.” O. Mankr. Dated August 12th. 

17,451. rovemente in electric current indicators.“ T. V. 
VABLEY. Dated August 13th. 

17,458. "Improvements in primary electric batteries" A. L 
BEADLE. Dated August 13th. | ij 

17,488. "Improvements in electric secondary batteries" I. A. 
Tramm. Dated August 13th. 

17,507. “Improvements in or relating to switch devices for elec- 
tric tramways.” E. ANDREAS. Dated August 13th. 

17,522. “Improvements in means for transmitting motion from 
electric motors to other machinery." W. Gm. Dated August 13th. 


ABSTRAOTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Mesars. W. P. 
THompson & Oo., 322, High Holborn, W. O., and at Liverpool, 
. Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1898. l 

7,984. “Bystem of lever drawbridges with overhead conductors 
for electric railways.” A. OrLmsuxmNTS. . Dated March 23rd, 1898. 
Relates to the arrangement of the overhead conductors of electric 
railways on lever drawbridges. Two pairs of poles are erected on the 
piers of the bridge. The current conductor device arranged over the 
roadway on the bridge consists of two frames which are each formed ol 
light T- iron conductors. Guy wires cross the beams. These beams tor 
in bearings on the poles, so as to permit the frames to be removed in 1 
vertical plane. The trolley wire or overhead conductor on the road- 
way beyond the drawbri is provided with & kind of frog at esch 
end, which is suspended from the poles by means of guy wires for 
the purpose of anchoring the overhead conductor, when the bridge is 
closed the contact fork on the frame receives the frog so as to form 
an unbroken or continuous line of electrical conductors. 1 claim. 

10,094. “Improvements in the art of making plates for electric 
battery purposes.” A. C. Onorran. Dated May 2nd, 1898. Relates 
to certain improvements in the manufacture of spongy lead plates. 


The apparatus used consists of an air compressor, connected by 


of a pipe, with a retort in the bottom of which are a series of small 
orifices. The retort is 


plied with lead which is melted by the applicati 
air pressure maintained in the retort by means 
sufficient to crowd the lead out through the orifices. The 
from the retort to the receiving plate is such that the metal as it 
falls reaches the receiving plate in a semi-solid form; that is to sy, 
it is cooled down sufficently to pra it from running together into 
a solid mass. Yet it is still ina sufficiently plastic condition to 
weld together as the particles pile up one upon the other. The plate 
thus obtained is comparatively light and exceedingly porous. 3 
5. : 


claim 
10,557. “Improvements in and relating to eleotrio furnaces.” 


are con- 
nected to brass locks, having intervening spaces formed between 
them to allow the insertion of plugs; a small brass strip at each end 
communicates the terminals with the blocks. |The top of the outer 
case of the furnace is constructed of slate or other non-conducting 
material 3 claims. | 
11,960. "Improvements in globe holders for enclosed electric arc 
lamps.” K. WxisERT. Dated May 18th, 1898. The globe employed 
is open at one end only where it is furnished with an outer fastening 
edge. On the lower frame piste are two opposite guides, in which 
by means of spiral springs, bearing pins are elastically suspended. 
On the lower end the pins sidewnys thereto, are 
mounted to rotate, and above the rollers a rejecting edge or border 
of suitable height is formed on the frame plate. 2 claim. 
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COMMERCIAL | EDUCATION. 


THERE i8 & Society for Promoting Engineering Education 
in Boston, U. S. A., and Prof. J. B. Johnson has been speak- 
ing before this society. Though somewhat inaccurate in 
his figures, and a trifle previous in speaking of England's 
past commercial supremacy, his speech is noteworthy as a 
warning to Americans as to their mistaken ideas on com- 
mercial education. He calls attention to the great strides 
made by Germany in the past 25 years, and attributes it 
mainly to the fact that, in technical education, Germany 
seems to have arrived at a correct solution of the problem. 
The professor complained that American technical education 
educated away from industrial pursuits rather than towards 
them. England had for 10 years been trying to solve the 
technical education question, but with very poor success. 
* Instead of highly educating a few leaders and directors of 
industry and commerce, they are vainly trying to raise the 
whole class of apprentices and clerks by a wholesale system of 
shallow night-school instruction.“ The burden of the lecture 
is, that Germany has fully equipped technical schools in which 
gpecially difficult tasks are undertaken for commercial houses, 
that such schools are also very fully equipped with teaching 
staffs, and that very few of the students are admitted to take 
their full course, which is three years of 45 hours per week. 
The italics are ours, and this is the point upon which we 
have been trying to give expression for some time past. In 
the Crefeld Schools—textile—there were, in all, 29 instructors 
and only 148 regular students, and the tuition fees were 
small. Thus there was, in one way or another, one instructor 
for five students. Obviously, with suitable instructors, there 
is a chance of considerable personal and individual attention 
given to each student. 

Now here in England it is a fact that our technical 
education has gone upon the lines of teaching architecture to 
bricklayers. If all men were architects, it is obvious there 
could be no bricklayers. This is so palpable that it is 
a marvel that its application has been missed. English 
technical education in aiming to do too much has really 
effected very little. After a day spent in hard work, not 
much can be done by the most willing student at a night 
school. Youths are well known to go to sleep in the evening 
classes of our technical schools. The teaching is remarkably 
slow. We want more knowledge inour leading men. We have 
repeatedly insisted on this, having found, so very often, men 
in charge of large establishments who were quite unable to 
appreciate facts and grasp principles. Thus a new process 
or a new machine is brought to the notice of a man; the 
principle of its action is undoubted, it is actually at work in 
Germany or America; photographs are exhibited of results, 
but nothing will induce a trial unless a machine can be 
shown at work. We know now where several establishments 
are asking to see the actual thing at work, simply because 
there is not sufficient knowledge of the simplest principles of 
mechanics in the whole of the leaders of these establishments 
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to enable them to give an order without the feeling that they 
are perhaps being taken in by specious promises. It is 
this ignoranoe in the so-called leaders of industry that 
is doing mischief. We find, for example, a commercial 
man at the head of a large undertaking: let this man 
be offered something in the engineering line. He sends 
for his engineer, who arrives more or less grimy, looks at 
what is put before them as knowingly as he can, but is quite 
incapable of forming an opinion because he is a simple 
mechanic and no engineer, while there are many trained 
engineers fully capable of advising, who would be glad of a fee 
of a few guineas for doing so, and who could save their clients 
hundreds annually. Firms who cannot afford to keep 
an engineer of education rarely. dream of paying fees 
for advice when needed, and throw away tons of coal 
annually, and hundreds of pounds. When the exhaust in- 
jector was first brought out many refused to buy 
it because they “could not see how it could act,” though it 
would have saved a fourth of their coal. Men who knew 
perfectly well that steam engines would do work with a 
“vacuum ” continually on both sides of the piston, refused 
to credit the exhaust steam injector. They thought they 
understood the steam engine, simply because they found it 
there, but they were incapable of rising to the height of 
the exhaust injector, and this is only an instance of what is 
repeated in different guise in all sorta of industries. 

The Germans are undoubtedly doing well, but there is 
a certain saving grace for ourselves when we have cured 
this ignorance in high places. A prominent man in the 
textile trades of the North of England told us he had 
ceased to buy German dye stnffs. He had found that the 
Germans used their chemical knowledge to overcome the 
demands of specification requirements, put in with the 
object of securing good stuff. Yet the Germans had put 
their ability to defeat these requirements so as to still 
supply inferior dye stuffs which would pass the tests, 

Take, again, the matter of Portland cement. American 
specifications called for a slow setting cement. The 
Germans captured the American market chiefly because 
they invented a method for making cement slow setting 
by grinding it up with gypsum. Now, gypsum is a 
dangerous article, and some fine day some huge Micsissippi 
or Missouri bridge may prove the danger of an over gypsum- 
laden cement by failing in ita deep piers. Thus the American 
specification, intended to secure good cement, has simply 
served to secure cement which may prove doubtful and 
dangerous. We may do well by imitating the technical 
instruction methods of Germany and confining our efforts 
more in the direction of highly instructing the few than in 
badly teaching the many, and giving them false notions and 
unfitting them for the work suited to them. At the same 
time we may strive to maintain the character of our products 
and avoid “doctoring,” where this tends to step over the 
line of honesty. | 

————————HÁ 

A NORTHERN contemporary has dis- 
covered that the incandescent lamp carries 
in its rays “the germs which shall slowly, imperceptibly 
affect the mind.” It may be some comfort to learn that 


these germs are not our old ubiquitous friend the microbe, 
but only the X ray. It appears that the latter “enters into 


Incandescent Lunatics. 


the composition of the incandescent light,” and is suficient 
“to gradually destroy the nerves of the scalp and lay be 
foundation of nervous disorders and resultant insanity, The 
man of the business desk, the mechanic, the professional man 
suffering from nervous headaches may suppose the trouble 
to be intercranial (sic) when, as a matter of fact, the scalp 
nerves, both namerous and delicate, being exposed for many 
hours each day to the rays of the electric lamps have been 
weakened and finally destroyed. . There is insanity 
in the ordinary electric light, says a doctor.” N 

can be called evidence is vouchsafed in support of this oracular 
and alarming utterance, but we are given to understand that 
the medical brethern of this gifted man are waiti 
anxiously for his revelation. In the meantime he might be 
taken care of by his friends; we cannot help thinkiog 
that whatever be the cause, whether lamp light, sunlighi, 
or moonshine, some structure deeper than his ecalp nerve, 
is affected here, and that the mischief in his case, at least, 
is clearly intracrapial. 


AT the recent Derby meeting of the 
Institution of Mechanical Engineers, one 
of the most useful papers was that of 
Mr. W. E. Langdon on the “Electric Light Machinery of 
the Midland Railway.” This company has several electrical 
installations driven variously by steam engines and gu 
engines, or combinations of the two powers, the gas being 
either producer gas or towns gas. Similarly the electrical 
machinery is varied, but of this no special note need be 
made. At Derby the plant is driven by three locomotive 
type boiler, and there are Willans engines and Siemens 
dynamos, two of 500 amperes and two of 275 ampere, the 
voltage being 125. From 1898 to 1897 the output increased 
from 93:268 units to 203°519 units, and unit cot 
decreased from 3°63d. per unit to 2:58d., which, however, 
was higher than the 1896 cost of 2:293. The work is such 
as to make the stand-by losses great. The chief interest of 
the paper, however, is ita information on machinery driving 
and the power absorbed by shafting and tools. There is & 
shaft which drives 15 tools. It is 98 feet long and 2 inches 
diameter, and is carried on 12 bearings each 4% inches 
long. Ordinarily it drove 19 belts of from 14 to 3 inches in 
thickness. The countershafts were from 2 feet 1 in. to 18 feet 
8 inches long and drove machinery with belts of from 14 inches 
to 2% inches wide. The main ehaft without any belting 
absorbed 272 watts; with the 19 belts resting on it (we believe 
running idle is meant) the power absorbed was 518 watts or 
nearly 2-H.P., with the countershafts added the absorption 
was 794 watts. To drive a 93-inch screw-cutting lathe 
alone absorbed 381 watts, but when at work cutting a gun 
metal bar at the rate of 1:1 ounce per minute, 545 watts were 
used. The idle lathe thus called for 381 watta, so that the 
work done only used 164, or at the rate of 495 watts per 
ounce of metal per minute. A low efficiency motor 
direct to the lathe on the same work only used 214 watts per 
ounce of metal cut away per minute, which is powerful 
evidence in favour of direct gearing. A comparison is given 
of the power absorbed in removing metal by a lathe driven 
from a shaft, and also when driven at the same speed by a 
small motor: according as the metal was being removed at 
one, two, or three cuts the power absorption per ounce per 
minute was with belt driving 591, 389 and 275 watts, and with 
motor driving 206, 191 and 148 watts for exact game conditions 
as to speed and time. Thus a motor driving direct absorbed 
very much less power than a motor with shafting and belting 
—barely a fourth when the lathe was running light, i. e., with 
no out. Though only of a limited character, and perhaps 
showing more shafting loss than if larger weights of metal 
were being removed by heavier tools, the information is 
exceedingly suggestive, and points very strongly to the benefit 
and ecomony possible with electrical driving. What makes 
the difference still more marked in favour of direct driving of 
each machine is the extremely intermittent nature of the 
work, £o that the continuous dead load of the shafting bears 
a higher ratio to the live or working load than nominally 


appears. 


The Resistance of 
Engineers’ Tools. 
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THE RELATIVE COSTS OF COPPER, ALU- 
MINIUM, AND IRON WHEN USED AS 
ELECTRICAL CONDUCTORS. ' 


By JOHN B. C. KERSHAW, F. I. O. 


Is an artiole published by the writer in August, 1897, it was 
shown that at the prices of aluminium and of copper current 
& that date, the former metal was one-and-a-half times as 
xxtly as the latter when used for electrical conduction pur- 
poses; the cost ratio being calonlated for wires of equal 
“arly inthe Mr. A. E. Hunt, of the Pittsb 
in the present, year Mr. A. E. Hunt, of the Pittsburg 
ois Company, published a similar article," and, taking 
as his basis of caloulation, figures slightly different from those 
used by the writer in his earlier article, he proved that so far 
from aluminium being the more costly metal for electrical 
transmission, it was slightly the least costly of the two. 
Since the subject is an important one, the writer has 
thought it advisable to recaloutate the relative costs of alu- 
miniam and copper conductors of equal electrical capacity, 
ming in the one case Mr. Hunt’s data, and in the other case 
his own ; and, in order to include in the comparison a third 
metal which has more than once been proposed as a medium 
for the conduction of large electrical currents, such as those 
wed in electro-chemical and electro-metallurgical works, he 
hat extended the calculations to the corresponding values for 
iron. 
In the following expressions 
S = sp. gr. of copper. 
P = coat price per lb. of copper. 
C = conductivity of copper. 


and se represent the corresponding values for the metals, 


aluminiom iron. 
It is evident then that the expression 
ee 
s X p 


will represent the relative costs of equal lengths of wire of 
„ual sectional area, and that the expression 
| 8xPx^t 
sxpxe 
wil represent the relative costs of equal lengths of wire of 
equal electrical resistance. 
The values used by Mr. Hant in his article upon the use 
of aluminium as an electrical conductor are the following :— 


Copper. . l Aluminium, 
Ss = 893 . 8 = 2:68 
P= 14 cents per lb. p = 29 cents per lb. 
c= 100 c 68 


Sabetitatiog these in the expression given above, we have 
89 x 14 x 68 uale 7:876 op 101 | 
268 x 29 x 100 7,772 100 
lative costs of copper and aluminium wire of equal lengths 
und equal electrical resistance, . This ratio is in close agree- 
ment with that found by Mr. Hunt by a somewhat more 


indirect method of calculation. 


Taking next, values for oopper and aluminium less 
arbitrary than those selected by Mr. Hurit, and repeating 


which eq 


the caloulation, we have— . 
copper. PM 
8 = 893 - 58 = 2°68 
P = bid f per lb. yp = 15°85d.t per Ib. 
c= 100 c 59 (99 % aluminium). 
and .898 x $94 x 59 100 
268 x 1585 x 100 135 


This result confirms the early calculation of the writer, and 
that for conduoting purposes 99 per cent. aluminium 

at the present market prices of: the two metals is 11 times as 
coly w copper. The cost of converting the ingot metal 
7.7... ee ee eee, ee 
1 Pun World, February, 1898, also ELECTRICAL 
These prices are taken from current price liste, and represent 


t 
—＋ ae values of electrolytic copper, and aluminium at the 


into wire of equal electrical resistanoe would not materially 
affect the ratio, since, although the copper would be of lees 
sectional area and consequently would have to be passed 
through a greater number of draw-plates, greater care would 
have to be exercised in the case of the aluminium, and the 
costs of drawing would probably be about the same. 
Aluminium of 99 per cent. purity has been taken for oom- 
parison, because 100 per cent. aluminium is not yet a 
commercial product, and the writer doubts whether the 
Pittsburg Reduction Company, or avy other alumininm 
producing company, will ever be able to produce 100 per 
cent. alaminium in wire or rod form profitably, at the price 
taken in Mr. Hunt's calculation, namely, 29 cents per lb. 

The values for iron and the calculation of the relative costs 
of copper and iron when used for conducting purposes are 
given bel 


oW :— 
Copper. Iron. 
S = 8°93 s = 810 
P = £55 10a. per ton. p = £8 128. 
c = 100 c = 164 


8:03 x 1,110 x 164 162,001 278 

Blu x 72 x 100 58,322 100 

This result shows that if iron can be produced in bar 
form with a conductivity of 16:4 Matthiessen standard, at a 
price of £3 128. per ton, it is by far the cheapest metal for 
electrical transmission purposes ; and, though its weight as 
compared with copper or aluminium prevents its use for 
overhead lines, there would geem to be no reason why it 
Bhould not be used for underground conduita, or for elec- 
trical current transmiesion in works and factories where the 
lightness of the conductor is of entirely secondary importance, 
and where the current is of low potential.* The liability of 
iron to rust could be overcome by artificially forming the 
protective oxide, Fe, O., as a skin upon its surface in the 
manufacturing operations, or by applying a coating of tar at 
a later stage. 

Gathering the resulta of these calculations together, and 
expressing them as cost ratios to iron, taking the latter as 
100, we have 


and 


RELATIVE Costs oF CONDUCTORS OF EQUAL LENGTH AND 
EQUAL ELECTRICAL RESISTANCE. 


| 


Metal. | Relative costs. 


ö Purity and price. 
! 
| 


Aluminium ... 99 per cent. at present market prices. 375 


Copper. | Electrolytic i s 1 | 278 
Aluminium .. | 100 per cent. at A. E. Hunt's value. 275 
Iron ... .. | At present market price, plus 38 per 


| cent. for rolling costs. 


POLYPHASE ASYNOHRONOUS MOTORS. 


By W. G. RHODES, M. So. 


IT is well known that polyphase induction motors are self - 
starting, and do not, like monophase motors, require a 
special winding with external starting to run them 
ap to speed. It must not be assumed in consequence 
of this feature that all polyphase induction motors are 
equally good as regards their ability to start under load, or 
that any attain to perfection in this respect, in fact, where 
the starting load is anything above about one quarter of the 
full load which the motor is designed to carry, it is 
customary and necessary to start on a loose pulley. 

There are many difficulties to overcome in designing a 
really good induction motor, and these difficulties are often 


enhanced by the conditions under which it is required to 


operate. Suppose, for instance, that the motor is required 
for mining work; a first requirement is then that it should 


have no sliding contacts and should run sparklessly. If, in 


addition to these restrictions, it is required to start under 
considerable load we shall see that the designer has a 
difficult task to perform. | 


* When & current of high E.M.F. is to be transmitted, the diffi- 
gulties of insulation render iron more costly than copper. 
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Consider an induction motor with a squirrel cage rotor, 
in which each rotor bar is short circuited. Let R bə the 
resi: tance of each rotor circuit, and L its self-induction; let 


p = 2 n, where n is the frequency of the currenta in the 
rotor, and v = 2 x n, n' being the frequency of the stator 
currents; then the angular velocity w ot the rotor is given 
by 


w =p —p 
= 2 1 (n“ — n) 
or p=p — . (1) 


Now, in order that a motor may start with ease under load, 
the torque stould be proportional to the current and 
independent of the speed of the rotor, and the necessary and 
sufficient condition for this is | 
R = PDL 

or, by (1) =( = o) (2) 
that ig, the resistanoe of each rotor circuit should be greatest 
at start, and equal p' L, and diminish as the speed increases. 

In order to secure this a variable resistance has to be 
inserted in the rotor circuits, and gradaally cut out as the 


Fig. 2. 


speed increases ; but this operation requires sliding contacte 
between the rotor bars and the variable resistance. We can, 
then, appreciate the difficulty which besets the engineer who 
endeavours to produce an induction motor without sliding 
contacta, and at the same time capable of starting under load. 
We propose to consider the attempts of M. Boucherot to 
attain this end without the use of a variable rotor resistance 
and to produce an induction motor possessing the great 
advantages of the simple squirrel cage rotor without the 
usual accompanying disadvantages of a feeble starting 


torque. The following description is taken from L H- 
tricien for May 14th, 21st, and 28th, 1898. | 
The motor has two distinct stator windings on a common ' 
framework. One winding is fixed and the other is capable 
of rotation about their common axis. There are likewise two 
rotors mounted on the same shaft and of a special squirrel ` 
cage type. | 
Each stator is composed of a number of thin stampings | 
of very soft iron slotted and held in a cast-iron framework, ` 
One of the stators is fixed once for all in the common frame, 7 
wile the other oan be rotated through a certain ange 
relative to the first in the interior of the carefully drilled * 
frame. For this purpose the framework is provided with 
slot in which is placed a lever with which to rotate the 
movable stator. In motors of 10 H. P. and above, the lerer 
is replaced by a screw worked by means of a hand wheel. 
The windings of each of the stators is similar to that of < 
the ordinary polyphase induction motor, and the coils may Ż 
be coupled in series or in parallel to suit the adopted voltage. 
The fixed and movable stator windings are connected by ' 


soldered to the different bars of the ui boas cage. The tw 
stators are placed at start at an angu : 
other corresponding to half a period of the supply current. 


Percentage. 
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When the. rotor is set in motion the angle between the 
two rotary fields is gradually diminished until it becomes 
zerc—the position of normal running. In the Boucherot 
motors the starting is effected by varying the difference of 

between two systems of polyphase circuit: placed in 
parallel. By this means the starting torque is kept high 
without the use of rubbing contacts. 

Tests show that the efficiency and power factor of these 
motors are high, and that under normal load this tem 
does not exceed that of the surrounding atmosphere by more 
than 15° C. This small rise of temperature is due to the 
good quality of the iron stampings used and to the large 
amount of cooling surface on the stator caused by its division 
into two well ventilated parts. Fig. 3 shows the results of a 
test of one of these motors in which both efficiency and 
power factor attain about 86 per cent. The starting torque 
was three times as great as the normal torque at fall load and 
the starting current about three times the normal current. 


AN AUTOMATIC TELEPHONE EXCHANGE. 


In our issue of May 20th we described the automatic tele- 
phone system which is being exbibited at Winchester Houx 
by the Direct Telephone Exchange Syndicate. E 
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The installation on view has recently been augmented by 
the addition of a section illustrating the introduction of two 
important points of detail in the development of the 


The first provides for connecting the electro-magnets 
which effect the restoration. of the apparatus to its normal 
position in derived circuit, or “ bridge," a method of connec- 


tion 
satisfactory & results. EDS 

The second feature of improvement consists in adapting 
the us to exchanges having a capacity for 10,000 
subscri The provision for effecting combinations of 

. large numbers presents a feature of primary difficulty in the 

ment of automatic exchanges, and is responsible for 

much of the mechanical complication which has hitherto 
characterised such systems. 

The automatic system accomplishes the combination of 
high numbers by employing two of the switches described in 
our previous article in the circuit of each subscriber, and 

> these serve to. effect all the necessary connections for reach- 


y operate consecutively. 
a call is made by a subseriber, the first series of cur- 
rens sent by the commutator of his ratus o the 
“selector” with which his circuit is equipped. The selector 
connection with the thousands and hundreds con- 
of the combination to be effected, the subsequent 
ion of ee ea to the tens and units being com- 
mtb means of that connector, which is operated by the 
series of currents transmitted by the subscriber’s com- 
mutator., The “connectors,” therefore, complete the con- 
nections with the individual or talking circuits of each 
subscriber. 

For example, if subscriber No. 8,900 is required, the 
telector effects connection with the connector controlling 
circuits numbered from 8,900 to 9,000, after which that con- 
nector establishes communication with the segments of the 
distributor representing tens and units. 


/ 


t E. 


Fia. 1 


Fig. 1 illustrates the method of | combining the switches as 
electors and connectors, S, S, 8, &c., representing the 
i 1 1 


Tach selector has access to 100 cross connecting circuits, 
beach of which leads to a different connector, and each 
connector affords communication with 100 individual or 
talking circuits 5, b', 5“, &c. These are extensions of 
each subscriber’s line wires as shown at n in the figure. P 
and p“ nt the apparatus at the subscriber’s offices. 

„Ide selectors are arranged in 100 groups, each group con- 
using of 100 switches. The connectors are similarly 
arranged, and each selector has access to one connector in 
each group of 100, thus affording a possible 100 x 100, or 
10,000 connections. A part only of a group of selectors and 


by present day practice as essential to secure 


connectors is shown in the figure. 20,000 automatic switches 
form the complete equipment for an exchange having a 
capacity for 10,000 subscribers. The switches are arranged 
in sections of frames of approximately 200, as shown by 
fig. 6 of our original article, the sections being separated by 
sufficient space to admit of access being obtained to the 
connecting wires and apparatus. These sections are sub- 
divided into groups of 100, as described above. A framé 
carrying 200 switches occapies a floor space of 9 feet x 
8 feet, and is usually 7 feet high. 

It will be Seren that when any particular connector is 
appropriated by a selector, the remaining circuits to which 
that connector affords access are, for the time being, isolated 
from communication with the other selectors of that parti- 
cular group, but they are accessible to all the remaining 

ups of selectors in the exchange. This isolation is 
incidental to the employment of *'non-interfering " circuits 
with which each selector and connector is provided. 

The connections are so arranged that when two sub- 
scribers are in communication the coils of the “ motor" 
electro-magnets only are in circuit, for the purpose of 
enabling the automatic restoration of the circuits to the 
normal position to be effected, after conversation has termi- 
nated, and the subscribers replace the receivers in their 
switch levers, These electro-magnets (shown at » and m’, 
fig. 2) each have a resistance of 300 ohms, and are actuated 


. Talking circuits. 
Fig. 2. 


by a current of 2 ampere. They are connected in derived 


circuit or “ bridge” with the battery, B, by which they: are 


energised, connected symmetrically between them. The re- 
maining electro-magnets are automatically disconnected when 
the connections between two subscribers are completed. 

In fig. 2, A represents, in skeleton diagram, the connections 
when two subscribers, P and p', are in communication 
through switches upon adjacent groups, and © represents 
the connections effected between two subscrib:rs, T and T', 
whose automatic switches are included in groups situated on 
different sections of an exchange. 


THE BEHAVIOUR OF A TRANSFORMER AT 
THE INSTANT OF SWITCHING ON. 


By ALFRED HAY, B.Sc. 


(Concluded from page 327.) 


EXPERIMENTAL INVESTIGATIONS. 


THE apparatus used in the experimental determination of 
the abnormal wave-shapes is shown diagrammatically in fig. 
2, and will be readily understood. By moving the brush Bi, 
the instant of switching on may be varied, while by moving 
B, we can alter the point of switching off. These two 


‘brushes bear on a disc of ebonite, provided with a rim of 


brass, which is divided into two unequal portions by the 
ebonite distant - pieces D, and D. The shorter portion of the 


brass rim is completely insulated, while the longer one is in 
connection with an insulated collar, on which bears a brash 
A ee ee à ; 
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connected to one terminal of the primary coil P. By means 
of a Joubert instantaneous contact-diso o D, the curves of 
current and counter E.M.F. are readily determined. Both 
the switching and the contact discs are, of course, driven 
direct by the alternator shaft. | 
In the case of a transformer, the gradual equalisation of 
the abnormal positive and negative half-waves of current is 


A Alternator N n, Non-inductive resistance ; C Condenser ; x, Electrometer, . 


Fic. 2. 


a relatively slow process, requiring a very large number of 
waves for its completion. T'his persistenoe of the abnormal 
waves introduces & certain difficulty into the tal 
method just explained, for with the arrangements described 
it was impossible to allow the abnormal waves to run through 
more than 64 periods before the circuit was again opened. 
At the instant of breaking the circuit, therefore, the current 
had a higher value than its normal maximum, and the 
core. was left more strongly magnetised than would be pos- 
sible under ordinary working conditions. Let us assume 
that the oore is, to start with, magnetised in the proper 
direction to a valne corresponding to the greatest residual 
induction consistent with the normal maximum induction. 
When the abnormal waves are started, the first wave-train 
will leave the core more highly magnetised than it was at 
the start, and the next wave train will pick up the induction 
at or m value, and leave the core still more highly 
magnetised. The residual induction, after the passage of 
each wave-train, will thus go on increasing until a state of 
equilibrium is reached, such that the magnetio state of the 
core at the end of the 64 periods is the same as it was at the 
beginning. The abnormal waves obtained experimentally 
and plotted in the curves given below, are the waves cor- 
responding to this state of equilibrium, They are obviously 
muoh more distorted than the abnormal waves ordinarily 


Fira. 3. 


obtainable, since the initial value of the induction is much 


higher. The value of this residual induction may be approxi- 
. mately determined from the B — H curve (shown dotted) 
in fiz. 8. We have merely to determine the maximum value 
of H reached during the first abnormal half-wave of cur- 
rent, and a reference to the B — H curve then determines the 
corresponding maximum of B. This gives us (he absolute 


scalo for the abnormal magnetic induction curve Th 
absolute scale is, in the curves given below, indicated by the 
eg set of figures on the vertical soale in each 


Fig. 8 gives the normal hysteresis loops of the transformer 
core for various inductions ranging from abont 450 to 
15,600 O. G. S. lines per sq. om. These loops were obtained 
by integrating the curve of counter E. M. F.; hence. 
current component is included in the values of H. 
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Fig. 4. 


For the highest induction used (15,600) the well-knom 
effect due to eddy-currenta, which consists in a rounding of 
of e pali n loops and an increase in their areas, is 


mar 0 
"Te curves given in figs. 4—7 show the normal and 
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A.E. M.F, Abnormal E. M. F.; xn. c., Normal current; 
4.0, Abnormal current; A. M. I., Abnormal magnetic induction. 


Fia. 5. 


abnormal waves corresponding to values of the normal 
m EM equal. to 900, 2,600, 8.500, and 5,200 
respectively. Fig. 8 shows t teresis correspond: 
ing to fig 4. Little need be added, after what has already 
been said, regarding the interpretation of the curves. lt 
will be seen that they fully confirm the theoretical deduc- 
tions arrived at above. The gradual subsidence of the 
abnormal waves, as well as the inequality of suocessive half- 
waves of counter E. M. F. (fig. 5) are exhibited very clearly. 
The periodicity in these experiments was 122 ~ per sec. 


* Excepting fig. 5, for which the periodicity was 37 ~ perse 
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The shape of the E.M.F. wave (fig. 4), it will be seen, 
departa only very slightly from the pure sine form.* 


| us Pao. \ 4 
B NA 


AMPERES. 


8 
x. C., Normal current; A.C., Abnormal current; ` 
x. u. l., Normal magnetic induction; A. u. I., Abnormal magnetic induction, 


FIG. 6. 


. N.C., Normal current; A. c., Abnormal current ; 
XAI., Normal magnetic induction; .m.t., Abnormal magnetic induction, 


Fia. 7. 
It follows from the theory given above that the value of 
B, in equation (1) is a very important factor in determining 


* The alternator used in these experiments was one of the old 
Ferranti type, with sigzag-wound armature. A 


the current-rush. The following arrangement (fig. 9) was 
used to control the value of B, without altering anything 
else, and thus to find how the current-rush was affected by 
changes in the value of this quantity. A battery of 35 
gmall E.P.S. cells was connected in series with an adjustable 
resistance, a Siemens electro-dynamometer, and a coil of 16 
turns wound on the transformer core. Another coil, con- 
sisting of 96 turns, was connected to the alternator through 


the switching disc.’ The arrangement of connections is 


shown in fig. 9. When the cell circuit. was open, the 
maximum value of the “rush” current was found to be 
6°92 amperes, The cell circuit was next closed, and the 
resistance adjusted so that a current of 7°96 amperes (cor- 
responding to H = 3:07) flowed through the coil of 16 
turns, The maximum value of the “rush” current was 
now found to have risen to 18:8 amperes. On reversing 
the continuous magnetising current coming from the cells, 
the maximum “rush” current diminished to 2°36 amperes. 
This result clearly shows the enormous importance of the 
initial magnetic induction in determining the current-rush. 
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AR, Adj ustable resistance; s E, Siemens's electro-dynamometer. 


Fig. 9. 


It may be mentioned that the normal maximum of the 
current in the above experiment was (with cell circuit open) 
1:07 ampere. The result is gm complicated by the fact 
that when the cell circuit is closed, we get in it a small 
alternating current, which is superposed on the steady mag- 
netising current due to the cells. But this action is insig- 
nificant—the amplitude of the corresponding load current 
in the primary of 96 turns amounting to only about 02 
ampere. 


CONCLUSION, 


The generally accepted notions respecting the phenomenon 
of initial rushes appear to be of the vaguest and most un- 
satisfactory kind. Again and again it has been stated that 
transformers are liable to break down at the instant of con- 
nection to live mains, on account of the extra stress which 
is brought to bear upon the insulation during the current- 
rush. Not only has this assertion been freely made, but 
some writers have even endeavoured to explain the effect by 
theoretical considerations. The argument advanced is some- 
what as follows :—Assuming that a current rush does take 
place, the magnetic induction will, during the initial quarter- 
wave of ourrent, be carried far above its normal maximum 
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value. During the next half-wave of current—it is then 
asserted—the abnormally large induction is removed, and a 
reversal to the normal maximum takes place; we thus get an 
abnormally high E.M.F., which breaks down the insulation 
of the transformer. | 

How utterly fallacious this reasoning is will be amply 
evident from the experimental resulta described above. So 
far from the abnormally high magnetic flux being wiped out 
during a single half-wave, as we are asked to believe, experi- 
ment teaches us that it requires a very large number of waves 
to produce this effect, the core settling down gradually into its 
normal cycle of magnetisation. Hence it comes about that 
even when the current-rush is exceptionally large there is no 
corresponding rise of P.D. across the transformer terminals, 

There is also another simple consideration which seems to 
have been overlooked by the advocates of the fallacious theory. 
If a current-rush is accompanied by a rise of P.D., how comes 
it about that the transformer producing it is the only one 
that suffers? The disturbance must spread throngh the 
entire network of mains, in which case all the other trans- 
formers—as well as the alternators at the central station— 
would be equally liable to break down. 

Where breakdowns have occurred, they were probably 
caused either by a defect in the insulation, which prevented 
its withstanding the normal working P.D. of the mains, or 
else, as suggested by Mr. Swinburne, by the high induced 
E.M.F. at the instant of switching off. Tne fault so 
developed would, of course, remain unnoticed until the next 
time of switching on, when it would be revealed ; the natural 
inference being that the act of switching on the transformer 
had caused it to break down. 

The theoretical deductions given in this article, along with 
their experimental verification, show that the phenomenon of 
impulsive current-roshes is capable of being explained in a 
simple and straightforward manner, based on the known 
magnetic p'operties of iron, without the necessity of postu- 
lating any obscure or mysterious peculiarities in the behaviour 
of the iron at the instant of switching on. Further, the 
alleged breaking down of transformers at the instant of their 
oonnection to live mains must be relegated to the class of 
scientifico myths for which there is neither theoretical nor yet 
experimental foundation. | | 


Speer EES 


CORRESPONDENCE. 


Capillary Electrometer. 


The artiole on the “ Capillary Electrometer for Measuring 
Insulation Resistance," appearing in your issue for August 
oth, and referring to my psper on the is oar Electro- 
meter," leads me to offer a few words of explanation and to 
question some of the conclusions which you draw therein. 

The advantages which I have found in employing the 
electrometer for insulation measurements lead me to believe 
it superior to the galvanometer in several ways. The fact 
that it is necessarily used in a null method is of no dis- 
advantaze, for it eliminates some of the errors of the 
deflection method, and interferes in no way with the 
obser vation of the progress of the so-called “ electrification ” 
of the cable under test; the contact on the slide wire may 
be moved so as to keep the mercury column balanced, and, 
as the reading should be taken at least one minute after the 
application-or pressure to the cable insulation, the fact that 
“a capacity of 10 microfarads requires 46 seconds to be 
charged within 1 per oent.-of its inll charge through one 
meghom will interfere in no wise with the result. Further- 
more, in the determination of the properties of insulation of 
conductors for lighting and power transmission purposes, 
where this method would by far find its widest application, 
‘capacities nowhere near as great as 10 microfarads would be 
met with. x 
The use of a graphite resistance of high value, say, 1 


." megohm, is entirely practical, for the current passing. through 


it is so small as to cause no appreciable change in its value 
due to heating, and it remains constant for a considerable 
length of time. The value of this resistance may be readily 


checked by a measurement similar to that employed in 


measuring insulation, using a standard resistance of, say, 


1,000 ohms. This enables the set to be made light and 
portable, and thé use of a resistanod of 1 megohm enable 
measurements on insulation resistances of high values to 
be readily made. I have found this method to be quit; 
satisfactory in 5 values as high as 30,000 . 
megohms, which is quite difficult to attain with the ordinary 
form of portable galvanometer. 

Your review seems to have overlooked one of the chid 
advantages in this method of insulation measurement, i4, 
the ease with which the dynamo pressure may be substituted 
for the testing battery, thus enabling higher pressure to be 
used in this important measurement. This is of consider. 
able advantage when it is realised that very different values 
for insulation resistance may in many cases be obtained 
employing a pressure of 1,000 volts instead of 100 volu; 
and it is desirable, especially in the testing of cables for 
lighting and power purposes, that the cables shall be tested 
at a pressure at least as great as that under which they ar 
designed to be o i 

The various uses to which the capillary electrometer ha 
been put in the electrical laboratory leads me to agree with 
you in the conclusion that there are many measurements, 
aside from that for the determination of insulation resist- 
ance, in which a portable form of capillary electrometer may 
be ddvantageously ] 

C. F. Burgess. 

University of Wisconsin, 

Madison, Wis. 


On “ Letters to Editors." 


If anyone of n> repute wishes to give publicity to hi 
ideas he often does so by means of a letter to the edite" 
of the most suitable paper he oan think of. Editon, | 
suppose, do not consider it advisable to reject these “ letters” 
provided they are duly signed; so to cover themselves thej 
“do not hold themselves responsible for the opinions of the 
correspondents.” The wisdom of this gaving clause! 

^| have just been reading a **letteg to the editor” of th 
Electrical Review of New Yo-k, for Aagust 17th, 1898, | 
won't give the correspondent’s name; it might burt bi 
feelings, and that would be unkind after the amusement h 
hus afforded me. The letter expdtmds an original ides fo 
facilitating the transmission of electrical energy over lon; 
distances, either by means of direct or alternating currents 
Here it is. The italics are my own. l 
Let an alternating current dynamo be connected wi! 


distance from the transformer, instead of having electric motor 


and electric lampe, let a transformer, sann its primary ana 
its secondary coils of equal length, be placed. duree 
coil of this transformer may be connected to a second lengt 


of 50 miles of line wire. Since the primary and 

coils of the midway transformer are of equal length, the 
current which leaves this transformer and over the 
second section of 50 miles will have a tension nearly equal 
to that in the first section of 50 mile, . . . . It mil 
now be seen that by this method which I have proposed, it 
should be practicable to transmit alternating electric currents 
over nearly double the greatest distance over which they ha 
hitherto been transmitted, while using at the (ransmuhn 
station alternating current of precisely the same tension, 
and while using line wire of the ordinary kind.” 

He then goes on to say that the distance might be trebled 
by using two intermediate transformers. Again, Sbould 1t 
be desirable to transmit continuous current over twice the 
greatest distance usually considered practicable, we may place 
a rotary transformer, which both receives and generates cor 
tinuous currents of equal voltage, midway between the 
transmitting and receiving stations,” and 80 on. 

The letter is apparently a brilliant idea (?) of one whe 


knows nothing about the applications of electricity, and 


having: had a chat with some one who knows a little mor: 
than he does, has formed some most wonderful and baz 
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potions about transformersin general. The brilliance of the 
ides of interposing a transformer without doing anything 
but increase the transmission losses, and slightly drop the 
pemur!! I always thought a rotary transformer was 
alternating on one side and continuous on the other. We 
oS Agir that a motor-generator is meant. Again, 
considerable additional labour is incurred with the result 
that the efficiency of the whole plant is diminished and the 
outlay increased. 
e might take a more serious view of these matters an 


ide to discriminate between wisdom and folly, but also 
paths who read to learn, and who often depend upon their 
wekly periodical for much of their information. What 
is would such a reader have after thinking over the letter 
noted, especially those para which I have written in italics ? 
his progress would be retarded by being thrown irto 

a hopeless muddle. 

W. G. R. 


“The Application of Gas Power to Marine Purposes.“ 
The article on the above subject in your last issue strikes 


don a line of action on which I have been working for a 


long time. 

The remarks are made of “how few double-acting gas 
eines are placed on the market,” and that “the lack of 
progress is one of the disappointments: of modern engineer- 
ing.” Personally, I may say that another of these dis- 
sppointmente is, that so many gas engineers are so much 
engromed in their own pet hobbies and ideas, that anything 


. in the way of an improvement submitted to them by an 
. catsider is tabooed with scarcely a moment’s consideration. 


M 


The article proceeds: The difficulty with the gas «ngine 
i not that of ‘starting it once, but of starting it, reversing, 


. Wüwoppitg it at short intervals.” That is no difficulty at 


1 t€ 


E 


follow in as 


, organism will be 


al; a, given a thoroughly reliable and efficient double- 
«Xing ges or oil engine, without excessive heating of piston 
piston rod, then the starting, stopping, and reversing, 
a sequence as they did in the steam 
engine. But, as your author remarks, more complex 
necessary.” 

The ad to be derived from gas engine driving— 
wbich, I take 1t, includés oil 5 very clearly set 
forth, bat there is one point on which I would beg to differ 
from the yg pipes Is it not our N is 
Agineers to accept gas engine as it is and make the 
best of it,” and he adds, “ obviously they —gas engines and 
dectrical transmission“ are to be combined.” 
consider, is simply a makeshift way of meeting the diff- 


cay, 


mechanisms, 
designed engines. | 

Could we be able to simply connect the crankshaft of a 
reversible oil engine on to the propeller shaft of our steamships 
ud dispense with boilers with all their containing weight 
d water, with the killing temperature and work of closed 
Moieholds and be able to operate that engine with the ease 
tad certainty of our modern marine steam engine, I venture 
t wert that we would see another impetus given to marine 
"rim and naval construction which would carry them 
uiw bead of our pre ent achievements as our Mayestic’s 
tad Lacania’s are ahead. of Bell’s Comet. J 


: John D. MacKenzie. 
Glasgow, August 39th, 1898. 


Submarine Teleg raphs. 


It isa subject for much regret that Mr. Bright should 
etaken the somewhat undignified line which he has on 
subject of the review of his book. It is hardly the 
Ferne d an anthor, when referring to his own work, to 
idiste the manner in which his production shonld be 


reviewed, nor if he fears criticism should he subject himself 
to such. A reviewer, no matter what respect or esteem 
he may have personally for an author, would hardly be 
justified in reviewing favourably his work when on exami- 
nation the latter is found to contain rig and serious 
errors. I am quite realy to accept Mr. Bright'a state- 
ment that the proof sheets had to be read through at great 
disadvantage, and that many errors were, I presume, due 
to this fact; this, however, does not make the work any 
more valuable or reliable, or to be praised, on that account. . 
Mr. Bright appears sure that tlie tone of the review was a 
sneering one; let me assure him that it is only his imagina- 
tion which makes it ap so. In reviewing the book 
I have endeavoured to be scrupulously fair, and I have 
not, as seems to be imagined, misread certain statements by 
leaving out the context. I am very far from suggesting - 
that because Mr. Bright has made a number of bad blunders 
that he is hopelessly inaccurate, not to say incomp2tent; I | 
have sufficient knowledge of his ability and energy to be able 
to contradict such an idea. The fact remains, however, that 
the mistakes referred to in the review are actual ones. As 
regards the first criticism, I have carefully re-read the whole 
of the paragraphs relating to the statement that “this 
looping has the effect of something like doubling the K.R. by, 
roughly speaking, doubling the length of wire in circuit," and 
cannot see how any reading of what Mr. Bright has written 
can alter this statement into the fact that the K.R of aloopis 
the same as (not double) the K. R. of the earthed wire; for 
although we double the resistance we halve the capacity. This 
fact is well known to telephonista, and to telegraph engineers 
generally, and I am surprised that Mr. Bright with his ex- 

rience was not cognisant of it. 1 must decline to accept 

is assurance that several of the errors which are next 
pointed out could be obviously recognised as clerical errors ; 
they may ba the latter, but they are certainly not obviously 
sid: As regards the hydro-lynamic question, here again I 
must differ in foto from Mr. Bright, and if I am wrong I am 
so in company with a goodly array of teachera on the 
subject. Mr. Bright fails to see the mistake he has made 
with reference to the controlling points in the lay of a cable, 
let him think the matter very carefully over again, and he 
will, I feel sure, see where he is wrong; also let him carefally 
re-consider the next two points to which he adheres. How 
the speed of a drum can be accelerated by means of a brake 
I cannot imagine; it can be diminished. The three errors 
which he next frankly admits, are, I must maintain, bad 
errors, bat that it is ungenerous or uncharitable to call them 
so I must emphatically deny; the expression “ bad " does not 
mean “ignorant blunder” as Mr. Bright has apparently 
assumed it to mean. 

In the concluding portion of his letter, Mr. Bright sug- 
gests all sorts of possible assumptions on my part, not 
one of which ever occurred to me; in fact, he is reading 
between the lines” ina manner which suggests (and I won't 
say anything more uncharitable) “ mortified vanity." . 


Reviewer. 


Magnetism.. 


What is meant by the term, magnetic moment of inertia 
of a bar magnet. Can you recommend a good text-book on 
the subject, not too advanced. 

i Student. 


. [See pages 140, 170, 171, 172, and 173 of “ A Text-Book 
of Magnetism and Electricity," by R. Wallace Stewart. 
London: W. B. Clive & Co., University Correspondence 
College Press, 18, Bookseller! Row, Strand, W. C.— Eps. 
ELRxC. REv. | DE M 


Dynamo Fault. 


In an editorial reply t» a letter under above heading, 
published in the current number of the ELECTRICAL REVIEW, 
the following sentence occurs :— | 

* Probably the armature resistance is too great, and also 
the field-magnet resistance higher than usual (in order to 
get the low speed). | mE 

Now it is not difficult to see that for a dynamo of given 
output and given type of design, reduction in the speed tends 
to involve increase in the armature resistance, but I fail to 
understand how it can also tend to increase the field 
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resistance, as may be inferred from your note. As other of 
your readers may be in the same difficulty, perhaps you 
would be kind enough to explain this point in your next 
issue. | 

H. C. L. 


[ Resistance of field may be too high for excitation at slow 
speed, t.¢., it may require same number of turns of thicker 
wire on the field to enable it to properly excite.— 
Eps, Ergc. REv. ] 


Correction.—Electric Lighting of the City of Goulburn. 


In your issue of June 17th last, a paragraph appears under 
the heading of Business Notices,” viz., Electrical Plant 
for Australia,” stating that Messrs, Johnson & Phillips are 
building the Tant for the above installation. 

Now, sir, I shall be glad if you will kindly contradict this 
error through the columns of your valuable pa The 
facts are these : 'The City of Goulburn called tenders in the 
usual manner, three tenders being received, viz., Messrs. The 
Brush Electrical Engineering Company, Messrs. Gibson- 
Battle & Co., and myself. I was the lowest tender, and it 
was decided by the Council to accept same. However, delays 
in financing the scheme have been caused, and at the time 
of writing I have not received the official order from the 
Council to proceed with the work. 

Further, I have given no orders to any firm or agent for 
ui Pri whatever in connection with this installation. 

rusting you will insert a notice to this effect. 


For R. Thompson. 
(J. THompson). 


Costs of Gas and Electricity. 


Could any correspondent kindly inform me how much 
more expensive, as an illuminant, electric light is than gas 
light in connection with its expensive, yet defective aids, 

elsbach Mantles: not forgetting that gas has been in- 
creased from 28. 10d. to 38. per 1,000 feet. 


M. Nash. 


DEATH OF DR. JOHN HOPKINSON. 


THE scientific world has been shocked beyond expression by 
the tragic death of Dr. John Hopkinson. Accompanied by 
his son John, aged 28 yeare, two daughters, Alice and 
Lina Evelyn, he essayed on Saturday last the ascent of the 
Dent de Veisivi. The party started early on Saturday 
morning from Arolla, but when the time for its return had 
passed, search parties were organised, and at daybreak the dead 
bodies of the distinguished electrician and his children were 
discovered still roped together on a moraine at the foot of 
the highest cliffs. Dr. Hopkinson was a keen and experi- 
enced mountaineer, and in accordance with his custom had 
not availed himself of the setvices of a guide. The Petite 
Dent de Veisivi is not considered an ascent of great import- 
ance, but at certain points the footing is difficult, and it is 
surmised that one of the party must have slipped and all four 
have fallen from rock to rock, a distance of several hundred feet. 
Dr. Hopkinson’s eldest son had just left the party at Arolla 
for Australia, the rest of the family, Mra. Hopkinson and two 
younger children, staying at the Arolla Hotel. 

It is difficult to estimate the loss which the electrical 
engineering profession sustains throngh the death of this 
brilliant, practical, incisive electrician. He combined in a 
rare degree the qualities of the high mathematician with the 
skill and resource of the practical engineer. There was 
scarcely a branch of electrical work that did not owe some- 
thing to his genius; the generation, the distribution, the 
measurement of electricity were each and all subject to the 
versatility of his inventive talents. Electricity in its most 
abstruse and in its most practical aspect was his field of work, 
and marvellously well he wrought in it. 

His career provides a most conspicuous instance of a 
mathematical training being helpful in a practical and 
business life. | 


Dr. John Hopkinson was born in 1849, and was the eldest 
son of Alderman Hopkinson of Manchester, who has been a 
prominin engineer in that city for many years past, 

he brothers of Dr. John have become only len 
distinguished than himself. Prof. Alfred Hopkinsoh, Q.0, 
who reoently became principal of Owen's Oollege, Man. 
chester, and in consequence resigned his seat in Parli 
and Dr. Edward Hopkinson, who is the head of the 
electrical department of Mather & Platt, are almost as well 
known as the deceased electrician. : 

The school and college career of Dr. John Hopkin- 
son was in Se eh brilliant. He was edu at 
Lindow Grove School and Queenwood College, and after a 
short period spent at Owens College, he went up to Cam- 
bridge, where he achieved the great distinction of becoming 
Senior Wrangler and first Smith's prizeman. He became 
engineer to Messrs. Chance & Oo., of Birmingham, and 
during his stay iu the midland town, which lasted some 
years, he effected many improvements in lighthouse 
machinery, the well-known group, flashing apparatus owing 
much to his inventive ability. The commencement of his 
career as a consulting electrical engineer was immediately 
marked by original work in electricity. Moreover, his ability 
as an expert witness was soon recognised, and mach of his 
time was occupied in patent cases. His investigations into 
the theory of dynamo machines, with which his name wil 
ever be closely associated, were commenced in 1879, and one 
immediate result of his iments was the introduction of 
the characteristic curve of a dynamo. These experiments 
were carried out with a view to obtain knowledge of the 
electric light for lighthouse illumination, and the results 
were Collected and presented in a paper to the Institute d 
Mechanical Engineers." How clearly the author grasped t 
conditions to be met by a dynamo machine is s ed in 
the opening portion of the paper, which states that: It is 
desirable to know what the various machines can do with 
varied and known resistances in the circuit, and with varied 
speeds of rotation, and what amount of power is absorbed 
in each case. It is a question of interest whether a machine 
intended for one light can or cannot uoe two in the 
same circuit, and if not, why not? Whether a machine, 
such as the Wallace Farmer, intended as it is for many 
lights, will give economical resulta when used for one, and 
so on.” It must be remembered that these words were 
uttered in the early part of 1879, and slearly show the 
scientific and critical spirit with which Dr. Hopkinson was 


approaching the dynamo, Bearing this in mind, it is not 
surprising that he should have felt confidence in his ability to 


improve on Edison's original dynamo, and towards the latter 
end of 1882 appeared the now famous Edison-Hopkinen 
machine. What Hopkinson did was to abolish the multiple 
field magnets, which, in the a Edison machines, were 
united to a common pole-pieoe. He diminished the length 
of the field magnete, and increased the sectional area, thereby 
increasing the effective magnetism; the armature was re- 
modelled, and its sectional area increased. . The net result of 
these improvements was that the outpnt of a machine wat 
almost doubled. An Edison machine of the old “ L " type, 
designed to supply 150 lights, was, as a matter of fact, re- 
modelled, and after pines reconstructed according to Hop- 
kinson’s theory, was capable of supplying 250 lights. 

It may be a matter of interest to reproduce the drawings 
showing the improvements which were made on the Edison 
machines. It was in 1882 that Hopkinson filed his ‘famous 
three-wire patent, which he afterwards sold to the Westing. 
house Company for nearly £20,000. -His chief work in 
connection with dynamo machinery was not so much in 
designing machines as in investigating the true P 
that underlie their construction, ond how much he has done 
in this direction, in company with his gifted brother, Dr. 
Edward Hopkinson, is known to moet of our readers, There 
is no doubt that his scientifio investigations, and his eluci- 
dation of the magnetic circuit, completely revolutionised the 
construction of dynamos, and on this subject it is interesting 
to quote Mr. Rankin Kennedy, f who recently said :—“ What 
a thorough revolution these scientifically trained engineers 
made in the designing of magnets can only be realised by 
those who were in the electrical engineering profession 15 


© TELEGRAPHIC JOURNAL, Vol. vii., p. 167. 
1 ExxorricaL Review, November 12th, 1898, Vol. 42. 
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ago and witnessed the monstrous designs prior to their 
work.” Not only was the faculty for taking pains demon- 
strated in the design of machines, but it was equally apparent 
in testing the results. How highly Dr. John appreciated 
the value of severe tests may b2 judged from a trial made 
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on an Edison-Hopkinson machine which was recorded 
in the ELECTRICAL REVIEW," as follows: —“ It was then 
decided to run the machine absolutely continuously for 
. & fortnight without any break whatever, with the full load 
. of 275 amperes. Throughout the whole of this con- 
tinuous run for 14 days there was never the slightest 
~ parking at the commutator, the bearings and magnets 
_ Temained at a uniform temperature throughout, and the tem- 
perature of the commutator at the end of the run was 79° C., 
À meer the same temperature as at the end of 12 hours.” 
lt was in those days a remarkable performance, and as a well- 
known critic of the day remarked, the test was calculated to 
. give a certain amount of confidence to those who believed 


. that accumulators were not absolutely essential for the purpose 


(keeping up & permanent supply of electrical energy. He 
continued a regular supply of electrical and scientific papers 
. tothe Royal Society, of which hé was made a Fellow in 
. 1878, yet he found time to develo 
. testing, with which his name is so frequently connected. 
- Probably the most important papers ever written on dynamo- 
_ electric machinery were those presented by Drs. John and 
. Edward Hopkinson to the Royal Society, and great has been 
- the influence on the design of modern machines. A mere 
. catalogue of Hopkinson’s contributions to the various learned 
. ‘eleties would prove of considerable dimensions. 
Though he achieved distinction in connection with con- 
- Wmnous current machines, he did not neglect alternating 
` current practice, and his researches on the construction of 
. Wanformers and alternators are of extreme value. So far 
. backas 1883 he had arrived at most valuable conclusions 
~ Tegarding the coupling in parallel of alternators, and he had 
deen led to his conclusions by experiments on the De Meritens 
- machines, which had been used for the investigations into 
lighthouse illuminants at South Foreland. 
Dr. Hopkinson was a member of many scientific bodies, 
^ and was twice president of the Institution of Electrical 
‘Engineers, in 1890 and in 1896. The inaugural address 
. o “Magnetism delivered by him in the former year 
undoubtedly one of the most important contributions 
cer presented to the Institution. en Dr. Hopkinson 
^ wa called upon a second time to fill the office of presi- 
^ dent, Mr. Crompton, the retiring president, said : The 
^ choice of the Institution could not have fallen on a more 
- Worthy man than Dr. Hopkinson, to whom they all owed 
much, and who, by his scientific work and by his 
- Practical contributions to their scientific knowledge of the 
dynamo, and by his careful studies of the properties of the 
^ materials that they used in the construction of electrical 
apparatus, had done more, almost, than any Englishman—or, 
de might say, more than any man in any country—to forward 
» the great cause of electrical engineering.” How singularly 
* appropriate and felicitous are those remarks to-day. 
ee NS í l 
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his method of dynamo 


The practical side of De. Hopkinson's work is shown by the 
numerous lighting and tramway schemes which he has designed 
and carried out. Manchester, Whitehaven, and Stafford are 
among the chief lighting systems; while in tramways Dr. 
Hopkinson designed the electric lines at Leeds, and was 
responsible for the nearly completed system at Liverpool. 

The Corps of Electrical Volunteers, which is undoubtedly 
destined to do some useful work, was raised mainly on Dr. 
Hopkinson's initiative. 

y his death electrical engineering sustains an irreparable 
loss. and the world generally is infinitely the poa 

The bodies of Dr. Hopkinson and his chil will rest in 
the English churchyard at Territet Glion, which looks across 
Lake Geneva. 


A TRIBUTE TO DR. HOPHRINSON. 


JOHN HOPKINSON a memory, his name to be classed hence- 
forth with those of Faraday and Maxwell, and his work to 
be referred to as a thing done. It hardly seems possible, 
and it will take some time to realise, that he is in very 
truth gone from us. He was so full of life and of energy, 
80 hard at work, and so fertile in ideas, that it may be said 
that his work, great as it was, was hardly yet begun. It is 
no exaggeration to say that electrical science has suffered a 
blow, the full effect of which it is difficult to estimate, for, 
when it is remembered how much he had down, no one can 
doubt that in the years that, in all human probability, lay 
before him, much would have been accomplished by the keen 
intellect and clear judgment of him whom so many of us are 
now mourning. And not pure science alone will feel the 
loss, for his genius was directed equally to the practical 
application of that theory of which he was such a master. 
It would come as a surprise to many engineers to know 
how numerous are the appliances they use daily that were 
his inventions, and the fundamental ideas underlying them 
that were his discoveries. - 

To the writer the loss is that of a revered and personal 
friend, for it was his privilege to be associated with him, 
first as his only pupil, and afterwards as his assistant ; 
altogether he has kuown him for some 14 years. Only 
those who were brought into close contact with him could 
fully realise the extent of his genius and his veraatility. It 
was a positive revelation to see how he would go straight to 
the point, grasp the whole question, and see it fully in all 
its bearings, as it were, in a flash. Any weakness or 
obscurity in argument would be seen through by him 
instantaneously, and he would have been a clever man 
indeed who could have deceived him. 

Dr. John Hopkinson was essentially an upright, and, what 
is so expressively called, a “ straight man. No one could 
ever point to an underhand or snabby action. He never 
stooped to canvass or advertise, and his impartiality and 
straightforwardness were absolutely beyond question. 

To work with him was in itself an educution, and the 
pleasure of doing so was great. He was so frank and genuine, 
and so willing to discuss a matter on terms of equality, 
One never felt that one need consider his susceptibilities or 
fear giving offence by making a suggestion, He was, in 
fact, so great a man that he could afford to be above all 
petty considerations. One always found him the same, for, 


-unlike so many men, he was not subject to moods. Another 


thing that made him so agreeable to work with was the 
absence of all display of authority, and of stickling for trivial 
matters. One could always feel that if one had done one’s 
best according to one’s ability all would be well. 

All those who had the privilege of seeing anything of his 
home life will know the happiness that reigned there, but it 
would seem like sacrilege to refer to this in the columns of a 
newspaper. 

The thoughts of all will turn to her who has, at one 
appalling blow, lost four of those dearest to her, and to 
those parents who could hardly have expected that they 
would ever know the sorrow of losing that son whose 
career has been such a brilliant one. We can best show 
our sympathy for them by praying that He who has borne 
our griefs and carried our sorrows will send comfort to 
them. U H. W. 
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ELECTRIC TRAMWAY TRACTION BY OOM- 
BINED ACCUMULATOR AND TROLLEY 
WIRE. | 


By ERNEST KILBURN SCOTT. 


BnoapLv speaking the street traffic of any of our large 
towns or cities may be divided into three classes. There is: 
First, the traffic in the fine showy streets or avenues which 
have been widened and beautified at very considerable 
expense, both to the corporation and the property owner on 
either side, and along which even the most rabid agent for 
trolley wire fittings, &., must acknowledge that it would be 
a desecration to have overhead wires. (We have not too 
many such roads, but there are undoubtedly some in every 
large town.) Second, there are the narrow but important 
business thoroughfares where if overhead wires are used at all 
they must of necessity be supported by span wires attached 
Lo rosettes on the shop and office buildings on either side. 
There is, ird, the suburban road traffic with its 74 to 15 
minutes’ service, and along which it requires a stretch 
of the imagination to consider the overhead wire 
objectionable. Where also gas and water pipes are few 
aud far between, and consequently the liability to the 
electrolysis trouble is much more remote than in thickly 
populated situations. 

‘These conditions are not entirely peculiar to this country, 
although we can show some of the best examples of the 
narrow tortuous streets. In the cities of Paris, Vienna, 
Berlin, Brussels, Dresden, Hanover, Buda-Pesth, Bremen, 
&c., and also in New York, &c., there has been opposition to 
the overhead trolley wire, but the authorities of most 
of these places have compromised matters, and what are 
5 as combined systems of electric traction have been 

opted. 

It seems to the writer that in the apes state of public 
opinion in this country it is too much to expect to reconcile 
the various conditions and apply the overhead trolley 


wire universally, and yet it will never do to let things slide 
any longer. The following iculars are therefore presented 


in order to show that a good working compromise is possible 
by combining the accumulator with the overhead trolley wire 
if only municipalities are so minded to give the system a 


The examples we have had of accumulator traction in 
Eogland have been anything but suocessful, but it cannot 
therefore be fairly argued that all accumulator traction is 
bound to be a failure. As Mr. Parker has said, the Bristol 
Road, Birmingham, line had not a fair chance owing to the 
restrictions which the Tramway Company imposed when the 
line was equipped, and now, of course, the motors, &c., are 
hopelessly out of date. The amount of knocking about 
which the cells receive in being changed at the generating 
station is simply shocking and does more harm than the 
vibration they receive on the car; whilst the method of 
bas d contact when they are in place leaves much to be 
desired. There also appears to be a well-founded belief 
amongst some who have had to do with this line, that the 
balance-sheet of the Birmingham company does not give 
the true state of affairs of this section of their system, and 
the fact that during certain changes of management 
the line unexpeotedly showed a balance gives colour to 
the rumour. 

The two first cities to adopt the accumulator and trolley 
wire combination were Hanover and Dresden. The Han- 
over line was referred to in Mr. Epstein’s paper before 
the Institution .of Electrical Engineers, “ Accumulator 
Traction on Rails,” and as the installation has been 
extended severul times and has been working for some 
considerable time the financial results given are worth 
quoting :—“ The extra cost of the combined s com- 
pared with the overhead system alone, does not, in 
Hanover, exceed 2d. per mile." Also, “It may be of interest 
to mention here that the running expenses of the electrical 
system, including driver, amounted to 2'22d. per mile.” 
These figures were based on the official report for 1896, and 
although Mr. Quin in his paper at the laet meeting of the 
Municipal Electrical Association has thrown doubts on the 
firat of there figures, yet there is sufficient. evidence that the 
tystem of working has been found very remunerative by the 


Hanover company and can be honestly pronounced a succes, 
At Dresden the cars have Tudor cells carried underneath 


the seats, but they always remain in position, in fact, in no 
instance abroad are the cells mauled about as they are s 
Birmingham. This, no doubt, is one reason for the unvary. 
ing success of foreign accumulator lines. The latest plan is 
to carry the cells in a box underneath the car and remove 
them in bulk only when it is absolutely necessary. 

At Dresden the overhead wire connection is made by 
means of a sliding bar instead of the usual trolley mest and 
wheel. Some of the cars have bars which apply grease to 
the trolley wire, and this greatly reduoes the wear and tear, 
The other (the majority) cars have plain bars. These ban 
are cheaply renewed, and they have the one great advantage - 
over the trolley wheel, that they cannot jump off the wire and 


get shattered by striking a pole arm, nor can they break dom 
a span wire. They are very convenient for a combined gyttem, 


because the connection from accumulator to trolley wire, and 
vice versá, can be made whilst the car is moving. With 
trolley wheel a few seconds are required to accurately dro 
the wheel on to the wire, the length of time varying wi 
the dexterity of tramcar conductor. 

At Berlin certain sections are worked with accumulator 
charged from overhead wires, and others are worked by 
combined overhead trolley wire and conduit. The change 
from accumulators, as well from the conduit, to overhead 
wire is made whilst the car is under way, the bottom of th 
conduit ending in an inlined plane which pushes the ploagh 
up through the slot, at the same moment that the sliding 
bar is released. | 

Of the two methods of working the authorities appear to 
prefer the accumulator and trolley, because of the disturbance 
of the streets (which are narrow and asphalted) during the. 
5 of BE ie also because of the trouble 
with the drainage of the tu e roads being comparatively 
flat and the sewers of small size. The level roads, also, are 
very favourable to accumulators, as the weight of the cells 
ean be kept very low. 


The latest example of the combined accumulator and 
trolley wire was inau in Paris in Deoember of last 
year by the French Thomson-Houston Company. So far u 
can be seen at present it promises to be very successful, and 
as there are several novel features in oonnection with it, the 
following description may prove 5 

The line connects the Place de la Republique with Pantin 
and Aubervilliers outside the fortifications, and the total 
length is just over 9 miles. Of this amount 43 miles, within 
the fortifications, are worked by accumulators, and the rest bj 
overhead trolley. | 

The rails outside Paris are laid on both sides of the roed- 
way on a sort of raised track to themselves, and as the trolley 
wire poles have long arms which project right over the tract 
span wires are not required, except when going round corner. 

The generating station is situated near the Aubervillies 
end of the line, and is equipped with the following 


machinery :— 

Boilers.—Three multi-tubular boilers of the Roser type. 
each having 2,075 square feet of heating surface. They are 
placed at a lower level than the engine room floor, thus 
decreasing the length steam piping and facilitating the 
delivery of the coal into the boiler farnaces. 

Engines.— The engines are three in number, and are of the 
single cylinder horizontal Corliss valve type made by Menn. 
Lecoutenx & Garnicr, of Paris. Each gives 250 hors- 
power when running at 75 revolutions per minute, and witb 
a cut-off at ith of the stroke. The fly-wheels are arranged 
for belt driving. f 

Dynamos.—The dynamos run at 400 revolutions pa 
minute, and each gives 165 kilowatts. They have si- 
fields, shunt wound, the ing resistance being sucl 
that the E. M. F. can be varied fram 510 to 575 volta, th 
higher voltage being required for charging the cells. The) 
are fitted with three self-oiling bearings, and were made b) 
LIEN Paris, to the Thomson- Houston Company! 


esign. 
Switchboard.—The switchboard has marble panels and tb 
usual instruments, switches, magnetic circuit breakers, &c. 


At one place, near the fortifications, the Ceinture Railwa) 
crosses the line; and the bridge is so low that there is onl) 
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about 2 inches clearance between the top of the car and the 
under side of the arch. On this account the trolley pole 
hes had to be sunk into a groove in the roof, but it isa 
distinct advantage in one way, in that whilst running with 
scoumulators the pole is entirely out of sight. The spring 
t for the trolley pole has been specially design 
for the work by Mr. A. Stanley Garfield, of the Frenoh 
Thomson-Houston Company. The difficulty lay in getting 
s spring eh t which would give an exceedingly long 


80 
the horizontal position at either end. This has been effected 
by means of a spiral spring contained in the roof standard, 


and a sort of double fulcrum and toggle at the base of the 
trolley mast. One distinct advantage is that the spring is 
. quite out of sight, although of the ordinary spiral pattern. 


The rolling stock consists of 38 cars, 80 of them being 


combined accumulator trolley cars with roof seats, and three 


bare been specially designed 


- covered in, this being rendered 


(for work only on the line outside the fortifications) being 
i trolley cars. The large accumulator trolley cars 
authorities, and the eee 
y 56 ngers, 4 on the orm 

24 inside, and 28 5 The roof arn are 
because of the low 


` bridge mentioned above. They are double-ended, that is, with 


steps and controller at each end, and the body is carried on 
two four-wheel bogie trucks, between which the accumulator 


- bor is slang. The trucks are of the maximum traction type, 
: made by J. G. Brille, of Philadelphia, and are so arranged that, 


: although there are four axl 


80 per cent. of the weight of 


the car rests on the two driving axles, thus facilitating 


starting on the heavy gradients. The inside wheels of the 
- tracks are smaller than those outside, which allows of more 


ion of the accumulator box. Each car weighs 


- efficient suspensi 
- aboat 14 tons (of which 4 tons or 28 per cent. are accounted 


ui 


i 


passengers, A 
dem heavy, but it must 


for by the accumulators), and, therefore, with 34 tons of 
the total weight is about 174 tons. This may 
remembered that the Municipal 


Council of Paris have ad certain regulations which 


. favour heavy and oomparativly slow moving cars. 


. Limited, announce that they have made 


(To be continued.) 


BUSINESS NOTICES, &o. 


cy Notice.—The Stewart Electrical Syndicate, 
arrangements with Mr. J. E. 
Bunce, of Messrs. Bunce, Bros. & Oo., Saville Park Street, a 


do present them generally for all their electrical specialities 


in no way interferes the ts with Mr. S. Jevons, 
The Minories, Birmi who is still thei their sole agent for the sale 
of " Stewart ” arc lamps, within the counties of Stafford, 
Warwick and Worcester. 


ating.— The employés of the Consolidated 
Telephone Construction and Man Company (O. T. O. and 
y) had their annual outing on Saturday the 
37th alt., and a enjoyable day was spent at Stratford-on-À von. 


course of the company’s existence of 17 years. There 


were at this outing several hands who were present at the 
first their service having been a continuous one during the 
vhole of this period. 


Bankruptey Proceedings.—The creditors of F. W. 
Henton, electrical engineer, 24, William Street, E. O., met last 
uted the Official 
up the estate in 
debtor owes £957 1¢.7d., and has assets com- 
bts, £466 14s. 7d. He has traded as F. W. Henton 
October, 1692, and now has an N at Daly's 
also furnished the Alhambra with an electrical equip- 

cost of £950, but the general trading was 
or 


The London Gazette for 30th ult., contains notice to the effect 
- ving order was made on a creditor's tion on August 
the 


ease of Edmond Bavory D'Odiardi, medical electrician, of 
30, Silver Street, Notting Hill Gate. 

public examination in the failure of Fredk. 
ones & Co.), electrical engineer, New Wandsworth, will 
House, 8 on September 6th at 


1130 am., and September 22nd at 12 noon. 


trolley mast might be brought down into 


Electrical Wares Exported. 
Wmzzx Expme Ava. 30rH, 1897. | Wrex EDG Ava. 30rH, 1898. 


6 B E 46. 
Adelaide x TA 7 0 | Aden. Teleg. cable 33,600 0 
Amsterdam .. 90 O Amsterdam. .. 900 0 
" Teleg mat... 64 O | Auckland 40 0 
Antwerp .. - .. 62 0| Barcelona 18 0 
i i exe ..1,092 0 | Bombay... 83 0 
Bombay. dés .. 407 0 | Boulogne x 92 0 
" mat.. 68 O| Oape Town 156 0 
Bo ees .. 159 0 | Colombo... 24 0 
Buenos Ayres .. 100 O | Durban js . 181 0 
- eg. mat. 34 O0 1 Teleg. mat. ... 166 0 
Calcutta eee aon 0 Flushing eee eee 70 0 
Oanterbury — ... 9 0 | Fremantle 1.089 0 
Oape Town 119 0 | Graymouth 39 0 
Cninde ... iis 1,0062 0 burg 100 0 
Durban ... 656 0 | Hobart 15 0 
East London 409 0 Malta 56 0 
Flushing ; 80 0 | Melbourne 57 0 
Fremantle eae 272 0 Penang i 17 0 
Hamburg aes 275 0 Port Elisabeth. 514 0 
see 11 O| , Said e 25 0 
€ 248 0 50 0 
Melbourne = 307 0 | Shanghai 57 0 
Nelson ... iss 61 O | Sydney ... ES .. 671 0 
Otago ini 135 0 | Trieste. Teleg. cable... 654 0 
Perth  ... ads 112 0 Yokohama -— * 29 0 
Port Ohalmers ... 634 0 É 
„ Elizabeth... 99 0 
n eee 9 0 
Rockhampton ... 15 0 
ae 84 0 
Shanghai oe 91 0 
Teleg. mat. 24 0 
Singa € 21 0 
Stockholm 59 0 
Wellington 76 0 
Yokohama 56 0 
Total £10,493 0 Total £38,703 0 
Foreign Goods Transhipped. 
£ 8. 
Launceston... * 21 0 


Books Received.—“ Electricity Treated Ex rimentally," 
for the use of schools and students, by Linn»us Oumming, M.A. 
Fifth edition. Longmans & Co., London. 4s. 6d. 

“ Mechanics of Machinery,” by Alex. B. W. Kennedy, LL.D., F.R S. 
Third edition. Macmillan & Oo., London. 


Breese v. Norwich Tramways Company.—On Wed- 
nesday, last week, at the Guildhall, Norwich, Mr. A. L. Breese, 
por of Magdalen Street, claimed damages from the Norwich 

ramways 9 for disturbance occasioned in his business 
through the widening operations of the defendants in that street. 
Mr. T. O. Blofield appeared for claimant, and Mr. T. R. Kemp, GQ. C., 
for defendants. M. Breese, in March, received a notice from the 
company to treat for 7 feet of his premises, and subsequently the 
wanted 8 feet. He had to pay £500 for four cottages in the rear an 
at the side of his premises, in order to extend them in view of the 
company’s overtures, and he would have to suffer other inconveniences 
and pay £50 as compensation to the Great Hospital trustees for 
the loss to them of two ancient lights. He had lost the services of 
his wife in the business, owing to the enforced removal of his famil 
to another house, and had to engage a man at £1 a week. Mr. E. 
Boardman, architect, produced an estimate of compensation for cost 
of rebuilding, £700; two cottages to be pulled down, £250; com- 
pensation to Great ey op £50; taking down and refixing glass, 
racks, signboards, &c., ; removal, £25; EI a foot for the land 
actually taken in, £244; 10 per cent. added, £24 8s. 8d.; total cost, 
£1,593 8s. 8d. Mr. Kemp contended that the claim of £1 a foot for 
the land was excessive, and Mr. Horner, valuer for the company, said 
he arrived at a total estimate of £843.—The Jury assessed the 
damages at £1,145, allowing £150 for the land and £980 for rebuild- 
ing, &c., and gave costs the company. 


Calcium Carbide.—La Società Veneziàna di Elettro- 
Chimica is the title of a company which has just been formed at 
Venice with a capital of £24,000 to establish works for the pro- 
duction of calcium carbide at Paternion, Oorinsia. 


Destroying Telegraph Insulators.—It is quite time 
that the host of little urchins in all parts of the country, who 
are continually having fine fun at the expense of telegraph in- 
sulators, were given to understand that they can be severely dealt 
. We learn that one boy has just been ordered to be birched for 
the offence, and if this punishment were inflicted a little oftener, 
instead of a paltry fine, which is paid by the lad’s father, it might 
have a me effect. 15 i 5 € 5 
Amersham Petty Sessions on Monday, the boy being charged 
discharging stones from a catapult at the tasulators It was stated 
by Mr. Eames, one of the tors, that in the area under his 
ure 150 miles, he as many as 2,000 insulators broken 
ann : . 
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Exhibition.—At the Exhibition of the Grocers’ and 
Allied Trades at St. James's Hall, Manchester, which opened on 
Tuesday last, Messrs. Royce & Co., Limited, of Manchester, had an 
exhibit illustrating the transmission of electrical power for the 
lighting of shops, &c. 


New Business,—Mr. W. E. Partington, late with the 
National Telephone Company, Limited, Manchester, has commenced 
business under the style of W. E. Partington & Co., at 21, Ducie 
Grove, Levenshulme, where he will carry on electric light and power 
work, also telephones, wiring, &c. 


The Sonja Arc Lamp.—The disadvantages of the open 
arc lamp have led to the construction of the Sonja long-burning 
arc lamp with enclosed arc. Figure 1 represents the lamp in 
plan and part section. Figures 2 and 3 illustrate the method of 
attaching the bell glass. On the tube, a, containing the positive 
carbon, are mounted by insulating fastenings, the lower lamp Jap. 
b, and the upper lamp plate, c; also the plate, f, on which the 
terminals, d and e, are fixed. On the latter is screwed the rain 
cover, g, furnished with an insulating roller and suspending hook. 
Above the upper lamp plate, c, is a series resistance suspended 
on porcelain rollers which is well ventilated and can be regulated. 
On the under side of the same plate is the main current solenoid, 
u, the magnet core, i, of which, carries on its lower end the air- 
pvp or dashpot, k, as well as the carbon clamping ring, I. On 
the lower plate, b, the frame, n, n, is fastened by insulators. At 
the bottom of the frame is the clamp, n, for the negative carbon. 
"The plate, b (figs. 2 and 3), has on its underside a ring-shaped attach- 
ment in which a clamping ring, o, with inclined surfaces, can be 
easily turned. The rollers, p, attached by sp to the plate, b, 
press on the covering or clamping ring, o, of the glass when it is 
turned round, and the ring is thereby pressed uniformly on to the 
plate, b. The inner surface of the covering ring is lined with asbestos 
packing, to form an elastic and air-tight joint between the glass and 
the ring. Compared with the hitherto known constructions, this 
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arrangement has the unusual advantage that it is not necessary except 
where specially desired to employ a second external globe. Further, 
the glass cylinder surrounding the arc is very easily mounted ; a more 
convenient and effective exclusion of the air is attained, and the 
trimming is so simplified that it can be carried out by unskilled 
labour. The lamp just described may be looked upon as made up of 
three compartments, the bottom compartment containing the enclosed 
arc, the middle compartment containing i lamp 8 the 
upper compartment containing the series resistance. e housing or 
case of the lamp also consists of three corresponding parts, which are 


completely insulated from the body of the lamp, namely, the middi: 
section which is firmly screwed on the lamp, the upper section whic! 
lifts off on removing the rain cover, and the lower section, shaped t 
form a reflector and rain-guard, and capable of carrying an externa 
3 globe fixed by an eccentric fastening, so that it ca: 
easily removed. The casing is well ventilated, protecte 

from rain, and enamelled all over, so that the lamp is completel; 
protected against the action of the weather. The course of th 
current in the lamp is as follows: The current coming through th 

ositive terminal, d, after passing through the series solenoid, ^, flow 
into the lamp tube. By contacts not specially shown in the drawing 
the current from the tube to the positive carbon, thence to th 
negative carbon, thence to the adjustable resistance, and finally to th 
negative terminal, e. The way in which the lamp works may be describe: 
as follows: When no current is passing through the lamp the positiv 
carbon rests upon the negative carbon. On turning on the current th 
solenoid, ^, draws the core, i, into the spool, whereupon the clute: 
ring, I, is raised on the left by means of the tang con it witt 
the magnet core. As the carbon burns away the core gradually sink 
till the right side of the clutch Pag oome in contact with the up 
polished surface of the carbon holding gland, s. Farther descent o! 
the core causes the clutch ring to release the carbon, and a drop oi 
the latter corresponding to the strength of the current takes place 
The ring is so formed that the drop of the carbon can never exceed 
th mm., and flickering, due to variations of the current or tension 
is thereby effectively prevented. As is evident from the construction 
the upper carbon is never completely consumed. When the lamp i: 
trimmed the picce of the positive carbon left is taken out and fixed 
in the negative clamp; the positive carbon alone is replaced by i 
new rcd. It is claimed for the Sonja lamp that it will bum 
according to the strength of the current, from 100 to 200 hours; it 
contains no springs and no clockwork, requires no separate resistance, 
no regulation, has no parts requiring frequent renewal, is easily 
trimmed, gives a steady quiet light, can be used for either outdoor o 
indoor lighting, has & durable enamelled and ineulating casing, will 
burn singly on a 100-volt circuit as a series lamp, and two, 
three, &c, in series on 200, 300, &c., volt circuits as a differ. 
ential lamp, and all wig be of fire is completely excladed. 
The candle-power of the Sonja lamp, e i 
corresponding open arc, is claimed to in the ratio of 8:5. The 
lamp for alternating current is stated to burn silently which make 
it specially suitable for indoor lighting. In this — the resistance 
is V epos by a choking coil Messrs. Wilhelm & Oo., of London, 
are the agents for this country. 


To Creditors.— Creditors and others having claim 
against the estate of Cecil George Taylor, late of Ash Lea, Levens 
hulme, Manchester, electrical engineer, who died in May, 1891, must 
send particulars to Messrs. Snowden, Meredith, and Hubbersty, 13, 
East Parade, Leeds, solicitors, by September 20th. 


The University of Glasgow.—The session for courses 
in enginering science commences on October 20th. For particulars 
re prospectuses, &c., see our “ Official Notices” this week. 


Wheeler Condensers at Stockton Power House.— 
The following additional information concerning the condensing 
apparatus in use at the power house of the Stockton Tramways Com- 
p may be of interest:—The two condensing sets are of the 

denser and Engineering Company’s latest type and design, the 
condensers being of their type, with patent tubes. These 
tubes, which are of solid drawn brass, es inside and outside, are 
2e tabs heed, che oppusite end of the tebe fo passed. MAG f 
one tu , the o te end of the pas 
tube plate and ter means of ferrule with corset lace packing, 
thus giving ample room for on and contraction, and reducing 
the number of joints to be by one-half. The condensers are 
mounted directly upon air and circulating pumps. These pumps are 
operated by a pair of tandem dos pone steam pumps, the steam 
cylinders placed in a direct line with the air and circulating 
cylinders, so that the whole operates on one rod. Th plant is very 
economical in steam consumption, and the whole forms a very com: 


pact outfit, which is cer of running for prolonged 
very little attention. e feed water filters at this station are also 
patents, and are ol 


built by this ar god under the “ Edmiston " 

their own design of the twin , 80 that either filter can be used sí 

one time, or the whole of the feed water can be passed through the 

^f e This arrangement of filters forms a very compéct instal: 
on. 


ELECTRIC LIGHTING NOTES. 


Bahia Blanca.—The South American Journal says that 
Bahia Blanca is shortly to be provided with an electric tramway 
with electric lighting. There will also be a mole west of that of the 
Southern Railway in connection with the electric tram. The cor 
cessionaire is Mr. Zambonini, formerly of the P 
Bank branch in Bahia Blanca, but with him is understood to b 
associated Mr. C. R. Thursby's Company. 


Barnsley.—The Park and Lighting Committee recom 
mend that application be made to the Local Government Board for 
sanction to borrow £25,000 instead of £23,320 for the electric lighting 
scheme, 


pieces) Google 


eipal Counail's 
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Barre bine eoe ieri has been made with the 
laying ting mains, and the boilers are being put down 
at the e works. The works may be completed some tima in 
October, It is understood that the Highways and Lighting Com. 
mittee has decided by the casting vote of its chairman not to light the 
important thoroughfares by electricity at present. 


Bath.—The Electric Lighting Committee met on 25th 
alt, when the consulting electrical engineer's assistant reported pro- 
zresa at the works, and stated that the switchboard had been finished 
and was to be tested. The only thing that was causing anxiety was 
the condensing machinery, which they were told was on the ocean 
and ought to arrive in the course of a few days. The contractors for 
e adentars had agreed to fix up for temporary use one of the old oon- 
densers. September 2nd was given as the latest day for the new 
engines to be at work, and this might just be done by thattime. Mr. 
Rasdhouse said he thought the new machinery was coming from the 
North of England. Mr. Hammond's assistant said the condensers 
snd pumpe were coming from America, and was understood to remark 


that the Americans could make them better than we could in. 


"M to the sub-committee which has the matter in hand. A 
discussion took place with referenoe to smoke nuisance, which had 
been complained about, owing to the use of fuel other than Welsh 
el The matter ultimately dropped on the understanding that the 
quantity of smoke would be lessened as soon as possible. 


Bognor.—We learn that Mr. J. S. Enright has been 
instructed to prepare a scheme for the electric lighting of Bognor. 


Broadstairs and St. Peter's.—Mr. Warden-Stevens has 
ofered his services to the District Council in connection with electric 
Baluwayo.—The Government has expressed its willing- 
ness to allow Mr. Kiddy, Government electrician, to act as the Muni- 


Council will decide what to do in the matter. 


Buxton,—It is stated that the Buxton Gardens Company 
intend putting down a private electric lighting installation for their 


gardens and pavilion, & . The work is to be done before next 
ran. 


Caleatta,—The Corporation has unanimously resolved 


that permission be granted to Messrs. Kilburn & Co. to make an appli- 
cation to the Government of Bengal for a license under the Calcutta 


| Eketrie Lighting Act of 1895 to lay the mains in certain specified 
: portions of Calcutta. 


+ hey 


Canterbary.—The contract for the electric wiring and 
fitting of the Beaney Institute, now being erected at a cost of nearly 
£10,000, has been secured by Mr. E. J. Philpott, of High Street, who 


. bss just added an electrical department to his cycle business. 


Cerk.— The Cork Electric Tramways and Lighting Com- 
peny has sent to the Guardians a detailed report of the cost, &c., of 
mnog and lighting the Workhouse electrically. Referred to the 
Electric Lighting Committee. 


Derry.—The Board of Trade has agreed to defer for 12 


' month exercising its powers of revocation in regard to the Derry 


* 
; 


lighting order, obtained by the Corporation in 1891. 
Exhibition Lighting.—For the electric lighting of the 


` grounds of the Dublin Health Exhibition and for the purposes of 


= n R n I Ne 


— " * 


a WE S. 


* 


exhibitors, a plant was y put down by Messrs. Dobson and 
Curtis Bros. It con of a 30-B.H.P. gas engine and dynamo and 
the wal apparatus. 


 Fifehire.—The Leeds Mercury says that the electric 
light is being introduced into the village of Hill of Beath, in Fife- 
iire, from the profits of the public-house. 


Garstoa.—On 25th and 26th au a Local . 
q held re the Co ? £25,000 1 
rd ~~ 3 e Oouncil's proposed oan for 


Grimsby.—The Town Council last Friday decided to 
adopt the on from the Lighting Oommittee recommending the 
1 borough by electricity, and the supplying of current 
to the Tramway Company for electric traction, the lease of the com- 
pany to be extended 91 years. The total cost of the scheme, as stated 
m out last issue, was estimated to be £40,000. The committee is 
therefore authorised to enter into an agreement with the Great 
Grimsby Tramway Company for carrying out arrangements for the 
extensions of the company’s lease for 21 years, the company to 
take its electric current from the municipal lighting works at the 
mies fixed as mentioned in our last issue. 


Hammersmith.—The resident engineer, in a recent 
1555 to the Vestry, states that there are 87 atc lamps for street 
pel each of 2,000 O.P. The customers on March 25th numbered 
132, and last November it was found that the plant was inadequate 
to mpply the increased demand for electricity. The total capital 
pended on the 5 works up to the end of March last was 
£39,014, the revenue £9,991, and the costs £2,077. 


r of electric light installations; The new. 
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Ham d.—The Vestry Clerk (Mr. Johnson) has just 
submi to the Lighting Oommittee & report in which he gives 


tabulated details of the income and expenditure of the electricity 
undertaking for the year ended March 25tb, 1898. After showing 
the various sums which have been raised on loan, it is shown that 
for the year the total capital expenditure was £16,845 13s. 6d. The 
profits for the year had somewbat exceeded expectations, for it was 
bardly thought that the profit for this 12 months would very much 
exoeed that for the previous 15 months, in which there were three 
dark quarters and three corresponding heavy quarters’ revenue. The 
figures, however, are £8,081 Os. 93d. as against £5,257 12s., an increase 
of 22,823 8s. 94d., or nearly 54 per cent. It is mainly the increased 
revenue (combined, however, with increased economy in expenditure) 
that gives this pleasing feature to the accounts, for whereas for the 
preceding five quarters ending Lady Day, 1897 (including three dark 
quarters), the total income amounted to £13,425 17s. 11d., the income 
for the four quarters under review yielded £15,930 3s. 10d. Perhaps 
the following will show the growth of income somewhat clearer :— 


& nà 
Average income per quarter, 15 months ended March, 
1897 sia is wa eee - eee .. 2,685 8 7 
Average income per quarter, 12 months ended Maroh, 
1898 eos ove eee eee eee one eee 3,932 10 11 
Showing an average increase of about 48 per cent., or £1,297 7 4 


— 


The expenditure is much the same for the past 12 as for the previous 
15 months, and, taking into consideration the number of units con- 
sumed, the costs per unit show an appreciable diminution. The coal 
bill, the heaviest item of expenditure on this account, amounts to 
£3,330 18. 3d., as against £3,100 12s. 1144. for the preceding 15 
months. This tends to show the care and economy displayed by the 
staff at the station. The other items are generally proportionate, 
but the drop in expenditure for repairs and maintenance of engines 
and boilers is more marked, the figures reading now £254 3s. 2d., 
instead of £776 178.944. The net profit, after discharging interest 
on loans, and providing for bad debts, &c., amounts to £3.905 3s. 4d., 
& highly satisfactory result for the third year's working. This, 
says Mr. Johnson, represents nearly 4 per cent. on the total capital 
expended. 


Keighley.—A special meeting of the Council has been 
called for 27th inst., to decide whether to apply for a provisional 
electric lighting order. The Gasworks Committee ask for power—if 
the recommendation to apply for an order is carried—to engage an 
expert to advise them re the necessary application. 


Kirkcaldy,—The minutes of the joint committee of the 
Town Council and the promoters of the local company on the subject 
of tramways and electric light, and a long letter from the Town 
Olerk, bearing on the subject, have been issued to the members of 
Council. The clerk strongly recommends the Council not to take up 
at present a combined scheme of tramways and electric lighting, but 
to consent to private companies doing so. The minutes contain a 
further report from Prof. Kennedy, in which he recommends that a 
tramway route should be limited to that which begins at the Public 
Park, proceeds to near the station, down Wemyssfield to High Street, 
thence proceeding along High Street, Nether Street, and St. Clair 
Street to the northern end of Sinclairtown. The length of the route 
is three miles. The total cost, including plant, buildings, and mains 
required for electric lighting, he puts down at £60,000. The com- 
mittee, however, after examination of the figures, are of opinion that 
they did not see their way to make any recommendation to the Town 
Council in regard to the proposed scheme. 


Leith.—On 24th ult. there were rejoicings in the Council 
Chamber, and wine and cake were in evidence. What was the occa- 
sion? The explanation is that several members were hoisted up 
inside the newly-built electric lighting station chimney, and Bailie 
Manclark put the last brick in position. Some councillors held aloof 
from the wine and cake indulgence, and sent letters, one describing 
the ceremony as “ a piece of tomfoolery,” and another suggesting that 
the adventurous councillors should be “ hoisted by their necks out- 
side” the stack. There have been 33 applications received for 
current; 22 connections have been made, and 30 street lamps 
erected. 


Leyton.—A Local Government Board inquiry was held 
last week into the application of the hee Urben Council for 
sanction to borrow £5,000 for purposes of electric lighting, and other 
sums for other purposes. The Clerk stated that the total amount of 
loans y sanctioned for the purpose of electrio lighting was 
£93,160; the amount borrowed was £32,860, and the amount 
expended was £29,480. The £5,000 they were now applying for was 
for & further extension of the works in order to cope with the 
rapidly-inoreasing demand. The ins asked questions concern- 
ing items included in the £5,000, and Mr. Bisho explained that gas 
engines were used in generating electricity—the gas itself being 
manufactured by the Council. ‘Do you find that you can generate 
the gas cheaper than you can buy it?” the inspector asked.—Mr. 
Bishop: It costs us about 2d. a 1,000 feet—water gas, that is. We 
have established almost a record for fuel costs. There is only one 
station in London below this at Leyton. 


Llandrindod Wells,—The Electric Light Company has 
promised to do its best to abate the smoke nuisance caused by the 
scarcity of Welsh fuel. It has also agreed to extend the time for 
public lighting to a period from August 1st to April 80th, at an addi- 
tional charge of 5s. per lamp per annum. 


944 


THE ELECTRICAL REVIEW. 


[Vol 43. Mo. 1,024, Smrraxemn 2 1908. 


Madras.—Madras, like many another Indian city of 
importance, is very badly lighted, and a Committee has just 
reported in favour of gas as compared with electricity on account of 
economy. The Madras Standard counsels that the matter be not too 
hurriedly dispored of, especially in view of the fact that gas is in 
many places being replaced by electricity. 


Manchester.—The negotiations between the Electricity 
Committee of the Manchester Corporation for the supply of the ont 
districts continue, and the basis is that the Corporation take a lease 
fora fixed period and supply the current at the same price as charged 
within the city. 


Mardy.—With reference to the electricity works, a Cardiff 
paper says that most of the shops and hotels, and a number of private 
houses at Mardy, are lighted by electricity, and poles have been 
erected in the locality by the sanction of the Rhondda Urban District 
Council to have electric light substituted for gas to light the roads 
and streets in the place. 


Mile Ead.—Some time ago the Mile End Guardians 
decided to have electric light for their offices, workhouse, infirmary, 
and schools, and to have the work done direct by their own men. The 
scheme was carried out in the course of time, and now it has been com- 
pleted, the only drawback being that at about 9 o'clock every night 
the light has to be turned off, but this will be remedied shortly by 
the introduction of storage batteries for the night load. 


Natal.—Some weeks ago a public meeting was held in the 
Ladysmith Town Hall, and Mr. Oswald Swete, of Maritzburg, 
attended and read a report which he had prepared on a scheme for 
electric lighting for the town. A resolution was unanimously passed 
that “immediate steps be taken for the flotation of the 
Ladysmith Electric Lighting and Telephone Company, ted,” 
and a provisional committee was appointed to carry the matter 
through, with a capital of £5,000. Mr. Bwete's scheme was to put 
down at first one set of plant capable of supplying 860 16-0.P. lam 
The continuous current system at 220 volts is recommended. e 
cost of buildings, plant, &c., also maintenance for the first month, 
would be about £3,509. 


Newmarket.—At the last District Council meeting a 
letter was read from the Board of Trade with reference to the pro- 
posed laying down of the electric light installation, and giving a 
description of the system to be used. A letter was also received 
from Mr. A. Harold Raston, the secretary to the Newmarket Electric 
Light Company, Limited, giving a month’s notice of the company’s 
intention to lay down mains for the distribution of electric energy in 
certain thoroughfares. 


Ossett.—The District Council recently received a letter 
from Mr. John Simpson, electrical engineer, to be allowed to 
** place 50 lamps in the town for the p of electric light." The 
ren decided to encourage electric lighting on certain con- 

ons.” 


Perth.—Residents and shopkeepers are becoming 
impatient to hear of something new regarding the proposal to iutro- 
duce electric light into the city. There are several private plante 
in the district. Messrs. Pullar & Sons, of dye-work fame, use electric 
light both in their works at Perth and their branch at the Talloch. 
LE Westwood have now completed the wiring of the Free 

ibrary. | 

River Plate.—A River Plate contem states that 
an electric light plant has been installed for pu private light- 
ing purposes in the city of Jujuy. Water is employed as motive 
power The work has been carried out by Mr. J. D. Fitte, of Buenos 

yres. | 

Salford.—In. the Corporation accounts for 1897-8 just 
issued, it is stated that the deficiency on the electricity works 
amounted are nied 4s. 11d. This is an improvement on the pre- 
vious year of £908 93. 9d., and is a result of increased receipts from 
the sale of electric current. The balance of assets over liabilities 
has increased, and on electric lighting account they are set down at 
£2,202 18s. 9d. The borrowings for electric light works have been 

Shipley.—On the Electric Lighting Committee’s recom- 
mendation, the District Council has resolved to accept the tender of 
Messrs. Cole, Marchent & Morley, of Bradford, for the supply of a 
45-horse-power engine, dynamo, motor, and pumps for £1,225 105. 
for the pumping station at the sewage works. A special meeting of 


Southsea.—Some time ago complaint was made b 
Government authorities that the electric light cables interfered wit 
the working of the service of the telephone in the neighbourhood, 
and it was apprehended that considerable alterations would have to 
be made in the system of lighting. It has transpired, however, after 
a long delay, that a Government expert has reported that the fault 
rests with the telephone and not with the electric light apparatus. 


Spennymore.—The Clerk to the Urban Council is to 

Banking. the cost of obtaining & provisional order for electric 
ng. 

Sunderland.—The Board of Guardians has entered into 
a contract with the Corporation for the lighting of the borough work- 
house, and now the new wing of the Sunderland Infirmary which has 
juet been added is to be similarly lighted. The contract is stated to 
alte been given to Messrs, F. Reid, Ferens & Oo. There will be 43 

Ps. 


Tunbridge Wells.— On the evening of the 26th ult. the 
Mayor (Alderman Lutwidge), in the presence of a number of men- 
bers of the Town Council and others, switched on the electric light 
at Mount Ephraim. The beautiful promenade is lighted by arc 
lamps with two incandescents about half-way down each post. 


Wallsend.—The Wallsend District Council has referred 
to the Sanitary Committee to consider whether to oppose the applics- 
tion of the Walker and Wallsend Gas Company for powers to supply 
electricity to the district. 


Watford.—The Council has had a discussion re price and 
system of charging for current, Mr. Hawtayne having presented a 
brief report on the question. It has been decided to charge 3d. per 
p 1590 o first hour at 8d. The clerk is to make application for 
a £21, can. 


Weston-super-Mare. — By eight votes to seven, the 
Oouncil in committee has decided that the Town Yard site recom. 
mended for electricity works is not sultable for the purpose. A 
special meeting of the Council is to be held shortly to consider a 
resolution ‘esctadine the adoption of an electric lighting scheme. 


Wolstanton.—The District Council has given its consent 
to the application of the Burslem Town Oouncil for electric 
lighting powers for this parish. 

Worksop.—The Urban District Council last week 
resolved to take all necessary steps to obtain a provisional order. 


ELECTRIO TRACTION AND MOTIVE 
| POWER NOTES. 


Blackbürm.—The undertaking of the Blackburn Cor- 
poration Tramways Company was, on Wednesday last week, handed 
over to the municipal authority which has paid a total of £78,960. 


Bradford.—On Friday last the Great Horton municipal- 
electric line, which has been already described in the Exroraiua 

Review, was formally opened by the Mayor of Bradford (Mr. 
Thomas Speight), and a public service of cars was to commence the : 
following day. After a run over the line in special care, the Tm - 
ways Committee and contractors’ representatives, and other memben : 
of the party, lunched together at the Town Hall. Alderman Priestly | 


sentatives of the Queensbury and Olayton ] 
with reference to the proposed continuation of the electric 
from Great Horton, through Olayton Heights, to 
Queensbury. After considering the matter for some time, a deputa- : 
tion was appointed to wait upon the Tramways Committee of the 
Bradford Corporation. i 


commencing in connection à 
of the lines in the township without giving sufficient notice. 4 
resolution was unanimously upon the company not to 
carry out any other work, after laying the cable conduits, until all . 
the requirements of their Act have been complied with. à: 


Glasgow.—The Tramway Committee had a conference 
on 23rd ult., with representatives from Pollokshaws and Rutherglen : 
as to proposed extensions of the system to these: &. It was dated 
that nothing definite had been arrived at, but the wants of tbe 
deputations would be considered. | 


Great St. Bernard Electric Railway.—A scheme 
just been submitted to the Italian Government asking for a 
cession to construct an electric railway of a total length of 70 
metres, or 434 miles, over the Great St. Bernard. The project, 
is being oe by an English company just constituted under 
title of the Great Bt. Bernard Railway Ooncessi 
been placed before the Italian Government by Mr. John B. 
engineer, of Turin, who intimates that he has informed the 
of the Swiss Federal Council of the intention to seek, both 
and Rome, a concession for the building of the line from 
frontier to Martigny, in the Canton of Vallais. It is 
says the Financial Times, to overcome the vy gradients 
adoption of a third rail on the rack system, as used on the Mont 

a The promoters of de mons e me . ; 
working during tne winter mon y adoption of precau a 
against the danger of snowfall and avalanches. The cost of oon. 
struction aud equipment of the railway, for which no subsidies are : 
asked by the promoters, is estimated at 15,000,000 francs. 


Italy.—The administration of the Italian Meridonial : 
Railway have just resolved, says a financial daily, upon the 
struction of an electric railway between Mandela and Subiaco, in the ; 

rovince of Rome. It is proposed to utilise the water-power of te . 
River Anniere for the production of the motive power, and this wil! 
necessitate a large 


E 


* 


tt 


E 
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installation of turbines and oA] macbiney , 
for the practical completion of the scheme, 
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Leeds.—As we have already published several paragra 
regarding the Leeds C electric tramoar contract, we repro- 
dees the following from y's Yorkshire Post :— — 


„LEG New ErLEOTRIO Oars: A QumSTIONM or Cost AND MONOPOLY. 


"It seems that the new electric tramcar contract for Leeds is not 
3 be accepted by the City Council next week without a pro- 
a 


weeks ago the Tramways Sub-committee, and nig aan! the High- 
ved the tender of Messrs. Dick, Kerr 

for cars at the rate of £468 103. per car. 
appears, they on the strict understanding that the above- 

named firm would equip the vehicles with the British Thomson- 
Houston motors if their own motors failed to please the Leeds 
Electrical Engineer on being put to a trial. The matter seemed in a 
eve of last Council meeting, when, 
the ttee were summoned together, the resolution 

was recinded, and the Sub-committee were asked to reconsider the 
tenders. The result was that in the course of a few days the Com- 


& Oo. ey 
confronted with a telegraphic message to the effect that the Thomson- 
Houston Company would not supply motors to Dick, Kerr & Oo., and 
that accordingly the proposed arrangement for changing 


trical equipment without additional cost could not be carried out. 
— resolve to reconsider the matter. But it now that 


decision contend, is sufficient why another company be tried, 
tig Apa pra oc caring Me same SORS is soe £3,000 


mox po'y. Should the question to be deferred it will of 
course mean another month's delay in ger me cars ready. The 
whole of the 50 cars must be delivered within seven months from 
the time the contract is accepted, and a dozen of them within four 
Liverpool.—The construction of the “experimental” line 
of electric tramway from St. George's Church to the Dingle has now 
the stage that the new line of rails has been laid from the 

the terminus at the Dingle, though the branch line 


HH 
i, 


Warwick Street and Park Road has not yet been begun. 
Post says that the trolley poles have been placed in 
the Park Lane and Dingle route. On this lineit has been 
account of the traffic, to dux Hd quin on either side of the 
i poles being c by & cross wire to which 
attached. Along the Warwick Street and 
centre poles are to be ted. The 28 cars, 
Which it is Lg apos to conduct the service, have most of them 
i rough from Hamburg and New York. They 
are finished off at the Corporation Carriage Works in Lambet 
Road. cars will be of two patterns—one of the double bogie 
type with side entrances to carry 40 passengers, and the other a car 
of the type now in use to carry about 20, a proportion af the seats 
being placed on outside platforms at the ends of the vehicle. Looking 
t state of the work it is doubtful if the cars will be 
ing before the end of this year. Indeed, it is stated that the 
to house the care at the Dingle terminus may not be 
yet for some four or five months. 


Lytham .—It is stated that a project is on 
construction of a tramway across thé estuary of the 
port and Lytham, a distance of about six miles. 

prove tho means of communication between 
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shifting sandbanks, is quite practicable, but that the cost 
derable. 


A Suggested Line,— The editor of the Chatham News 
1 railway through the Hundred of 
be a “Improved communication .bstween 

town and the oum lb that important district is very much 
line d not only be used by passengers, but would 

alo be available for the transit of merchandise. The proprietors of 
the line might safely count upon a considerable revenue from excur- 
daring months. A trip right through the 
Hundred of Hoo to the Isle of Grain would form a very pleasant ride, 
Grain beach would soon be claimed by the juveniles of Rcchester 


: 
BE 


rt of the deputation which visited 
to investigate the subject of electric 
ted to the Tramways Committee. Two 

be bound and each councillor will have a copy. 
Tramways Committee recommends that the company’s under- 
taking be purchased by the Corporation under the Tramways Act, 


1870; and, further, that the 
Parliament for power to work same. 
recommend that the overheai electric 
the present tramways company made an offer of what they were 
prepared to do if the Corporation would renew the lease for 21 
This offer it was deci to submit to the Council along with the 
other recommendations. A report has also been prepared ie 
J. F. O. Snell, the borough electrical engineer, who is strongly in 
favour of the trolley. His report, after considering others methods, 
concludes :—'' I strongly recommend the tion of the overhead 
trolley wire system, on the ground that it is the ches in con- 
struction and working expenses, and affords the best facilities to the — 
public and ratepayers as regards minimum fares with quick and 
relisble service. A certain amount of opposition may arise from the 
unsightliness of the overhead wires, but past experience 


roceed by way of Act of 
Pit has been decided to 


must be 
of plant, will serve both for 
of management and wages an 
of the engineering costs of both 
tion of the two systems will materially increase rape serps e 
only the tramways scheme, but also the electric light undertaking.” 
For the Sunderland lines it is estimated that the outlay on the trolle 
wire system would be £202,225, conduit £291,857, and on the accu- 
mulator £196,935. Worked out on properly based figures the net 
profit to the on the over system would be £17,814 
per annum, and on the conduit £5,312, whilst on the accu- 
mulator system there would be a of £12,957. 


Tunbridge Wells.—It is anticipated that the question of 
municipal electric tramways will enter very largely into the forth- 
coming Oouncil elections in November. 


TELEGRAPH AND TELEPHONE NOTES. 


grea of 

belonging to the State of Para, the vallsys of the main tributaries of 
the Amazon, such as the Purus and Madeira, and the Amason dis- 
tricts of Bolivia and Peru. Mr. Churchill gives a account of 
the history of the industry in the Amazon region, with details of the 
mode in which it is now carried on, the profits, &c. The supply, he states, 
is regarded by competent authorities as inexhaustible, because the 
tree is being continually reproduced by nature. Some areas, such as 
Cameta, on the Tocantins, have become exhausted, but when aban- — 
doned for a time they recover, and many districts have not been 
tapped atall. The area producing Para rubber amounts to a million 
square miles, and farther exploration will probably show that this 
is under-estimated. The richest zones at present known are along 
the banks of the southern tributaries of the Amason and on the 
islands in the main stream. Some of the northern tributaries have 

not been explored. 


hone line to London, and that communication had to be made viá 
Birmingham, and that this was very unsatisfactory and inadequate - 
for a large commercial centre like Bristol, and urging the Department 
to erect at least two direct lines to London, in the belief that if a 
really efficient service were maintained, it would be in the general 
interest of telephone subscribers, who no doubt would be prepared 
to use the lines very considerably. 


Cable Communication with the Cape.—aA correspon- 
dent pum the Cape says:—“ Iam sorry that the idea of an 
n cable in competition with the Eastern has become a Datch, 
and therefore an anti-Rhodes matter here. It is badly wanted." 


and of any annual deficiency, New Z :aland's proportion not to exceed . 
4th of the whole. Further, the report rocommends that the Canadian 


that the 
vote on 
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Ceylon Telegraph. Extensions,—Mr. M. J. Malowney, 
Inspector of Telegraphs, who returned, says the Ceylon Standard 
about a fortnight ago after the erection of a new line from Kanda- 
pola to Maturatta, will be leaving in & few days for Badulla, to 
superintend the construction of another new line—from Badulla to 
Bandarawella—a distance of about 18 miles. On the completion of 
this there are some more new erected to be laid—one from goda 
to Haldum mulia, another from Haldummulla to Haputale, and one 
in the low country, from Kalutara to Neboda. Estimates for all 
these have been submitted to Government, and it speaks highly of 
the economy practised in the Department that they are all to be 
undertaken out of surplus funds. 


Telegraphic Interruptions and Repairs:— 


CABLES Down. Repaired, 
West Indies— 
Bt. Oroix-Trinidad eee Nov. 90th, 1896 eee eoe 


Amason Company's cable— 
Oable beyond Gurupa... June8th,1898  .. 


Accra-K otonou - . Aug. 8th, 1898 i T" 

Oyprus-Latakia is ee Feb. 10th, 1898  ... i 

Bolama- Bissao . .. July z1st, 1898  ... eo 
LaNDLINES 

Saigon-Bangkok .. August 26th, 1898 ... August 30th, 1898 


Telephone Exchange.—A telephone exchange (National 
8 's system) was opened at Market Harborough on Thursday 
t week. 


OONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen,—The Corporation invites tenders for the supply 
for one year, of electricity supply meters, house fuse boxes and house 
service cables. Mr. J. A. Bell, city electrical engineer. See our 
" Official Notices ” for particulars. 


Austria.—September 15th. Tenders are being invited 
by the Austrian State Mining Authorities for the supply of 13,000 
pairs of arc lamp carbons required for the State silver and lead 
mines. Tenders, marked Offert auf Material Lieferung,“ to be sent 
to Die K. K. Berg, direction, Pribram, Austria, from whence 
particulars may be obtained. 


Bangor.—September 10th. The Corporation is inviting 
tenders for the supply and erection of two water-tube boilers, 
econo: » steam and other pipes, pumps, &c., two 60-kw. dynamos, 
balancer, boosters, 5-ton travelling crane, switchboard, accumulators, 
mains, &c. Consulting engineer, Mr. F. H. Medhurst. See our 
“ Official Notices” August 12th, for particulars. 


Belfast.—September 12th. The Belfast Harbour Com- 
missioners invite tenders for the supply of 50 electric light masts 
(tubular) Specifications, &c., from Mr. G. F. L. Giles, the harbour 
engineer. Tenders bave to be sent to Mr. W. A. Currie, secretary, 
harbour office. | 


Belgium.—October 27th. The municipal authorities of 
Ghent are inviting tenders until October 27th for an installation of 
electric lighting in the new Flemish theatre in that town. Tenders 
to L'Hotel de Ville, Ghent, Belgium, from whence particulars may be 


Bexhill.—September 28th. The District Council is 
inviting tenders for the supply of water-tube boilers, dynamos, and 
balancer, switchboards, accumulators, cables, pipes, arc lamps, and 
posts. Specifications, &c., from the consulting engineer, Mr. A. H. 
Preece, 39, Victoria Street, S. W. 


Buxton.—September 5th. The District Council wants 
tenders for the supply of water-tube boilers, mechanical stokers, 
engines, dynamos, pumps, &c., battery, switchboard, exhaust, feed, 
and other pipes for the establishment of electricity works. Con- 
sulting engineer, Prof. A. B. W. Kennedy. See our Official Notices ” 
August 13th. 

| Council 


Ghent.—October 29th. The Ghent Munici 
is inviting tenders for the installation of tbe electric light at a new 
theatre. The work, says Daily Tenders and Contracts, has to be 
completed by June Ist, 1699 (a fine being imposed for every 
additional day to completion), and maintained for 12 months. Labour 
clause. The contract includes the supply and delivery of 1,337 
incandescent lamps, 20 arc lamps, &c. All expenses for registering, 
stamps, notices, &c., which are estimated to cost 130 francs, to be paid 
by the contractor. A deposit of 8,000 francs is required, on which 
2 per cent. will be paid after 60 days. Specifications seen with, and 
1 obtained, on payment of 40 francs, from M. Le Sécrétaire 
mmunal (A. De Bruycker) Gand, or at the office of the psper 
mentioned above. Tenders, on stamped paper, registered, addressed 
as directed, with a certificate of deposit, to be by O.tober 27th. 
The tenders will be opened at 11 a.m. on October 29th. 


Huddersfield.—Sep*ember 6th. The Electric Lighting 
Committee is inviting tenders for the supply of two 25-B.H P. alter- 
natiog current motors. Tenderers must send particulars to the borough 
electrical engineer not later than S2ptember 5th, and tendera to the 
Town Clerk by September 6th. See our Official Notices this week. 


Leeds.— September 20th. The Council want tenders for 
the supply of poles, trolley wire and attachments for the extension 
of the electric tramway system. Particulars may be obtained upon 
application either at the offices of the late Dr. John Hopkinson, 5, 
Victoria Street, or to the City Eogineer, Municipal Buildings, Leeds, 


Bee our “ Official Notices.” 

Kenmnimgton.—September 2nd. The Robert Arthur 
Theatre Company is inviting tenders for the supply and erection of 
plant for the electric lighting of the Princess's Theatre, Kennington. 
Consulting engineers, Messrs. Owen, Lucas & Pyke, 39, Victoria 
Street, 8S. W. See our “Official Notices ” last week for particulars. 


King's Lynn.—feptember 7th. The Corporation is 
inviting tenders for various works in connection with the electric 
lighting of the borough, including gas-producing plant, gas engines, 
dynamos, switchboard, motor transformer, electrical instruments, 
fittings, &c., batteries, armoured cables, and other mains, pipes, 
stoneware culverts, fuse boxes, &c. Oonsulting engineer, Prof, 
Henry Robinson, O. E., 18, Victoria Street, Westminster, from whom 
particulars may be obtained on payment of 2s. for each contract. 


Rineston-upon-Hull.— September 80th. The Corpore- 
tion want tenders for the supply of 45 electric motor cars, 20 trailers, 
2 sprinkler cars, and 2 traversing platforms. Specifications from Mr, 
White, city engineer. See our Official Notioes August 19th. 


Kingston-upon-Thames.—September 5th. The Com- 
mittee of the Kingston Victoria Hospital is inviting tenders for the 
wiring and fitting for electric lighting of the Kingston Victorii 
Hospital, Coombe Lane, Kingston-upon-Thames. Particulars at the 
office of the Hon. Consulting Evgineer, Central Electric S ation, 
Down Hall Road, Kingston-upon-Thames. 


North Staffordshire,—September 5th. The British Elec- 
tric Traction Company is inviting tenders for the provision of 
materials and construction of the track and permanent way of about 


13 miles of tramways (in sections) in the Potteries district of North 


Staffordshire, for the Britieh Electric Traction Company, Limited 
Particulars obtained on payment of a deposit of £3 3s. at the Com. 
pany's Permanent-way Engineers Office, Donington House, Norfolk 
Btreet, Strand, W.C. 


Rochdale, — September 6th. The Corporation wants 
tenders for the supply of boilers, economisers, condensing plant, 
feed pumps, steam and exbaust piping, travelling crane, switchboard, 
accumulators, and cables for the electricity installation which is to 
be put down. Consulting engineers, Messrs. Lacey, Clirebugh and 
Sillar. See “Oficial Notices" August 5th for particulars of the 
various sections. 


Roumania.—September 22nd. Tenders are being invited 
until tember 220d by the municipal authorities of Brails, 
Rou for the concession for the electric lighting of the town. 
Particulars may be obtained from, and tenders are to be sent to, 
La Mairie de Draila, Roumania. 


Southport.—Tenders are being invited for the oon- 
struction of an electric railway from Southport to Lytham. For 
particulars write (with £2 2s, deposit) to Mr. Stewart Speddy, 
7, Post Office Avenue, or 118, Hampton Road, Southport. 


Torquay.—September 19th. The Electricity Supply 
Committee wants tenders for the supply of meters and arc lamp 
carbons for a period of 12 mont 98. 
Borough electrical engineer, Mr. P. Storey. See our “ Official 
Notices " for particulars. 


CLOSED. 


Portsmouth.—At a meeting of the Electric Lighting 
Qommittee last weck three tenders were received for the supply o! 
six transformers. The tender of the British Electric Company 
was accepted, the price being £95 for each transformer. 


NOTES. 


Wireless Telegraphy.—At the Health Congress & 
Dublin last week, the Right Rev. Monsignor Molloy, D.D. 
lectured in the theatre of the Royal Dublin Society on the 
subject of Wireless Telegraphy.” The work of Hertz, 
Branly, and Marconi, was dealt with, and the construction 
and operation of the Marconi apparatus explained. Mr. 
Marconi was present, and gave. an exhibition of his appe- 
ratus. The lecture was repeated by request on Friday in 
the Royal University pum 

A Berlin despatch in a daily paper says that the first 
German Railway Regiment is at present making interesting 
experiments to discover whether wireless telegraphy c. 
with advantage, be applied to military purposes. One troop 
is stationed at Potsdam and the other on a hill about 27 
miles away. 
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Electric Lighting at Brussels in 1897.— The municipal 
installation of Brussels comprised on December 31st last, 
three stations, of a total power of 1,650 kw. The total 

of streets was 40 kilometres, an increase of 22:6 per 
cent., with a development of cables of 226 kilometres. It 
is somewhat interesting, says a Paris 5 to know 
how the 739 branches of the system (increase of 52:8 per 
cent.) are classed according to their importance :— 


Branches for 25 16-0.P. lamps en .. 180 
"n 50 ?8 eee [EE] eve 233 
: 100 c he wu we 207 
n 200 » 40 
n 300 n 35 
"n 400 n 22 
E 600 j 10 
» 800 2 


„ 1000 and more. 10 


The number of consumers is 739. The number of lamps 
installed, reduced to units of 16 candles, was 47,391 (an 
increase of 28:8 per cent.), or a mean of 117 lamps per 
metre run of main. In this number are included, according 
to their value in units of 16 candles, 770 arc lampe, and 28 
motors. The maximum output during the year 1897, up 
to December 23rd, was 8,765 amperes, corresponding to 
about 17,530 16-candle lampe working simultaneously, or 
37 per cent. of the number of lamps installed. The total 
sale of 9,737,390 hectowatt-hours produced 585,960:80 francs 
per hectowatt- hour, leaving a net profit of 222,411°66 francs, 
or 4 per cent. of the cost of first establishment. 


The Calculation of the Conductivity of Aqueous 
Solutions,— We have received a copy of a paper by T. C. 
McKay, of Dalhousie College, Halifax, N. S., on the calcu- 
lation of the conductivity of aqueous solutions containing the 
chlorides of sodium and barium. The object of this research 
was to teat the possibility of calculating the conductivity of 
mixtures of solutions of the chlorides of sodium and barium 
by means of the dissociation theory of electrolytic conduction. 
cies of ers (V. . p fully yx» in s of Prof. 

gegregor 8 JS. Institute of Science Transactions, 
Vol. ix., p. 101. It may suffice here to state that by a 
graphical treatment of the dilutions and ionie. concentrations 
of series of simple solutions of the two electroiytes, the 
magnitade of the dilution of each salt, in the portion or 
region of a mixture which it may bo supposed to occupy, can 
be found, together with the common value of the conoentra- 
tion of ions of the electrolytes in their respective regions. 
These ais dai found, their p give the ionisation 
coefficients in the mixture, and the conductivity of the 
mixture is then obtained from the expression of the dissocia- 
tion theory for the conductivity, vir. :— 


1 | 
k 5 (Ui + v) (al NI U, pe, + 4 Ng Ug Hza) 


Where the a's represent thè ionisation coefficients of the 
electrolytes in the mixture, the n's the concentrations of the 
constituent, solutions (in gramme-equivalents per litre), the 
t'& the volumes of the constituent solutions, the u- s, the 
specific molecular conductivities (i. s., per gramme-equivalent) 
at infinite dilution, of the electrolytes in the mixture, and p, 
the ratio of the volume of the mixture to the sum of the 
volumes of the constituent solutions. The results of the 
experiments lead the writer to conclude that it is possible, by 
means of the dissociatiun theory, to calculate the conduc- 
tivity of mixtures of solutions of the chlorides of sodium and 
barinm, at least for solutions whose concentrations are not 
above two gramme-equivalents per litre. For complete 
details, the original paper must b» consulted, vide Transac- 
tons of the Nova Scotva Institute of Science, Vol. ix., session 
1897-98, pp. 821-884. There is another paper on a some- 
what similar subject in the same volume of the Transactions, 

291, by E. A. Archibald, on the “ Calculation of the Con- 
activity of Aqueous Solutions containing Potassium and 
Sodium Sulphates.” The methods adopted and results arrived 
0 Archibald, are similar to those used and obtained by 

cKay, | 


The Treatment of Elephantiasis by Electricity.— 
In Za France Medicale of June 24th, 1898, Dr. Albert Weil 
has published a case of elephantiasis in which a remarkable 
reeult was obtained by galvanism. An obese washerwoman 
suffered, says the Lancet, from extreme elephantiasis of the 
legs, which bad 5 ually during 27 years. The 
circumference of the left leg measured 57 centimetres, 
and of the right leg 55 centimetres, and the patient 
weighed 128 kilogrammes. Bandages were used, but 
without effect. A constant current to the left leg 
was then tried. Two metallic electrodes covered with 
chamois leather, measuring 16 by 26 centimetres, bent 
into half cylinders, were applied to the leg so as to cover 
more than the lower half, and connected with the negative 

le of a battery. The positive electrode, which was 10 

y 26 centimetres, was placed on the nape of the neck. 
A current of 20 milliamperes was passed for a quarter of an 
hour, and the leg was then compressed with a bandage. 
The right leg was similarly bandaged. This treatment was 
repeated at intervals of two or three days with currents 
ranging up to 50 or 60 milliamperes. On the fifth day the 
left leg measured 54 centimetres, on the 12th 53 centi- 
metres, on the 17th 50 centimetres, and on the 33rd 
45 centimetres, when elastic bandages were substituted for 
the cotton ones, and applied to both legs. In a fortnight 
the left leg measured 40 centimetres, and the right 54 centi- 
metres (a slight diminution). A constant current was then 
applied to both. After 12 days the measurements were 38 
centimetres and 50 centimetres. Finally they were reduced 
to 38 centimetres and 40 centimetres, and the patient could 
walk, and, except for some slight swelling at the external 
part of the ankles, was practically cured. Electricity in the 
treatment of elephantiasis has been recommended by several 
writers especially, and in repeated publications by two 
Brazilian medical men—Sylva da Aranjo and Moncorvo— 
but its use has not become general. Elastic bandages often 
give brilliant results. Though Dr. Weil appears to have 

roduced quite cogent evidence of the value of electricity in 

is case, it. would have been more satisfactory if he had 
employed elastic bandages before resorting to that treatment. 
His explanation of its mode of action is that it facilitates 
the movement of lymph by exciting contractions of the 
lymphatic vessels, The interrupted current, which would 
seem more effectual than the constant for this purpose, is 
recommended (in addition to the latter) by the Brazilian 
t but for some reasons it was not employed by Dr. 

eil. 


Heating Apparatus (in August!)—In reply, to the 
letter which appeared under this heading in our last issue, a 
correspondent writes as follows: —“ I would advise you to 
in future send your queries to the English Mechanic, 
Amateur Work, or some such periodical whose editors are 
more charitable. Since you already have the wire at your 
disposal and a current of 9 amperes at 200 volta, it will not 
take you five minutes to find the result, and if you burn 
your fingers in the result—which you certainly would if dits 
attempted to get 2,000°—you will have learnt more than 

ou are likely to learn by writing to an electrical journal. 
n future I would advise you to buy an electrical text-book, 
and find out as much as you can by experiment before oom- 
muing ourself to thousands of electrical readers all over 
the world.” 


Marriages.—On 22nd ult., Mr. Henry Savage, one of 
Messrs. W. T. Henley's ea work's company's elec- 
tricians, was married to Miss Violet Cowell, daughter of Mr. 
D. Cowell, of Old Charlton. The em oa e of Messrs. 
Henley’s electrical 3 presented Mr. Savage with a 
handsome writing desk. 

On Thursday, the 25th ult., the n of the 
British Thomson-Houston Company presented Mr. Frederick 
Samuelson, the firm's chief draughtsman, with a marble 
timepiece and & pair of bronze figures, as a token of their 
esteem and ER OE the oocasion of his marriage. A port- 
folio eontaining the signatures of the contributors accom- 
panied the present. l 
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E Electrical Wax-works.— We cannot but admire the enter- 
prise of the New York Electrical Society in promoa and 
carrying through so suocessfully their second exhibition of 
electrical and kindred industries. In some respect this 
exhibition was a distinct novelty, for its objects were not 
onlygcommercial bnt educational and social ; in this country 


. gramme which oe exceedingly popular. 


passing through were greeted with the familiar beatitudes, 
t is 
machinery would not be without its advantages. The 


rae in the development of electrical science. These wére 
as follows :—(1) The first recognition of an electrical effect, 
& Syrian woman with her amber spindle. (2) The mariner's 
compass, 12th century, showing a ship, deck, and a sailor 
undergoing punishment for interfering with the needle. (8) 
Dr. Gilbert explaining to Queen Elizabeth that the earth is 
a great magnet, 1600. (4) Stephen Gray experimenting 
with circuit, 1720. (5) Tbe Leyden jar. Dean von 
Kliest getting his first shock, 1746. (6) Franklin and the 
kite, 1752. (7) Galvani and the frog, 1791. (8) Faraday 
lecturing at the Royal Institution in 1881. | 
did take an interest in wax-work shows, and the idea of a 
series of tableaux would certainly be poral at any exhibi- 
tion in this country, whilst some nicely arranged and care- 
fully selected ‘ableauz vivants would probably be well 
received at some of our scientific conversaziones. 


A Semi-Electrolytic Process of Gold Assay.—In. the 
ordinary of assaying by cupellation and parting, the 
former operation is accompanied with a loss of gold, while 
the latter is incompetent to remove the last traces of silver. 
When the whole assay is experimentally carried out on 
absolutely gold, mixed with absolutely pure silver, the 
final error is & constant one, and the proper allowance may 
be made, But in practical work other metals besides silver 
and lead are liable to be present (although in small amounts), 
and by their differences in o gravity they cause the 
results to v A. Bock finds that if a plate of gold be 
placed as anode in an electrolytic bath filled with nitric acid 
of the specific gravity 1:2, opposite a platinum cathode, the 

mes opalescent opaque. On inter- 

rupting current, the electrolyte clears again, and a pre- 
cipitate of metallic gold is deposited, but the cathode remains 
unooated. The action is, therefore, mechanical in its 
nature; the anode is disinte by the evolution of 
oxygen and the current of electricity, without being actually 
dissolved. If, however, the cell contain water but be faintly 
acidified with nitric acid, the electrolyte does not become 
ail the weight of the gold remains unchanged, whilst 
the silver and all other soluble metals in the anode (except 
en are deposited on the cathode or dissolved in the liquid. 
's prooess of gold assay de on this phenomenon; 

and the following example, which shows its accuracy, also 
indicates the method of carrying it out in practice. Two 
pieces of fine gold, weighing 500 mgrms., were each melted 
with 1,300 mgrms. of silver in previously warmed graphite 
crucibles. After cooling, the buttons were hammered, 
rolled, and melted once more to ensure uniformity of oom- 
position—the yield in each case was exactly 1,800 mgrms. of 
alloy. The second buttons were rolled out, parted in the 
usual manner, then immersed in & bath composed approxi- 
mately of 1 vol. of nitric acid (sp. gr. 1:2) diluted with 
6 vols. of water, and submitted to an electric current, the 
strength of which was “abont that employed in copper 
analysis," After 10 minutes, the platinum vessel containing 


People always 


the rolls of gold was rinsed out, with water, in 
water for a few minutes, again washed, and greg gold drid 
and ignited in an earthern crucible. The total weight of 
metal recovered was exactly 1,000 mgrms. When the legal 
alloy of 900° fineness is being examined, not more than 
900 mgrms. of silver should be added to each 500 mgrms. 
lest the pieces of gold become too porous and break; bat the 
% nipples a gens case of fine metal. 
n melting this alloy, it is well to use nearly new plumbago 
crucibles, so that the carbonic oxide produced may prevent 
oxidation of the pe As lead is not dimsolved by the 
above process, when this metal occurs in the pieces of 
they must be treated in a fresh bath of nitric acid with the 
direction of the current reversed; bnt under no circum- 
stances must the change of polarity be made in the one 
platinum dish. The new method oocupies practically the 
game time as the old one; it is, taken altogether, a little 
cheaper, and it forms an easier way of pre g samples of 
pure gold to act as standards. The above is an abstract of a 
paper cn the Chemiker Zeitung, Vol. xxii., (86), page 358, by 
A. Bock. 


Chemical Effects of the Silent Electric Discharge.— 
Maroellin E. Berthelot has made a new series of experiments 
on the chemical effecta of the silent electrical discharge, with 
particular reference to the combination of nitrogen with 
various carbon compounds. The compound or mixture under 
examination was enclosed in a narrow space (about 1 mm. 
across), through which passed the discharge from a coil fitted 
with a Maroel-Deprez contact breaker, connected with a 
Leyden jar. The spark from the coil under these conditions 
was 12 to 15 mm. in length; the discharges were alternating. 
As a rule, the discharge was allowed to act for 24 hours. 
Liquids with a high vapour tension behaved very much like 
gases, whereas in the case of liquids such as oil, with a very 
low vapour tension, it was almost impossible to reach the 
limit of the reaction. In many cases the intermediate pro- 
ducts were examined, and were usually found to differ 
materially from the final products. The relative velocities 
of the primary and secon reactions play an important 
part in determining the final result. The velocity and nature 
of the reactions seem to be functions of the intensity of the 
discharge. Under all circumstances it is important to avoid 
any actual sparking. As a rule, the final equilibrium is 
dependent on the formation of solid or resinous products 
which have a low vapour tension, and a low eleetric conduc- 
tivity. The work done by Berthelot may be found described 
in a paper in the Comptes Rendus, Vol. cxxvi., pages 561— 
567, 567—575, 609—616, 616—627. 


The Société Internationale des Electriciens — 
Higher Sehool of Electricity.—The following is a list 
given by a French contemporary in order of merit of pupils 
who obtained their diploma at the end of the course 1897-98: 
—Mesars. Bigot, Guéry, Larroze, Mauduit, Witzig, Bour- 
guignon, Geumy, Duval, Peloux, Beaujard, Romeyn, 
Courtois, Tassain, Brenot, Driole, Prat, Hacault, Valéry, 
Cahen, Tétrel, Oharpentier, Tchernowitoff, Souques, Turenne, 


Aubert. Promotion 1896-1897 : Messrs. Kammerer, Kreutz- 
berger. 


Personal.—From oopies of the Ceylon Standard we 
gather that Mr. E. O. Walker has resigned his position of 
superintendent of telegraphs and electrician to the Oeylon 
Government, and will accordingly leave the Department on 
December 31st next. It iss that Mr. Walker will come 
home for a short time. The reason given for Mr. Walker’s 
resignation is, that “ without more control of the staff, and a 
free hand, he could not manage to make any headway with 
his department, or enable it to deal with developments and 
expansions from time to time.” This fuller control His 
Excellency, the Governor, felt that he could not grant without 
interfering with the authority of the Postma:ter-General. 


Train Lighting.—The City Press says that 5 
in lighting their trains by electricity having proved success- 
ful, the Metropolitan Railway Company. have had several 
carriages built and fitted with electric light, and these will 
be running by the end of September. 


— a — -— 
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A Quantitative Electrolytic Separation of Chlorine, 

and Iedine.— H. Specketer has a paper on the 
above subject in the Zeitschrift für Elektrochemie, iv. (28), 
589. The E. M. Fa. necessary for the electrolytic decompoei- 
tion of the hal acids are tively : —HOl = 1:81 
volta, HBr = 0°94 volt, and HI = 0°52 volt. An attempt 
to quantitatively separate the halogens by successively in- 
creasing the E.M.F. from the lowest required value upwards 
did not give satisfactory results. Iodine, for example, could 
not be completely separated from the other halogens, even 
although the E. M. F. was raised to 1:2 volta, and the iodine 
which was formed removed by means of carbon bisulphide. 
The cause of failure is attributed to the diffusion of the free 
iodine towards the cathode, where hydro-iodic acid is regene- 
rated. The quantitative separation may be effected, how- 
ever, if a platinum cathode had a perfectly pure silver anode 
employed. Under these circumstances, the E.M.F. of 
decomposition can be calculated from Nernst’s formula. The 

is is condacted in a N—H SO solution, when the 
iodine 1s precipitated (as Ag I) on the silver anode below 
0:18 volt, the bromine below 0°35 volt, whilst the remaining 
chlorine is best determined in the ordinary way by Volhard’s 
method. The most convenient source of current is a 
Gulcher's thermopile, which is short-circuited through a con- 
venient resistance at suitable points. The vessel in which 
the electrolysis is conducted is a tall narrow cylinder pro- 
vided with a platinum cathode and a silver gauze anode 
made of p electrolytic silver. Daring the electrolysis, a 
current of hydrogen is continuously passed through the 
lectrolyte 7 


in order to excliffe-air or oxygen from the 
cathode. If this precaution be neglected, bromide and chlo- 
ride of silver in a solution of these hydrogen acids liberates 
hydrogen on the cathode, and if this hydrogen be continuall 
removed by the oxygen of the air, the halides of silver wi 
be continuously deposited on the anode, even without the 
application of any electromotive force. A sensitive gal- 
vanometer introduced into the circuit indicates when any 
one halogen is completely removed from the solation. The 
a on the anode is then washed with water and dried 
at 120° C. 


Fatality.—A man named Parker was killed at the Falcon 
Brosh Electrical Engineering Works, Loughborough, on 
Monday morning. He was a labourer working in the yard, 
and got crushed. between an engine and truck. 


Electric Sheck Fatality at Cape Town.—The Cape 
Times, dated August 8tb, contains a rt of a fatality 
which occurred to a man named Edward Ayling on August 
Ist, at Government House, Cape Town. Ayling was em- 
ployed as a wireman under Mr. John Denman, electrician to 
the Railway Department, and at the time was engaged re- 

ing some temporary electrical apparatus used in oonnec- 
tion with recent ball While working in & transformer 
chamber he 


The current was of 1,500 volts pressure, and Ayling died 
almost instantaneously. At the inquest a verdict of “ aoci- 
gr den Cue vile beni € ps 5 
Fer the purpose of allaying any feelings of fear on the part 
of the general public, Mr. A. P. Trotter, the Government 
electrician, issued a statement showing the cause of the 
acident. He says in this that accident was due 
totbe ^improper bandling of a poroelain fuse handle," the 
deceased being at the time well aware of the danger which he 
na. Rubber gloves were within 8 feet of the fuse, and a 
rubber mat had been provided, but these were not used. 
Farther, Mr. Trotter says that the handle afforded vod 
sed if it had only been properly used. This is the 
accident of its kind at the Cape. The shock appears to 
have been “static,” due to the capacity. Neither side was 
earthed. Medical diagnosis showed that the left heart was 
empty, and the blood did not rigor mortis was 
strong after 19 hours; the brain and other organs were con- 
gested, An exceptional feature of this fatality, as compared 
with those which have occurred in this country, is found in 
the fact that Ayling is reported to have spoken after receiv- 


ing the shock, The oirouit upon which the affair occurred 
included five miles of cable, an alternator, 15 transf 

and four switch teated to 5 megohms, and tes 
well by fall of charge | 


NEW COMPANIES REGISTERED. 


8 
I 
3 
, 


instruments, 

cetion of electric or other action to organs 

ments, &c. The subscribers (with one share each) are :—George A. W. 

Beard, Norwich, organ builder; William R. Beard, Norwich, organ 

builder; Mrs. Lizzie G. Beard, 6, bg 2 Road, Norwich; Mrs. 

Elizabeth M. Thorpe and Mies Elisabeth P both of Timperley 
treet, 


E.C., solicitor; and F - 
Wimbledon, gentleman. The number of directors is not to be less 
than two nor more than five. George A. W. Beard and Mrs. Elisa- 
beth is Thorpe are directors for life; remuneration as the company 
may decide. 


Martini Ozone Company, Limited (58,625).—This 
company was registered on August 22nd, with a capital of £10,000 
in £1 shares, to acquire the patent rights in any inventions for im- 
proving vacuum dielectrics, electrodes, and apparatus for the produc- 
tion of and utilisation of ozone, to enter into an agreement Dan 

ini to cary on the business of electrical and mechanical 
engineers, cycle and motor-car manufacturers, chemists, druggists, 
manufacturers of losives, machinists, galvanisers, platers, &c. 
The subscribers (with one share each) are:—Gooffrey Dunham- 
Massey, 8, Princes Street, E. O., secretary; James Cawson, 8, Alfred 
Place, Bedford Square, W. O, clerk; Henry J. Mourits, 35, Queen 
Victoria Street, E. O., agent; Dan Martini, Ivy Lodge, Tilford, Surrey, 
contractor; Benjamin Nash, 11, Poultry, E. O., accountant; James W. 
Browne, 11, Amwell Street, Pentonville, clerk; and Edmund J. 
45, Mayton Street, Seven Sisters Road, N., clerk. The number 
directors is not to be less than two nor more than five; the first are 
Dan Martini and John Dunham-Massey; qualification, £100; remu- 
e £100 each per annum. Registered office, 8, Prinoes Street, 


. Hallmark & Gill, Limited (58,688).—This company 
was registered on August 24th, with a capital of £20,000 in £1 

(5,000 5 per cent. cumulative preference), to acquire the business now 
carried on by John Gill at Church Street and Temple Street, Black- 
pool, under the style or flem of Hallmark & Gill," and to carry on 
the business of builders, furnishiog and general ironmongers, elec- 
trical and mechanical engineers, contractors, &c. The subscribers 


. (with one share each) are:—John Gill, ironmonger; Ernest Gill, 


cashier; and Norman Giil, ironmonger, all of 106, Hornby Road, 
Blackpool; Claudius Read, ironmonger, of Lightburne Avenue, Fair- 
haven; Mrs. Elisabeth Gill, of 106, Hornby mere ig and 
Miss Mary Colman and Miss May Gill, both of Mayfield, Hornby 
Road, Blackpool. The number of directors is not to be less than two 
nor more than seven; the first are John Gill, Ernest Gill,and Norman 
Gill; qualification, 100 shares; remuneration—John Gill, £350; 
Ernest Gill, £150 ; Norman Gill, £100 per annum. 


Jackson & Harrison, 1 . p 
pany was registered on August 24th, & capital of £3,000 in 
shares, to acquire the business carried on by George H. Jackson and 
William C. Harrison, at 182, Woodhouse Lane, 120, North Street, and 
“Bon Marche,” New Briggate, all in the city of Leeds, and to carry 
on the business of cabinet makers, hardware merchants, 

and motor-car manufacturers and merchants, sanitary, elec- 
trical and general engineers, &c. The subscribers (with one share 
each) are :— George H. Jackson, 59, Ipswich Place, Leeds, furnisher ; 
William C. Harrison, 19, Railsfleld, Bramley, furnisher; Henry R. 
Webster, Headlands, Horsforth, farmer; A. France, 5, Oarlton View, 
Leds, accountant ; O. S. Holliday, 95, Spencer Place, Leeds, accoun- 
tant; Richard R. France, 12, Grosvenor Gardens, Leeds, accountant ; 
and Thomas Savage, 29, Cowper Street, Leeds, salesman. The num- 
ber of directors is not to be less than three nor more thau seven. 
The first are Henry R. 
Richard R. France, George H. Jackson, i 
qualification, 20 shares; remuneration as fixed by the company. 


Aron Electricity Meter, Limites 3 
i i a capi , 
in £l shares Tee (125,000 6 Med cent. cumulative preference ), to acquire 
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the but iness of an electric meter and clock manufacturer carried on 
by Dr. Hermann Aron in Berlin, Vienna, Paris, and London, and to 
carry on the business of manufacturers of and dealers in electricity 
meters, electric lamps and switches, cut-outs, and other electrical 
apparatus, electricians, electrical and mechanical engineers, suppliers 
of electricity, &c. The subscribers (with one share each) are:—S. A. 
Tyabjce, 16, Upper Addison Gardens, Kensington, gentleman ; George 
Wallace, 27, Ayliffe Btreet, E.C., gentleman; P. Martin Cullen, 14. 
Ferme Park Road, Stroud Green, gentleman; A. D. Brown, 13, 
Reighton Road, Upper Clapton, writer; J. M. Lickfold, 33, Bruns- 
wick Square, W.C., journalist ; F. Harper Riches, Alverstoke, Shenley 
Road, Camberwell, clerk; Herbert Spinks, 59, Church Road, Homer- 
ton, clerk. The number of directors is not to be less than three nor 
more than seven: the subscribers are to appoint the first; qualifica- 
tion, £250; remuneration, 5 per cent. of the net profits (minimum 
£1,200 per annum) divided between them. 


Suflolk Electricity Supply Company, Limited 
(58,665).— This company was registered on August 26th, with a 
capital of £10,000 in 980 ordinary shares of £10 each and 200 
founders' shares of £1 each, to adopt an agreement with Philip 
O. N. Peddar and Herbert N. Prentice, and to supply electric light, 
power, and heat in the town of Stowmarket and elsewhere in 
England. The subscribers (with one share each) are: W. S. Gurney, 
Ciaydon, banker; Arthur O. Churchman, Ipswich, tobacco manu- 
facturer; Napier Prentice, Stowmarket, engineer; J. Manning, 
Lyndhurst, Stowmarket, solicitor; Benjamin B. Booth, J.P., Plash- 
wood, Haughley; P. C. N. Peddar, Stowmarket, land agent; and 
William Turner, Stowmarket, draper. The number of directors is 
not to be less than three nor more than five; the first are 
Philip C. N. Peddar, H. Napier Prentice, and William Turner; 
qualification, £100; remuneration as fixed by the company. Regis- 
tered office, Stowmarket, Suffolk. 


W. B. Browa & Co. (Bankhal), Limited (58,667).— 
This company was registered on August 26th, with a capital of 
£40,000 in £10 shares (1,000 preference), to acquire the' business now 
carried on under the style of W. B. Brown & Co.,“ at the Globe 
Works, Bankhall, Liverpool, to adopt an agreement with Walter B. 
Brown aod Thomas Lewis, and to carry on the business of iron and 
brass founders, engiaeers, manufacturers of iron, wire, aud other 
fencing, iron telegraph poles, railway signals, telegraph cables and 
wires, wire ropes, &c. The subscribers (with one share each) are :— 
W. B. Brown, Globe Works, Bankhall, Liverpool, engineer; T. Lewis, 
Globe Works, Bankhall, Liverpool, engineer; J. W. Davidson, 6, 
Castle Street, Liverpool, accountant ; Mrs. Agnes 8. Brown, Merton 
Road, Bootle; F. A. Pendlebury, 41, Rock Place, Rock Ferry, secre- 
tary; Mrs. Sarah A. Lewis, Moss Bank, Szaforth, Liverpool; and T. 
Frederic Young, 12, Merton Road, Bootle, M.D. Ths number of 
directors is not to be less thantwo nor more than five. The first are 
Walter B. Brown (managing director), and Thomas Lewis; remunera- 
tion as fixed by the company. : 
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OFFICIAL RETURNS OF ELEOTRICAL 
COMPANIES. | | 


Perth Electric Lighting Company, Limited (55,898). 
This company's statutory return was filled on July 13th, when seven 
shares were taken up out of a capital of £1,000 in £1 shares, and 
nothing paid thereon. 


Premier Electricity Meter Company, Limited 
(56,448).— This company's statutory return was filed on August 2nd, 
when 4,007 shares were taken up out of a capital of £25,000 in £5 
shares; £5 per share has béen called on 4,000 shares and £2 per 
share on seven shares, and £20,014 has been paid. 


English Electric Carbon Company, Limited (38,434). 
his company's annual return was filed on July 12th, when 905 
shares were taken up out of a capital of £10,000 in 10 shares, and 
paid for in fall. 


Folkestone Electricity Supply Company, Limited 
(51,825).—This company’s annual return was filed on July 22nd, when 
the capital of £50,000 1n £5 shares was fully subscribed for. £2 5s. 
per T ads has been called, and £13,857 received, leaving £8,643 
unpal 


Exchange Telegraph Company, Limited (6,152 C).— 
This company’s annual return was filed on August 19th. The capital 
is £246,250 in 8,125 “A” and 16,500 "B" shares of £10 each. 
8,125 “A” and 16,200 “ B" shares have been taken up. 2,125 "A" 
shares are considered as having £8 per share paid, and the "B" 
shares have been issued as fully paid. £9 per share has been called 
on 6,000 “ A," and £1 per share on 2,125 “A” shares. £56,023 has 
been paid, and £102 is in arrears. £816 has been paid on 102 for- 
feited shares. 0. 


CITY NOTES. 


Manchester Electrical Works, Limited. 


A GENERAL meeting of shareholders in the Manchester Electrical 
Works, Limited (successors to Woodhouse & Rawson), will be held 
at the registered office, 147, Leadenhall Street, E.C., on Monday next, 
to consider the report from the directors printed below, and to sanc- 
tion the proposed sale of plant and stock. P. ua 


To the Shareholders, the Manchester Electrical Works. 


Dear Birs,— Since the issue of the last report, your directors have 
endeavoured to find & purchaser for the works, but without success. 
Mr. Thomas, the manager at the works, has now made an offer of 
£800 for the plant and stock on the premises, subject to accept- 
ance on or before September 5th next. The lease of the 
premises expires at Michaelmas. Your directors have con- 
sulted with a well-known firm of machine brokers as to 
the probable proceeds of a sale by auction, and their net 
estimate comes to about the price offered by Mr. Thomas. The object 
of the meeting is to obtain your consent to the sale to Mr. Thomas. 
The negotiations are still pending with a well known electrical engi- 
neer for the sale of some of the company’s patents, subject to certain 
tests which are now being carried out. Any loss which may accrue 
to the shareholders on the realisation of the company's assets is 
covered by Mr. Rawson's guarantee to return to the shareholders the 
whole of the money subscribed, plus 5 per cent. interest, and your 
directors hold a charge upon certain securities, which they believe to 
be sufficient to cover any loss. Your directora continue to act with- 
out any remuneration, as they have hitherto done. ' 


N. WiLLouGHBY WALLACE, Lisut.-Col., Chairman. 
Wu. Pierw, Director. 


Brush Eiectrical Engineering Company.— Tae direc- 
tors have decided, after placing £5,000 to reserve and £1,000 to a 
Workmen's Compensation Act fund, to recommend payment of a 
dividend to the preference shareholders at the rate of 6 per cant. per 
annum for the half-year ended June 30th, 1898 (making the full 
dividend of 6 per cent. on the preference thares for the year); and a 
dividend at the rate of 3 per cent. on the ordinary shares for the year, 
leaving & sum of about £3,000 to be carried forward to next account. 
The share transfer books of the company will be closed from August 
30th, 1898, to September 13th, 1898, both days inclusive. 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee have (1) appointed special settling days as under:— Wednes- 
day, September 7th, Eastern Telegraph Company, Limited — pro- 


visional certificates for a further issue of £500,000 3j per cent. 


preference stock; Volenite, Limited—35,000 shares of £1 each, 
fully-paid, Nos. 45,001 to 80,000, and ordered the under- mentioned to 
be quoted in the Official List: — Hastern Telegraph Company, 
Limited—provisional certificates for a farther issue of £500,000 34 
per cent. preference stock. 


Cape Electric Tramways Company.— Warrants for the 
interim dividend of 3 per cent. have been to 

holders. Holders of bearer warrants can obtain payment of dividend 
due to them by presenting coapon No. 2 at the offices of the com- 
pany, 120, Bish te Street Within, H. O. Ooupons must be left 
three clear days for examination. 


Electricity, Limited.—A meeting of the shareholders 


was held on Wednesday at Winchester House, E. O., but press repre- 
sentatives were not admitted. 


a 


^ed. " 


TRAFFIC RECEIPTS. 


The Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending August 26th, 1898, were £3,171 Os. d.; corresponding period. 
1897, £2,661 88. 5a.; increase, £509 178. 8d. 


The City and South London Railway Company.—The receipts for the week end- 
ing August 28th, 1898, were £866; week ending August 29th, 1807, 4888 
increase, £28; total receipts for half-year, 1898, £8,696; corresponding 
period, 1897, £8,158; increase, £548. 


The Dover Corporation Electric Tramways.—The receipts for the week 
ending August 27th, 18908, were £278 ls. ; total receipts to August Sith, 
1898, £5,072 8s. 10d. 


The Dublin Southern District (Electric) Tramways Company. oe receipts for 
the week ending August 26th, 1898, were £1,806 1 Od. corresponding 
week last year, £996 4s. od.; inorease, £820 14s. Id.; passengers carried, 
182,578; corresponding week last year, 153,576; aggregate to date, £0,245 
138. 4d.; aggregate to date last year, £7,056 2s. 6d.; increase to date, 
£2,189 10s. 10d.; mileage open, 8 miles, against 8 miles last year. Cars, 
1¢98, 800 ; 1897, 356; miles, 1808, 28,246; 1897, 26,520. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
August 28th, 1898, amounted to £1,661; corresponding week last year, 
£1,585 ; increase, £126, 


The Western and Brazilian Telegraph Company, Limited.—The receipts for 
the week ending August 26th, 1898, after deducting 17 per cent. of the 
gross receipts payable to the London Platino-Brasilian Telegraph Oom- 
pany, Limited, were £2,962. he 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


| | | Business done 


| | 
Present | or Dividends for | Closing Closing | g 
NAME, ion, week ended 
Issue, | Ex the last three years. | ee sak. Re alt. August Bist, 
| bi ssp E 1895. | 1:96. | 1897 Highest. Lowest. 
137, 400 African Direct Telegraph, 4 95 Debs. 100 4 | «+ | T —104 100—104 | .. | .. 
25,000 | Amazon Telegraph, shares - 10 | 6— 7 6— 7 
125,000 Do. do, 6% Debs. Red. oes 100 | e| ou. | 92 — 95 | 92 — 95 ha 
923,960! Anglo-American Telegraph |...  ..  ..  .. Stock£2 9s £2 13s| 3 64 — 67 64 — 67 64} | 64 
3,088,0201 Do. do. 6 95 Pref. eu se. Stock 4 in 68 6 115 —116 1154—1164 116 | 1154 
3,0380201 Do. do. . svi m .. (Stock 15]— 153 154— 16 | 16 154 
130,000 | Brazilian Submarine Telegraph e| dy Wwe * 7 % 15à— 16} | 15j— 16} 163 16 
75,0001 Do. do. Debs. And series, 1906 s. | 100 5 111 —115 111 —115 | 112 - 
44,000 | Chili Telephone, Nos. 1 to 44 000 oss A^ | eas 5 4 47 4 21— 81 21— 81 T 
10,000, Commercial Cable o ... 3100 7 8 8 180 —190 180 —190 | So 105 
918,2971 Do. do. Sterling 500 year 4 96 Deb. Stock Red. Stock  ... —— .. 105 —107 105 —107 106 | 1051 
224,850 Consolidated Telephone Construction and Manion € 14% | 2 7 X NW & "o "i 
16,000 Cuba Telegraph. ids is 8 8 7 8) 8— 9 8i 8 
000 | Do. 10 y 4 Pref. Foi $a TA iss T 10 10 10 10 15 — 16 15 — 16 28 
12,931 Direct m Tp. T sii ie 5 | 4 4 4 | 4— 6 4— 6 
6,000 do. Cum. Pref. sas 5 10 10 10% | 10 — 11 10 — ll 
30, Do. do. 1 Debs., Nos. 1 to 6,000 — DO | 4 4476 102 —105% 102 —105% ... sie 
60,7101 Direct United States Cable .. 20 | 22% | 28%] ... | 133— 11} | 111— 12 | 112 | 1H 
120,000 | Direct West India Cable, 44 95 Reg. Deb. ET aD d sd 252 .. 100 —103 100—103 apa er 
400,000 | Eastern Telegraph, Nos. 1 to 400,000 b" "A ..| 10 | 6495 | 68% | 7 % | 174— 18 | 172— 18} | 1718| 173 
1,205,000 Do. 34 Pref. Stock . eae .. 103 —106 103 —106 1057 | 103 
89,900 | Do. Debs. ayable August, "1899... 100 5 5 5 100 —103 100 —103 3 ies 
120000 Do. Mort. "Deb. Stock Red. ... .. Stock 4 4 4 124 —128 124 —128 128 1254. 
EMEN x Ch Australasia, Es China Telegraph 10 7 7 7 173— 172 | 174— 18 174 | 173 
o us. Gov. Sub.) Deb., 1900, red. ann. 
25,200 drgs., reg. 1—1 649, 3,976—4,326 109 5 76 | 5 76 5 % | 99 —108 99 —103 
100,500 Do. do. Bearer, 1,050—3, 975, 4,327—6,400 | 100 | 6 & 5 7 5 100 —103 100 —103 
820, j Do. 1% S. fyese a " „ Stock 4 4 4 123 —127 123 —127 
astern and Sou can Telegra] h, 5 % Mort. De iis | 
MEN 1900 red. ann. drgs., fe os. 1 to 2,343 d 100 | 5 % | 5 76 „ E a dits 
46,5001 Do. do. do. to bearer, 2,844 to 5,500 | 100 5 6 . |100 —103 100 —103 
300, 0007 Do. 4% Mort. Debs., Nos. 1 to 3,000, red. 1909 | 100 | 4 4 . 102 —105 102 —105 eit T 
200, Do. 4% Reg. Mt. Debs. e Sub. )1- 1—8,000 25 4 4 .. 104 —107 104 —10796 | ... iei 
180,227 Globe Telegraph and Trust 10 | 44% | 4476 | 44% | 113— 121 12 — 123 128 | 12 
180,042 Do. do. 6% Pref. ke “se — wel] ALE 6 6 164— 17 | 16j— 17} 17 * 16 
150,000 Great Northern Telegraph, of Copenhagen... „ 10 10 29 — 30 29 — 30 2945| 294 
160,0001 Do. do. do. do. 5% Debs. ... 100 5 5 5 108 —106 103 —106 106 T 
97,000 | Halifax & Bermuda Cable, 4495 Ist. Mt. Dbs., w'n. 1-1, 200, rd. un ‘is ae 100 —104 100 —104 - 
17,000 | Indo-European Telegra " 10 % 10 % 10 51 — 64 51 — 54 
100, 000 London Platino-Brazilian Telegraph, 6 % Debs. ..  .« 100 6 6 6 110 —118 110 —113 à 
28,000 | Montevideo Telephone, 6 95 Pref., Nos. 1 to 28,000 ies 5 | 4 4 + — | 22— 22 Kia 
484597 | National Telephone, - to 484,597  ...  .. i 5 54% | 54% | 6 51— 58 51— 53 59 5 
15,000 Do. Cum. let Pref. ... ove as | 140168 6 6 14 — 16 14 — 16 148 mig 
15,000 Do. 6 Cum. 2nd Pref. ... 10 | 6 6 6 15 — 17 15 — 17 asi 
250,000 ne. 5 95 Non-cum. 3rd Pref., 1 to 250,000 5 | 5 5 5 51— 65 5g— 58 515 ET 
1,329,471 34 % Deb. Stock Red. Stock 34% | 34% | 34% 100 —105 | 100—105 "d à 
171,504 | Oriental 8 = Elec., Nos. 1 to 171,504, fully paid 1/65 5 5 f— à f— 3 | .. ia 
100, 000 Pacific and European Tel., 4 * Guar. Debs., 1 to 1,000... | 100 | 4 4 4 105 —108 105 —108 | ... " 
11,889 | Reuters i2 8 5 5 5 8— 9 8— 9 82 e 
8,881 | Subrnarine Cables Trust T isi bes - „% ert. ... * .. 136 —141 136 —141 a T 
58,000 | United River Plate Telephone "i Ms T is 5 4 6 6 95 — — 43 (à 
146,7331 Do. do. 5% Debs. ... ii . Stock 5 sie .. 103 —106 103 —106 s 
15,609 | West African Telegraph, 7,501 to 23,109 id ..| 10/4 nil nil 8 44 T 
213,4001 Do. do. 5 * Debs. 100 5 5 5 95 100 —103 100 —103 | T 
30,008 | West dint of America, Nos. 1—30, 000 and 53, 001—858, 008 B de ose id i 1— 4 T 
150,000 Do. 4% Debs., 1—1 ,500 gua. by Braz. Sub. Tel. | 100 is 1104 —107 104 —107 is 
64,269 | Western and d Bran Telegraph ee T és CIN SE te XL. 8i 124— 123 124— r a 
83,129 Do. do. do. 5 95 Pref. Ord. ... Se 74 5 5 5 8 — 8 — 8g 81 
38,129 Do. do. do. Def. Ord. 71 1 ni + 4 — 4 4 — 44 43 
889,521 Do. do. do. E * Deb. Stock Red. Stock  ... re .. |107 —110 107 —110 is 
88,321 West India and Panama Telegraph .. «e, | 10 1 H i— 13 i— 14 | 1 
84,563 Do. do. do. 6 % Cum. Ist Pref. .. | 10 6 6 6 81— 9 9 — 9j 
pred Do. do. do. 6 95 Cum. 2nd Pref. ... | 10 6 6 6 6— 8 6— 8 
Do. do. do. 5 % Debs., Nos. 1 to 1,800 | 100 | 5 5 5 105 —108 105 —108 
1169,0008 Western Union of U.S. Telegraph, 7 % Ist Mort. Bonds 81000 7 7 7 105 —110 105 —110 
160,1001 Do. do. do. 6 & Ster. Bonds .. 100 6 $516 95,6 % 100 —105 100 —105 


ELECTRICITY — ere IES. 


| | 
20000 Charing Cross and Strand Electricity Supply 55 * 6705775 | 12 — 18 12 — 13 
30,000 Do. do. do. do. 44%Cum.Pref.| 5| .. | . „ Wes. di | 6 — 6| 
26,000 *Chelsea Electricity Supply, Ord., Nos. 1 to w 277... “| 5 5 7 5 7 6 7 118 —179 — 
60,000 Do. do. do. 44 95 Deb. Stock Red.... Stock 44195 | 44% | 44% 113 —115 113 —115 
50,000 City of London Electric Lighting, oe 40,001—90,000 ... 10 5 | 7 10 % | 25 — 26 | 244— 254 
10,000. Do. Prov. Certs. Nos. 90,001 to 100,000 £5 — ... | 10 .. 25 — 26 | 24 — 25 
40,000 Do. 6 95 Cum. Pref., 1 to 40,000 ia 10 6 7 6 $ 6 $ 164— 174 1 173 
400,000 Do. 5 95 Deb. Stock, ' Scrip. (iss. "i £115 e116) all. ‘all paid it | BS 5 5 125 —180 125 — 130 
30,000 County of Lond. & Brush Prov. Elec. Ltg 10 nil | wi | nil 13 — 14 | 18 — 14 
10,000 | Do. do. do. Nos. 30, 601 € to 40,000 £6 d. 10] io - “as 841— |. 81— 
20,000 Do. do. do. 6 A Pref., 40,001—60,000 | 10/695 695 6 95 | 14 — 15 14 — 15 
17, 40 Edmundsons Elec. Corp., Ord. Shares 1—17, 400 . Se . 5 — 53 5 — 53 
10, 000 | House-to-House Electric Light Supply, Ord., 101 to 10, 100 5 iu. S. 94 9 — 10 
10,000. Do. do. 7 96 Cum. Pref.. 5 7 7 7 94— 1 91— 1 
62,400 *Metropolitan Electric Supply, 101 to 62,500 10 | 4 5 6 16 — 17 164— 17 
220,0007 Do. 44 % First Mortgage Debenture Stock |... 44 44 44% 116 —120 116 —120 
6,452 Notting Hill Electric Lighting T 10 2 + 6 15 — 16 | 15 — 16 
81,980 St. James’s and Pall Mall Electric Light, Ord. .. 5 74 104% 144 164— 174 17 — 18 
20,000 | Do. do. : Pref., 20,081 to 40,080 5 7 * e 9 — 10 9 — 10 
50,000 | Do. da... ^ Deb. Stock Red. Stock 105 —108 105 —108 
43,341 | South London Electricity B, Ord., £2 paid . ns 5 8 — 31 3— 81 
79,900 Westminster Electric Supply, Ord., 101 to 80,000 iia 5 7 [4 9 % | » [4 1641— 164 16 — 17 
] | | 
* MM to Founder's Shares, 1 TU TE on Liverpool Stock Exchange. 
| Unless otherwise stated all shares are fully paid. | Dividends paid in deferred share warrants, 1 rods Dene MM IA, 
Dividends marked § are for a year consisting of the latter part of one year and the first part of the next, 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Btock | Business done 
Preseni or Dividends for Closing Closing during week 
NAME. tati tati x 
Issue. Share. the last three years. A oM cath. N Sint. ES ue 
1895. | 1896. | 1897. Highest. Lowest 
80,000 | British Electric 1 jns sae iss . | 1064— 17 164— 17 " 

: " issued at £2 10s. prem. all pd. ) : E 
80,000 rush Elecl. Enging., Ord., 1 to 90,000 24 nil nil 14— 2 li— 24 2 1H 
-90,000 Do. do. Non-cum. 6 Pref., 1 to 90, 000 3 3 nil 4 5 23— 23 24— 28 2À .. 

125,0001 Do. do. 44 44 Perp. Deb. Stock e. Stock! ... e | o. 110 —114 107 —111 xd 55 
50, 000 Do. do. 2nd Deb. Stock Red.  ... Stock] ... - .. 102 —105 102—105 104} | 108i 
19,894 | Central London Railway, on. Shares ses fus ves qi 10] Ges zs or 92— 10} 93— 10} 103 | .. 

129,179 Do. do. do. £6 paid ds sus AOL cox A uu 54— bi— m" 
59,254 Do. do. Pref. half-sharos £1 paid "NINE Es M 11— 1j 11— 14 
67,680 Do. do. Def. do. £5 paid e bigs we | 4X4 4 4— 4 — is 

630,0000| City and South London Railway Stock 144 Y 14%) 135 70 — 72 70 — 72 711 71 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £3 pd. 10 Ds - 22— 3} 21— 8} 8 si 
82,098 | Crompton & Co., Nos. 1 to 32,098  ... 8, .. € ia: 12— 2} 1}— 2} 

82.850 Do. 5% lst Mort. Reg. Debs. E | to 748 of | | 89 — 94 89 — 94 

, £100, &nd 901 to 1,070 of £50 Red. digi e s n: y = 
99,261 dison & Swan Utd. El. Lgt., AN shares, £3 pd.1to 99,261 5 5 54 6 %| 2} — 23 21— 21 2 278 
17,189 Do. do. do. ** A" Shares, 01—017,139 5| 5 53 6% 4 — 5 4 — 

194,023 Do. do. do. 4% Deb. Stock Red. ... | 100 | ... sat . {101 —103 101 —108 1014 

110,000 | Electric Construction, 1 to 110,000 ... € 2| 5 6 6 21— 24 21— 21 2 
16,348 Do. do. 7 96 Cum. Pref.,1 to 16, 343 8 2 7 7 7 3 — 8 21— 81 2 

111,100 Do. do. 4% Perp. lst Mort. Deb. Stock . Stock| .. sa .. |105 —107 105 —107 106} | 105 
91,196 | Elmore’s Patent Copper Depositing, 1 to 70,000 ... 20 qu T x à— 8 8— f T 
67,275 | Elmore's Wire Manufacturing, 1 to 69,885, issued at 1 pm. 24 5s - : i1— 1 t ài ids 

9,6007] Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ..| 10 104 7 7 10 — 12 10 — 12 llj | .. 
12,500 | Henley's (W. tJ Telegraph Works, Ord. iu f ..| 10, 8 10 12 21 — 22 204— 214xd ius 
8, Do. o. do. 7% Pref. 10 7 & 7 7 1 194 18 — 19 xd si 
50,000 Do. do. do. 4 Mort. Deb. Stock... Stock 44% 4j 44% 112 —117 110 —115 xd bom 
50,000 India- Rubber, Gutta-Percha and Telegraph Works 10 i 10 %| 10 10 22 — 23 22 — 23 2298 22 

800,000 Do. do. do. 4 % Ist Mort. Debs. | 100 | ... T .. 102 —106 |102 —106 "S 
37,500 tLiverpool Overhead Railway, Ord. .. 80 ..| 10) 2j | 23 34% 10 — 103 1 105 
10,000 it Do. do. Pref., £10 paid — ..| 104, 65 5 5 Y 154— 16. 151— 16 T" MU 
87,850 Telegraph Construction and Maintenance ETT 12 | 15 15 15 | 97 — 41 87 — 41 414 | 391 

150,000 Do. do. do. 6 965 pond red. 1899 100 | 5 5 5 95100 —108 100 —108 Medo 

540,0001| Waterloo and City Railway, Ord. Stock  ... XX INEO .. 126 —131 126 —131 3 

t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 
Dividends marked § are ior a year consisting of the latter part of one year and the first part of the next. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT ÓFFICIALLY QUOTED. 
Mibi Pepe Electric Supply, Ordinary £5 (fully paid) 103. London Electric Supply Corporation, £5 Ordinary, 3j—4]. 
British Aluminium, Ordinary, 104—114 ; 7 95 Pref., 12—13. | National Electric Free Wiring, 10s. paid, 8—8. 
House-to- House, 4495 Debentures of £100, 106—108. T. Parker, £10 (fully paid), 134. 
Kensington and Knightsbridge Electric Lighting, Ordinary plates Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
£5 (fully paid) 14—15; lst Preference Cumulative 6%, £5 paid, 8—84. Dividend for e 
(fully peid), 5 Debentures, 1 107—110. Dividend, 1897, 
on Ordinary Shares 10%. 
* F'rom ee! Share List. Bank maie = ane 23 per oent. (June 30th, 1898). 
MARKET QUOTATIONS, Wednesday, August 31st. 
CHEMICALS, &o. | This week. (Last week, Increase or | METALS. &c. This week. Last week, "crease or 
l——————— 8 ————M——Á— 2 («n 
a Acid, Hydrochlorio  .. .. per cwt. | =) JE | T | b Aluminium Wire, in ton lots.. per ton | 234 ^ £% T 
a „ Nitric we Me .. per owt. f° | - b Sheet, in ton lots.. ker ton £191 4191 s 
a „ alic .. cá "m per owt. 83/- 83j- : m c Brass (rolled metal ito 197) basis per Ib. | ; | as 
a „ Bulphuro .. |} per ot. 56 | 56 | X e „ Tubeibrazed) .. ofa an a 
a Ammoniac, Sal : .. per ton 87/- 87 | a e „ Wire, basis [e is Der ib | : | ae 
a Ammonia, Muriate (grey) .. per ton £19 | £19 E . Chius Clay oe .. per ton a . 
a y» » (white) .. per ton | £926 £20 | ee | d Carbon (graphltej ES . per ton | se ee 
a Bl powder 0. 5. per ton £015 486 15 c e Charcoal is .. per ton ' i E 
a Bisulphide y Oki boi 28 .. per ton £15 | £15 : f Ebonite Rod . per lb i 8/- vi 
a Borax ss ve .. per ton £14 £14 D NE Sheet... ae .. per lb. | 5/- = 
a Benzole (90 cla nie sa .. per gal. 7/- 7/- | es 9 Copper Bars ,. per ton 201 15 2 be. dec. 
& » (50/90 %) . per gal. 5/6 5/6 ste g Nue (basis price) .. per lb. 74d. 714. d. inc. 
a Co Sulphate . per ton £16 10 £16 10 “a g » Shee .. per ton £6115 £62 dec. 
a Nitrate ..  :.. per ton £28108. | ^ £23 10s. inc. g Rod ' . per ton £6115 3 £62 5e. dec. 
s » White cp e» .. per ton £8010s. £30 108. ino. a German Bilver Wire "T .. per lb. 1/6 1/6 ee 
» Peroxide per ton £27108 | £31 10s. ino. h Gutta-percha, fine — ..  .. perlb. 5/8 5/8 y: 
í Mosby ited Spirit per gal. 9/9 2/9 EM A India-rubber, Para fine .. per lb. 4/4 4,43 4d. dec. 
a ae Gh Solvent (90 s at t Iron, Charcoal Sheets per ton £18 £18 - 
.. per gal. 5/6 | 5/6 i „ Pig (Cleveland warrants) per ton 42/9 43/14 74d. inc. 
a Potash, Bichromate, in casks. . per lb. 4d. 4d. i „ Forgines, „„ per ton Eror £11 From £11 we 
a m» Caustic (75/80 %) ee per ton £24 £u 4 , Scrap, heavy per ton 45 P» 
a. p Bisulphate RÀ .. per ton £35 £35 | ze t Wire galvanised No. 8 per ton e ds = ^i os 
a Bhellac vs .. per owt. 65 ' 064;- 1s. ine. g Lead, English Ingot .. .. per ton 
a Sulphate of Magnesia ..  .. per ton £410 £410 is „ Sheet 1 eisite eit 17 6 | 
a Bulphur, Sublimed Flowers .. per ton £610 £610 x ! i Mica S per Ib. 5/6 5'6 
a on Deoovered e 0 perton, £510 £510 — ER m Manganin Wire No. 38.. per lb. 8/- 8. 
a .. per ton £5 £5 x | gMeroury ..  .. per bottle £719 . 
a Soda, Canso ic (white 70 70 .. per ton £8165 £815 | ; o Platinum .. per oz. £2 16 £9 16 oe 
as Crystals 3 2 per ton ES Es | B : Pied oo seing 6 to desoptn. pr tn | From 215 to £40 Bs "s 
a n mate, cask: es ° . . ee 
| | g Tin, block e.. e. per ton 475 | 276 10 £1 10s. dec. 
| 9 % foil per lb. 1/9 1/2 s 
| J Yarns, Cotton. Single 10lb. bundles pr lb. 64d. | - ' vs 
j „ Flax, 6 or & lea. .. per lb. T i ad. inc. 
| | | J Hemp, 3 ply 10 lbs.. per Ib. th 94 2s 
j » „ Russian, 10 lbs. per lb. 44d. 44d. Es 
| j Jute, 180 Ibs. rove — .. P ton (£l £u | së 
j Manila, 94 thread . rton: £8381 £29 £2 ino. 
| | | k Zinc, Sht. (Vielle Montagne brd.) Dot ton | £% rz | £1 inc. 
t i $ 
a Quotations supplied by Messrs. G. Boor & Co. t Quotations supplied by Messrs. Bolling & Lowe. 
b » n » The British Aluminium Co., Ltd. i á i si » Henry C. Yeo & Co. 
c » » » Messrs. Thos. Bolton & Sons. k 1 » » „ Morris Ashby, Limited. 
d „ » » » l a e m Sanders, Wake & Co. 
€ " " ” m A - i, 10 W. T. Glover & Co., Ltd. 
f ” ^" n The India-Rubber, G.-P., and Teleg. Works Co, Ltd ^ 5 u 15 „ P. Ormiston & Sons. 
g- n " » Messrs. James & Shakspeare. 0 m 5 »" m" Jobnson Matthey & Co. 
h » b » Jackson & Till, . 
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RECENT DEVELOPMENTS IN THE APPLI- 
CATIONS OF STORAGE BATTERIES. 


Bx JOSEPH APPLETON. 


of the electrical industry in the United States there is 
probably no which has shown such & rapid growth as in the 


carefally compiled, and represent the actual weight of sto battery, 
installed. the welght is that of plate alone, and does ‘act 
containing cells, acid, &c:— 
1894 Sud c 349,000 Iba. 
1896 ... oi 185 .. 1,112,800 „ 
18998 .. "I ... 12,915,900 „ 
1897 eee [zx LEE [EJ 3,607,300 92 


= 
F 
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of 1894. 

well knowh that the demand f.r electrical energy in any 
form of power or light, is a variable one, 
, while at others, and 
great. This variation is always 
in the winter months than in the summer. Quite 
I was discussing the use of batteries for loads of this nature 
engineers of one of the Jargest electric light and power com- 
the try, and they made the statement that 50 per cent. 
generating plant and underground copper, 
undred and fifty-four hours during the year. 
8 an astonishing statement to many of 
3 to M) et it id e amao which exists 

i majority, of suth operation to-day. 
To operate such a load from water-power means that only a small 
power can be ulilised. In the West, where there 
are enormous water-powers available, this is especially the case, for 
it is impossible to dam up the water, even where feasible, on account 
of thé irrigation rights, which have a first claim on the water, and 
which require a constant flow. By using a storage battery as an 
auxiliary to the generating a much more regular load can 
be kept on same, as, no matter whether the fluctuations are rapid, as 
ina railway or power load, or occur at stated periods ia 24 hours, as 
in lighting load, the battery will store up energy when the demand 
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keeping tbe load on and water-wheel fairly constant. 
Furthermore, it is only to instal machinery for the average 
load, instead maximum, thereby sa a large amount in 


character of the load, there remains the fact that the majority of 
y 10 or 12 hours a dax. 

the Niagara Falls power. There electrical 

for so much H. P. per annum ($40, more or less, 

g to the amount ) the power beiog available for 24 

per day. Now, if a manufacturer requires it for only 10 hours 


using a storage battery in connection with 
with one-half the amount, 
es 100 H.P. for 10 hours per 
hours, or 2,400 H P. hour, 
scan use only 1,000 H.P. hours, and his average is sure to be 

has to pay for thé maximum amount, he is never 
With & storage 


EIE 
ef pees 
11773 
E 
2 
E 
2 
: 


; 
$ 
f 


S25 
gE 
n 
3 : 
aris 
ars 
H 
in 


irt 
117 
2 


j; 
S 

[t 
] 
8 
i 


ji 
H 


that this system enables a manu 
tract for about one-third the amount of power he would otherwise 
have to take; and while it is not intended to enter into details of cost 

eries in this paper, I would like to say here that such an 
plant very soon pays for itself. 

The Buffalo Street Railway Company have recently installed a very 
{interesting battery plant, on these lines. They operate practically 
limits, and have a steam plant capable of 

i H.P. and 2,000 H.P. in two-phase rotary 
converters, supplied with high tension alternating current from the 
Nisgara . Their storage battery plant has a capacity of 
pata can be added to bring ép the capacity to 2000 HP. for one 
plates can be to ca to 2, .P. for one 
hour. peruka i connection with a “booster,” which 


course, 1s to keep the rotary converters as fully loaded 
"to get the prentest advantage from the Niagara 


to 
Before installing the battery they were only able to shut down 
their steam plant from 1130 p.m. until 6 a.m. During this time the 
converters i 


800 kw. ateam, instead of 1,400 or 1,600 kw., and that 
&t absolutely constant load. 
The battery takes care of all the fluctuations and peaks. The rapid 


floctaativns can not be seen on the slide, as the curve was plotted 


* Abstract of paper read before the Engineers’ Club of Philadelphia, 
Jane 4th, 1898. 


from observations taken every 15 minutes, which will not show the 
rapid variations. It is alternately charging and discharging during 
the day-time, as the load varies, but receives its full charge at night 
from the converters. It is apparent how large a proportion of the 
load has been transferred from tho steam plant to rotary con- 
verters, by means of the battery, thereby greatly increasing the 
average power obtained from them. 

At 2 a.m., when the battery is practically fally charged, two of the 
four rotary converters are shut down; but when the additional 

lates are added to the battery, b it up to its fall capacity— 
his will probably be done before the heavy winter's load comes on 
—the rotary converters could be run at full load all through the 24 
hours, in which case the company would be actually using every bit 
of the Niagara Falls power they contract for. 

The battery plant has not been in operation long enough to ascer- 
tain the actual saving annum, in dollars and cents, that has been 
effected ; but, so far, ccal consumption has been reduced 25 per 
cent., ahd their force by five men. In the winter time, with 
heavier load, a still better showing will be made. 

The storage battery plant recently installed for the Chicago Edison 
Company is interestiug, chiefly on account of its magnitude. 

For years it has been customary to refer to Huropean grace for 
examples of battery applications, but lately this has been 
FVV to anything on the 
other ide. 

Now we can point with satisfaction to the installation in Chicago, 
which is 50 per cent. larger than any battery in the world. 

I will briefly describa it, as it illustrates forcibly the remarkable 
development of the storage battery, and shows conclusively that the 
battery of to-day is not an experiment or toy, but a piece of appa- 
ratus constructed on proper mechanical, electrical, and chemical 
and one which is as much of a factor in the g :neration and distribution 
of electrical energy as boiler, engine, and dynamo. 

The Ohicago Edison Company operates a very extensive three-wire 
Edison system, their maximum load last winter, in the down-town 
section alone, being 44,000 amperes, or 8,000 eléctrio H.P. Should 
the present growth of business continue, the winter maximum for 
1898 will bs in the neighbourhood of 55,000 Amperes, 


nected by u trunk line containing 66,000,000 cirenlar mils of copper. 
It is installed at the centre of distribution, being located in the . 
ment of the Edison Building, on Adams Street, the site of the 
ori plant. Tois is a very favourable point fpr the nh as an 
additional. investment in both generating machinéry and tru 
saved. It consists of 166 cells, arranged 83 on each side of the three- 
wire system. Each cell contains 87 plates, 151 b 
containing cell, or tank, is constructed of 2-inhc 
5-Ib. sheet lead. The dimensions of each cell a 
wide, 6 teat 8 inches long, and 4 feet high. weight of 
is 6,200 lbs. The total weight of the batteły, exclusive 
5 Ibs. The connections between 
and the stem are made of copper conductors, 6 
V Tos principal use of this bateery is o carry the peak of the 
e use s to carry 
which oocurs between 5 and 6 o’clock p.m. in winter, and to 
extent and somewhat later in summer, although it will be used 
the remainder of the day to equalise the load on the generato 
maintain a steady pressure on the system. 


ELnmOTBIC VEHICLES. 


The question of electric vehicles is, to the general public, probably 
the most interesting among recent applications of electricity, and the 
field it opens up for storage batteries is almost beyond limitation. 

The cost of accomplishing by electric vehicles the work now done 
by horses would be probably one-half, when their "gp gpa has become 
to any extent general, thus enabling the work of recharging the 
111! mre DIE INE. 

There is an immense advantage from a sanitary t of view. Think 
of the hygienic measures necessary to care for the refuse of 100,000 h 
both in the stables and on the streets. This is about the number o 


2 
3 2 
2 


gf 
H 


li 


H 


gas motors that, except for special conditions, whero extremely long 
Ari if any, doubt that the former type be the one to fill the 


Briefly stated, the advantages of the electric vehicle over oil or gas 
motors are as follows: — 

Sufety —A storage battery will not explode, nor is it inflammable, 
like gasolene or kerosene. 

Ease of Handling and Control.—An electric motor, with its 
controller, is certainly the ideal method of control, and is distinctly 
not in the same class with the levers and valves necessary to operate 


'an engine. 
Absence of Noise and Vibration.— Here, again, the electric motor is 


the ideal motor for the purpose, having a smooth rotary motion instead 
of a reciprocating action, with its noise and vibration. | 

Absence of Heat and Smell.—An oil or gas motor must, of necessity, 
be accompanied by considerable heat, and usually requires & water- 
jacketed cylinder. From the exhaust there is an objectionable odour, 
due to the unconsumed gases; but with the electric motor neither 
of these objectionable features existe. 

Cost of Operation.—There is no doubt, from independent tests made, 
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that a vehicle can be propelled electrically with less consumption of 
energy than any oil or gas motor. 

There are many other points which might be touched upon, but 
these will suffice. For city use, the question of large mileage 
APO does not handicap the electric vehicle in favour of the 

or motor, as the supply of electricity can be renewed as 
desi recharging the batteries. This part of the problem we will 
consider later. 

The electric vehicle of to-day is the result of much arduous and 
expensive experimental work, and this clab has the honour of con- 
taining among its members two gentlemen who have been foremost 
in the development of the electric vehicle in this country. 

Messrs. Morris & Salom first took up the question in 1894, at 
which time very little had been done, either in this country or abroad, 
and the numerous problems of motors, gearing, wheels, tyres, bearings, 
running gear, &c., to be investigated and solved without the light 
of previous experience. The first vehicle they designed without 

to e their object being to ascertain the best 
type for self-propulsion through all sorte of streets, considering, 
especially, the features of weight, size, mileage, and distribution of 
machinery. It weighed 4,250 lbs. without passengers. Its mileage 
capacity, on one charge, was 50 to 100 miles, according to 


The data obtained from this proved that on good pavements a vehicle 
weigbing, with passengers, 5,000 lbs., could propel itself at a s of 
10 miles an hour, with an expenditure of energy not over 34 H.P., or 
yoths H. P. per 1,000 lbs. 

These gentlemen next designed and constructed the vehicle known 
as the Electrobat, No. 2, which won the gold medal in the Times - 
Herald motor-cycle contest held at Chicago in November, 1895. 
This weighed only 1,700 lbs. with batteries, which was a great reduc- 
tion in weight. The equipment consisted of two motors, each 14 H P., 
attached to the front axle, the pinions on the armature shaft gearing 
directly into the driving gears attached to the front wheels. The 
steering is accomplished by the hind wheels. 'The battery consists 
of 44 cells, having a capacity of 50 rig air po each cell weighing 
13 lbs. The controller is conveniently located at the front seat, an 
gives three speeds ahead and one backwards, obtained by various 
groupings of the cells and motors. The maximum mileage on one 
charge was 25 miles, at 12 miles per hour; the maximum speed, 20 
miles per hour, In the Times- Herald race this vehicle met in com- 
eiie every description of motor vehicle, and the fact of its 

ing awarded fle gold medal is sufficient proof of its superiority and 
merit. li 

Messrs. Morris & Salom then proceeded to design electric vehicles 
for different classes of work, —e.9., bansom cabs, coup és, and delivery 
waggons, &. The next step forward was the formation of the Elec- 
tric Carriage and Waggon Company, to operate vehicles in actual 
service in New York city. | | 

After more than a year's successful experience with these cabe, it 
was decided to extend the scope of operation, and next month 50 
more cabs and 50 brougbams will be in operation in New York ci 
in ordinary, hacking service. Eventually, more stables will be o 
in New York city, and also in other cities. 

The new vehicle wil be of similar design to those described, but 
wil contain certain minor improvements and additions, which 
experience has found to be advantageous. For are the back- 
ward 8 


cy swi provided, by 
giving a spring a kick with the heel and releasing a little strip of 
copper from two contact blocks. This switch is also used if the 

ver wants to leave his vehicle on the street; he puts the cop 

F and renders the vehicle inoperative 
These new cabs show a marked improvement over the previous ories 
in the question of efficiency. At a speed of 12 miles hour they 
prog nemo ante pear ap ame 
capacity. When go up an 8 per cent. grade, w 
met with in city use, they can make 6 miles an hour with TEE. 
This is far better than bas ever been done before. The wheels are 
fitted with pneumatic tyres of 5 inches diameter, inflated to about 


120 Ibs. E 
A vast amount of skill and care has been expended in laying out 
g the vehicles and 


the new stables, and the arrangements for han 
batteries will be most complete. | 

The building is located on Broadway, between Fifty-second and 
Fifty-third Streets, and rans through to Seventh Avenue. Accom- 
modation is provided for 100 vehicles, with two sets of batteries for 
each. The batteries will be charged from the Edison three-wire 
system, each set of batteries containing 48 cells, which is the proper 


number for charging from the Edison system, 3 

in rheostats, dc. Hight rows of charging tables are length. 

wise down the room, u which the es will Padi csp for 
on the table contact 

ious device. Four dif- 


"busses. This is done by a four-point switch on the switchboard, 
which connects the battery to any of the 'busses. Besides the switch 
there is in circuit with each battery a current indicator, which auto- 
matically lights up a coloured incandescent lamp when the charging 
current has fallen below the limit. 


(To be continued.) 


THE DESIGNING AND CONSTRUCTION OF 
REFUSE DESTRUOTORS.° 


By FRANK LESLIE WATSON, A.M.LO.E. 


In the design and construction of a successful and economical refuse 
destructor plant, the following are the principal points which most 
be borne in mind :— MEER 
a. It must never be forgotten that the primary ob of a refuse 
destructor is, as its name implies, to deatroy refuse, and to destroy that 
refuse as completely as possible, and without the production of any 
description of nuisance. By the term to destroy refuse in this con- 
nection is implied a practically absolute chemical separation of the 
combustible portions of the refuse (such as the carbon, phosphates, 
and nitrates, which are found in cinders and in animal and 
matter) from tbe non-combustible portions (which are chiefly 
mineral), and includes the complete oxidation of the former clas, 
and the fusion and agglomeration, so far as is possible, into hard 
clinker of the latter parts. It must be regretfully admitted that in 
a very large number of destructors these important objects are only 
attained to a very limited extent. 
In order to insure a perfect result: — 
1. A high temperature must ba attained; 1,300° F. is admissible, 
bat 1,600° to 1 800° F. is better. It is not sufficient to impart the 
desired temperature to the furnace gases after they leave the 
furnaces. Such dsvices as Mr. Jones’s patent fame cremator 
(intended for this purpose) have done good service in their day in 
preventing the abominable emanations from the chimneys of old. 
fashioned low temperature destructors, but at the best such a device 
as a fume cremator is only useful in securing perfect oxidation of the 
gases and vapours distilled from the refuse, while giving-no assist- 
ance whatever towards completing the other and equally necessary 
part of the process, namely, the reduction to innocuous clinker of 
the solid refuse itself. For this purpose itis essential that a high 
temperature must be kept up in the furnace itself as well as in the 
ue. ; 
2. Having provided means for securing a high temperature in the 
furnaces and the flues, such arrangements must be made as will 
secure that the whole of the refuee and the whole of the products of 
combustion or distillation must be subjected to this high tempers- 
ture, in presence of sufficient air, and for a sufficient length of time 
to insure complete oxidation of all combustible substances. . 
3. It is also unnecessary that the products of combustion pasing 
up the chimney must be as free as possible from solid matters, su 
as dust, which, although they may be eo perfectly burnt as to be free 
from any taint of 5 yet their mechanical effect upon the 
leaves of trees and plante, upon the lungs of ons and animals, 
and upon clothing and furniture, are such as to me an intolerable 
nuisance, and & nuisance which has been proved in more than one 
instance to be actionable at law. l PCR 
b. The destructor must be so as to involve the least pos- 
sible VI aen in its working. To end the handling of the refuse 
should | 
mind that the adoption of cumbrous and complicated mechanical 
arrangements has hitherto been found to give no relief in the 


while at the same time such machinery is frequently very oostly both 
in construction and in 1 and working sharp. It must always 
bo borne in mind that mach e presence of large 
quantities of dusty and dirty material deteriorates very rapidly, and 


any y, which is required abont a destructor, 
ery, must be so arranged as to be as nearly as pot- 
sible boxed in and protected from dust. The author would 


tion of the total current 
works in driving fans, | 
that this ex 


arany & faculty possessed by m ery. 
ty in clinker from unburnt matter, and in order to 
insure as nearly as possible a continuons in the furnaces, they 
should be fed at one end of the grate and clinkered at the other, 
and the arrangements at the clinkering end should again be such as 
to involve the least possible labour in removing the clinker, and to 
avoid altogether the necessity for breaking it up in order to get it 


* quantities of heat are available from the combustion of refuse, 
and therefore it has become neoessary thai 

utilised, and at present almost the only practical method of utilising 
the heat is in the evaporation of water. When it has been shown 


* Paper read before the Dablin Congress of the Royal Institute of 
Public Health, August, 1898. i 
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ordinarily adopted, 


in use 

ton of good coal burnt TOUT conditions, and that it will 
pressures 
ty of providing sufficient boiler 


of the gases, which is 

the furnaces aud severed length of 

pow mE. xi Mui Dé borne 5 mand tet eren in Poller Ailig 
with coal any contact of the gases with comparatively cool cross 


5 


f 
yF 
E 
3 
R 
i 
4 
3 
K 
E 
B 


after they have ¢ 


1411 
EL 
in 
Hu 
ij 
Æ 8. 
i 
1 
hin 
tu 
tr 


i 
i 


to the requirements of a destructor station, altho 
have been obtained with other types, particularly 

à -tuba boilers 
an 


3 
i 
! 


The comparative safety of water 
their general handiness and convenience, 
eared them particular] apie poses for working where the labour 
a 


i 


it will probably have to be worked by 


d. The solid matters resulting from the combustion of the refuse, 
eg. clinkers from off the grates, and fine. ashes from underneath 


them, must be made use of for two reasons. First, if they are not 
ase of, they must be carted awsy and ti to waste at a 


| rature 
which will be completely fused, and will contain no combustible or 
erefore, be of a hard and y pel diari 
on inker from low temperature destructors, 
which is soft, friable, aot ey oe and frequently even 


| 


goin 
of a bard aod usefal character, we shall require machines for break- 
it up, grinding it, and mixing it with lime, &o., to form mortar, 
machines must be powerful, massive, and durable. 
me briefly sketched the requirements of a destructor plant, 
the will proceed to give some details of the manner in which 
these objects have been attained in one or two plants in the design 
construction of which he has been concerned. 
This purpose will perhaps be best served by a brief description of 
tbe plants in question. 
b The Powderhall Destructor, Hdinburgh.—This is a 10-cell plant. 
been constructed 


the 
The costs, owing to the very large number of ex witnesses call d 
oa both sides, were extremely heavy. The a ted Mr, 
Benjamin Hall Blyth, the eminent civil engineer of burgh and 


Court was to the effect that if the type of destruétor in 
at Leeds were adopted the nuisance would be 
abated. Thereupon the author's firm mado an offer to the ra- 


be removed. A formal contract was entered into, Mr. a 
and the contractors bound themselves to fulfil 
his entire satisfaction. It so happened that the 


of the 

these of the Horsfall standard and therefore the furnaces were 
only y own to the level of the grate bars, the foundations and 
being preted corte After the heavy expenses to which 
the on had y been put, there was a natural desire to 
as far pa ar in the alterations, and therefore some of 
u the clinkering doors, was made to do duty 
overagain. These clinkering doors are of a somewhat awkward rn. 

on , and are provided with 
into recesses in the furnace fronts. The hinges give 
a of trouble from sticking, and although the doors have the 
opening right across the grate for the 
ve the great vantage that the amount 
of opening is fixed ; that is to say, they must be either wide open or 
and when they are wide open the hot baffle pla'e at the back of 
door reflects great heat on to the arms, hands, and faces of the 
kmen. With thé exception of these and some other minor details, 
as reconstructed are of the Hor:fall standard pattern. 
ue built in à double row, back to back, five cells on each side. 
pair of celis communicates at the back with a feed hole 2 feet 
| to the pair of cells. The feed hole has a flat table 
„and the refuse is pushed over tbe edge of this table by 
a three-pronged fork. It falls down on to the sloping 
of the furnace. The sides of the furnace flare out 
ys from the feeding end down to the grate, so that when the 
is once pushed over the edge of the table at the bottom of the 
i$ cannot possibly stick. It this manner somewhere about a 
of refuse is fed in at one operation on to the drying hearth, 
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eight tons of refuse will raise as much steam as 


old farnace were of tically the same dimensions as 


The operation of feeding takes ‘afew minutes after the operation 
of clinkering, the red fire on VVV 
brighten up under the action of the blast before the fresh refuse is 


| tion of the labour, therefore is 5 feet wide 
TV The grate bars in the 
dinburgh destructor are of wrought-iron, riveted together in slabs 
of four. Each bar is of a tapered section, half an inch thick at the 
top, and ths at the bottom edge. The distant pieces or 
ween the bars are cut from the bars themselves and in- 

the air space between the bars is. tha of 

an inch wide. They are made in 6 feet lengths. There is thus no 


purpose with a blast flae common to each row of cells. The boxes are 
closed above the grate.. They communicate with the ashpit by open- 
ings controlled b7, valves. The valves are operated by handles 
placed below the clinkering door. These side boxes serve a double 
pepo ne the air is heated, and second, the brickwork of the 

is from the erosive ‘action of the clinker, which, 
in ordinary brick-lined furnaces, adheres to the brickwork, and 


pla | 
avoided by the side box arrangement alluded to. The blast flues are 
placed one on each side of the main flue, so that any heat which is 
given up by conduction from the sides of the main flue is communi- 
cated to the air, and finds ite way back to the furnaces to assist in 
promoting rapid combustion. N blast flue communicates at its 
outer end with a vertical flue, in which is placed the forced draught 
apparatus. This consists of a large steam jet blower of an improved 
and patented design, a row of adjustable flat steam jets being placed 
so as to introduce a powerful current of air in a cast-iron monpa 
also of a flat shape. The use of these steam jets saves a good eal 
of expense and trouble in keeping an engine and fan in running 
order, and they require no skill and attention, besides which the 
steam is of considerable assistance in raising the tem re in the 
cells. The flues are arranged according to Horefall's well-known 
paons The whole of the produots of combustion out of the 
ces at the front end through openings in the arch imme- 
diately above the clink door. It will thus be observed that 
the gases i away at thec or hot end of the furnaces, in 
contradistinction to the Fryer destructor, in which the gases pass 
away at the feeding or cold end of the furnaces. The front fiue 
arrangement insures that any vapours given off by the green refuse in 
drying shall be mixed with the hot flames from the blazing refuse, 
and the furnace crown and cross flues are thus raised to a red or 
white heat, the bricks retaining their high temperature even after the 
fires are freshly charged, and thus ensuring that at all times and 
in all states of the fires the gases are consumed. The croes 
flaes run back over the top of the cell, the two flues from each pair 
of cells meeting at a point over the centre of the main flue and oom- 
municating therewith by a vertical On looking into the 
main flue of one of these destructors, bright blue flames can always 
be seen descending through these passages. In order to be visible at 
that point the flame must be at least 25 feet long, and persons who 
are familiar with furnace work will realise that the production of a 
bright flame 25 feet long from ordinary house refase, mixed with 
decaying fish and other matter of the most abominable description, 
is no mean achievement. It is found that when a considerable 
number, say, six cells or more, are combined in one block, the mixing 
of the gases from the various furnaces insures a very steady and very 
high temperature in the main flue, and it is, therefore, always found 
advisable to construct the furnaces in blocks in this manner rather 


driving a mortar-mi)] and an electric light plant, which des 
light for the destructor house and a range of stables and super- 


partm 
The effect of the alterations carried out by the author’s firm was, 


that all causes of complaint were entirely removed to the satisfac- 
. tion of the r-feree. 


The tipping arrangements are as originally designed. There is a 
tipping floor on each side of the row of cells, and the refuse is ti 

from the carts on to the furnace top in close proximity to tbe feed 
boles. To prevent stewing of the refuse on top of the celis, the 
oharging floor is honeycombed with drain pipes, 5 
the forced 7 apparatus, whereby fresh air is continually drawn 


through the 
d (To be continued.) 
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THE EVOLUTION OF THE LINE SIGNAL.“ 


Br ARTHUR VAUGHN ABBOTT. 


400,000 persons in talking relations with each other, and 
annually transmitting about 900,000, CO messages. But 
the invention of the telephone was only balf the solution 
of the transmission problem, for the instrument iteelf 
"was useless without the necessary connecting circuit. 
Receivers and transmitters are now much the same that 
they were 20 years ago, but a vaet amount of skill and . 
‘ingenuity has been expended upon apparatus for rapidly, effectually, 
and economically placing subscribers in talking relations with each 
other, and the telephonist of to-day is essentially a “tranemission 
en * i 


carry oùt the exchange system, the first requisite is to provide 
each circuit with some form of apparatus whereby the person desir- 
ing to send a message may gain the attention of the central office 
attendant. The earliest signal.was the then crude form of hotel 


* 
à 


n " 


Fira. 1. 


annunciator. It consisted, as is shown on the left of fig. 1, of a pair 
of bulky spools wound with cotton-covered wire, over which an 
armature was pivoted, carrying a catch that normally retained in a 
vertical position a door or shatter. Electrical excitement of the 
spools released the catch and allowed the shutter to fall forward, dis- 

g a name or number 5 upon its inner surface. From the 
falling shutter, this piece of apparatus obtained the euphonious name 


of "drop," and as originally puer it . was exceedingly clum 
e eee eh 4 e 
tion of mechanical skill su to refine and com 
degree, developing the form shown upon the right-hand of fig. 1. 
When it was attempted, however, to set annunciators of this descri 
tion in sufficient proximity to each other to place before a sing 


© Abstract of a paper presented at the fifteen'h general meeting of 
tr aa In te of Blectrical Engineers, Omaha, June 29th, 


.first class. 
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rator such a number. of lines as. it was possible for ons t9 
tely serve, much difficulty was e3 due to is qe 
isis ped by magnetic leakage between the spools of adjacent 
Increased meehenical skill and electrical knowledge obviated the 
cross-talk difficulty by isencladding, as shown in fig. 2, and in this 
form, known as the “ tubulez drop, the line signal remained in staty 
quo for a number of years, and ig atil) very widely employed. It is 
necessary to manually restore the shatter every time it falle, thus 
necessitating a considerable expenditure of time and energy for this 
purpose des 3 the next step wal the so-calied aelf-restoripg drop 
shown in fig. J. B M | 
. Hore great skill has been displayed in mechanically designing and 
constructing the signal. The head of the drop is provided with s 
double shutter, one thick and heavy, of iron, retained in its pines 
by a lever catch connected to the rear armature; the other, a thin 


outer flap of aluminium that normally conceals the number painted 
upon the iron disc. Electrically, as shown in fig. 4, there are two 
spools. The right-hand winding is designed for the calling circuit, 
and when excited attracts the rear armature of the drop, lifting the 
catch, and allowing the Mer iron shutter to fall forward, thus 
raising tbe aluminium flap disclosing the number. The other 
winding comprises the circuit, of a smaller 


restoring 
‘which may be excited by a battery controlled by the operator in 


R, C, restoring circuit ; c, c, calling eirouit. 
Pio. 4. 


of whom the is placed, the thus 
sufficient to ent: the heaey iron 5 fia piace’ al Morus 
the aluminium flap and catch to return, thus restoring the drop to its 


calling position. 
Ie signals mone possess five characteristics :— 


2. Ability to attract attention. 

3. Positiveness in the tion conveyed. = 
4. Compactness. j : 

$. Automatic operation. / 


attempt to simnitaneously attain all of features has given 


rise to hosts of devices: which, for purposes of classification, may be 


roughly divided into three groups: 
1, Hlectzic d 


is the best illustration of a of the 
on of the tripping coil by the subscribers’ 


‘The exci 


Fra. 6. 


ringing current exhibits the signal, while with the seccnd circuit 
operator electrically restores the signal to its normal position. 

second division is exemplified by the devices shown in figs. 5 and 6. 
The contrivance illustrated in fig. 5 is a particularly successful one, 
as it is reliable, compact, and automatic. It consists of a spool eur- 
rounded by a pivoted sheet-iron armature. Normally, the armature 
occupies the position shown at the right-hand of the illustration, and 
is out of sight; but on exciting the spool, the magnetisation induced 
causes the armature to rise into the position shown at the left of the 
illustration, displaying the number painted upon the face of the 
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armature. From the method of operation, this signal has received 
1 nomen of tip-up.“ Unfortunately this signal is 
only ada for use where battery currents are employed, as it 
is not so effective with alternating currents, and in order for the 
signal to remain visible, the magnet must be continuously excited. 
The shown in fig. 6 is ingenious, and seems to possess 
— sekyu has plied. TN der & Bea application. The usual 
sup with a of projecting pole-pieces, which 
surround a slightly inclined tube. In this tube é dise steel ball 
is placed, and the tube so inclined, that normally the ball rolls cut of 
view. When the spool is excited, the magnetisation developed causes 
the ball to roll forward, and to project through & plate covering the 
— of the tube, which also prevents it from being race and 
Many forms of luminous signals have been suggested, but the only 
one > n at present is the miniature incandescent 
lamp, which has, on the whole, proven itself of the greatest value. 
In the latter ‘part of the summer of 1890, some of the trunk lines 
in use in Chicago were provided with disconnect signals, using 
miniature incandescent lamps. At the receiving office the trunk lines 
terminated in the ordinary cords and plugs used upon a telephone 
switchboard, in front of each of which an incandescent lamp was 
located. 3 as the line was in use, a relay in conjunction there- 
with was by battery current flowing over the line, and its 
armature drawn up. As soon as conversation was completed, the 
at the originating office withdrew the plug from the trunk 
at that office, thus opening the battery circuit, and causing 
to be de-energised ; the release of the relay armature com- 
local battery circuit, illuminating the incandescent lamp. The 
the receiving office noticing the illumination of the lamp, 
y informed that conversation was completed, and instructed 
the trunk line plug. As the local lamp circuit was carried 
the operator's re a a key, the placing of this key in the 
extinguished the lamp. A very short experience served 
the superiority of incandescent lamps over any other 
for the illuminated lamp was at once so positive and 
as to instantly attract the attention of the operator, thus 
accelerating switchboard work. As a result of this 
most of the trunk lines in the main office of the Chicago 
Telephone Company were rapidly supplied with lamp signals. 


T 


^ 


HERE 
d 


Fia. 7. 


the service to which the incandescent lamp when used as a 
is sabjected is peculiar, the employment of lamps upon tele- 
MU expert has por okey er big emo a ys problem. 

| early experiments ordi miniature ps of low voltage 
Were employed, As these lamps were bulky, and consumed a large 


question but that the candle-power of the lam 
and photometric measurements showed that when a lamp failed to 


amount of current, the first attempts at im nent were directed 
to obtaining a smaller and more Scopo lead lamp. 
changes through which the lamp has passed are illustrated in fig. 7, 
in which No. 1 is the original type of lamp employed. Nos. 11 
and 12 are those which experience has now dem to be the 
most successful. Lamp No.1 had a bulb about 1 inch in diameter, 
and was about 2 inches long. Electrically, it was designed for a 
4-volt circuit, requiring over § ampere, and giving about 20.P. Lamps 
Nos. 11 and 12 are 11 inches long with a bulb} inch in diameter. 
They are designed for a 24-volt circuit, consume about 1 ampere, 
and yield over 1 O.P. The early lamps were designed entirely to t 
a socket supplied with a screw thread. ` >  - AE dp DE Dos 
The various changes in form through which the lamp bulb has 
passed are illustrated in fig. 7, showing the gradual steps whereby thè 
size of the 1 has e un dune the 7 oð. TE RE : 
the present lamp occu no greater volume than that req yà- 
spring-jack, an maybe inserted into sockets ‘of pairs of 
springs arranged on a rubber strip. Such sockets so closely resemble - 
standard spring-jacks that they are called “lamp-jacks,” for they - 
occupy the same space, and may be secured in the 
same manner. By placing alternate strips of lamp rand jacks, 
the subscriber's line stone! and answering jack may be more eae 
associated than has previously been possible, space economised in the 
switchboard, and service accelerated. e | " 


relay actuated by current g over the to which thé signal 
was attached. In the y attempts the ordinary telegraph relay 
was employed, armed with extra heavy platinum contacts to t 


d 
maintaining this relay by an appropriate lamp directly in series with 
the subscriber's li 


ed in another office, but 
out so rapidly as to 
maintenance expense. The occasion of this 


signals placed directl 


to lamps. But while econom 
of the relay is eminently desirable, pne experience decidedly 
indicates that the relay is essential to the successful lamp signal. 

For this purpose rather an interesting type has been evolved in an 
attempt to consolidate the relay, lamp, and socket into a single 
piece of ápparatus, and at once obtain & device which should be 
absolutely dust proof and free from trunnion trouble. This relay 
was dev largely with the assistance of Mr. M. A, Edson, of the 
Chicago Telephone Company. | ; 

Probably the most gratifying feature ia the evolution of the line 
signal has been the improvement in the life of miniature lamps. 
When the luminous signal was first proposed, the question of cost of 
lamp renewals was at once raised. As each lamp was only illuminated 
for a few seconds at a time, the service seemed equivalent to constant 
flashing, and ominous prophecies were plenty as to the short life to 
be ‘It was confidently asserted that such small lamps. 
would either immediately burn out, or else so rapidly become dim as 
to be valueless as signals. Some tests were immediately instituted 
in the hope of eliciting information on these points. There was no 
gradually declined, 


emit at least 05 candle-power, it becomes of no value as a signal. 

' Even the present probably only partially developed state of the 
luminous signal, rome 20,000 subscribers are now served upon boards 
thus equipped, and switchboards for as many more are in process of con- 
struction. Already the adoption of this form of signal has materially 
modified the arrangement and design of switchboard apparatus, and 
has been so efficient a factor in the improvement of telephonic service 
that it is difficult to prophesy the end of its effect. * 


THE REPORT OF THE MANCHESTER STEAM 
USERS’ ASSOCIATION. 


THERE is a prevalent idea that while the animal and vegetable oils 
are dat gerous to put into a steam boiler owing to the formation of a 
tough spongy deposit on the furnace crowns, which ond cause in 
conjunction with certain scale forming salts, oils are 
not dangerous. The recent report of the Manchester Steam Users’ 
Association refers to the uction of condensing engines having 
caused trouble from grease in boilers, just as though condensing 
engines were things of a year or two only. However, the report con- 
demns mineral oils also as the cause of several collapses, and states 
that a film of oil ;4;th inch in thickness will retard heat passage 
as much as scale th inch or steel plate 10 inches. * 
. Mineral oils cannot, as can vegetable oils, be removed by means of 
nano — and it is better to keep them outside a boiler by using a 
Tae question is where is there a thoroughly reliable filter to deal 
with oils ? | À 


tchboard in the 
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It is further recommended to reduce the use of lubricating ofl in 
linders. extending over 


3 society. This is not asit should be; nor is it very encouraging 
the staff of the association to realise that the door for advance- 
‘ment is closed tothem. Yet we believe that such ig very much the 
feeling which possesses the staff of the association. It is perhaps 
unfortunate that to some extent the actual inspection of steam 
| is looked upon as a means of gaining valuable experience, and 
for this reason, it is remunerated ata far less rate that so arduous 
and responsible a duty ought to be. 


CENTRAL STATION STEAM ENGINEERING. 


Ix a paper by Mr. Neville Applebee, the Cardiff borough 
electrical engineer, read before the Institute of Marine 
Engineers, we find a fair résumé af what electrieal engineers 
‘have come to look upon as the correct thing in steam 
engineering. uu Z2 
We cannot altogether agree with the statements made. 
Thus there is no reason of either economy or safety why the 


generating units need be 10 or 15 in number, and anything 


from 100 to 2,000 H.P. each. The unit division is rather a 
matter of the minimum load, and it is not good practice to 
bring down all units to the minimum size simply for uni- 
formity. Oorrect practice would favour as large units as 


possible, with such necessary small units as may be required 


to take the commencement and finish of load. . 
It is advanced for the high s io engine that, being a 


B 
self-lubricating engine, it is superior to other engines; as to 


which it may be said that there is no reason why all engines 
shonld not bo self-lubricating. High speed engines are pro- 
-vocative of vibration, and this can never be srr 
‘annulled, and will eventually bring the steam turbine into 
use for high speeds, to the exclusion of the reciprocating 
.type. The steam turbine is more quickly warmed up than 
any other engine. Our author next turns to boilers, and 
advances the hoary old legend about quick steaming and 
water - tube boilers, apparently where the boilers are suppose 
to be ready with steam pressure to be fo into 
activity. Will va fp who upholds this view inform us how 
the water-tube boiler can stesm more quickly than any other 
form of boiler of equal efficiency ? We have never seen 
this statement put into figures, but have heard a good deal 
about smaller water capacity without being able to see any 
sigaificanoe whatever in this as regards rapid steaming, 
other than when raising steam from water colder than the 
intended working pressure steam. Our author might also 
explain how he knows that water-tube boilers have a 
“definite” circulation, and how he knows that their working 
pressure is practically never reduced. Does he mean that 
there will have been so many stoppages for re- tubing that 
the boiler is often renewed ? We think Mr. Applebee does 
not realise what 25 years’ past boiler-making has shown, 
that the shell boiler to-day is safer with 160 Ihe. than it 
Wa formerly with 25 lbs., and that finality is not safe to 


prophesy, . — | 

But our obief disagreement is as regards the strong 
advocacy of the ring main. Our author goes, metapboricaliy, 
nap on the main, and raises a vision, if not to his own 
.eyes, of the vicious circle with all its stop gates and its 
multiplicity of drains and steam traps to carry off—he is 
right here—the copious condensation. Then having got 
his riag main he asks for an auxiliary ring main to supply 
steam to feed pumps and other auxiliary plant, and he would 


fee 1 this ring main from two or three places in the principal 


main and there would be more shut valves and drain 
systems and steam traps and heaven alone knows how many 
water hammers or steam hammers, “Most of the steam 


piping is idle during the. day,” we are informed. Heno 
the multiplicity of drains and traps. Curiously enough this 
long drawn out po of empty condensation does not appeal 
to men’s sense of fitness and economy sufficiently to in pm 
the enormous cooling areas of all these duplicate mains. 
The condensing and feed plant is touched upon. A long 
exhaust main necessary for separate condensing pe 1 
condemned as allowing E . We think that careful joint 
making and liberal use of the paint would prove good 
investments. We have known a pail of tar save tons of oval 
annually when the tar was simply painted over a long 
injection pipe. From an advocate of ring mains we hai 
almost hoped to see a ring exhaust main advocated for the 
purpose of halving the air leakage. To make up for this we 
are assured that the feed pipes from the pumps are usually 
in duplicate. Two pistons in each cylinder might surely be 


granted us. 


REVIEWS. 


Distribution de l'Energie par Courants Polyphasés. By J. 
RopET, Ingénieur des Arts et Manufactures. Paris: 
Gauthier- Villas. . at 
In 1898 M. Rodet published, in conjunction with M. 

Busquet, a small book entitled Les Courants Polyphasés ;” 

be now offers a more complete work on the same subject, 

brought up to date and comprising much information re 
garding the advances which have been made during the last 
e 


ve years. | 
| The book is divided into seven chapters, the first of which 


ives a short history of the subject and a summary of the 
fundamental principles of poly phase currents for the benefit 
ok those readers who have not previonsly studied the subject. 
The five following chapters treat suocessively of the pro- 
duction, transmission, and transformation of polyphase cur 
rents, of polyphase motors, and electricity meters. The last 
chapter is devoted to the description of some installations, 
In the first chapter we are sorry to see that the author 
adheres to that antiquated method of trying to show that 
the intensity of a bi-phase or tri-phase rotary field main- 
tains a constant value and revolves with a constant angular 
velocity, The only accurate way of dealing with this is, 
according to our ideas, by the method of ampere-turms, 
which leads to the result that the field while rotating with a 
constant angular velccity does not maintain a uniform 
strength, bot varies porono] by an amount depending 
upon the number of phases, this result being arrived at on 
the assumption of a negligible armature reaction. Un- 
doubtedly the field is actually more uniform than the results 
of such a calculation would lead us to believe, but this is 
easily understood if we take into account the toning down 
effect of the rotor currents. 

Ohapter IT. gives a very complete descriptive account of 
various polyphase generators giving the details of the stator 
windings in a way which recommends itself to notice, and 


wbich is all the more valuable on account of diagrams drawn 
to scale. One can turn to this chapter and obtain after a 
little digest a complete specification of a modern machine, 


In Ohapter III., which deals with the line, the different 
systems of star and mesh winding are carefully considered, 
both from a theoretical and practical point of view. The 
cases of aerial and subterranean lines are treated » 
and existing lines such as the Ni Buffalo plant sre 
desoribed. The author might, with advantage, have treated 
more fully the problem of t fall of volta in an alternating 
current line, taking into acconut self-induction and capacity. 
This is a problem of great practical value which is scarcely 
appreciated by the majority of electrical engineers. 

a Chapter IV. is given descriptive details and complete 
specifications of polyphase transformers. Unfortunately, the 
author includes in the same chapter an account of rotary 
converters. An important piece of apparatus like this not 
only deserves, but really ought to bave, as complete and 
exhaustive treatment as the transformer or induction motor. 


Much valuable work has recently been done by its aid, and 


yet ita type is so distinct from other electro-magnetic 


machinery that it cannot be understood without separate 


treatment, 
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The theoretical treatment of rotary field motors given in 
Chapter V. is rather too difficult for the ordinary reader, and 
cannot compare for simplicity, as well as for ita p ical 
conception, with the method due to Steinmetz, in which the 
starting point is the resultant magnetic flux cutting both 
stator and rotor windings. The descriptive part is good and 
the numerical details given of actual machines should prove 


useful. 
"fte last chapter contains descriptions of about 20 of the 
most important and modern alternating current installations, 
with numerical details of the machines employed. The 
information here given must be of great use to central 
station engineers, since it gives fairly complete particulars of 
about 20 successfully working plants. 

The book as a whole contains a large amount of useful 
matter, much of which has hitherto only appeared in 
technical journals. The chief faults we have to find are 
occasional rather difficult theoretical treatmenta which might 
equally well bave been simpler, and the omission of greater 
detail in some parts, e.g., the treatments of the rotary con- 
verter and electricity meters. 

e must welcome M. Rodet’s treatise as a valuable addi- 

tion to alternating current literature, and hope that it will 
d the hearty reception which it deserves. Its price 
is 8 francs, 


The Removal and Disposal of Town Refuse. By Mr. Ww. 
H. MaxwELL. The Sanitary Publishing Company, 
Limited, 5, Fetter Lane, Fleet Street, E.C. 158. net. 


This volume deals with a subjeot, which, as we have 
often pointed out, is of great and increasing importance to 
electrical engineers ; but, unfortunately, it does not treat of 
it quite from the electrical engineer's point of view. 

Neverthelesa, it isa book which it would be worth the while 
of many in our somewhat overworked profession to obtain, 
read, and keep for reference. In view of such announce- 
ments as that recently made by the Corporation of Ashton- 
under-Lyne, inviting applications from competent electrical 
engineers, having also a knowledge of refuse destructors, to 
take charge of their new central station, electrical engineers 
will certainly have to 1s in refuse-burning, in addition 
to the other branches of knowledge which they have hitherto 
the book under broadly speakin 

under review is, ly speaking, a compilation 
and the information therein 0 has bcn by x means 
strictly edited. 
The author is the assistant engineer and surveyor to the 
Urban District Council of Leyton, and apparently his ex- 
perience has been made upon the Beaman & Deas destractor 
at that place, of which so much has been heard during the 
3 years. Making due allowance for this, we are 
to admit that Mr. Maxwell hus treated of the various 
types of destructor in an impartial spirit. 

He appears to have written down faithfally all the in- 
formation he could obtain upon any destructor from any 
source, and the pereonal equation is not even as apparent as 
we could have wished. | 

The book is conveniently arranged for reference, the first 
three chapters dealing with the legal obligation of local 
anthorities under various Public Health Acts, to carry out 
Mavenging, dis of street refuse, street watering, and 
oder matters with which electrical engineers have no special 
concern; and digressions are made into questions of sewage 
in Chapter III. The next chapter discusses various methods 
of disposing of town refuse other than by burning, and also 
treats in a somewhat redundant manner with the methods of 
disposal by fire at Ealing and Leyton. Chapter V. goes 
through early Listory in the orthodox manner from Gehenna 
onwards, and it appears rather hard on Mr. B. H. Thwaite 
that his design of a boiler furnace for burning refuse should 
be referred to as if it had been introduced in the Stone Age, 
80 to speak, of the subject. 

We imagine that every design that has ever been put for- 
ward, even on paper, is mentioned, and we think the greatest 
fault of the book is that it does not deal with the subject 
to select the wheat from the chaff. 

Chapter VI. deals with destructor accessories, such as 
Mr. Jones’s fame cremator, the carboniser, &c., with general 


obærvations on refuse destructors, and there is also a brief 


y. It would be exceedingly difficult for a layman 


treatise on chimneys in Chapter VIT., whicb, in our opinion, 
is much too brief to form & suitable guide for their con- 
struction. 

We would advise those about to. undertake to build 
chimneys to study Rankine at first hand. 

Chapter IX. is taken from the catalogue of Messrs. 
Babco>k & Wilcox, and appears somewhat out of place. 

Chapter X. gives particulars of the systems in use in over 
100 towns, and is by far the most valuable part of the book. 
The information appears to have been obtained, for the most 
part, from official reports, and occupies just one-half of the 
volume. It deals not only with what these towns have done, 
but aleo with what they may b» going to do, and we think it 
would have been preferable to give information only upon 
in actually working or in course of construction. 

evertheless, Chapter X. is a mine of information, and the 
information is worth mining for. z 

It is encouraging to nct: the rapid advances b ing made 
by the newer high tsmperature types of destructor, and the 
information given about the Beaman and Deas destructors at 
Layton and Warrington, and the Horsfall furnaces at 
Bradford, Edinburgh, and Hamburg is most interesting. 
The Oldham combined plant is given very little prominence, 
it baing merely stated that surplus steam is passed to the 
electric light works. 

Electrical engineers who look under the heading Shore- 
ditch” for enlightenment on the question of steam power 
from refuse will be equally disappointed, as no information 
is vonchsafed, except that from 25 to 30 tons of coal is 
* officially stated to be burned each month. They must 
not allow themselveg to be comforted with the statement 
made in regard toa projected plant at Darwen that “It is 
confidently expected that about 2 lbs. of steam per pound of 
refuse will be utilised at this installation.” One is tempted 
to ask who it is that has this confident expectation. 

The St. Pancras combined plant is treated at considerable 
length, and Mr. Maxwell makes no comment on the observa- 
tion by a contemporary, that 437 electrical units could be 
credited as having resulted from steam generation " by this 
destructor. The time in which these units were ge 
does not seem to have been considered worthy of mention. 
Anyhow, we presume we may consider that an advance has 
been made upon the state of affairs at the commencement, 
when the electricity station had actually to supply the steam 
necessary to drive the destructor fans. | 

But we must not omit to mention the very valuable 
particulars given for various towns, as to quantity burned 
per cell, and cost ton burned for labour, first cost of 
works, &c., disclosed by these reports, as these are just the 
facta which it is most difficult for central station engineers 
to get hold of, while at the same time they are of the utmost 
importance. 

One destructor may be capable of yielding just as much 
Steam per pound of refuse as another, and yet the cost of 
working it may be double, and the first oost may be very 
much higher. In such mattera actual experience is the only 
safe guide. j 

The book is well illustrated throughout, and as a com- 
pilation it may be regarded.as a valuable contribution to the 
advancement of the subject, but we feel bound to express 
Se that a critical treatise by an expert is still much 
ne e e 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


MEW PATHNTS.—19598. 


Compiled expressly for this journal by W. P. TmHowPsom & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W. C., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


17,529. “Improvements in and relating to brushes and brush- 
holders for constant current dynamo-electric generators and motors.” 
A. PaTERSON, W. H. Davies, and H. Warre. Dated August 15th. 

17,580. “Improvements in the manufacture of filaments for 
incandescent electric lampe" O. Iumav. (C. A. von Welsbach 
Austria. Dated August 15th. l 
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17,583. "Improvements in electric batteries.“ O. W. Buca, jun., 
and D. H. Daruma. Dated August 15th. (Complete.) 

17,588. “Improvements in or relating to primary electric bat- 
feries." A. J. Bourr. (V. Busson, France) Dated August 15th. 


(Complete) 
17,591. "Improvements in arc 79 H. H. Laxa. (Compagnie 
de L' Industrie Electrique, Switzerland.) Dated August 15th. 


17,592. ‘Improvements in portable electric lamps." O. T. Buca, 
jun. and D. H. DaBLING. Dated Augast 15th. (Complete) 

17,601. “Improvements in electric arc lamps." C. OLIVER. 
Dated August 15th. 

17,626. Improvements in cord-grips for electric lamp holders.” 
A. Watson. Dated August 16th. 

17,647. “Improvements in or relating to electrical switches, plugs, 
and the like.” F. G. Barmy. Dated August 16th. 

17,659. "Improvements in and relating to electric meters.“ H. H. 

. (E. Bergmann, Germany.) Dated Avgust 16th. (Complete.) 

17,002. “A system of reflectors for double globe electric arc 
lamps." O. vow MuLMANKN. Dated August 16th. ( Complete.) 

17,705. “Improvements in the method of and means for 
electrically extracting poisons from the human body.” J. B. Camp- 
BELL. Dated August 17th. 

17,710. "Improvements in electric lamps and other bulbs, globes, 
or transparencies.” J. B. SCAMMELL. Dated August 17th. 

17,741. "Improvements in electric batteries.“ T. MacuIN and 
E. Oaze. Dated August 17th. 

17,264. “Improvements in or connected with electric meters." 
H. Ruasom and Tum Murtuar EnEcTRIC Trust, LiuirED. Dated 
August 17th. 

17,769. “Improvements in electric accumulators.” 
Dated August 17th. 

17,778. “Improvements in reversible electric tramcars.” J. 


Hapes and Tom MANXCOBESTER CABRIAGE AND TBAMWAY COMPANY. 
Dated August 18th. 


17,780. “Improvements in or relating to electric storage batteries." 
J. T. NisrLETT and M. SorTHERLAND. Dated August 18th. 

17,841. “Improvements in electricity railways or tramways.” 
J. Boorn and A. E. WoopHousE. Dated August 19th. 

17,861. “Improvements in generators for electricity.” J. W. B. 
WniGBT and E. Evans. Dated August 19th. 


M. DoBRBOT. 


17,880. rg Aids in pushes and like contacta for electrical 
circuits.” W. R. Lau BIT. Dated August 19th. 
17,883. “Improvements in arc lamps.“ F. Booker. Dated 


August 19th. 


17,896. “Tbe production of incandescent materials suitable for 
use in electric lighting." B. Pr. (The Pharmaceutisches Institut, 
L. Wilhelm Gans, Germany.) Dated August 19th. | 

17,914. ‘ Automatic electric lighting apparatus for vehicles of all 
kinds." S. Bauer. Dated August 19th. 

17,950. “Improvements in locks for doors of dwelling houses, 
shops, banks, safes, and other places of security, and in the method 
of connecting them by electrical appliances so as to cause, in the 
event of them being tampered with by burglars or other felonious 
persons, immediate communication to be made to the nearest or to 
any police station." J. A. Wirsow. Dated August 20th. 

17,973. “Improvements in induction coils, or transformers." 
C. E. B. Payers, 


Dated August 20th. 
"Improved appliances for cooling dynamos. (Siemens 
and Halske, Aktien-Gesellschaft, Germany.) Dated August 20th. 
17,979. “Improvements in d electrical generators, motors, 
or transformers.” ©. W. THompson. Dated August 20th. 


17,984. "Improvements in, and connected with, electric railways 
and tramways.” E. Warwick. Dated August 20th. (Complete.) 


ELECTRICAL PATENTS OF 1884, EXPIRING IN 
SEPTEMBER, 1898. 


Wm are informed by Messrs. W. P. Thom & Co., that about 80 
applications for electrical patents were filed in the month of Septem- 
ber, 1884. Out of these applications some were never completed, 
and of those that were only four have been allowed to run their full 
length of term, vis, 14 years, and being of considerable interest we 
give short abstracts of them below. 


11,894. “Improvements in the insulation of electric conductors, 
erben applicable to the manufacture of compound conductors for 
honic and other purposes.” A. W. L. Bxpprz. (E. D. McCracken.) 
Dated September 2nd, 1884. Relates to the insulation of wires for 
telephones, or for winding electro-magnets for electric lighting. 
Thin manilla bark or other vegetable fibrous material is used in the 
form of stripe, being applied to the wire with an adhesive solution of 
India-rubber. If paper is used it is found preferable to waterproof 
it by passing it through a bath of melted paraffin wax. The fibrous 
materialis wound in & spiral form, the spiral being in pitch about 
half the width of the strip, so that one strip forms a double layer, 
and two strips form four layers of insulation. When the wire is used 
for telephonic work an induction or secondary wire is wound spirally 
round the insulated primary wire and itself insulated. 4 claims. 


12,215. “Improvements in telegraphic transmitting instruments.” 
F. H. W. Hiaamss. Dated September 9th, 1884. Relates to trans- 
mitters sending alternating currents. Against the face of a con- 
tinuously driven ratchet-wheel presses a friction disc attached to the 
axle. Surrounding this axle is a barre] having a helical line of pins 


stopped by projections actuated by keys. The barrel carries an arm 
bearing a pin passing through a slot in the contact-wheel linked toa 
paw], which is carried by a wheel, and takes into the teeth of the 
ratchet-whecl. The arm is also conneeted with the wheel by & sprirg. 
Contact springs alternately touch the projections of a contact-wheel. 
When the pin barrel is stopped by depressing a key, the friction-disc 
and contact wheel are carried round a little farther; the spring is 
stretched, and the pawl is disengaged from the moving wheel On 
the release of the pin-barrel the contact-wheel is started by the 
friction disc. Toe spring oauses the pin-barrel to overtake the 
contact-wheel, and the pawl, taking into the moving wheel, forms a 
firm connection between the two wheels. This arrangement ensares 
a smooth action. 4 claims. 


12,703. "Improvements in electric railways.” J. Y. Jonson. 
(E. Bentley & Knight.) Dated September 23rd, 1884. Relates to 
slotted conduits for electric railways. The conduit is made up of 
four timbers supported by cross ties over a draining channel and 
held in place by vertical bolts. The conductors are supported on 
nr held out from the sides of the conduit by wooden pins. 20 
claims. 


12,953. "Improvements in printing telegraphs.” W. H. Davis. 
(G. B. Scott) Dated September 29th, 1884. The type wheel is 
rotated step by step by alternating currents sent to line, and impres- 
sions are taken from it by prolonging the current last cent. A shaft 
to which a suitable motor is frictionally geared carries a rotating arm 
and disc or cylinder, having alternate conducting and non conduct- 
ing spaces on its surface. In frictional contact with this disc are two 
spring fingers, separated by a distance equal to one of the insulating 
sections, which are slightly wider than the conducting ones. The 
fingers are connected by wires to opposite poles of two generator. 
The conducting portion of the disc is in connection with a hub, on 
which bears an arm joined up toaline. Fixed jast out of the plane 
of rotation of the arm is a p holding a series of electro-magneta 
in connection with a lccal battery, one for each letter of the key- 
board and corresponding in position to the letters of the type wheel. 
When any key on the bcard is depressed, the battery is brought into 
action, and the corresponding electro- attracts its armature, 
thus causing a brass pin to project and stop the rotation of the arm, 
and prolong the current being sent at the moment. The type wheel 
and printing mechanism are of the usual construction, but the 
escapement is of the form known as “ recoil," the pallets and teeth 
being inclined in order to assiet the spring, &c., in driving the type 
wheel. 8 claims. l 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
THompson & Oo., 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1898. 


264. An electric lighter for pipes, cigars, and cigarettes.” F. W. 
WmnriTTLE. Dated March 29th, 1898. Relates to a device for lighting 
pipes, cigars, and cigarettes. It consists of a case or holder, which 
contains & battery so arranged as to cause a piece of platinum wire 
to glow or become heated sufficiently for the purpose of lighting 
pipes, cigars, and cigarettes. 2 claims. 


3,368. "Improvements in secondary batteries.” D. D'ABBEL. 
Dated February 10tb, 1898. Relates to secondary batteries and 
consists of a metallic box, the sides of which are formed of metallic 
frames, on which leaden gratings are fixed in any convenient 
manner, the meshes of which must be at least 3 millimetres. This 
partially grated box is turned into a solid plate on being filled with 
am c paste composed of, for the positive plate 70 per cent. of 
minium, 20 per cent. water, 10 per cent. of sulphuric acid; for the 
negative plate, 70 per cent. of litharge, 20 per cent. of water, and 
10 per cent. of sulphuric acid: these quantities may, of course, be 
varied if n The accumulator plate is provided with feet 
fitting into the bottom of the ebonite box and allows the passage of 
tbe active liquid. 3 claims. 


5,186. “Improvements in or relating to secondary batteries" R. 
HaDppax. Dated May 20d, 1898. This improved is con- 
stituted by the juxtaposition of flanged diaphragms of insulating 
material supporting the electrodes arranged symmetrically on their 
surfaces. The diaphragms are made to nest together so as to form a 
number of chambers equal to the number of diaphragms lese one, the 
flanges of the diaphragms are so made as to fit together and make 
a tight joint with the help of a suitable luting, for instance, each 
diaphragm, with the exception of the two end or final diaphragm in 
which the flanges on the outer side are omitted, may have two flanges 
on the one side and one on the other side, so that the flange may lie 
between the flanges of the next diaphragm. 4 claims. 


9,154. "Improvements in electric lamps." T. S. Hm. Dated 
April 18th, 1898. Relates to electric lamps and more especially to 
portable electric lamps to be carried upon cycles or other vehicles at 
night. It consists of a ring rectangular in transverse section, of 
vulcanised fibre or other suitable material non-conducting electricity. 
To the front of this ring is fixed by screws, & metal ring carrying a 
plain transparent glass plate, and to the back of the ring is screwed 
a metal back, domed, or of other convenient shape, which serves as a 
protection to an inner parabolic reflector. e interior of the 
parabolic reflector is silvered or polished so that it reflects as much as 
possible of the light from a incandescent electric lamp which 
is carried in such a position that the incandescent filaments is situated 
as nearly as possible in focus of the parabolic reflector. 3 claims. 
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ELECTRICAL CANAL HAULAGE. 


À RECENT journey to Guildford brought to our attention the 


question of electrical hanlage on canals. At Guildford there 


has been installed an overhead wire system on the trolley 


principle, by means of which & motor vessel can traverse the 


Wey navigation by electrical power. Such a system implies, 


of course, the carriage of an electrical motor by the vessel, or 


at least the use of a towing vessel to tow ordinary barges. 
We notice, too, that at the current meeting of the British 
Association there is a paper dealing with the Thwaite system 
of canal haulage. We believe that the essential priaciple of 
the Thwaite system is the use of a rigid railway of channel 
bars or other sections carried upon posts, and serving as the 
rails along which runs a small motor truck, which simply takes 


the place of the familiar framework horse. We have seen a 


good many canals in our time, but.we never remember to 
have seen a decently fed and well conditioned horae pulling a 


canal barge. 


The condition of canal horses ie, in fact, & | standing 
reproach to the whole canal interest, and we are pleased, on 


‘other than electrical lires, to welcome the Thwaite system. 


There was a time when the canals of this country occupied 
a much larger space in public attention than they do now. 
They served as the carriers of the early century, at the time 
when the trade of the country was expanding after the long 
war period, and the roads were crowded with vans and stage 
coaches, and generally the carriage facilities of the country 
were insufficient. In fact, Brindley, who built the Bridgewater 


Canal, died in 1772, and had already inaugurated a consider- 


able system of canals, which were so soon to be employed 
by the expansion consequent on Watts s improvement of 


‘the steam engine. Perhaps in these early days good cattle 


were employed on canal haulage. 
The Duke of Bridgewater was a keen-sighted man, and 
he observed: “ The canals will last my time, but I don’t like 


the look of these damned tramways,” and in the long run 


the damned tramways pretty well ran the canals off the 
road to the extent at least, in one case, of a railway being 


laid along the dry bed of a canal. But the canals did not 


get fair play. They fell into the hands of the railway interest, 
and the railway interest at once proceeded to put in force a 
policy of strangulation. 

Moreover, there was no genuine attempt to help the canals 
to compete with the railways; no system of trunk lines was 


attempted. Between Manchester and London, we believe, 


at one time there were two short lengths of canal which 
would only pass narrow boats, and there could be no through 


traffic of large barges. The banks were allowed to fall in, 


the lock gates were allowed to rot away, and a policy of sheer 

neglect dominated the canals of Great Britain. Some of this 

was due to the neglect of the public who patronised the 
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railways, and were so short-sighted as to allow them to be 
absorbed, or ruled, by railway men. Railways were the 
fashion, trade was bounding, and a few shillings here and 
there was a mere nothing to men who, once they could get 
into a trade by having command of capital, were sure of a 
fortune. 

But a canal if free, thongh it may not be very suitable as 
a carrier of perishable goods, is eminently suited for slow 
heavy traffic, and when not controlled by railway influence 
the canals of Lancashire were used by the cotton spinners to 
bring cotton from Liverpool because their charges were less 
than rpilroad charges. Indeed, it was to the excessive rail- 
road eharges that the Manchester Ship Canal owes ita 
inception, and with sll the outcry about this canal being 80 
bad an investment, it is a fact that if it bad been better 
managed in its making it would to-day have been paying, 
and in the near future it seems even now likely to be a pay- 
‘log concern. | 

In short, the canals fell out of the public regard and were 
neglected. They never were allowed to grow beyond the 
tractive ability of a horse until within a comparatively late 
date, when tug boats were introduced on the Bridgewater 
and the Leeds and Liverpool canals, and possibly others. 
It in said that the use of screw propellers is not beneficial 
to the banks, and that the better system of haulage is by a 
beast on the banks. 

Mr. Thwaite would simply make this beast of the 

electrical kind. We have often thought that a light tramway 
slong the towing-path, with a geared-down steam motor, 
would prove better than any horse traction ; but such a motor 
involves an attendant. 
With an electrical system no attendance is necessary, nor 
need the motor be of large size or weight. Owing to the 
lateral pull of the tow rope the grip weight of the motor is 
increased by such lateral pull in the ratio of the tangent of 
the rope angle to the amount of rope tension. Moderate 
motor trucks would be sufficient. 

The great advantage of canal traction is that there are no 
grades. It is not necessary to carry a pair of 25 H. P. 

motors to pull a load over the grades when the average H.P. 
is only three or four. A 2-H.P. motor, if proved onoe 
sufficient, will always be so for a given speed, and the speeds 
on 8 canal must never be excessive. At the speed of a horse 
a barge of many tons burthen can be hauled along a canal. 
The resistance at-a low speed is only moderate, and would be 
a good deal less were barges built on better lines in place of 
being made as nearly as possible to the plan of the locks, in 
order to carry 8 maximum of goods. 

Given a canal from the Yorkshire coalfield to London, free 
to charge rates at which the canal could pay good interest, 
and the haulage of coals to London need not be half the 
present railroad charges. | 

At present there is often considerable trouble with the horse 
at the bridges of overroads. These will not allow the horse to 
pass through, and the rope is cast off, and time is 

‘lost at such bridges. With the electrical haulage car the 
carrier rails can be taken through many of these small 
bridges. However locked at, the electrical system is 
promising, and we believe Mr. Thwaite is combining it 
with his system of blast furnace gas utilisation, so that 
we may shortly see canal boats hauled by the waste fuel 
of the blast furnace. | 


The Action ot Light CONE hiris ago William A. Bone and 
on Acetylen. John Wilson noticed that acetylem 
undergoes & well marked change qm 
exposure to bright sunlight, and in view of the fact that the 
use of this gas as an illuminant is being advocated, they 
determined to investigate the change. At a meeting of the , 
Chemical Society held on June 16th, they described be 
results which they had co far obtained, and we commend : 
them to those who are endeavouring to exploit this new 
illuminant, especially since some of the lampe in whichiti — 
used are made of glass, which is, of course, transparent. Of 
course, we know perfeotly well that under the ordinary 
conditions in which an acetylene lamp would be employed, 
sunlight is not available, but we have never heard that these 
lamp reservoirs are kept in the dark until the moment they 
are required for use. The subject is of sufficient importance 
to warrant a somewhat fuller abstract than usual of the 
chemical methods employed in determining the change which 
acetylene undergoes. Tubes of about 100 co. capacity, 
drawn out at each end and terminated by capillary glass taps, 
were filled at atmospheric pressure with pure acetylene 
prepared from copper acetylide and dried by passing through 
8 concentrated solution of potassium hydroxide. Some of 
these tubes were exposed on the roof of the laboratory 
throughont June and Jaly of last year when the weather wa 
particularly fine. After two or three days’ exposure, a faint 
brown deposit was observable on the inside of the bulbs, 
This gradually increased in extent and thickness until, at the 
end of a fortnight, the tubes were entirely covered witha 
dark brown, greasy deposit. The change was evidently due 
to the action of sunlight, for if a portion of the tub» were 
screened from the light, no deposit was formed over the area 
80 protected, and, farther, after the tube had become coated 
with the opaque deposit, no farther action. was noticeable 
even after prolonged exposure. Acetylene was deoomposed 
to a less extent when exposed in tubes during August and 
September, 1897, than during the previous two months. 
The decomposition is independent of the presence of air, 
because acetylene mixed with its own volume of oxygen or 
nitrogen was exposed to sunlight for a very long period 
without any appreciable change occurring. A slight con- 
traction in volame was observed when tubes exposed daring 
last summer were opened over mercury. A measured quantity 
of the gas sent intoa Hempel pipette containing a freshly 
prepared ammoniacal solution of cuprous chloride was quickly 
reduced to about 2 per oent. of its original volume. 
The residual gas, after treatment with dilate sulphuric 
acid, appeared to contain a fairly dense hydro-carbon 
absorbed by fuming sulphuric acid, mixed possibly 
with a small quantity of hydrogen; no saturated 
hydro-carbon could be detscted, The solid deposit 
on the side of the tube was removed by treatment with 
fuming nitric acid, in which it does not dissolve to 
any appreciable extent. On removal of . the acid 
filtration, irregular, yellow plates remained. The acid 
filtrate was carefully tested for the presence of nitro- 
derivatives of benzene and naphthalene, but without 
success. The yellow plates were insolable in hot 
benzene and could be heated at 270° without melting or 
undergoing any change; they apparently oonsisted of s 
very dense hydro-carbon or hydro-carbons. Messrs. Bone 
and Wilson are working this summer on larger volumes 
of acetylene, and they hope eventually to determine 
the nature of the products obtained during its decom- 
position under the inflaence of sunlight. It is con- 
ceivable that they may discover that these products 
are capable of exercising a dangerous influence, and we 
are quite sure that even the most ardent advocates 
of acetylene will weloome fuller information on this 
gubject. 
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PATIGUE AND DETERIORATION OF 
METALS. 


FATIGUE of metals is the name given to the effect produced 
by often repeated impacts or strains; in other words, it is a 
relaration of the cohesive force. The metal is said to be 
worn out, and, as a matter of course, when in that condition, 
will break at its weakest point. This most important factor, 
leading to the destruction of the best of materials, is hastily 
passed over or entirely ignored, and the secondary effect of 
this cause, the granular appearance of the fracture, is elabo- 
rated upon and theorised over in a way that is anything but 
creditable to our knowledge of the properties of metals and 
the lawsof nature. The important factor referred to is the 
ability of a beam, an axle, or a tire to conduct vibrations 
rapidly away from the point of impact, and distribnte the 
motions thus caused, uniformly and uninterruptedly, from 
particle to particle, through the mass of the material during 
En possible period of time without fatiguing the 


Let us take a bar of metal, and place one end of it in the 
fre. We know that the heat, by virtue of the conductivity 
of the metal, will travel from the heated end to the other by 
vibrations of the particles of metal in close contact with each 
other. Asa matter of fact, we can feel or observe the heat 
s it travels along from one end to the other, and it seems 
probable that motion imparted to the metal is“ transmitted 
similarly, $e., by the vibrations of the particles. 

Impurities, flaws, irregularities of structure, or unequal 
density, will cause motion to be retarded, deflected, or 
arrested, so that the sound parts of a defective piece are 
taxed more than if the metal were homogeneous. It is natural 
then that vibrations many times repeated, must have a de- 
teriorating effect, and when that point of deterioration is 
reached where the vibrations are not carried along any more, 
the metal is said to be fatigued. ä 

Now, as to the structural condition of a fatigued metal, 
it may be assumed that a fracture is preceded by an initial 
separation of the particles, and that this is likewise preceded 
by a relaxation of the oohesive force of the particles or 
crystala, which are supposed to overlap and interlace at their 
ends, In tension or flexure these orystals stretch out, so that 
ona ragged fracture we see the light reflected from their 
sides, and thus a fibrous appearance is developed. Sudden 
fractare does not allow the to stretch, so we see their 
ends get a crystalline fracture; but this kind of a fracture is 
no indication of a crystallisation of the material, as is often 
thought or judged by inexperienced engineers This 

i nce, a8 it is termed, is entirely due to the 
fact that the kind of stress brought about by violent blows 
or shocks does not permit of the gradual bringing under stress 
of some crystals before others, thus straining them beyond 
their elastic limit, seriously injuring the continuity of the 
metal and imparting to the fracture this peculiar ap noe. 

Many erperiments have been made to ascertain the kinds 
of strain a metal will stand before breaking down. Prof. 
Spangenberg’s iments, made for the German Govern- 
ment, prove that there is a limit of strain within which iron 
is practically indestructible, and that the limit is but a little 
over 80,000 Ibs. per square inch for the best iron. He also 
made the following statements :—“ Rapture of a material 
may be used by repeated vibrations, none of which attain 
the absolute breaking limit.” The differences of the 
limiting strains are sufficient for the rupture of the 
material.” Assuming the lower limit of tension at zero, it 
follows from the law that the number of repeated strains 
necessary for rupture is inversely proportional to the greatest 
tension borne by the fibres which are subject to the greatest 
strain, 

The fact that some metals endure or last longer than 
others is in a measure due to their composition and the 
\reatment they receive while being forged, cast, or machined 
into the required form or shape, has been demonstrated by 
many experiments. A bar becomes stronger the greater the 
hammer treatment which it receives, because the crystals 
become finer grained, thus getting a better hold on one 
another, and, moreover, there are more crystals per square 
inch after the treatment. Overheating, or heating without 
hammering, tends to loogen the hold which the oryatals have 
upon each other, as well as do vibrations, either lengthwise 


or sidewise. The weight of the hammer used for forging 
has a great deal to do with the structure of a material, as 
different materials or larger pieces need differently weighted 
hammers. For example, steel requires a heavier hammer than 
iron, for iron is more plastic than steel at a working heat. The 
largest crystals, and the coarsest and weakest structures are 
found when iron or steel is allowed to cool slowly in a state 
of rest. If the finest crystals and best structures are formed 
by quick cooling and violent agitation of the hammer or 
rolls, or by careful heating to just the right temperature 
to cause the formation of fine crystals, it would be somewhat 
anomalous to assume this to be reversed in the cold etate, 
and that cold iron and steel can be shaken up into coarse 
crystals and a weak condition. It may be possible that such 
an anomaly could exist, but it seems more reasonable to sup- 
pose thet when an axle or a crank pin breaks and develops 
in the interior large and weak crystals, that those crystals 
were formed there by too much heat, too slow cooling, or too 
little work when the piece was formed. Hammering of 
round pieces between fiat dies is dangerous, as the pieces are 
liable to crack an open in the middle, of which no evidence 
is given on the exterior; it is much safer to hammer them 
in swedges, or, better still, to roll them in grooves. 

Mild steel is stronger, tougher, and more ductile than iron, 
and can be produced safely in large masses, and, when treated 
properly, can be worked into the most difficult shapes. The 
use of high steel, although hard and of great tensile strength, 
is very hazardous, because of its great change in volume for 
a slight change in temperature; but it can be made ductile 
by annealing and then worked cold. Cold working does not 
hurt the tempering qualities of steel, but it decreases the 
specific gravity, and therefore cold handling is not good 
unless it be followed by annealing. Mild steel is more 
enduring for repeated deflections, but when subjected to rapid 
vibrations, as in a hammer rod, higher steel is better when 
it is well annealed and iy smooth. A hammer rod 
once broke in an unusual place from having a fine lathe 
mark on it which checked the vibrations, and this caused a 
small crack to form: this rod, however, was not annealed. 
Steel is not fibrous, as is wrought-iron, but it is crystalline, 
and, therefore, sharp angles should be avoided. In an 
article of Prof. Langley’s, he states that he found the 
modulus of elasticity of mild, medium, and hard steels, 
tempered and untempered, to be practically the same. 

We are indebted for the above to an article by Mr. Walter 
A. Zinn in the Wisconsin Engineer, Vol. ii., No. 2, page 165. 
Mr. Zinn carefully compares the relative advantages of steel 
and iron for railway carriage axles, and considers that, from 
the point of view of the fatigue of metals, there is more to 
be said in favour of iron than of steel. He comes to the 
same conclusion, also, with regard to pinion shafts, and gives 
some interesting particulars respecting the life of the pinion 
shafts operating a large drawbridge at Chicago. 


THE WELLINGBORO’ RAILWAY ACCIDENT. 


THE terrible accident which befel the newly equipped Mid- 
land train which left St. Pancras for Manchester and other 
enl points on the route at 6°45 on the evening of the 
2nd inst, will be deplored by all alike. That a magnifi- 
cently appointed train, embellished with all the most modern 
epp ane, comprising first and third class dining carriages, 
ould be dashed to pieces, several lives lost, and many more 
injured, all by the negligence or carelessness of some indi- 
vidual in allowing a heavy luggage barrow to fall from the 
platform on to the road in front of the approaching express 
Beems incredible—that such a disastrous result, attended with 
such sacrifice of life, will surely rank as one of the most 
extraordinary, as also one of the most deplorable accidents of 
modern times, none can doubt. It displays a new source of 
danger, for railway laggage barrows are indispensable, and 
apparently a sufficient degree of strictness is not observed, 
or cannot, from causes which are not quite clear, be observed 
in allowing irresponsible people to interfere with them. We 
sympathise with the Midland—so long free from accident— 
and we sympathise with the poor sufferers by the accident. 
It seems marvellous that a powerful locomotive, some 
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45 tons in weight, travelling at a speed of some 40 to 50 
miles an hour, should have its course diverted by such an 
obstruction. We quite recognise that the barrow was not an 
ordinary luggage barrow, but one of those large four-wheeled 
trucks which are to be seen in use at all large stations for the 
removal of masses of luggage and other heavy articles. Siill, 
the impact of the engine must have been so great that it is 
wonderful the obstruction was not torn to pieces without the 
derailment of the train. There bas probably been some 
other factor in operation, the details of which have not yet 
come to light. | 

There is one feature in the misfortune which will attract 
general attention, and that is the fact, for it appears there 
can be no question that the fire which took place in the 
front portion of the train was caused by the compressed gas 
used for lighting the train. The carriage was broken to 
po and the gas connections were torn off. The impact 

id not put out the gas. The débris took fire and the 
result may be imagined. That the accident occurred where 
it did, near to a station, and at a time when aid was readil 
obtainable was fortunate, for had it been at a later hour id 
beyond the region of immediate help, the destruction would 
have been more serious. 

We have litt'e doubt that what his occurred will tend 
largely to illustrate the danger of the form of illumination 
employed in this unfortunate train, and the desirability of 
persevering in the use and application of electricity. If 
cost is the question, what can it be compared with a result 
such as that which might have supervened in this case ? 
That electricity will eventually b» the illuminant employed 
there can be no question. That improvements in accumu- 
lator cells may and will be effected rendering them more 
reliable for such a service we do not doubt, but in 
the generation of the current we all know there is 
not great room for advancement. The efficiency of the 
dynamo cannot greatly exceed that of the present day. The 

idland Company has been regarded as a pioneer in moet of 
our railway improvements. The trains which it is now 

ting upon its line are trains de luze, and the only deficiency 
13 that of the mode of lighting. It is quite true that other of 
the English companies, with the exception of the Brighton 
Company and certain stock on the South Eastern all light 
their trains as a role with gas. We confidently look forward 
to a change in this, and that our large companies whose 
trains make long and rapid journeys, will be the first to 
accept that which has occurred as an object lesson not to be 
disregarded. | | 


LIGHTING, HEATING, AND LIFT POWER 
FOR MANSIONS LET AS OFFICES OR IN 
“PLATS.” | 


WHEN a sufficient steam su Bed available, directly fulfilling 
the requirements both for mechanical power and for heating, 


it would appear, prima facie, most undesirable, from an 
economic point of view, to convert mechanical into elec- 


trical energy, to employ this for charging a storage battery 
as well as for lighting, and to reconvert the greater portion 
of the electrical into mechanical energy, by means of a 
motor, for working lifts or “elevators.” Nor does the very 
peculiar condition of a supply of steam power, in the form 
of steam, from a distant central supply station, increase the 
apparent probability of the successful working of such an 
arrangement. 

This, however, appears to have given complete satisfac- 
tion in the lofty bat narrow edifice, known as the Cush- 
man Building, which is situated at the north-east corner of 
Broadway and Maiden Lane, in New York. The building 
5 a ground area of only 25 x 50 feet; on the other 
hand it is 13 stories high, including the ground floor, with 
basement and sub-basement beneath. The sub-besement is 
cut up by truss foundation beams into four small divisions, 
each measuring 12 by 24 feet, and it is only 10 feet in 
height. Nevertheless, it contains all the various machinery 
and appliances, and serves as the engine, elevator, and storage 
battery room. A boiler is dispensed with by the adoption of 
a steam service from the New York Safety Steam Power 
Company. A 38-inch service pipe is connected to the Steam 


Company's meter, and thenoe passes to the engine, also per- 
mittiag of a supply of live steam to the heating system, 
through a reducing valve, when necessary. The engine is 
horizontal, of the type termed *' Ideal." Supplied with 
steam at 80 lbs. pressure, it generates about 25 H.P. The 
exhaust passes through a 4-inch pipe connected with the 
heating syst2m and an exhaust head on the roof. A supply 


. of hot water can be obtained from a heating tank in which 


live or exhaust steam can b» used. This engine works an 
Eddy multipolar dynamo, developing 20 kilowatts at 230 
volta, with 800 revolutions per minute. 

It is admitted that the successful working of this plant is 
dependent upon the storage battery ; and this is a most 
int ꝛresting gr. since, prima facie, as we have said, the 
working of the lifts directly by steam power would appear to 
be economically the correct engineering ice, and the 
fact that the battery cannot be di ibits the 
capabilities and utility of this kind of appara 
light. The storage battery consista of 118 oells of the 9 F 
type of the Electric Storage Battery Company, of Phil- 
adelphia. Each cell has four peroxide and five spongy-lead 
plates, measuring 104 x 104 inches. The ide plates 
are of the Manchester (Rhodin) type. These cells are all 
permanently connected in single series, and give an output of 
920 ampere-hours, at a normal discharge of 40 amperes. 

The dynamo and the storage battery, in combinati 
supply abont 500 16-C.P. incandescent lamps, distributed 
amonget the five office rooms on each upper floor, and to the 
three stores on the ground floor, and also work two Sprague 
screw and multiple sheave electric lifta, together with several 
pump and ventilating motors. — : 

According to the American Electrician, “ The operation of 
both lights and elevators from the same connected generating 
dynamo and storage battery at 230 volts gives excellent ssr- 
vice, notwithstanding the exceedingly heavy starting currents 
required for the elevators.” There are two of these, the 
fully loaded cars in each case weighing 2,200 iba, and tra- 
velling. at the rate of about 800 feet. per minúte. 
hoisting machines, supplied by the e Electric Com- 
pany, are of the multiple sheave screw and sliding nnt 


i 


bd 


‘and each machine is worked by a 85 H.P. motor. 
experience obtained with these lifts has led to the undoubted 


conclusion that no steam hydraulic machinery, which could 
be contained in the space allotted to the electric appliances, 
could give equally satisfaotory resulta. 

Messrs. Osterberg & Sutton, the engineers who have carried 
out this installation, consider that “the satisfactory and 
economical working of the plant, and the fact that steam 
service used in this indirect manner more de- 
sirable than either more direct steam machinery or electric 
street service, is due to the circum:tance that the electric 
elevator takes current nding to its load, and to the 
peculiar ability of the storage battery to average the varys 
demand.” The nature of this demand can be un 
when it is stated that 125 amperes are required to start and 
80 amperes to run each of the two elevator cars when ascend- 
ing and fully loaded. The elevators desoend without any 
current consumption, and should be operated so that one 18 
‘ascending whilst the other deacends. At the present time, 
owing to the small lighting load during the summer, it is 
not necessary to run the dynamo continuously during the 
day. From 8 a.m. to 1 p.m. it is utilised in charging the 
battery, and, in conjunction with it, in supplying both light 
and power. From 1 to 4 p.m. the dynamo is shut down, 
and the battery is used alone; and from then, until 6 p.m., 
the dynamo and battery are again worked together. 

The storage battery is interposed between the lighting 
and elevator services, and the potential of the lighting bus 
to which the dynamo is connected is “ boosted up” whilst 
the battery is being charged. As most of our readers are 
aware, the somewhat Pu ar and unmeaning term, 
* booster," was coined by Mr. W. S. Barstow, of the Brooklyn 
Edison Illuminating Company, to designate “any eleotro- 
magnetic generator of which the armature is conneoted in 
series with a transmission conductor or feeder with the object 
of compensating for the loss of voltage in that conductor.” 
In the present case the booster is of the separate and direct! 
connected motor-driven dynamo type supplied by the General 
Electric Company. The motor and dynamo are both multi- 
polar, working at about 800 revolutions per minute. Incase 
the potential, after the battery has become fully charged, 
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should become too high for the incandescent lamps, switches 
are provided to reverse the shunt booeter field, so that its 
potential may be opposed to that of the battery. 

Although there may be no immediate prospect of a central 
ation steam service in the metropolis and other large towns 
in this country, the sucoessful installation in the Cushman 
Bailding may have an important bearing upon the problem of 
lighting, 5 and applying lift power in our own large 
buildings intended for public or for private uses. It is true 
that the syrtem of open fires retains a strong hold upon our 
predilectiors and p judices. But, however eligible. they 
might be in an old-fashioned country house, some 80 or 40 
coal fires with their attendant ministering angels and their 
ashes, would be an intolerable anachronism in a modern 
polypartite mansion. Asbestos gas fires constitute a decided 
improvement, but they are comparatively expensive if not 
dangerous; and, if it be merely the appearance of warmth 
that is required, in addition to the thermometric effect, a 
great show can be realised by means of a couple of incan- 
descent lamps and suitably coloured tinsel. Heating by 
means of electricity is economically out of the question; a 
kilo of average coal will yield 9,000 kilocalories, and, even 
supposing that a H.P.-hour electrical could be obtained with 
this weight of fuel, to go to the expense and trouble of cor- 
version in order to obtain less than iu th of the above 
quantity of heat could be justified only by the utter 
impracticability of what are really very convenient and 
economical syetems of heating by hot water or by steam. 

Fuel or steam, generating heat and power, is iu itself 
insufficient for the purpose in view; and electricity, gene- 
rating light and power, is also insufficient in itself. Both 
fuel or steam and electrical energy are required for the three 
desiderata of light, heat, and mechanical power. Given fuel 
or steam, we can obtain the electrical energy from this source, 
or it may be expedient to obtain it from a central supply. 
Bat if fuel or steam be in any degree of ab:olute necessity, 
the inducement to organise local electric generatiog unita is, 
in most cases, and especially when central rates are high, 
p. the additional outlay being comparatively small, 

additional expenditure for labour being perhaps nil. 
But why, in any case, shovld we generate more electrical 
power than is required for lighting purposes? Why should 
we obtain this power from a meohanical source, and employ 
the latter indirectly, instead of directly, to produce a mecha- 
nical effect? The answer, we take it, is to b» found iu the 
acknowledged superiority of the eleotric elevator to any 
steam, hydraulic or other lift system that has been tried. 
Lastly, why should an electro-chemical battery, with an 


energy efficienoy of not more than 64, be used for storing 
tbe electric produced? Tbe answer would appear to 


be in this cage that the storage battery gives to the whole 
sytem an elasticity, an automatic regularity and smoothness 
in working, attainable only by this means. 


THE INFLUENCE OF THE SILENT DIS- 


CHARGE 


OF ELECTRICITY ON 
SPHERIC | 


AIR. 


ATMO- 


NzaRLY 40 years ago the late Prof. Andrews observed 
that when air is exposed to the action of the silent discharge 
of electricity it contracts to a certain extent; that if it be 
then left in contact with oil of vitriol for a few hours it 
usdergoes further contraction; and that if the residue be 
alterwards again submitted to the discharge its volome may 
be yet further diminished. He accounted for there phe- 
nomena by supposing that one or more of the bigher cxides 
of ni had been formed from the air. At the same 
time, Andrews called attention to the fact that it is impos- 
sible to generate ozone in oxygen which contains small 
quantities of nitrogen if the mixture has recently been 
exposed to the action of disruptive discharge. This he alto 
attributed to the presence of a trace of hyponitric acid gas 
produced by the electrical sparks," (Transactions Reyal 
Society, 1860, p. 127). 

Berthelot (Comptes Rendus, 1881, v. 92, p. 82), and Hante- 
feuille and Chappuis (Comtes Rendus, 1881, v. 92, pp. 80 and 
134), have aleo recognised oxides of nitrogen among the pro- 


ducts of the action of the silent discharge on atmospheric 
air, and most of Andrews’s successors in this field of work 
have taken pains to employ very carefully purified oxygen 
for their experiments. Our knowledge, however, of the 
phenomena described by Andrews still stands almost at the 
stage at which he left it; and, therefore, as the subject is 
both interesting from the scientific point of view, and of 
some importance to those who seek to apply ozone medically, 
and for other technical purposes, Messrs. William Shenstone 
and William Evans have spent some time in an attempt to 
follow up this part of Andrews’s beautiful researches. A 
per on these results was recently read by them at a meet- 
ing of the Chemical Society. 
The work described in this paper by no means exhausts 
the subject, but the results already obtained were presented 
to the society at this stage, because they may found 
interesting and useful to other workers, and because the 
difficult sharastes of the experiments still to be carried out 
may make future progress rather slow. 
A method of detecting nitric peroxide in the presence of 
ozone was first considered, and tbe authors of the paper 
determined to draw the gas to be tested through a very dilute 
solution of soda, and then determine the nitrate formed by 
means of Riegler’s reagent. They next made some experi- 
ments on the influence of the silent diecharge on moist air, 
and then having obtained a general idea of the mode of 
action of the silent discharge on air, their subsc quent experi- 
ments were arranged largely for the purpose of gaining 
answers to the following questions :— 
(a) What is the highest yield of ozone that can be obtained 
from air under the most favourable conditions ? 

(b) At what t tage is nitric peroxide first formed, and what 
is its subsequent history? 

(c) What influence has the presence of moisture on the 
various phenomena under investigation ? 

Twelve experiments are described, and tbe conclusions 
may be summarised as follows :— 

Oxygen, diluted by nitrogen, yields a higher proportion of 
ozone when submitted to tbe influence of the silent discharge, 
under given conditions, than pure oxygen; the proportion of 
oxygen ozonised may be as bigh as 98 per cent. of the oxygen 
submitted to the discharge. This fact deserves the notice 
of those who are interested in tbe tecbnical applications of 
ozone. If the process of czonisirg air be not pressed too 
far, no peroxide of nitrogen will make its appearance. The 
presence of water vapour is very favourable to the produc- 
tion of a high yield of czone, and retards the appearance of 
nitric peroxide. At a certain ttage in the process of 
ozonising the oxygen of the air, which depends on the 
amount of vapour present, and probably, alto, on the tem- 
perature of the gas, nitric peroxide is formed. Its appear- 
ance is immediately, or almost immediately, followed by a 
rapid disappearance of the ozone, and this, in its turp, results 
in the destruction of most of the nitric peroxide. That, as 
stated by Andrews, the presence of a trace of nitric peroxide 
renders it impossible to convert oxygen into ozone by mears 
of the silent discharge. That nitric peroxide and czone, 
when moist, do not mutually destroy one another at 0°, or 
do so at a very slow rate, unless they are under the influence 
of the silent discharge. 

In the discussion which followed, Dr. Scott asked 
if the diminution in the quantity of nitrogen peroxide pre- 
sent when all, or almost all, the ozone hed again been decom- 
posed, might not be explained by its conversion by the moist 
air into nitric acid, and so overlooked by the.method of 
estimating the oxidised nitrogen which would not recognize 
it in this form. Mr. Shenstone, in reply, said that he had 
not studied the effect of disruptive discharge, nor that of 
other diluente. In reply to Dr. Armstrong, he said that the 
electrical ccnditions had been carefully regulated in the 
manner dercribed in a previous communication to the 
Scciety, but all such details were now omitted, in order to 
economise space. In the present experiments, the difference 
of potential at the “spark gap” was about 13,300 volte. 
With regard to the question asked by Dr. Scott, of course 
one could not be sure that no nitric acid had been formed 
when the nitric peroxide disappeared in the presence of water, 
but this conld hardly have occurred with the dried gus, and 
the bebaviour of dried and damp gases seemed to correspond. 
Moreover, the gas was always remeasured after the ozone had 
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been destroyed, and the amount of permanent contraction 
did not support the idea that the nitric peroxide had been to 
any considerable extent converted into nitric acid. 

e shall await with interest the results of the further 
researches which Messrs. Shenstone and Evans have an- 
nounced their intention of carrying ont. 


BRITISH ASSOCIATION FOR THE ADVANCE- 
MENT OF SOIENCE, BRISTOL, 1898. 


ABSTRACT OF PRESIDENTIAL ADDRESS * BY Bra 
‘WILLIAM CROOKES, F.R.B., V.P.0.8., PRESIDENT. 


For the third time in ite history the British Asscciation meets in 
your City of Bristol. The first meeting was held under the presi- 
dency of the Marquis of Lansdowne, in 1836; the second under the 
presidency of Bir John Hawkshaw, in 1875. Formerly, the President 
unrolled to the meeting & panorama of the year's progress in physical 
and biological sciences. Tc-day, the President usually restricts him- 
self to specialities connected with his own work, or deals with ques- 
tions which, for the time, was uppermost. To be President of the 
British Association is undoubtedly a great honour. It is alsoa great 
opportunity and a great responsibility; for I know that, on the wings 
of the press, my words, be they wonky or not, will be carried to all 
points of the compass. I propose, first, to deal with the important 
quest ion of the supply of bread to the inbabitants of these islands, 
then to touch on subjects to which my life work has been more or 
lees devoted. I shall not attempt any general survey of the sciences; 
these, so far as the progress in them demands attention, will be more 
fitly brought before you in the different sections, either in the 
addrésses of the presidents or in communications from members. 

A considerable portion of the Address is then devoted to the wheat 
supply of the world. 

Some years ago Mr. Stanley Jevons uttered a note of warning as to 
the near exhaustion of our British coal fields. But the exhaustion of 
the world’s stock of fixed nitrogen is a matter of far poe im- 

ance. It means not only a catastrophe little short of starvation 

or the wheat eaters, but indirectly, scarcity for those who exist on 

inferior grains, together with a lower standard of living for meat 

add scarcity of mutton and beef, and even the extinction of gun- 
powder. 

There isa gleam of light smid this darkness of despondency. In 
its free state nitrogen is one of the most abundant and pervading 
bodies on the face of the earth. Every square yard of the earth's 
surface has nitrogen gas pressing down on it to the extent cf about 
seven tons—but this is in the Free state, and wheat demands it fixed. 
To convey this idea in an object-lesson, I may tell you that, previous 
to its destruction by fire, Colston Hall, measuring 146 feet by 80 
feet by 70 feet, contained 27 tons’ weight of nitrogen in its atmo- 
sphere; it also contained one-third of a ton of argon. In the free 
gaseous state this nitrogen is worthless; combined in the form of 
nitrate of soda it would be worth about £2,000. 

For years past attempts have been made to effect the fixation of 
atmosp nitrogen, and some of the processes have met with 
eufficient partial success to warrant experimentalists in pushing 
their trials still further; but I think I am right in saying that no 
process bas yet been brought to the notice of scientific or commercial 
men which can be considered successful either as regards cost or 
yield of product. It is possible, by several methods, to fix a certain 
amount of atmospheric nitrogen; but to the best of my know- 
ledge no process bas hitherto converted more than a small amount, 
and this at a cost largely in excess of the present market value of 
fixed nitrogen. 

The fixation of atmospheric nitrogen, therefore, is one of the great 
discoveries awaiting the ingenuity of chemiets. It is certainly deeply 
important in its practical bearings on the future welfare and hap- 
pinees of the civilised races of mankind. This unfulfilled problem, 
which so far has eluded the strenuous attempts of those who have 
tried to wrest the secret from nature, differs materially from other 
chemical discoveries which are in the air, so to speak, but are not yet 
matured. The fixation of nitrogen is vital to the progress cf civilised 
humanity. Other discoveries minister to our increased intellectoal 
comfort, luxury, or convenience; they serve to make life easier, to 
hasten the acquisition of wealth, or to save time, health, or worry. 
The fixation of nitrogen is a question of the not far distant future. 
Unless we can class it among certainties to come, the great Caucasian 
race will cease to be foremost in the world, and will be squeezed out 
of existence by races to whom wheaten bread is not the staff of life. 

Let me see if it is not possible even now to solve the momentous 
problem. As far back as 1892 I exhibited, at one of the soirées of 
the Royal Society, an experiment on The Flame of Burning 
Nitrogen." Ishowed that nitrogen is & combustible gas, and the 
reason why when once ignited the flame does not spread through the 
atmosphere and deluge the world in a sea of nitric acid, is tbat its 
igniting point is higher than the temperature of its flame—not, there- 
fore, hot enough to set fire to the adjacent mixture. But by passing 


* Owing to the exigencies of s , only that portion of the 
al that touches directly or indirectly upon elcctrical science ig 
ven. 


& strong induction current between terminals the air takes fire, and 
continues to burn with 5 flame, producing nitrous and nitric 
acids. This inconsiderable experiment may not unlikely lead to the 
development of a mighty industry destined to solve the great food 
problem. With the object of burning out nitrogen from air 80 as to 
leave argon behind, Lord Rayleigh fitted up ap us for perform- 
ing the operation on a larger scale, and su ed in effecting the 
union of 29:4 grammes of mixed nitrogen and oxygen at an expendi- 
ture of one horse-power. Following these figures it would require 
one Board of Trade unit to form 74 grammes of nitrate of soda, and, 
therefore, 14,000 units to form one ton. To generate electricity in 
the ordinary way with steam engines and dynamos, it is now possible 
with & steady load night and day, and engines working at maximum 
efficiency, to produce current ata cost of one-third of a penny per 
Board of Trade unit. At this rate one ton of nitrate of soda would 
cost £26. But electricity from coal and steam engines is too cost] 
for large industrial] p s; at Niagara, where water-power is 
electricity can be sold at a profit for one-seventeenth of a penny per 
Board of Trade unit. At this rate nitrate of soda would cost not 
more than £5 per ton. But the limit of cost is not yet reached, and 
it must be remembered that the initial data are derived from smali 
scale experiments, in which the object was not economy, but rather 
to demonstrate the practicability of the combustion method, and to 
utilise it for isolating argon. Eren now electric nitrate at £5 
a ton compares favourably with Obili nitrate at £7 10s. a ton; and 
all experience shows that when the road has been poiated-out by a 
small laboratory experiment, the industrial operations that may 
follow are always conducted at a cost considerably lower than could 
be anticipated from the laboratory figures. 

Before we decide that electric nitrate is a commercial possibility, a 
final question must be mooted. We are dealing with wholesale 
figures, and must take care that we are not simply shifting difficulties 
a little further back without really diminishing them. We start with 
a shortage of wheat, and the natural remedy is to put more land under 
cultivation. As the Jand cannot be stretched, and there is so much 
of it and no more, the object is to render the available area more 
ah by a dressing with nitrate of soda. But nitrate of soda is 

imited in quantity, and will soon be exhausted. Human ingenuity 
can contend even with these apparently hopeless difficulties. Nitrate 
can be produced artificially by the combustion of the atmosphere. 
Here we come to finality in one direction; our stores are inexhaust- 
ible. But how about electricity? Oan we generate enough energy 
to produce 12,0C0,000 tons of nitrate of soda annually? A prelimi- 
nary calculation shows that there need be no fear on that score. 
Niagara alone is capable of supplying the required electric energy 
without much lessening its mighty flow. 

The future can take care of itself. The artificial production of 
nitrate is clearly within view, and by its aid the land devoted to 
wheat can be brought up to the 30 bushels per acre standard. In 
days to come, when the demand may again overtake supply, we may 
-— leave our successors to grapple with the stupendous food 

roblem. 
7 And, in the next generation, instead of trusting mainly to food 
stuffs which flourish in temperate climates, ve porna e trust 
more and more to the exuberant food stuffs the tropics, where, 
instead of cne yearly sober barvest, jeopardised by any sbrinkage of 
the scanty days of summer weather, or of the few steady inches of 
rainfall, nature annually supplies beat and water enough to ripen two or 
three succestive crops of food stuffs in extraordinary abundance. To 
mention one plant alone, Humboldt— from what precise statistics I 
know nct—computed that, acre for acre, the food productiveness of 


the banana is 133 times that of wheat—the unripe banana, before its 


atarch is converted into sugar, is said to make excellent bread. 

Considerations like these must, in the end, determine the range 
and avenues of commerce, perbaps the fate of continents. We must 
develop and guide Nature’s latent energies, we must utilise her inmost 
workshops, we must call into commercial existence Central Africa 
and Brazil to redress the balance of Odessa and Chicago. 

Having kept you for the last half hour rigorously chained to earth, 
disclosing dreary possibilities, it will be a relief to soar to the heights 
of pure tcience, and to discuss a point or two touching its latest 
achievements and aspirations. The low temperature researches which 
bring such renown to Prof. Dewar and to his laboratory in the Royal 
Institution have been crowned during the present year by the con- 
quest of one of Nature’s most defiant strongholds. On May 10th 
last, Prof. Dewar wrote to me these simple but victorious words : 
“This evening I have succeeded in liquefying both hy 
and helium. The second stage of low temperature work 
begun.” Static hydrcgen boils at a temperature of 238° C. at 
ordinary preesure, and at 250° C. in a vacuum, thus enabling 
us to get within 23° C. of absolute zero. The density of 
liquid hydrogen is only th that of water, yet in spite of such a 
low density it collects well, drops easily, and has a well-defined 
meniscus. With proper isolation it will be as easy to manipulate 
liquid hydrogen as liquid air. ME. | 

The investigation of the properties of bodies brought near the 
absolute sero of temperature is certain to give results of extra- 
ordinary impcrtance. Already platinum resistance thermometers 
are becoming useless, as the temperature of boiling hydrogen is but 
a few degrees from the point where the resistance of platinum would 
be practically nothing, or the conductivity infinite. 

Several years sgo I pondered on the constitution cf matter in what 
I ventured to call the fourth state. I endeavoured to probe the 
tormenting mystery of the atom. What is the atom? a single 
atom in space solid, liquid, or gaseous? Hach of these states involves 
ideas which can only pertain to vast collections of atoms. Whether, 
like Newton, we try to visualise an atom asa hard, spherical body, or, 
with Boscovitch and Faraday, to regard it as a centre of force, or 
accept the vortex atom theory of Lord Kelvin—an isolated atom is 
an unknown entity difficult to conceive. The properties of matter 
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solid, liquid, gaseous—are due to molecules in a state of motion. 
Therefore, matter, as we know it, involves essentially a mode of 
motion; and the atom itself—intangible, invisible, and inoonceivable 
—is its basis, and may, indeed, be styled the only true 
mater, The space involved in the motions of atoms has no more 
pretension to be called matter than the sphere of influence of a body 
riflemen - the sphere filled with flying leaden missiles—has to be 
called lead. Since what we call matter essentially involves a mode 
of motion, and since at the tem ture of absolute s2ro all atomic 
5 top, it rende sed 5 re aon it, would at 
that ysiog tempera probably entirely chingə its properties. 
Although a discussion of the ultimate absolate 8 P Mnatter 
is purely speculative, it can hardly be barren, considering that in our 
laboratories we are now within moderate distance of the absolute zero 


I have dwelt on the value and im ce of nitrogen, but I must 
not omit to bring to your notice those little known and curiously 


2. 


sophic enbtlety brought to bear on his investigations. But, like most 
discoverers, he has not escaped the flail of severe criticism. 
There is still another claimant for celestial honours. Prof. Nasini 


interest—I mean the appli n toel c signalling across moderate 
distances withont wires. The feasibility of this method 
of signalling has been demonstrated by several experimenters at 
more than one meeting of the British Association, though most elabo- 
rately, and with many optical refinements, by Oliver Lodge at the 
Oxford meeting in 1894. But not until Signor Marconi induced the 
British Post Office and Foreign Governments to try large scale 
experiments did wireless signalling become generally and popularly 
known or practically developed as a special kind of telegraphy. Its 


for Herts waves—a detector whose sensitiveness in some cases seems 


definite form and applied to the detection of Herts waves by 
Oliver Lodge then continued the work, and pro- 
duced the vacuum filing. tube coherers with automatic tapper- 
beck, which are of acknowledged practical service. It is this 
varying continuity of contact under the influence of extremely 
feeble electric stimulus alternating with mechanical tremor, 
which, in combination with the mode of producing the waves 
18 by Hertz, constitutes the essential and fundamental feature 


has been subjected to photography with conspicuously ' 
sucessful results by Prof. T. Preston in Dublin and by Prof. Michel. | 


ton and Dr. Ames and 
It appears that the different lines in the are differently 
tome of them being tripled with different grades of relative 
tensity, some doubled, some quadrupled, some sextupled, and some 
left unchanged. Even the two components of the D lines are not 
similarly influenced. Moreover, whereas the polarisation is usually 


f 


depende on the discovery of s singularly sensitive detector 


:stoppage of the motion of an electrically 


such as to indicate that motions of a negative ion or electron oon- 
stitute the source of light, a few lines are stated by the observers 
at Baltimore, who used what they call the “small” grating of 
5 inches width ruled with 65,000 lines, to be polarised in the reverse 


tions to look for some such effect; and though the inadequate means 
at their disposal did not lead to success, nevertheless a firat dim 
glimpse of the phenomenon was obtained by M. Fieves, of the Royal 
Observatory at Brussels, in 1885. : 

It would be improper to pass without at least brief mention the 
remarkable series of theoretic papers by Dr. J. Larmor, published by 
the Royal Society, on the relationship between ether matter. By 
the time these researches become generally intelligible they may be 
found to constitute a considerable step towards the further mathe- 
matical analysis and interpretation of the physical universe on the 
lines initiated by Newton. 

In the mechanical construction of Róntgen ray tubes I can record a 
few advances, the most successfal being the adoption of Prof. 
Bilvanus P. Thompeon's suggestion of using for the anti-cathode a 
metal of high atomic weight. Osmium and iridium have been used 
with advantage, and osmium anti-cathode tubes are now a regular: 
article of manufacture. As long ago as June, 1896, X ray tubes with - 
metallic uranium anti-cathodes were made in my own la , and 
were found to work better than those with platinum. The di ty 
of prccaring metallic uranium prevented these experiments from 
beiag continued. Thorium anti-cathodes have also been tried. 

Róntgen has drawn fresh attention to a fact very early observed 
by English experimenters—that of the non-homogeneity of the rays 
and the dependence of their penetrating power on the degree of 
vacuum; rays generated in high vacua have more penetrative power 
than when the vacuum isless high. These facts are familiar to all: 
who have exhausted focus tubes on their own pumps. Röntgen sug- 
gests a convenient phraseology; he calls a low vacuum tube, which 
does not emit the highly penetrating rays, a “soft” tube, and a tube 
in hich highly exhaustion been rar to an Tappa eaten ine 
which y penetrating rays predom a ta 8 
a “hard” tube he took a Skot graph of a double-barrelled rifle, and 
showed not only the leaden bullets within the steel barrels but even 
the wads and the charges. 

Benoit has re-examined the alleged relation between density and 
C i Thus, the opacity 
of equal thicknesses of palladium and platinum are nearly equal, 
whilst their densities and atomic weights are very different, those of 
palladium being about half those of platinum. 

At the last meeting of the British Association visitors saw—at the 
McGill University—Profs. Cox and Callendar’s apparatus for mea- 
suring the velocity of Röntgen rays. They found it to be certainly 
greater than 200 kilometres per second.  Majorana has made an 
independent determination, and finds the velocity to be 600 kilo- 
metres per second, with an inferior limit certainly of no$ lese tban 
150 kilometres per second. It may be remembered that J. J. Thomson : 
has found for cathode rays a velocity of more than 10,000 kilometres 
per second, and it is extremely unlikely that the velocity of Róntgen 
rays will prove to be less. 

Trowbridge has verified the fact, previously announced by Prof. 
S. P. Thompeon, that fluor-spar, which by prolonged heating has lost 
its power of luminescing when re-heated, regains the power of thermo- 
luminescence when exposed to Röntgen rays. He finds that this 
restoration is also effected by exposure to the electrio glow dis- 
charge, but not by exposure to ultra-violet light. The difference is 
suggestive. 

As for the action of Róntgen rays on bacteria, often asserted and 
often denied, the latest statement by Dr. H. Rieder, of Munich, is to - 
the effect that bacteria are killed by the discharge from “hard” tubes. 
Whether the observation will lead to results of pathologic 
remains to bs seen. The circumstance that the normal retina of the 
eye is slightly sensitive to the rays is confirmed by Dorn and by 
Rontgen himself. | j 

The essential wave nature of the Ró rays appears to be oon- 

of our great mathematical 
bysicists, that li 


i htly absorbed by ordinary material media, and would not in the 
ordi VV 
comprehension óntgen rays been propoundet 

rays were discovered. Atthe Liverpool meeting of the British Asso- 
ciation, several headed b7 Bir George Stekes, expressed 
their conviction that the disturbed field caused by the sudden 
atom yielded the 
true explanation of the phenomena extraneous to the Crookes high - 
vacuum tubes—phenomena so excellently elaborated by Lenard 
and by Röntgen. More recently, Sir George Stokes has re-stated - 
his pulse theory, and fortified it with argumente which have an 


seems to be 

towards a wave or ether theory for the Röntgen rays, an 
opposite drift is apparent with to the physical nature of the 
cathode rays; it becomes more more clear that cathode rays con- 
sist of electrified atoms or ions in rapid progressive motion. My idea 
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of a fourth state of matter, propounded in 1881,* and at first opposed 
at home and abroad, is now becoming accepted. It is sa 

Prof. J. J. Thomson; t Dr. Larmor's theory i likewise involves the 
idea of an ionic substratum of matter; the view is also confirmed by 
Zeeman's phenomenon. In Germany—where the term cathode ray 
was invented almost as a protest against the theory of molecular 
streams propounded by me at the Sheffleld meeting of the British 
Association in 1879—additional proofs have been produced in favour 
of the doctrine that the essential fact in the phenomenon is electrified 
radiant matter. 

The of these molecular streams has been spproximately 
meas chiefly by aid of my own discovery nearly 20 years ago, 
that their path is curved in a magnetic field, and that they produce 
phosphorescence where they impinge on an obstacle. two 
unknown quantities, the charge and the speed of each atom, are 
measurable from the amount of curvature and by means of one other 
independent experiment. P 

It cannot be saif that a complete and conclusive theory of these 
rays has yet been formulated. It is generally accepted that collisions 
among particles, especially the violent collisions due to their impact 
on a massive target placed in their path, give rise to the interesting 
kind of extremely high frequency radiation diecovered by Röntgen. 
It has, indeed, for some time been known that whereas a charged 
body in motion constitutes an electric current, tbe sudden stoppage, 
or any violent acceleration of such & body, must cause an alternating 
electric disturbance, which, though so rapidly decaying in intensity 
as to be practically dead beat,” yet must give rise to an ethereal 
wave or eru travelling with the speed of light, but of a len 
comparable to the size of the body whose sudden change of motion 
caused the disturbance. Tbe emission of a high-pitched musical 
sound from the jolting of a dustman's cart (with a ae bell 
hung on it) has been suggested as an illustration of way in 
which the molecules of any solid not at absolute zero may possibly 
emit such rays. 

If the target on to which the electrically charged atoms impinge 
is so constituted that some of its minute parts can thereby be set into 
rhythmical vibration, the energy thus absorbed reappears in the form 
of light, and the body is said to phosphoresce. The efficient action 
of the phosporescent target appeara to depend as much on ite 
peoa and molecular, as on its chemical constitution. Tbe best 

wn phosphori belong to certain well-defined classes, such as the 
sulphides of the alkaline eartby metals, and some of the so-called 
rare earths; but the phosphorescent properties of each of these 
groups are profoundly modified by an admixture of foreign bodies— 
witness the effect on the lines in the phosphorescent spectrum of 
yttrium and samarium, produced by traces of calcium or lead. The 


persistence of the samarium spectrum in presence of overwhelming — 


quantities of other metals, is almost unexampled in y; 
thus one part of samaria can easily be seen when mixed with three 
million parte of lime. 


Without stating it as $ general rule, it seems as if, with a non- 
phosphorescing target, energy of molecular im reappears as 
pulses so abrupt and irregular, that, when resolved, they furnish a 
copious supply of waves of excessively short wave-length; in fact, 
the now well-known Rontgen rays. The prosp oroen so excited 
may last only a small fraction of a second, as with the constituents 
of yttria, where the duration of the different lines varies between 
the 0:003 and the 00009 second, or it may linger for hours, as in the 
case of some of the yttria earths, and especially with the earthy 
sulphides, where the glow Jasts bright enough to be commercially 
useful. Excessively phosphorescent bodies can be excited by 


light waves, but most of them require the stimulus of electrical _ 


excitement. 

It now appears that some bodies, even without special stimula- 
tion, are capable of giving out rays closely allied, if not in some 
cases identical, with those of Prof. Rontgen. Uranium and thoriam 


compounds are of this character, and it would almost seem from 


the important researches of Dr. Ressell, that this ray-emitting power 


may bes general p of matter, for he has shown that nearly 
every substance is ca of affecting the photographic plate if 
exposed in darkness for sufficient time. 

No other souroe for Roatgen rays but the Crookes tube has 
been discovered, but rays of kindred sorts are recognised. 
Becquerel rays, emitted by uranium and its compounds, have now 
found their companions in rays—discovered almost sim 
by Curie and Schmidt—emitted by thorium and itscompounds. The 
thorium rays affect photographic plates through screens of paper or 
aluminium, and are absorbed by metals and other dense bodies. They 
ionise the air, making it an electrical conductor; and they can be 
refracted and probably reflected, at least diffusively. Unlike 
uranium ee are not polarised by transmission through 
tourmaline, ore resembling in this respect the Róntgen rays. 

Quite recently M. and Mdme. Curie have announced a disco 
whicb, if confirmed, cannot fail to assist the investigation of 
obsoure branch of physics. They have brought to notice a 
new constituent «f the uranium mineral pitchblende, which, in a 
400-fold degree, possesses uranium's mysterious power of emitting a 


form cf energy capable of impressing a photographic plate, and of 


discharging electricity by rendering air a conductor. It also appears 
that the radiant activity of the new body, to which the discoverers 
have given the name of Polonium, isodi neither the excitation of 
light nor tbe stimulus of electricity; like uranium, it draws ite 
energy from some constantly regene:ating and hitherto unsuspected 
store, exhaustless in amount. 

It has long been to me a haunting problem how to reconcile this 
apparently boundless outpour of energy with accepted cavons. But 


8 * Phil. Trans., Part 2, 1881, pp. 433-4. 
t Phil. Mag., October, 1897, p. 312. 
4 Phil. Mag., December, 1897, p. 006. 


. partly in dissociating some of the molecules of the 


as Dr. Johnstone Stoney reminds me, the 
movements are far from exhausted. There are ma: 
in nature that may be drawn on by properly constituted bodies with. 
out very obvious cause. Some time since I drew attention 

enormous amount of locked up energy in t 


them to the level of an inflexible law, and thus bring them within 
the ken of a philosopher in search of a new tool. It is possible to 
conceive s ta capable of mechanically sifting 
molecules cf the surrounding air the quick from the slow movers. 
This sifting of the swift moving molecules is effected in liquids when. 
ever they evaporate, and in the case of the constituents of the atmo- 
sphere, wherever it contains constituents light enough to drift away 
molecule by molecule. In my mind's eye I see such a target asa 
piece of metal cooler than the ing air acq the energy 
that gradually raises ite temperature from the ou effect of 
all ite encoun with the molecules of the air about it; I see another 
target cf such a structure that it throws off the alow-moving molecules 
with little exchange of energy, but is so influenced by the qnick- 
moving missiles that it appropriates to itself some of their energy. 
Let uranium or um, bodies of densest atoms, have a structure 
tbat enables them to throw off the slow-moving molecules of the 
atmosphere, while the quick-moving molecules, smashing on to tbe 
Surface, have their energy reduced, and that of the gigni er 
ingly increased. The energy thus gained seems Sig isu 
or ucing 
some other condition which has the effect of rendering the neighbour 
ing air in some degree a conductor of electricity) and partly in 
originating an undulation through the ether, which, as it takes its rise 
in phenomena so as the im of the molecules of the 
air, must furnish a arge contingent of light waves of short wave- 
length. The shortnees 

approach withont vesperi daa extremo shortness of 

The reduction of t 


8p t means of restoration. 
Tho total of both the translational and internal motions of 
the molecules l up in quiescent ait at reesure and 


temperature is about 140,000 foot-pounds in each cubic yard of air. 
Accordingly the quiet air within a room 12 feet high, 18 feet wide, 
and 22 feet long contains energy enough to propel a l-horse engine 
for more than 12 hours. The store drawn upon naturally by uranium 
and other heavy atoms only awaits the touch of the magic wand of 
science to enable the tw century to cast into the shade the 
marvels of the nineteenth. 

Whilst placing before you the labours and achievements of my 
comrades in science, I seize this chance of telling you of engrossing 
work of my own on the fractionation of to which, for the last 
18 years, I have given ceaseless attention. In 1883, ander the title of 
" Radiaut Matter Spectroscopy,“ I described a new series of spectra 
produced by passing the phosphorescent glow of yttria, under 
molecular bombardment in vacuo, thtough a train of spe The 
visible spectra in time gave up their secrets, and were duly embalmed 
in the Philosophical Transactions. At the Birmin meeting of 
the British Association in 1886, I brought the subject before the 
Chemical Section, of which I had the honour to be President. 
results led to many speculations on the probable origin of all the 
elementary bodies—speculations that, for the moment, I must waive 
in favour of experimental facts. ; 

There still remained for spectroscopic examination a long tempting 
stretch of unknown ultra- violet light, of which the exploration gave 
me no rest. But I will not now enter into details of the quest of 
unknown lines. Large quarts prisms, lenses, and condensers, 
sensitised photographic films, capable of dealing with the necessary 
small amount of radiation given by feebly phosphorescing sb- 
stances,* and above all tireless in co and 
results, have all played their part. Although the research is 
plete, I am able to announce that among the groups of rare earths 
giving phosphorescent spectra in the visible region, there are others 
giving well defined groups of which can only be recorded pho- 
tographically. I have detected ma no less than six such 
ert extending ^ 3,060. . 

W 1 I will give a brief outline of the 
investigation. with a large quantity of a group of the ram 
earths in a state of considerable purity, s particular method of frac- 
tionation is applied, splitting the earths into a series of 
differing but slightly from each other. Hach «f these fractions, 
phosphorescing in vacuo, is in the spectrograph, and a 
5 its spectrum photographed upon a specially prepared sen- 

ve film. 


g 


of fractionation were spp 
suring the s m of each fraction. Sometimes many 
experiment failed to produce any separation, and then a new method 
of splitting up was devised and applied. By unremi work—the 
solvent of most difficulties—eventually it was possible to split up the 
series of bands into various groups. Then, taking a group which 
seemed to offer possibilities of reasonably quick result one method 
* In this direction I am glad to acknowledge my indebtedness to 
Dr. Schuman, of Leipsig, for valuable suggestions and detail of bis 
own apparatus, by means of which he has produced some unique 
records of metallic and gaseous spectra of lines of short wave-length. 
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after of chemical attack ; the ultimate result 
tag Whe group from fs locompany follows and increasing its 
! à incre 


_ As I have nid, my researches are far from complete, but about one 
of the bodies I may speak definitely, High up in the ultra-violet, 
55 distant heavens, a group of lines was 
iaa On farther porifoatior these linee grew stronger. Thel 

f purification w stronger. Their 
grat refrangibility cnt them off from other onpe./. Special pro- 
comes to isolate the earth, and using these lines as a 
test, and at every stop to the spectrógtaph, it was pleasant 


fainter, and at last, practically vanishing, left the sought-for group 
drong and solitary. Finally, within the last few weeks, hopefulness 
has emerged into , and I have absolute evidence that another 
member of the rate darth groups has been added to the list. Simul- 

rith the chemical and spectrographic attack, atomic weight 
éeterminations.were constantly performed 
of lines which betra 


e 1 yod its existence stand alone, 
almost | ulfra-yio m, I pro to. 
sucre ot the elements monium, from the Greek sve. alone, 


igh caught by the searching rays of the spectrum, monium offers 
pen contrast to the recently discovered s elements, by 


having 9 stzongly marked individuality ; but although so young and 
wilfnl, it ia to enter into any number of chemical alliances. 
Until my material is in a greater state of purity I hesitate to 


e wave lengths of 


: weig 
paumption of R,Os, is not far from 118 ter than that 
um, and less than that for lanthanum. 


i celestial asteroids, unimportant individu- 
ally, become of high interest when once the des is grasped that they 
agulated remains of the original nebula, so do: 
them sibei vo and inaigniffoant rare elements rise to supreme import- 
ance when we regard them in the light of component parts of a 
dominant element, frozen in embryo, and arrested in the act of 
coalescing from the original protyle into one of the ordinary and 
law-abiding family for whom Newlands and Mendeleeif have pre- 
peed ee The new élement has another claim to not 


itealf, but to discover it a new tool had to be 


e ee 
Fader etais I will 5 that tribunal before whom every 
i elemental hierarchy has to substantiate his 


CORRESPONDENCE. - 


The Relative Costs óf Copper and Aluminium. 
: € 50s a : i T" © T poy 
Mr. Kershaw has recalculated Mr. Hunt's figures solely by 
mbstitating the Eng ratio of the market value of 
aluminium and copper for the American; and he justifies 
himself afterwards by saying that Ae: doubts whether the 


Pitsburg Reduction Company will ever be able to produce 
100 per cent. aluminium profitably at 29 cents per pound. 
This is rather an ingenious way of reasoning, especially as 
Mr. Kershaw has himself taken 99 per cent. aluminium in 
his figures. I do not think any claim. is put forward for 
insulated aluminium wires, but for bare aerial transmission 
porposes the following advantages may be pointed out :— 

8 For equal conductivity aluminium is half the weight 


09. or equal conductivity aluminium has about the same 
strain if not more. | 


as copper | 
(8) ore for equal conductivity the spans may be 


boit double those with copper | 

(4) For equal conductivity with aluminium at 29 cents. 
per pound the cost is nearly the same as copper. - Z 
ao nn that with aluminium wire Tis equal 
vity is a great saving in carriage, labour, posts, 
insulators, and upkeep. The difficulty of joints f pe 
srtificial one, aa there are plenty of good mechanical joints. 
A great deal of unnecessary fuss is also made abont 99 per 
sardi. 100 per cent. purities; how often are these 
 Fitally, as price, everyone knows the reason of the 
high price of aluminium. in England; but the Americans 
offer to deliver the wire at Liverpool for export at 29 centa 
Pt pound. It is nnnecessary to point the moral. 

| 20 E Y. Zingler. . 


* ea v € r 


e d E Dynamo Fault. 

Von appear to have missed the point of my letter in your 
ime oF aay ob bo ihe sans Bab ih f the field 
t may or may not e case e resistance of the fie 
is too Men in the particular d 9 described -by “ Ab- 
normal,” but this is not exactly the point on which | desired 

further explanation. ^" ^ ~~~ 

I am under the impression that if you take a properly 
designed shunt dynamo, running at, say, 100 volts termi 
pressüre at 800 revolutions, and rewind the armature to give 
the same terminal voltage at, say, 400: revolutions (with, of 
course, a reduced current output); then, as regards the 
property of self-excitation, the machine will be in every 
respect as good a dynamo as it was formerly: EE S 
. But, according to your notes, this is not the oase, as it 
wonld die that with the slower speed armature it would 
be advisable to rewind the fields with a larger Wire, which, as 
the voltage is the same in the two cases, would give increased 
ampere-turns on the magneta. | . v% 

For cases within the range of ordi practice, I can see 
no reason why the machine with a slow speed armature 
should require a shunt winding of lower resistanoe than when 
fitted with.the high-speed armature, the terminal voltage 
being. the same in the two cases. na 

It is, of course, assumed that in each case the machine is 
run without any regulating resistance in the shunt. 

i 228 H. C. L. 


[The question put to us did not, refer to a properly 
designed dynamo, nor did it refer in any way to the excita- 
tion of dynamos at high or low armature speeds, to he 


obtained by: rewinding armatures to suit, a given field. 


* 


“H.C. L.“ may rest assured he is right. A properly designed 
field magnet which properly excites at 800 revolutiong of 
the armature, will also properly excite at:400 revolutions, if 
the armature is properly rewound for a speed of 400 re- 
volutions. But our correspondent did not ask for informa- 
tion about high and low speed armatures working in a given 
field magnet, but for suggestions as to the probable reason 
why a machine did not properly excite.. With other 
possibilities we suggested that, for the given speed the 
resistance of the field might be too high. ‘The question 
before us had no reference “ to properly. designed shunt 
dynamos" and their behaviour with differently wound 
armatures.— Eps, ELEC. REv.]. LE | 


* * 
n 4 
i r 


In connection with above it may not be out of place to 
mention the following case:—A bipolar drum machine 
with cast-iron magnets and compound wound with an 
output of 50 amperes, 60 volta, at 1,850 revolutions, after, 
running for two years in normal fashion was set to work as 
shunt machine at 1,350 revolutions for charging a small 
26-volt battery used for ammeter testing, &o. Do what we 
would it refused to excite, The two shunt coils were then 
connected in parallel instead of being in series, and a little 
extra resistance added and the machine has worked satisfac- 
torily ever since. The el resistance of the shunt coils 
= 8'6 ohms, It would appear that every machine has its 
own critical speed below which it will not excite itself. 


N. C. Woodfin. 


* 
* 


The Application of Gas Power te Marine Pürposes. 


~ I was a little startled when .I read Mr. Mackenzie's letter 
in the Review of September 2nd, to find that there is no 
difficulty in starting, stopping and reversing the gas engine. 
True, a saving clause is added from my own article as to 
More complet If your pus ndent,' without 
undue complexity of organiam, can uce a gas engine 

hich will bandis as readily as a steam engine hẹ ought to 

o 80, and that quickly, for his fortune would be made many 
times over and the surplus he can hand to me. If Mr. 
Mackenzie can do this I am willing to cut the oan and 
motor out of my cycle and use “straight” gas. I would be 
the last to use a makeshift. So far, however, I know of no 
practical reversing gas engine, and by practical I fear marine 
men will wish to understand an engine that will slow down, 
make half a stroke with pressure on one side of the piston 


870 
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and then reverse with pressure the other way. To do this 
would indeed be a notable achievement. fore it is done 
it may be desirable to try my makeshift. 
Wm. H. Booth. 
September 4th, 1898, 


Refuse Destructors. 


I have read with much interest your reprint of Mr. F. L. 
Watson's paper on“ Refuse Destructors." 
I am particularly struck with Mr. Watson's most lucid 


definition of a perfect refuse destructor, which appears to 


cover dg point that I have previously read or heard of. 

e liberty of saying a few words on this subject, 
because I had the good luck a few weeks ago to see a 
destructor in Berlin which I think would have rejoiced Mr. 
Watson's heart exceedingly, as it fills his specification to the 
letter. Twenty of these descritos are now being built in 
Berlin to destroy the whole of the city refuse—equal to 1,000 
tons per diem. 
The rubbish is tipped in at the top without sorting ; it 
consists of garden sweepings, plaster, bricks, vegetable 
garbage, paper, meat tins, kettles, &., and some ash, but 
there is neither coal nor er. 

This heterogeneous mixture descends through two inclined 
retorts which are fed alternately. The clinker runs out in a 
continuous stream of molten lava which, when cool is found 
to be a black glass. (Sample herewith.) 

There is no dust, for the simple reason that it is all fused 
and incorporated with the slag. 

The top of the chimney is bright and clear, there is 
neither smoke nor any trace of dust or empyreumatic gases. 

These results are obtained with a temperature in the 
furnace of 3,000? F., without motors, fans, or steam blasts, 
and with a minimum of labour, as the two processes of 
sorting and olinkering are omitted. 

ples inm ngog ee by the use of coal dust, 
and as the refuse is inoombustible the supply has to be 
maintained, but it is probable that with English refuse no 
continuous supply of coal dust would be necessary. 


John 8. Raworth. 


The Production and Applications of Ozone. 


Absence from London has prevented an earlier reply to 
M. Andreoli's letter published in your issue of August 5th. 

With regard to the figures for the yield of the various 
forms of ozoniser. It was distinctly stated that these were 
based upon the inventor's published or verbel 5 
and I made no claim that they were results obtain 
personally. M. Andreoli no doubt finds it convenient to 
explain away the higher yields per kw.-hour of the Otto 
and Yarnold forms oniser by such an assumption as 
that contained in ; but in the absence of any 
proof that M. Otto and Mr. Rosenblum have used untrust- 
worthy methods for estimating the ozone produced, the 
opinions of M. Andreoli are not of very great weight. 

I am much op gee to M. Andreoli fór the information 
that ozone alone will not bleach; but as I was already aware of 
the faot, the. information comes somewhat late. Bleaching 
powder was included in the comparison because it is used for 
many dare other than bleaching ; and for some of thege, 
wap . Andreoli’s assertion to the contrary, ozone has 

As regards the utilisation of ozone for the sterilisation of 
water, it is interesting to learn that the “ Institut Pasteur " 
has recommended its use for this purpose. 
dispute is, however, not the efficiency but the economy, of 
this method of ing town water supplies, and it would 
have been more conclusive if M. Andreoli had given figures 
showing the cost of supplying large volumes of sterilised 
river water as compared with that of the system of town 
supply found in this country. Until such are forth- 
coming, I refuse to accept as proved, the implied assertion of 
M. Andreoli that it will be per to sterilise by means of 
ozone a contaminated river supply, than to obtain a pure 
supply from distant reservoirs in the hills. 

ith reference to this article, which has so aroused 
M. Andreoli’s ire, I may perhaps emphasise once again this 


of, 
his. 


The point in 


fact, that it was designed to give your readers a genen 
review of the various methods of ucing ozone, and à 
comparison of its cost with that of other oxidising agenta, 
j was carried out in a fair and impartial manner, 
and the conclusions arrived at were, on the whole, favourable 
to the future of ozone. | 


found in the sensational, and doubtless, inspired, paragraphs 


as they were not burdened with any figures, relating to 
the proposed applications of the ozone when produce, 
of cal or scientific value, they would no doubt med 
with M. Andreoli’s commendation; and he doubtless regards 
them as much more satisfactory contributions to the litera- 
tare of ozone, than an article which not only names other 
inventors and workers in this branch of applied science, but 
places the Andreoli ozoniser third in order of efficiency. 

In conclusion, I regret that M. Andreoli has thought it 
ae e I shall not follow him 
in this direction, further than to express my doubts as to 
whether a gentleman whose chief contributions to technical 
literature have been highly laudatory descriptions of his own 
inventions, is qualified to form a correct and impartial 
judgment upon the value of my writings. 

John B. C. Kershaw. 

September 5th, 1898. 


[* SUBMARINE TELEGRAPHS.”—We have received letter 
on this subject from two correspondents, but we do not think 


any good purpose would be served by protracting the 
discussion. The persons most conoerned—thé author and 


the reviewer—have each had their say, and the ‘matter may 


be well left there—Eps, ELEC. Rxv.] 


TERRESTRIAL MAGNETISM. 


Br ARTHUR E. OOTTERELL. — 


“Ts tum EABTH A Huas Magner, on MERELY THe EURCIPIENT 
OP AN ETHEREAL Ln OF Forcon?” 


HITHERTO it has been usual to regard 
or inoluding, a huge maa l 
the one in the northern and the other in the southern hemi- 


is well exhibited by the compass or 
when applied in any region of the 
pd with me velas effet, be 
which converge at 5 jo poles, being subj w- 
ever, to irregularities at a few places where, owi 

circumstances in the shape of, for instanoe, 
some deviation from the direction 


It is impossible, however, for several to construct 
an) h is having for its fundamental principle the ides 
a 


which is external, and the 
north pole internal. Buch a system would 
directive results to those which we 
alignment of the compass; that this 
obvious, when we reflect on the comperative 
earth's crust, as compared with the globe as a whole. 
magnetism ‘prevailed, we should be able to reach oertain 


br — — 
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points on the earth’s surface, where the directive tendency 
would be opposite to that whi revails at present. For 
instance, Sir James Ross, when he a vered the location of 
the magnetic north pole, would have been surprised to find 
that his magnetic needles had entirely reversed their directive 


y. 

This will be best illustrated by fig. 1. Let A Bc repre- 
sent the outer surface of. the earth, and D E F the inner 
surface of its crust, the thickness of which, as shown, is 
doubtless exaggerated. Let ns and N' s' represent the two 


magnets referred to. A vessel starting at A' on a vo 
northwards would have its N end of compass attracted by s 
until it reached a’, because s is the nearer of the two magnetic 
poles in the northern regions; at A’ it would assume a 
parallel position to N 8, but with reversed poles, and so soon 
asit reached a pene between A' and N, N would be nearer, 
and consequent] y 

T Le s E " 

t might —— at the magnet in the southern pole 
would exert something of its influence, but there can. le fo 
doubt that the main influence would be exerted by the nearer 
magnet, which in closer latitudes would completely override 
any influences from the distant one, sd in any case 
— necessarily be of small extent in comparison to the 

ce, 


Inthis connection we shall do well to remind ourselves 
that magnetic attraction varies inversely as the square of the 


Can it be that a magnetite vein runs in strata along the 
crust of the earth, terminating in the N and s magnetic 
= Such a theory, if the strata were continuous, might 

accepted so far as compass direction is concerned, because 
it is well known that attraction is only exhibited at the poles. 
On the other hand, if such strata were not continuous, inter- 
mediate magnetic poles of great power would be created and 
serious compass differences ensue. 

But in any case all these, and, indeed, every hypothesis of 
a material terrestrial magnetism is open to the grave objec- 
tion that we cannot reconcile with the variations of the 
magnetic axis any system of earth formation, crust folding, 


or other similar physical changes which will explain the 


undoubted phenomena that the magnetic poles are con- 

tinnally shi — their position. Not only does this shifting 

take over large periods of time, but there are annual, 
, and even hourly variations. 

With reference to those variations which cover large 
periods of time, the following table of declination, as re- 
corded at London, is of interest, though the value is 
undoubtedly diminished by the irregularity of the records. 
The author - added y two last pesi showing the 
mean extent of variation for purposes of comparison. 

It has been said that ria are daily variations. It is 
true that they are slight only (except in cases of magnetic 
storms, which must not be confounded with atmospheric 
electricity); nevertheless, the fact that they occur is 
important as upsetting any theory of material terrestrial 


& series of articles by the author, which wider in 
the EnzoTRicCAL REVIEW in October and November, 1897, 
Vo. xli, Nos. 1,039, 1,041, and 1044, on the subject of 
“Earth Currents Viewed Astronomically," some reference 


would attract the s end of compass, thereby 


was made to his speculation on this subject. In summing 
up the articles, the following remarks appear amongst others 


Year, Declination. No. of years. Variation. 
1580 1 ig East 

1622 6° “i 42 5» West 
1657 , s 35 2 
1665 1° 22’ West 8 1-299 4 
1700 M 35 TM 
1800 1 AM 100 gw. 
1818 94? 4) „ 18 es 
1850 22° 30 n» 32 2° 11' East 
1867 20° 50' „ 17 1° 40’ „ 
1880 18° 35’ „ 13 i a 
1891 17° 42’ „ 11 aon 


on page 750 :—“ It seems, therefore, to the author that 
there must be at two immensely wide and distant points a 
north and a south pole of a 1 magnetio system pervading 
the enormous universe, of which our earth is but, as it were, 
an almost immeasurable atom, and that the axis of our 


magnetic polarity and also those of the teeming millions of 


denizens of s are governed by the relative positions 
which we and they variously: 7 1 in the lines of force’ 
of a huge magnetic influence which binds; the mighty and 
wondrous host of the starry realms.” 

The forces of gravity extend through space: why not 
magnetism ? 

We know that magnetic induction requires no special 
medium for its conduction, and is only liable to deflection 
by intervening magnetic bodies, and, indeed, we know that 
it is a force which is more easily exhibited than gravity as 
between two fragmentary substances. It is highly probable 
that magnetism is a greater force than gravity, else why can 
a tiny magnet raise a particle of iron off the ground, even 
though the magnet may be small and situated at some dis- 
tance away; whilst, on the other hand, the fragment raised 
lies upon the earth by force of gravity. 

We know that the lines of force radiate from the poles of 
a magnet, and this being so it must be ree that were the 
earth a huge magnet, its enormous lines of force would 
intersect certain portions of Now the various celestial 
bodies exhibit various qualities which we know to exist in 
our own globe, and their constituent are in many 
res similar to ours. It is reasonable to assume mag- 
netism as existing within or around them, and for this reason 
lines of magnetic force, like those of gravity, must be 
stretching out in all sorts of directions, and pervading the 
realms of space. This being so, it would ap that our 
magnetism, if we had any as a globe, in an individaul sense 
would be very seriously affected by the sun and the moon, 
and various planets, or the larger ones, and in a most irre- 
gular manner, when we reflect on the varieties of motions of 
the heavenly bodies, unless there be a still mightier field of 
force. It is true that the earth’s magnetism is subjected to 
considerable variations, but of a somewhat more regular 
order than applies to the varieties of planetary movement 
alone, 

It has been LAS that, primarily, there is a huge mag- 
netic force extending through the universe which determines 
the general direction in which it is exhibited in various 


heavenly bodies. 
(To be continued.) 


ALUMINIUM AS AN ELECTRODE IN CELLS 
FOR DIRECT AND ALTERNATE CUR- 
RENTS.* 


By E. WILSON. 


Tuis paper deals with the apparent great resistance which alumi- 
nium offers to the passage of an electric current when used as an 
anode in cells containing, for instance, such an electrolyte as alum 
in water. The following are references to papers which deal in 


: * Communicated to the Royal Society by the late Dr. J. Hopkinson, 
F.R.B. Received May 11th; read May 26th, 1898. 


— — — — 


372 


THE ELECTRICAL REVIEW. (vos. Na. 2066, Berrmama 9,159, 


— — - — _- 


whole or in part with this or other properties of aluminium when 
employed as an electrode in electric cells. 

Wheatstone. Roy. Soc. Proc. Read April 26th, 1855. This is the 
earliest paper I have found dealing with the metal aluminium in 
voltaic cells, but Wheatstone does not appear to have noticed the 
apparent great resistance mentioned above. 

en. Mittheil. des Gewerbevereins fiir Hannover, Jahrg. 1855, 
p. 342. Reference is made in this paper to Wheatstone’s experi- 
ments. 

Buff. Liebig's Annalen, 1857, Vol. 102, p. 269. The author of 
this paper points out that nine Bunsen elements were not able to 
ws a current through a cell having aluminium as an electrode. 

is is the first mention of this property I can find. 

Ducretet. Comptes Rendus, 1875, Vol. 80, p. 280; also Journ. de 
Phys. 1875, Vol. 4, p. 84. Observed great resistance in dilute 
sulphuric acid due to aluminium plate. 

Beetz. Wied. Ann., 1877, Vol. 2, p. 94. Supposes oxygen to be 
the cause of this apparent high resistance. 

Winkelmann, Wied Ann., 1883, Vol. 20, p. 91. 

Wright and C. Thompson. Phil. Mag., 1885, Part 9, Series 5, 
Vol. 19, pp. 27, 116, 203. Call attention to the non-compliance of 
aluminium with thermochemical data. Reference is made to the 
work of Julins Thomsen. 

Laurie. Phil. Mag., 1886, Series 5, Vol. 22, p. 213. Investigates 
the effect of amalgamating aluminium, and points out the important 
part played by the oxide or suboxide of aluminium. 

Streintz. Weid. Ann., 1887, Vol. 32, p. 116; also ibid., 1888, Vol. 
34, p. 751. Suggests a kind of dielectric polarisation distinct from 
se. | Abn electrolytic polarisation as cause of the apparent high 
resistance of aluminium. 

Herroun. Phil. Mag., March, 1889. Refers to the disconformity 
of aluminium in voltaic cells with ordinary theory. 

Hutin and Leblanc. “Etude sur les Courants Alternatifs et 
leurs Applications Industrielles,” Part 2, Chap. 10, p. 135. 

Graetz. Wied. Ann., 1897, Vol. 62, No. 10, pp. 323—327; also 
Journ, de Phys., 1898, Series 13, Vol. 7. This paper specially deals 
with alternate currents and will be referred to again. With regard 
to direct currents, Graetz gives 22 volts as the electromotive force 
which aluminium as anode is able to oppose. 

Pollak. Comptes Rendus, 1897, Vol. 124, p. 1,443. With alkaline 
solutions, Pollak says he can overcome 140 volts continuous pressure. 

to use aluminium as one pole of a cell for the purpose of 
ucing a uni-directional current from alternate currents. 

Lang. Ann. Phys. Chem., 1897, Vol. 66, pp. 191—194. Uses an 
electric arc with aluminium and carbon poles for the purpose of 
rectifying an alternate current. 


Part I. 
Direct. Currents, 


Two sizes of cells have been used in these 
having aluminium and carbon electrodes. The large size consists of 
one aluminium plate, Winch thick, and one car plate, - inch 
thick, separated by ebonite bolts and nuts, the distance between the 
plates being j-inch. The surfaces thus opposed to one another in an 
electrolyte of saturated potash alum in water have each an area of 
36 square inches. The aluminium plate was not bought as being 
specially pure, and may have 2 cent. impurities. After making 
p experiments with alternate and direct currents over a 

pse of four days, the following experiment was made with this cell 
and was repeated. 

An exploring electrode was inserted midway between the plates, 
and consisted of a platinum wire sealed into a glass tube. The wire 
beyond the tube had a length of about 2 inches, and was coiled into 
& small spiral, the plane of the spiral being parallel with the 
surfaces of the plates. A Kelvin quadrant electrometer was 
with a two-way switch, so that the potential between this electrode 
and either the carbon or aluminium plate could be observed. The 
cell was placed in series circuit with another similar in all respects, 
except that the distance between the plates was j-inch instead of 


experiments, each 


TABLE I. 
| 
Reversal from Al anode to Reversal from Al cathode to 
Al cathode. Al anode. 
BANCHE Sas, Rae Be | - SS — + — = 
Time in | Volts be- | Volts be- Volts be- | Volts be- 
minutes tween Al | tween C tween Al | tween C 
SM Ero e asa | iets Sod | 7-4 gandia 
| e 
reversal. | „5 N Geodis | 
0 | +166 | +163 0 | -174| -273 | —3:56 
About 4 —9:81 | —204 — 9 35 +143 +030 --1:20 
1 —9:48 | — 240 — 3 42 4-18 2 +1:57 -- 0:64 
2 —223 | —2"79 — 3:47 +191 +1°64 | 0n 
3 —19 | — 2°84 —949 +196 --1:67 0 
4 | —19 —284 —3 50 +200 --1:68 0 
5 1 $36 avy +205 +1°67 0 
72165 | —284 | -355 
13 —174 | —2°73 —9'56 
190 as | e [43159 | 4176 | 0 


linch, an adjustable resistance, and an ammeter. By means of a 
reversing switch this circuit could be reversed across the poles of 
22 storage cells having a potential difference of 44 volts. The 
temperature of the cell was about 12° C. The negative pole of 


the storage cells was connected to the aluminium plate and the cur- 


rent adjusted to 3:6 amperes, the potential difference between the 
aluminium and carbon plates being 4'4 volts, and gas evolved freely, 
On reversing the connections, that is, placing the positive of the 
charging battery to the aluminium plate, the current, 80 | 
ammeter could show, was zero, the potential between carbon and 
aluminium being about 22 volts. The surface of the fluid was main- 
tained in a state of agitation, but no gas was evolved, except in very 
small quantity, if any. ; 

The figures in Table I. show how the potentials between the 
exploring electrode and the carbon and aluminium plates respec- 
tively, as also the current, varied in terms of time after reversal took 
place. The time between the two reversals in Table I. was $7 
minutes. There is no doubt but that the current, when reversal took 
place from 3'6 amperes, first crossed the zero and acquired an oppo- 
site sign, finally coming to zero of the instrument. 

This is an important point, and was fully established during another 
get of experiments undertaken to find the resistance of the electrolyte. 
For this purpose the plates were separated to the extent of 1,4 inch, 
and two platinum exploring electrodes used, the distance between 
them in the electrolyte being 13 inch, along a straight line perpen- 
dicular to the el surfaces of the plates. Each time reversal 


small with current 3:6 amperes, and is negligible when the postive 
pole is connected to the aluminium. 

The next set of experiments were carried out with aluminium 4 
inch thick, of yel ae cent. purity, the electrolytes being specially 
pure, and only distilled water used. The cells used are of a smaller 
size, and each consists of one aluminium plate, 14 inches wide, having 
& carbon plate on each side of it, the distance between the aluminium 
and carbon being y inch, the carbon plates inches wide and 
4 inch thick. e aluminium plate was subme 22 inches in the 
electrolyte, so that the total area for current is 8} square inches. 

Two such cells were prepared, one with a 10 per cent. by volume 
solution of H, 80, in water, the other with a saturated solution of 
potash alum, and left for 47 hours with a current of & ampere pass- 
ing through each in series, the positive of charging con- 
nected to aluminium. At the end of this time, and with this current, 
the potentials across the cells were 2:4 volts for the H SO, solution, 
and 9 volts for the alum solution. On breaking the circuit, the 
potential of the H, SO, solution cell fell to about 0°38 volt in one 
minute, and rose fairly gradually to 2:4 volts on making circuit. The 
alum solution cell lost its potential immediately on breaking circuit, 
that is, the electrometer needle appeared to return to zero, as though 
there were no opposing electromotive force. When the current was 
reversed, that is, negative to aluminium, and still of the value & am- 
Pus the H, SO, solution cell gave 0:24, and the alum solution 1:29 
volta. 

The aluminium plate which was formed in the H, BO, solution, 
together with its carbon plates, were next washed in distilled water, 
and placed in a saturated solution of alum. Eleven storage cells 
were connected without extra resistance in circuit to each of these 
cells positive to aluminium, and the resulting current noted. The 
plate which had been formed in H, SO, allowed about 0'2 ampere 
to pass, and in 4 hours 10 minutes this current had risen to about 


TABLE II 
Number Plate formed in dilute H,SO,. | Plate formed in alum solution. 
of MP — j — | ————— | 
cells | y : m 
applied. | ess ell. Amperes, Tzurg C. |. voseell,| Amperes. -| burg C. 
| | 
1 1:89 | 00005 | 13 1:89 0:0009 | 13 
2 378 | 0096 | .. 387 | 0096 | 
3 5:67 | 004 | „ 576 | 0035 . 
4 7°65 0036 | 756 | 0058 
5 9'54 0 036 | 945 | 0053 | 
6 11:3 0:050 11:33 0 077 
7 12:6 0:055 126 0 062 14 
8 144 0:062 14'4 0 098 
9 171 0069 162! | O108 | 146 
10 19:8 0:070 19:8 ; (0193 | 15% 
11 21:6 0:079 216] ,,013 |" MT 
12 234 0 089 234 j 0:144 AE 
13 25 2 0:006 | 25 3" 0:161 17 
14 27:9 0:120 27 9: 0°178 
15 29°2 0127 20 29 2 0:20 18 
16 315 0191 315 0:191 
18 342 3 35 1 2E = 
| increase . ncreased 
V 3) 
4 amperes, | 1 ampere, | 
Ee then circuit then 
broken. broken. | 
16 297 | 09 23 30 6 0˙29 | 


1 ampere, the temperature of the cell having risen. The plat 
formed in alum solution only allowed 0'083 ampere to pass. The 
two cells were then placed in series and left for 13 hours, with j,th 
ampere passing from the aluminium to carbon plates in each. > - 


pinta Google 


— 
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The alum-formed plate seemed more stable with 20 cells, but speedily 


allowed a current of over 1 ampere to 


in Table III. 


v TABLE III. 


Time. | Amperes. | Volts. SED 


—— 1 —À — 
———— —— 


h m. 
0 0 | 016 rising | 135 
0 5 | 0124 29- = 
0 10 " 30 
0 15 0:169 13 14 
0 16 | 0122 32 E 
1 65 0 132 261 20 4 
3 6 | 0172 l1 » 
1] 0124 31 i 
8 0:132 24:7 25 
12 0:139 20:2 29-5 
20 » 117 36:5 
12 0141 7 65 43 
27 0:143 -7-2 52 
98 | 0155 11 : 
$0 | 0141 72 | 56 
33 0143 b4 61 
8 0:148 3:0 70 
44 0 0518 018 72 
3 15 » 072 63 
25 5 l3 56:5 
31 00509 23 51 
50 = 277 40 
3 50 | 0048 | 103 19 


Remarks. 


Current switched on + to Al 


We seo that as the temperature of this cell rises from 13:5 to 70° C., 
potential difference falis from 90 to 3 volts. The riments 
already made on the resistance of the electrolyte will o y account 
for 0043 volt at 13:5? O., and 0:025 volt at 57° O. with the currents 
0124 and — 5 5 given a Table Hn Ke: clusion is that 
an upon the apparen I résistance of an 

aluminium plate and its film the subject of this per. This points 


E 
E 


that in practice for high apparent , it would be 
cool or circulate the diis 
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plates rises, this case at 56, and 12^ O., the electrolyte would 
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and 
tanging in number from 1 to 15 


7 volt respectively. 
h if ch rasa aluminium with its film were 
in mercury, the ce between the metal and mercury 
an idea as to whether resistance, pure and simple, played 
x the effects ied i 
on was caref 7 


The plate | 
removed, wadhed in distilled 
in clean 


mercury. Storage 
were applied as in Table II., 
also reversed so as to test the insula- 


The results show that this 
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the film broke down, as then 
: sero. Even at 30 volts the film 
restore ite insulating properties, but very rarely. On 


to 
removing the a film was left on the mercury where it had been. 
uminium plate. 


in contact with the film on the al 


pl 


(Tobe continued.) 


A NEW TRANSITION. CELL. 


Bowm time ago we noticed a paper by E. Cohen in the Zeitschrift für 
Physikalische Chemie, xiv., ls on an electrical method for the 
determination of transition oo The paper occupies some 40 pages 
in the original, but briefly the pith of it is as follows:—If a voltaic 

of similar electrodes in saturated 


dB. 
Da es Tdt 
being applied for this purpose. 

The method, however, was found sometimes inapplicable owing to 
one of the saturated solutions becoming super-cooled and not 
changing at the transition temperature. Hence Cohen, in conjunction 
with Bređig (vide Zeitschrift für Physikalische Chemie, xiv., 535), 
introduces a slight alteration in the apparatus, so that instead of two 
saturated solutions, one only is employed, the other electrode being 
immersed in an unsaturated solution of the compound. At the 
transition temperature there must be & sudden change in the 
temperature coefficient of the electromotive force, that is, in the 


value ot E =. The apparatus employed is fully described, and 


experiments made with sodium sulphate are recorded. Curves are 
plotted with electromotive force as ordinate, and temperatures as 
abecissm, and in each case sudden breaks are seen at the temperatures 
(1) 33:8", (2) 33:05, and (3) 32:9? respectively, the mean, 33°2°, 
agreeing satisfactorily with Cohen's previous determination, 32:8 

and with those of other observers by other methods. The value of 


Sm. E M is also calculated according to the equation 
d X dm _ _Wa — WI ^ bo 

dT ar ` To 2 (b — 10)’ 

where wi and wi are the heats of solution above and below 70, x the 

migration of the sodium ion, and 5, the number of molecules of water 

per molecule of the salt. Where two saturated solutions were 


employed, the value 4 7 has also the same value, and in both cases 


the calculated and observed results agreed well, thus calculated, 1:2; 


mu SP 13, 5 — r6 millivolts | 
The subject has been further studied by Cohen with the result that 
another class of cell has been produced (vide Zeitschrift für Physi- 
kalische Chemie, 1898, xxv., 300). This cell is of the following 
type :—-Electrode reversible with respect to the anion; saturated 
solution in presence of stabile solid phase; electrode reversible with 
respect to the cation. Such a cell is the Clark cell, consisting of 
mercury in mercuric sulphate; saturated solution of sinc sulphate, 
zinc, and in this cell temperature coefficient should c 
abruptly at the temperature of transition from ZnSO, + 7 H,O to 
ZnBO, + 6 H,O. Oallendar and Barnes (Proceedings of the Royal 
Society, 1897, 62, 117) found this temperature to be 38°75°; solu- 
bility experiments gave the value 39:9, and by the dilatometric 
value the temperature 38:5? was obtained. 


THE ELECTROMOTIVE BEHAVIOUR OF 
CHROMIUM. 


Ix an address to the German Electro-Ohemical Society, W. Hittorf 
described the results of ts made with two ens of 


. metallic chromium su by Moisean and Goldschmid 


Zine, according to Wöhler, . metallie chromium from its 
fused salte, and it was therefore to be expected that chromium would 
occupy a position immediately following sinc at the positive end in 
the electromotive series of metals. It was found, however, that when 
chromium was dipped into solutions (say dilute H Ol, &., which do 
not cause the liberation of hydrogen at the ordinary temperature), it 
was not only electro-negative towards sinc, but also with respect to 
cadmium, iron, nickel, copper, mercury, and silver. It had no action 
on the neutral salts of these metals, even at the inary A point; the 
F um and palladious chloride were also 
una 
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Mercuric and cupric chlorides, and cupric bromide, g fight re- 
duced to the lower salts at the boiling point. In respect 
chromium behaves like silver, but at low temperatures generally it 
acts like a noble metal. 

Attention is called to the fact that chromium forms three classes of 
compounds, corresponding to the three stages of oxidation, Or O, 
Ora O;, and Or Os, and that when it is employed as the anode during 
the electrolysis of one and the same electrolyte (Zn C];), it dissolves 
with the formation of different compounds, according to the tem- 
perature and the solvent used. s 

Chromium exists in three different states, viz., passive, active, and 
indifferent, and in each of these states it occupies a different posi- 
tion Lol electromotive series, and possesses a different chemical 
beba . 

In the passive state it is a noble metal, it possesses no reducing 
action on the salts of other metals, and follows platinum at the 
electro-negative end of the electromotive series of metals. This is 
its normal condition at the ordinary temperature, and when it serves 
as anode during the electrolysis of Za Cl, Na Cl, HOI, &o., it 
dissolves with formation of chromic acid, which colours the solution 
in the neighbourhood of the anode yellow. 

In the active state (produced generally at a higher temperature) it 
immediately follows zinc in the Volta series, and replaces all the more 
electro-negative metals from their salts. 

Employed as anode during electrolysis of (boiling) chlorides, it 
dissolves as Cr Cl, imparting a bluish-green colour to the solution. 
In certain cases the solution requires to be heated above 100^, as, for 
example, when the chlorides of magnesium and sinc are employed. 
A chromium anode still remains passive in & boiling dilute solution 
of zinc chloride (to which an excess of sinc oxide has been added to 
neutralise all the free hydrochloric acid), and the yellow colour of 
chromic acid is observed. If, however, the solution is graduall 
evaporated, the temperature rises as it becomes more concentrated, 
and, finally, at about 130? O., the green colouration due to the forma- 


tion of Or Cl, a grin 

The passage of chromium from the inactive or passive condition to 
the active is also exemplified by the follo experiment. Passive 
chromium may be bollod for any length of time in solutions of 
the chlorides of copper, gold, palladium, or platinum, without reduc- 
ing them. If, however, it be introduced into a boiling solution of 
potassium or sodium chloride, it immediately acquires its new active 


character. Consequently, a ent of chromium which, on being 
employed as an anode, has yielded chromic acid d electrolysis, 
be boiled in a test tube for any length of with the 


may 
chlorides of the heavy metals without era Any reduction; bat if 


immediately takes place. This action becomes slower and slower 
the less the quantity of KOl, &c., added, and finally becomes ina 
reciable. Moreover, the reducing action only lasts as long as 

h temperature is maintained, and ceases as soon as the solution 
coois down again. 

In the intermediate state it takes up an intermediate position 
in the electromotive series, and forms an intermediate com d. 
An alcoholic solution of sinc chloride, on electrol yields a 
beautiful green solution of Or Cl, at the chromium 

Passive chromium does not combine with free iodine, even in the 
nascent state, whilst the active modification removes iodine from 
hydriodic acid. | 

The behaviour of chromium towards melted salts is also described. 

Hittorf considers that the passive condition of iron may well be 
ascribed to the formation of an invisible film of oxide, which protects 
it; but a similar explanation of the passive condition of chromium 
does not hold good, as is shown by numerous ex 
the present no satisfactory explanation has been given of the remark- 
able behaviour of chromium. 
poene such widely divergent properties as have hitherto only 

found in different metals, The above is an abstract of a 
: pa by W. Hittorf in the Zeitschrift für Elektrochemie, 1898, IV., 
: 481. 


Are Lighting.—We are informed that the whole of the 


84 new arc lamps w as stated on 910 of our A 26th 
issue, apc men us esr ences a 5 A y for tho 
coming win | , are of the Brockie- type, and are being 
supplied by the Brockie-Pell Arc Lamp Company. 


Bankruptcy Proceedings.—In the London Bankruptcy 
Court last week, Mr. A. B. Cully, assistant receiver, had before him 
the case of the vin pereas magicis Company, 5 A 
winding-up order recently been made against oom i 
mee of creditors and shareholders were now held at the Board 
of Offices, Linooln’s Inn. The chairman reported that the 
company was registered in November, 1896, with a nominal capital 
of £10,000 in £1 shares, and was formed to carry on business as 
merchants and to acquire inventions capable of being used for any of 
the p of the company. The directors stated that 
of the formation of the company was to . electric 
cycle lamp. In July, 1897, the compeny regi the Electro- 
Lenny Company, Limited, which was now in voluntary liquidation. 
Mr. Hollis, C.A., was appointed liquidator, together with a oom- 
mittee of inspection. 


City of London College.— The THAM of lectures in 
the engineering department (Prof. Henry Adams) is now issued, alco 
a list of the classes for general subjects. 


the object 


Electrical Wares Exported. 
WIr Empa Burr. êru, 1897. | WII HAuma Berr. Org, 1898. 


| & s. Ê 1 
Alexandria. Telep. mat 288 0 Adelaide ese 2199 0 
Amsterdam . 165 O Alexandria — 18 0 
Bangkok LIA one 700 0 Bombay eee oes ees 13 0 
Brussels. ses .. 15 O | Bordeaux Pre » 10 0 
Calcutta [II] ooo 78 0 Boulogne eee 900 100 0 
Cape Town  .. .. 185 0 Buenos Ayres ...  ... 370 0 
Ch de sen [IIl e 8 0 Oaloutia eee (TTI 231 0 
rates a E ies E S ra aaa eee TI] e 0 
openhagen [I] [II] eee eee 0 
urban eee 200 900 305 0 Colombo... eee eee 14 0 
Demerara 25s 17 0 coe „, 102 0 
" Teleg. mat 198 0 | Durban ses oe 010 
East don ... „ 390 0 East e 05. 60 0 
Genoa. Teleg.mat. ... 30 0 | Gothen - . 119 0 
Gibraltar .. 969 0| Hong Kong e^ œ 150 
Hamburg 900 42 0 Lisbon e. 900 9 13 0 
Hong Kong "T" m" 15 0 Mauritius eoe dee 9 0 
Madeira .. š oe 12 0 ove . 9286 0 
Madras .. i 2 : Naples Teleg. mat. ... m : 
Malaga [11] eee oe b eee oe oe 
Malta € .. 20 0| Port eec 863 0 
Miqueson, Elec. cable 15,000 0 | Sevastapol Teleg. cable 1.200 0 
Ostend ... és s 780 0 hai E. i 12 
eee ee e 50 0 pore eee [T] 
Port Elizabeth ... œ 92 0 Ew aa Elec. detonators 66 0 
x cee 0 48 0 Sydney LII) e eee 796 0 
Bt. Petersburg eee TY] 112 0 eee [II 90 0 
eee eee 18 0 
8 olm. Teleg. wire 28 0 
" Elec. cable 650 0 
Wellington [117 eee 2 : 
eoo LII 8 
Yokohama [12] eee 700 0 
Total £20,241 0 Total £7,775 0 
Educational.—The syllabus of the day and evening 
classes to be held at King’s in the division of engineering, 
archi and applied science, during the 1898-99 session, has been 
issued. Copies, and further culars, can be obtained upon appli- 
cation to Prof. Banister F. R. I. B. A. 


“ Electricity.” —Messrs. 8. Rentell & Co., proprietors of 

our contemporary, Electricity, write as follows:—" We notice thet on 

350 you refer to a meeting of ' Electricity, Limited.’ We need 

j y say that that ng is in no way connected with this 
ournal.” 


Fire,—A fire occurred at the engine shed of the Elswick 
shipyard last Saturday, and the dynamos and other machinery were 


property, plant, valuable 
hydraulic stamping, p , forging and flanging machinery , together 
with the Heslop patent ts and goodwill of the business of the 
Hydraulic Seamless g 1 Black Bull Street, 


Leeds, has been taken over by Messrs. Morton & Oo., Limited, 
engineer and — — Mr. Maurice Graham, the urg 


director, informs us that it is the intention of his company 
the two businesses together. The works built and 


were 

with powerful hydraulic machinery for stam and ight 
ne n nie uie Lic ttm Hadop pelouts, tud it 
late company have done a uu in seamless steel for 
collieries, also seamless steel 


be added the manufacture of all classes of elevating veying 
machinery for carrying mat in large or small quantities suitable 
for oollieries, ks, and chemical works, conveying barrels, 
unloading boats, paper conf works, refuse destractors, 
and many other company make a speciality of the 
system known in gasworks as the inclined retort system, of which Mt 

himself owns many valuable patents in conneotion with this 
plant, and he has large plants for the auto- 


and. pho 
light and tramway in 
are employed. They have also sent us a list of their incandescent 
lamps of “high i with long duration,” and 
lathes, drilling machines, and other tools, 
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The London-Provineial Electrical Company, Limited. 
—The first meeting of creditors under the winding-up order recently 
made against this company was held on Tuesday bos Mr. A. 8. 

, assistant official receiver. The chairman stated, says the 
Times, that the accounts had not yet been filed, and the 
meeting would have to be adjourned, as there was not a quorum of 
creditors present. The company was registered on June 17th, 1897, with 
a nominal capital of £60,000, to acquire the business of 

carried on by Messrs. Ridings, Codd & Oo., of Birmingham. 
The company appeared to have been promoted by Mr. J. H. Crawford, 
who acquired the business and certain patents in February, 1897, for 
£3,000, of which £1,500 vot sae im cash and the balance in shares 
of thecompany. The sale price to the company was £30,000, payable 
as to 410,000 in cash, £10,000 in shares, and £10,000 in cash or — at 
the option of the directors. No prospectus was issued, and the onl 
shares allotted were those issued as fully paid to the vendor and h 
nominees (£20,000). In April, 1898, deben for £10,000, charging 
the whole of the company's assets, were issued as security for the 
cash portion of the 3 price, and on the 10th ult. a receiver on 
behalf of the deben holders was appointed. The liabilities were 

at £3,800, of which £3,100 was in respect of money 
advanced by Mr. Crawford, and the assets consisted of certain patents 
sndadynamo. It was a question whether the business been 
assigned to the company, and points would arise as to the 
of the directors in that respect, and also as to the qualification 
4 a The proceedings resulted in an adjournment to 


m Incandescent Lamp.— We have had our 

to a support for the filaments of electric 

incandescent lamps, the invention of Mr. Fred. Satchwell, manager 
Hiram S. Maxim Electrical Engineering Syndicate. The 
ö a piece of mica with slots or holes in it through 
the legs of the filament pass, the scroll of which over 

the top thus being held firmly in every position. The features 
are that lamps can be hung in any desired position without the 
g from the centre of the bulbs and touching the glass, 
which causes fracture, and causes lamps to fail prematurely, especially 
if placed in other than vertical ons. It further has the effect 
of so steadying the filament d carriage as to prevent fracture in 
The whole T very simple as the illustrations show. 
not sealed into the glass but sprung into two neat slots 
which hold it firmly. This support has had a steady 
lengthy trial by Messrs. Mackey, Mackey, who hold a 
j for its use. We understand that Mr. Satchwell's present 
urchasing the rights of manufacture and grant 
e lamp is alight the mica cannot be seen. During 
filament remains ectly steady, which is a 
ship lighting. Supports for ents which 
usly in use have mostly been in wire, which conducts 
of the bulbs and if the wire is not made of 
m causes the bulbs to crack. Where there are two or more 
the filament, or double filaments as in most high voltage 
will be found to be of great service as the filaments cannot 
, CA short-circuiting. We understand 

experiments of Mr. Hiram S. Maxim with the incandescent 
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electric lamp have resulted in the production of a 2:8-watt lamp 
which the company say will compare favourably in life and maintenance 
of candle-power with the watt lam 


Mal see when the lamp is placed on the market and thoroughl 
tested. We have before us at the time of writing a 230-volt 16 OP. 
man d de Masi Bronte with single filament, and to all appear- 
ances no longer or than an ordinary 100-volt lamp. The 
9 delayed 8 their v, on the 
market owing time spent in or necessary t and 
machinery for their small works at Victoria, but dmi within A 
month to be able to supply a limited demand; larger works in the 
meanwhile are to be wi tad and a company of £250,000 to be 
formed in the immediate future to manufacture the new lamp, and 
electrical goods in general. Mr. Satchwell is the inventor of the 

cap” now being used largely by the Sunbeam Lamp Oompany 


=e 


vertical spiral filament for h vol lamps, but 
MES th ices are pub erent Qe Sake has 
incandescen 


the sole right of manufacture, and some time ago he brought 

recently a new for electric y 

M tooo with pem of " 
has 


New Premises.—Messrs. Butcher & Blaxland are about 
to open premises at No. 42B, Burgate, Canterbury, as electrical 
engineers, fitters, &c. 


Nut-lock Washer.—The Safety Tread Syndicate, Limited, 
of 15, Barbican, E. O., send us a list of their patent positive nut-lock 
washer, which has been specially designed to meet the requirements 
of fish-bolts, and which is claimed to combine certain 1 of nut 
and spring power to take up wear of surfaces or elongation of bolt. 


Personal.—Mr. Edgar A. Ashcroft has severed his con- 
nection with the Sulphide Corporation (Ashcroft's Process), Limited, 
and is now la himself out for consulting work in metallurgy, 
mines, and , electrical, chemical, and general engineering, at 
13, Victoria Street, S.W. 


Receiving Order.—At the London Bankruptcy Court, 
on September 2nd, on the petition of a creditor, a receiving order 
was ted in re J. Goodman & Oo., gas and electric fittings dealers, 
48, Commercial Street, London, E.C. The first meeting of creditors 


will be held at Bankruptcy eye on September 14th, at 12 noon, 
and the public examination will take place on November 3rd, at 12 
noon at same place. 


Removal,—Messrs. O'Gorman & Cozens-Hardy, con- 
sulting engineers, draw attention to their change of address to 66, 
Victoria Street, Westminster. 


South African Electrical Notes.— T British and 
South African Export Gazette for the current month has the following 
electrical interest in connection with South African work :— 


United Engineering 2 for the Van Ryn gold mine.— An elec- 
tric lighting dynamo has installed at the York gold mine.—The 
East don Town Council have accepted the tender (£41,750) of 
Messrs. Reunert & Lenz, Johannesburg, for the electric i arm 
installation of the town. The plant will comprise boilers (including . 
mn manufactured by Messrs. Babcock & Wilcox; engines 
by Messrs. G. E. Belliss & Oo., Limited; dynamos by Messrs. T. 
Parker, Limited ; and arc lamps by Brockie-Pell Arc Lamp, Limited. 
An additional tender of 2.880 by Messrs. Reunert & Lenz for the 
supply and erection of material required by the Harbour Board, has 
also been Rovio: ae prece Hubert Davis & Spain, Johannesburg, 
are the su l tenderers for the electric tramway of East London, 
the sum being £9,673, which & proposed extension would increase by 
£1,862. The motors for this contract are to be manufactured by the 
Electric Construction pr rare Limited, Wolverhampton.—The 
complete plant of a new drill has been delivered at Johan- 
nesburg, to the order of Mr. George Albu, for experimenting on the 
Rand.—Orders for the supply of electric meters to the Johannes- 
Lus Pei Council have given out.—The extension of the 
Dur electric lighting system to the suburbs, at a cost of £20,000, 
has been decided upon by the Durban Town Council. Orders should, 
therefore, be shortly forthcoming.—A ipae prs electric plant has 
been installed at the Porges Randfontein gold mine. 


Theft.—A storekeeper (named Cross) in the employ of 
the Manchester Corpora Electricity Works, was on the 1st , 
at the Manchester City Police Court, committed for two months' im- 
prisonment for stealing 23 tons of waste metal. 


Trackson Bros., Limited.— The firm of Trackson Bros., 
electrical contractors and engineers, Elizabeth Street, Brisbane, has 
been formed into a limited liability company, and Mr. James Trackson 
has retired from the proprietorship of the old business which has been 
in successful operation for 14 years. 


Vacuum Quick-Drying Apparatus for Cables.—We 
illustrate below a new quick-drying apparatus for jute and paper, 
cables, &c., which is made by Herr ing, jun., manu- 
facturer of cable- machinery, Berlin. In this apparatus the 
source of heat is placed inside of the cable-layers, and in these there is 
therefore a lively development of steam which forms an excellent 
transmitter of the heat to the cable. In the earlier forms of vacuum 

apparatus the heat was applied only to the outside of the 

cable- yers, and a large quantity was lost through radiation, but in 
"heus dy new — the whole of the heat is utilised and pressed 
through the cable layers, and in fact sucked through the high vacuum 
which —— around the rui layers. d a consequence every 
part of the cable is permeated by the heat. e apparatus consists 
of a cylindrical body, a, with slide rails, ö, and hermetically sealed 
Inside on the back partition, d, are fitted the heating ar- 
rangements, e, and by means of f steam is admitted and is carried 
off at g. In addition the apparatus has a semi-circular heating jacket, 
h, which is fed by steam entering at i and exhausting at . The 
working is as follows :—The truckframe, 7, carries on the axles with 
rollers, m, winding ees A drums of perforated sheet iron, o, with 
dried is wound lightly on this drum, 

preferably crosswise. The truck with drum is then, by means of a 
movable oe driven into the apparatus, the door, c, hermetically 
closed and through connection with an air-pump at p with a surface 
condenser (by means of which the exhaust steam is condensed and 
measured) a high vacuum is obtained. Through the intensely high 
heat action of the coils, ¢, the quickest and most complete 
is effected, as the is forced to thoroughly permeate the 

from inside to outside. No means of escape for the heat is 

end of the hollow drum is closed by a 


door, c. 
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with the compound, be impregnated in the same an and ina 
vacuum. For purpose only a sufficient quantity of compound 
is introduced by means of the valve, r, and the vacuum in the ap- 
paratus, so that the surface of the compound stands a little below 
the lowest heating coil, e. The compound must then be cooked to 
the desired temperature by the heating jacket, À. In the door, c, is 
fitted a spindle with stuffing-box and crank handle, the spindle 
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carries two arms,s. By means of these arms, which engage the 
handgrips, u, it is possible by turning the crank handle, to dip the 
cable, which is wound on the drum, in the fluid mass of the com- 
pound, in lengths, and impregnate same in the vacuum. Of course, 
the whole vessel can be filled with compound; after, however, this 
has been done, it is to clean the coils of any adhering 
compound which has oozed through, by means of a sharp wire brush. 
In order to prevent the compound from boiling over into the air 
suction tube, this is fitted with an automatic bor valve. 


ELECTRIC LIGHTING NOTES. 


Amblecote,—At a meeting of the District Council last 
week a letter was read from the clerk to the Stourbridge Urban Dis- 
trict Council, suggesting that a conference between the Committees 
appointed by each Council on the electric lighting question might be 

mutual service. A letter was also read from Mr. J. A. Lycett, 
district superintendent of the British Electric Traction Company, 
who asked for an interview. A Committee of six members was 
appointed to wait upon a Committee of the Stourbridge Council. 


Barking.—The Council has resolved that the maximum 
charge for electricity be 6d. per unit for the first hour, and 2d. per 
unit thereafter. Applications had been received for about 800 
8-C.P. lamps, and the engineer has directed the contractor to arrange 
for the connections. The mains are to be extended in a number of 
thoroughfares, at a cost of about £800. The surveyor has gone into 
the question of the amount that would be saved by making the 
extensions to the station at once, which he estimated would be 
jb A £250 and £300. The cost of such extension would be about 

800. 


Bath.—At a recent meeting of the Surveying Committee 
Mr. Matthews inquired if there was any intention to use electricity 
for lighting at the destructor works. The chairman said at pre- 
sent oil was in vogue. Mr. Knight referred to the inquiry held two 
years ago, when Mr. Metzger presented a report showing the expense 
of substituting electricity would not warrant the Committee making 
the change. After a short discussion the subject was sent to the 
Scavenging Committee. 


Beckenham.—With reference to our 
this heading in our August 5th issue, in which we stated that the 
Beckenham District Council had passed a resolution respecting its 

rovisional order, we think that the note must apply to some other 
uncil as we are credibly informed that the enham Council has 
passed no such resolution. 


Belfast.— The Electric Light Committee is to light 
certain streets by means of incandescent electric lamps by way of 
experiment. 


Berlin.—The South American Journal says :—* The 
Berlin General Electricity Company had presented a petition to the 
Intendant, protesting against his order for su ion of the com- 
pany's works, on the ground that the Slaby system had not been 


h under 


followed in the installation of electric canalisations, and the y 
asked that the order now be annulled, as serious injury would 

wise be caused to the company by the stoppage of the works for a 
lengthened period. The company offered to make the new installa 
tions upon the Slaby system, and to alter the existing installations in 
accordance therewith previously to the termination of the works. 
The Intendant had acceded to this request, and had annulled his order 
of suspension of the works.” 


Birkenhead.—Mr. William Bates, resident electrical 


engineer, has prepared a report dealing with the increase of 
corse e electricity works, and suggests the provision at an early 
te of an additional 150 unit d o. As to the p exten- 


sion, provision is made to meet demands for the next two years 
at a cost of £13,343. A list of 32 streets is given for the la of 
distributing mains, and it is recommended that provision sh be 
made for service cables, &c., for 150 fresh consumers. The ue 
borrowing powers of the Corporation for electric supply are £41,500, 
but there is an excess of that suthorised outlay on the cost of the 
existing works amounting to £1,512. In order to cover this excess 
and carry out the proposed extension, the Committee have resolved 
e: apply to the Local Government Board for power to borrow a sum 
of £15,000. 


Birmingham.—St. Martin's Church is to be lighted by 
electricity. The installation is to cost £430. 


Bo'ness Docks.— An electric light installation has been 
fitted up by the Brush Company at Bo'ness Docks, and on Thursday 
night last week a number of the lamps were lighted for the first time. 
There are 20 lamps altogether at the harbour and docks, 16 being are 
lamps of 2,000 C.P. 


Bournemouth.—At the Town Council meeting at 
Bournemouth on Wednesday (September 7th), the following resolu- 
tion, moved by the Mayor, was carried by 16 votes to 1 :—“ That 
application be made to the Board of Trade for a provisional order 
under the Electric Lighting Acts, 1882 and 1888, to authorise the 
Council to supply electricity for any public or private purposes 
within the borough.”—Mr. Roker suggested that power to supply 
electricity for traction purposes should be also inserted, but it was 
explained that it was covered by the resolution. 


Bristol.—The Electric Lighting Committee has resolved 
to reduce the charge from 6d. to 5d. unit from October 1st. The 
Committee is able to offer the public this reduction owing to the 
increased consumption, but the public must still keep this 
increase of consumption if the cheapened rate is to continue. po 
turally, says the Bristol Mercury, the new works of the Electric 
Lighting Committee on Temple Back are practically com and 
the Committee are only waiting the arrival of the re er of the 
machinery, which they hope to get in time for the winter demand in 
October. They will then have & capacity for 80,000 incandescent 
lamps. At the present time they are supplying 54,000 incandescent 
lamps which are in use. Yet, with that limited number, A 
paying the interest and sinking fund upon a very large propo ot 
the total outlay for the big works. Even at present they have a de- 
mand for nearly 60,000 lamps, but all are not yet connected, and out 
of these the exact number installed is 54,700. They hope to have the 
whole of the 80,000 installed by the end of the coming season if the 
demand increases at the rate they anticipate. 


Bury.—At last week's Town Council meeting the borough 
engineer and the electrical engineer reported upon the ity for 
an extension of plant at the electricity works, which bad already 
been before a meeting of the committee on August 22nd, was con- 
sidered. The number of consumers had increased from 41, with 
2,481 lamps in March, 1897, to 101, with 6,788 lamps at the present 
time. Applications fora further 1,725 8-O.P. lamps had been re- 
ceived, making a total of 8,518, leaving only a balance of 1,487 to 
make up the full complement of 10,000 8-O.P. lamps, which was the 
estimated total capacity of the present plant. An expenditure of 
£5,350 was necessary on the present plant to meet the requirements 
for the winter of 1899-1900. The present borrowing powers 
(£30,000) were almost exhausted, there having been expended, up to 
the end of July last, over £28,000, while authority had been given to 
expend another £4,000 on mains, which would make the iditure 
exceed the borrowing powers by £2,000. The Electric . 
Committee has resolved plans and estimates foran extension of the 
plant at the electricity works, be prepared, and that the Town Clerk 
make application to the Local Government Board for power to borrow 
the sum of £20,000 to carry out the necessary works. 


Bury St. Edmunds.—lIt is stated that on Thursday last 
week a communication was received announcing that the Local 
Government Board had declined to sanction the borrowing of 
£20,000 for electric lighting purposes in the borough. ' 


Clontarf.—The Township Commissioners on 6th inst; 
discussed the electric lighting question. They had asked the Dablin 
Tramway Company to supply the electric light, but the company 
wrote stating that they could not do so. The secretary read a letter 
from a London electrical engineer, offering to advise the board on the 
best scheme to be adopted. The board decided to ask Messrs. Porte, 
Sykes & Oo., N engineers, Dawson Street, what their charge 
would be for advising on & scheme. 


(Continued on page 382.) 
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THE WORKS OF MESSRS. BROWN, BOVERI 
AND CO. 


To English electrical engineers, the words Polyphase Alter- 
asting Current Machinery” are not, despite their euphony, 
words to conjure with; nay, it is even sad to relate that their 
utterance inspires in the breasts of many of this fraternity 
feelings of insular prejudice which place us above and beyond 
all Continental fads.“ The English, they argue, profit by 
the experience of other nations, and do not rush at a new idea 
with the impulsiveness of the foreigner; and, whilst the 
demand for the old style of thing continues large enough to 
fl our workshops, there is no necessity to lay down fresh 
plant and to make new patterns. 


— — 
"n ihi "DNUS MI n 


out on his own preserve. Every week we hear of fresh 
advances in the * polyphase" line in England on the part of 
the Continental and American makera, and the latter have 
been very quietly installing all over the country not only 
American dynamos but American engines, the plants and 
schemes being got out by American engineers sent over to 
England for the express purpose of studying local require- 
ments and conditions. 

However, the above arguments rather belie the title of our 
article ; but it is possible that they may be more clearly 
thovgh indirectly brought home to us bya visit to “the 
enemy's " country (where we can see some of the forces and 
orgauieation at his disposal for the commercial invasion of 
our shores), than. by. a moral and economic disquisition 
with the help of Board of Trade returns. 


Ta a ba — 
— * a ad - ` a 
D Eat — 
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Fic. 2.—FAck PLATE LATHE WITH 1,500 H. P. ARMATURE. 


This theory is no doubt sound, but it can be carried to 
excess; there comes a time when, the success of an article 
having been proved, the public turns to its suppliers and asks 
for this article; if the public is then told that, owing to the 
great demand for the old article the suppliers of the same 
can only make the new article at a price and in a time which 
are both prohibitive, the public—which is not particular as 
to the source of its supplies as long as it gets what it wants— 
tarns to the foreigner who has the article ready made and in 
large quantities; and, once let the foreigner get a foothold 
in any particular branch of our trade, and it is hard to oust 
him ont of it. 


Tbe signs are not wanting that, unless the English dynamo 


maker looks to himself, his foreign rival will have cut him 


When we emerge from the chalet-like station at Baden, 
20 minutes’ ran from Zarich, we see nothing but a quaint 
little town of the usual Swiss type, nestling in a valley and 
up the sides of steep wooded hills. At the bottom of the 
valley runs the River Limmat, whose source is in the Lake 
of Zurich; at times of a limpid blue, at others turbulent, 


. muddy, and raging. And thereby hangs a tale. 


Dispersed about the town are varioas hotels and pump 


rooms for those who take the cure; but it is doubtful 


whether many of those who patronise this charming resort 

are aware of the large works which lie hidden away behind 

the trees on a plateau adjoining the railway, or if they 

associate ithe) rushing Limmat with their immunity from 

smoke and chimney stacks which the presence of Works 
F 
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usually entails. However, “where ignorance is bliss cis Brown, Boveri & Co. therefore decided to put down a steam 
folly to be wise," except for those who go to Baden on reserve plant of their own, and this has been running since 
business. l last winter. It consists of two semi-portable com 

Now that we have got as far as the Works, it woald be as engines, by Lanz, of Mannheim, of an output of 120 B. H.P. 


well to stop and say 
a word or two about 
their origin, with a 
view to demonstrate 
how da eed) this 
gigantic business has 
been built up. 

When Mr. C. E. L. 
Brown—whose name 
is so justly familiar 
that we need not do 
further than mention 
it—left the Oerlikon 
Works in the autumn 
of 1891, he joined 
his former colleague, 
Mr. W. Boveri, at 
Baden, and thereby 
founded the firm of 
Brown, Boveri & Co, 
Whilst the firm's 
offices were in course 
of construction, the 
business was con- 
ducted from a tem- 
porary office in the 
Café Sshwert, which 
may thus be described 
as the birthplace of 
the now well-known 
firm. 

Recently this café 
was bought by the 
firm for the benefit 
of their technical and 
commercial staff, and 792 y. 
it is now known as = E — 
the B. B. C. Club; 
and a very comfort- 
able place it is. 


Fic. I. — CRANE WITH THREE-PHASE MOTORS. 


each, 

by belt two - 
phase 80 - kilowatt 
generators, "These 
are built for thesame 
tension as the high 
tension wires coming 


| up from the power 


house, so that the 
steam and water 
power plants may be 
worked in parallel to 
help the town light- 
ing. But as the 
Baden Electric 
Lighting Company 
are now also putting 
down a steam reserve 
plant, all further 
anxiety as to failure 
of the supply wil 
needless. 

When the power 
house was first 
opened a transform- : 
ing plant was pu - 
down . for ing 
three - phase ma- 
chinery. This con- 
sisted of a two-phase 
motor coupled direct 
to a continuous cur- : 
rent dynamo having 
contact Ys Boasto < 
give out three-phase 
current. This cur- 


rent was aleo em- 
ployed for the first 
travelling cranes, and 
has been adopted for 


In the early part of 1892 the new Offices and Works were certain isolated motors. Since then another of these converters 
finished as far as existing requirements necessitated, and the has been laid down. The sizeof the Worke, however, increased 
Works were then temporarily driven by a Marshall port- by leaps and bounds in direct proportion to the number of 


able engine, which 
was also used for 
testing purposes. 
One of the earliest 
orders executed 
was for the first 
two 200-horse- 
power two-phase 
yenerators driven 
by turbines from 
the water-power 
generating station 
on the River Lim- 
mat. When these 
were completed the 
Marshall portable 
-was dispensed witb, 
and the motive 
power for the Works 
was supplied en- 
tirely by two-phase - 
motors. TM 
The power house 
on the river, which 
belongs to the 
Baden Electric: 
Lighting Company, . 
now contains four 
200-horse-power 
two-phase gene- 


Fic. 3.—MorToR on CoLuMN DRIVING SHAFTING. 


a 

all the two-phase 
current supplied by 
the lighting com- 
pany into three- 
phase current 
impr for driving 
the Works, the two- 
phase current de- 
rived from the 


plant has been more 
and more utilised, 
and the three-phase t 
current is now only 1 
used for testing, t 
and for the old 
motors above men- 
tioned. 

At one end of the d 
shops is si 
-the switchboard, 
which contains all 
the necessary 
switches, instru- 
ments, &c., for 
working the various : 


orders, as it 
wonld ie deen 


ratore, but owing to the fact that the quantity of circuits, and does not otherwise call for much comment, The: 
water in the Limmat variea greatly, it pis rad happened current from the power house and steam reserve plant is sup- 


that the power available was not 8 


cient for the plied to the works at a tension of 1,000 volts, and there trant 
» 


completed Works and the lighting of the town. Messrs. formed down to 120 volts by means of two transformers of 


^" fee $3 


^ 


It will thus be 
geen that there is a 
total of about 558 
H.P.“ installed in 
all, consisting of 
458 H.P. on the 


two- 

and nearly 100 H.P. 
on the 
circuits. When to 
this is added the 
power used for light- 
ing, it will be seen 
that the transfor- 
mers mentioned 
above would have 
all their work cut 
out to keep every- 
thing going at once, 
if such an improb- 
able demand were 
ever made on them. 


the Works is effected 
by means of 830 
incandescent lamps 
and 90 arc. lamps. 
Korting & Matthiessen type, and are run three in series across 
105-volt mains, in itself a not discreditable performance. 
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100 kilowatts each, four of 40 kilowatts each, and two of 

10 kilowatts each. Another transformer of 15 kilowatts is 

used for the office lighting, and is placed in the engine house. 
The following is the total number of motora installed :— 


Three-pbase motors ... 24. Total power . 97:5 H.P. 
Two-phase motors .. 37. Total power ... 408 0 H. P. 
Twc-phase motors for 

the two to three- 

phase converters ... 2. Total power. 500 H. P. 


circuits, 


-phase 


The lighting of 


The latter are of the well-known 


Fic. 4.—PaRT oF WiNpiNa SHop witn 1,000 H. P. Motor. 


culverts with cover plates. Bare conductora on porcelaia 

insulators are used and the wires are run up the columns 

which support the shops—for the purposes of lighting, and 
are protected by means of casing where within reach. The 
lighting is throughout on the two-phase circuits, half on 
each phase. | 

The deve'opment of the single-phase motor was the work 

to which Mr. Brown chiefly devoted himself after his 
establishment in Baden. Marly in 1892 the present form 
of asynchronous 
motor -was first 
adopted, though for 
some time after ex- 
periments were 
made with various 
forms of synchro- 
nous motors with & 
view to improving 
the power faotor. 
Bat other disadvan- 
tages prevented 
their adoption ag a 
Standard type, and 
the attention , of 
the firm was; de- 
vot ꝛd more particu- 
larly to the perfect- 
ing of the asyn- 
chronons form. 

. The present dis- 
osition of the 
orka is as follows: 

—Along a private 

road run the engine 

house, offices, wiring 
store and pattern shops. Behind these again are the buildings 
for the new offices and also the main workshops. Oa both 
sides of these, and parallel to the private road run the rails 


Fic. 6.—SwITCHBOA RD SHOP, 


All, the mains which supply the shops, whether for light- 
ing or power, are run along the floor of the shops in iron 


direct on to the railway sidings, At the end of the road 
and of all these buildings is situated a large yard where 
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heavy castings are stored, and then the Brugger Strasse cuts 
across at right angles and divides the new foundry - from the 
rest of the works, to which it is connected by the afore- 


mentioned rails, 
The present 
offices consist of a 
three storey build- 
ing, the ground 


floor being devoted 


to the commercial 
department. The 
first floor contains 
the Principals’ 
private offices, the 
estimating depart- 
ment, and the cor- 
respondence offices: 
The second floor is 
` wholly occupied by 
the drawing offices, 
divided into gen - 
rator, motor, trans- 
former, and switch- 
board departments. 
On the flat roof is 
a glass house for 
blue printing. The 
new offices referred 
to before will be 
more than double 
the siz3 of the pre- 
sent ones to which 


they will be connected by a bridge. They will be rcady for 


use early next year. 


The psttern shops 


and various stores faci ng the private 
road are two story-buildings. The main workshops cover an 


— —— —ñͤ— — — 
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Fic. 5.—Part or WINDING SHOP WITH 1,200 H. P. GENERATOR. 


was, until quite recently, entirely absent from the establish- 
ment—and-even now it is not continuously used, and the 
engine house is quite separate from the 


shops. Thea : 
ance of these shops 
when {in full swing 


is, however, a thing 


to be seen- rather 
than to be described, 
and to the visitor 
the effect is so sur- 
prising and over- 
powering that it 
takes some time for 
tlie impression to be 
fally realised. The 
different bays are 
spanned by travel- 
ling cranes of 
various powers, dis- 
tributed as follows: 
Erecting’ shop, 
one of 30 tons. 
` Heavy turnery, 
two of 15 tons each. 
Winding shop 
and testing room, 
twoof 10 tons each. 
Other shops, 10 
cranes of 8 and 5 
tons each. | 
The smaller 
cranes are mostly 


driven by hand gear, two of them only being fitted 
with motors for the lifting and lowering motions. The 
larger cranes are worked entirely electrically, a view 
of the crab being shown in fig. 1. One feature of 


area of 12,000 square yards and consist of 15 bays. They 
are exceptionally well lighted, and present an appearance of 
light and cleanliness not often seen in engineering Works. 
This is to be attributed in great part to the fact that steam 


Fic. 7.—ERECTING SHOP. 


these cranes is that separate motors are employed for 
each of the three motions, to that the failure of one 
motor would not mean the entire failure of the crane. The 
motor for the longitudinal motion of the whole crane is 
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on a brsoket in the middle of one of the girders; the other 
two are mounted on the crab and move with it. The cur- 


cie pcs lowering is completely under the control of the 
man in charge, who controls the switching gear from a cab 
which travels with the crane and is suspended from one end. 

The machine tools in the shops number abont 500, of 
which some 150 are lathes of various sizes. The two largest 


Ea arrangement. „„ 

Bat the majority of the tools are driven from line shaft ing 
having one motor for each shaft. Such a motor is shown in 
fig. 3. It will be seen that it is fixed to a column and con- 
sequently may be said to occupy no floor space. The older 
motors have short-circaited * squirrel-cage rotating parts, 
and are started light by lifting them so as to slacken the 
belt. They are carried on vertical slides on the columns, 
and, on starting, the weight is taken by a crutch; after 
slackening the bolts holding them to the slides, they are 
raised by a screw. In order to diminish the starting onrrent 
mid the transformers supplying these motors are pre 

ided with a middle terminal giving 50 volts or about half 

tension. This is connected to an intermediate main, and 
the motors at starting are switched on to this. On attaining 
speed they are switched on to the full tension and the belt is 
tightened by lowering the motor. The newer motors are all 
provided with w: rotors, having sliding contact rings for 
use with starting resistances. The power of the motors used 
for driving lines of shafting varies from 15 to 20 H.P. 

As about 85 per cent. of the firm’s work consists of alter- 
nating current machinery, and much of that multiphase 
motors, the sheet metal shop is considerably developed, and 
contains many ingenious machines. The discs of metal 
which are to form both fixed and rotating parts of the 
finished motors, are firsé 8 with two sets of holes 
the outer circle for the fixed , and the inner for the 
rotating part. These are d at the rate of four holes 
at a time, and in the newer ines the feed from one set 
d four holes to the next is effected automatically. The two 
parts are then severed by means of rotating shears, leaving 
an isthmus of iron of less than a millimetre over the. holes, 
to be turned down after the plates are put up together in the 
armature, so as to leave the half millimetre or so of clearance 
with which these motors work. After being put together, 
the holes are, of course, filed out, so as to leave a smooth 
surface inside. By the above operation it is obvious that a 

s x o oci be saved. A | M 

w of part erecting shops is given in fig. 7, 
and speaks for itself. - 

Two views of the armature winding shop are given in 
figs. 4 and 5. | 

It will be seen that the “ hole” or “ tunnel" wound arma- 
tare B exo naively employed. The large armature in fig. 5 
is for a 1,200-H.P. generator for power distribution in the 

of Lyons, of which no less than eight have been sup- 
plied, while six similar ones are being delivered to the city 
of Geneva for the Municipal Power Station at Chévres. In 
id on the right, is the fixed part of the 1,000-H.P. two- 


to avoid them. The wires are carried through the 
iron cores 


w 
8 
E 
E 
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before being used. The motor above referred to will be 
coupled direct to the oentrifugal pump, which has a lift of 
480 feet. The motor will be run on the 2,500-volt circuit 
of the Chévres plant, and in connection with this plant the 
firm have now in hand a new switchboard to replace the old 
one—dealing with 20,000 H.P. of generators, as well as a 
3 of feeder panels, &c. The whole will be 90 feet 
ong. 

For winding the spools of field magnets, &c., special 
winding lathes are used. The wire is guided by means of 
sheaves, which are advanced by a leading screw. Change 
wheels are provided to adjust the feed to the diameter of the 
wire, and at the end of the spool the motion is reversed, 
j ust as on a screw-cutting lathe. Par lareo feld me is a 
by a separate two-phase motor. For magnets the 
windings are now always made of thin copper strip wonnd 
on edge, the successive windings being separated by means 
of varnished paper. This work is done in an ordi 
screw-cutting e, a special guiding arrangement being 
fixed on the slide rest. IE 

The testing room is fitted up with the various a 
and instruments necessary for testing all kinds of machinery. 
A 25-H.P. motor is fitted with cone pulleys for obtaining 
fine graduations of speed. Larger generators than this are 
tested by another motor, worked directly from the high ten- 
sion mains. Special alternators with sub-divided windings 
are employed for testing motors; by connecting these up in 
various ways, and running them at different speeds, all 
different tensions and frequencies may be obtained. 

As the firm makes a speciality of high tension work, a 
department in the testing room is devoted to the testing of 
the tubes, £c., employed in the winding of high tension 
machinery. For this purpose a transformer is used, giving 
T es tensions op to 60,000 volts; lower dire hs 
obtain y ing the primary tension supplied to thi 
transformer. Gesala, aaah as the fly-wheel type, 
which cannot be erected in the works, have the insu- 
lation of their armatures tested with this transformer, 
and are, of course, only finally tested when they can be run 
in conjunction with their engines or turbines. The other 
half of the testing room bay is devoted to the packing of 
machinery, so that a machine after being tested can be 
despatched without further loss of time. 

The switchboard 5 (gee fig. 6), has been de- 
veloped owing to the difficnlty of obtaining from indepen- 
dent manufacturers the high tension 1 1 required for 
the various work of this description unde! 


The new smiths’ shop has been fitted up in order to eur 
the firm more independent of outside manufacturers It 
contains two hammers driven by compressed air, at six 
atmospheres; one of 1,100 lbs. and the other of 165 Ibs. 
The compressed air for these and for the fires is supplied by 
a blower driven by a 25 H.P. two-phase motor. The 
cylinder is 225 mm. in diameter and 450 mm. stroke, and is 
driven at 125 revolutions per minute. .The air is com- 
pressed into a reservoir of steel, containing 15°7 onbio 
sealer ey 5 i 5 conducted rd the pater ri fires. 

you e end of the main works is the yard for large 
castings before referred to; x epee rah ar 
gantry crane, also worked electrically. l 

' The new foundry lies on the f side of the Brugger 
Strasse and contains three cupolas, each capable of mel 
three to four tons of metal, and is commanded by one 15-ton 
crane and two hand cranes for four tons each. The Roots 
blowers and the lift for pig iron, &c., are worked by means 
of two-phase motors. For drying large moulds, small port- 
able furnaces are rr gis be lown by fans mounted on à 
base with a motor, the whole forming a very handy arrange- 
ment and saving a good deal of handling of the moulds to 
bring them into the stoves. 

The works now employ about 1,000 workmen, and the 
branch works in Franklort—started in 1894 when the 
contract for the central station was obtained—employ about 
200 men. 

. Binoe the beginning of the works, 4,500 generators 
motors have been turned out, aggregating a total rd 
230,000 H.P.; and 2,800 transformers, of a total t of 
86,500 kilowatts. In these figures the output of the 
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fort works is included, but it is very small compared with 
that at the Baden works, At the present time the firm has 
upwards of 20 machines of 1,000 H.P. or over on order, in 
the Works or being erected, and from the present state of the 
market and the demand for electrical machinery, it is not 
probable that the s gs output, which has con- 
im morea since the , will be in any way 
n 

t. will thus be seen that during the nine 
existence the yearly average output has been over 25,000 
.H.P.; and taking into acoount the fact that during ‘this 
comparatively short time the Works and the firm’s reputation 
have both had to be built up, this figure is little leas than 
remarkable. 

As the firm do not generate their own motive power exclu- 
n but have to pay the Baden Electric Lighting Company 
for the current derived from water power, no figures as to the 
coat of driving the shops electrically would be of much value 
for comparison with the brake horse-power rate of steam-driven 
3 may, however, be stated that Messrs. Thomas 

ns Limited, of Hartle ol who have been 

Intel Kings Messrs. Brown, Boveri & nts for the 

nited Kingdom, have recently installed 1 polyphase motor 

pan for viden: their works, and thereby save 100 tons of 
coal per w 

Polyphase - work has become almost universal on the 
Continent since the famous Frankſort- Lauffen installation; ; 
whilst, on the other hand, it is yet hardly thought of in 
England. If, therefore, the desoription of these famous Works, 
incomplete thongh it is, will cause some of us to think a little 
more, and L4 perhaps to verify Kant's theorem, that 
nothing exists which has not first been made ne to our 
senses, it may be said to have achieved a useful purpose as 
far as our country ia concerned. 


ELECTRIO LIGHTING NOTES. 
(Continued from page 376) 
Biles —The ‘saat of the Cork Harbour Board made 


last week re the improvement which is to be made in 
to lighting othe quay b 5 The whole of the 
quay hted, and the Lighting Company 


tà got the work done as quickly as possible. 


Coventry.—A start has been made at . in ag | 


oe mint it ee S British Ins 

Compeny was on July 15th, ix iios of able hava aids 
been delivered, but for a delay in the delivery of the troughing 
in which the cable is to be laid, a start would have been made three 
weeks ago. The high tension cables are to be laid on the solid system, 
ea he ee e tin , #8 were the original rub 

cables. The work is un perintendence of Mr. G. 8. Ram, 
manager of the Coventry Electric Light vent Works 


Croydon rne zori mede to the extension of the 
electric from to Norwood proceeding rapidly, 
cables ha been laid down in the principal roads. 


Cults.—Messrs. P. O. Middleton & Co. have entered into 


possession of the electric 77 
ind managed by the, Mann These works will be carried 
a ous 8 whe purpose making 


Dumfries.—The 5 e Burgh School Board have 
Technical School which is A e rovided by Mr. Andrew Oarnegie, of 


New York. In constqaence increase in initial cost and annual 
charges, it has been decided to confine the p to an installa- 
with instruction in 


tion sufficient to meet all requirementa 
electrical enginbering. 


u Danüee.—At a meeting of the Gas Committee last week, 
H. Tittensár, electrical 


engineer, reported several a lioa- 
tions for a sipply of elect: ic light without the old area in the neigh. 
bourhood of West Port, Lochee Road, and Bell Street. A petition 


was enclosed pes riga by a pipe iier the IP stated that 
e coming winter. Mr. 

ly asked it would 
three feeder mains 


stated r plant at ths xir station would be almost. fully 
loaded, and the present mains, owing to the demand, 
especially during the year, would be overloaded. . Tittensor 


past 
recommended that the distribution mains be looped by a new main, 
at a cost of £300. The cost of the extensions referred to in the 
minute of April 5th and those just mentioned were approved of by 


the Committee, and 


ears of the firm's - 


they recommended that the work be carried 
et Ae CM Commissioners, She Sota) cost of the undertaking being 


Eccles.—Mr. Olirehugh, electrical ee to the 
Electric Lighting Committee that the 
with laying down an electric favour 


engineer 
the Corporation at of £150 Already there 
lire number of e for Jc d m 
: retra —Mr. anoey d before the Eleotricity 
mmittee recently, specifications, and 

ills of quantities for the Daildings required for the electricity works 


Greenock.—The Electric Lighting Committee has re- 
ceived 30 applications C 
The Town dier and Oouncillor are to 
7 ualifications, &c., of the various candidates, an 
uture meeting of the committee. 


Heckmondwike.—On 5 Mr. F. F. Smithson, 
dent of the Heckmondwike , laid the Led 


cost some £3,000, and a 500-light 
dynamo will furnish current. The stores are to be fitted with 440 
16-0.P. incandescent lam 1080 OE. the front of the shop will be lighted 
with six arc lamps of 2 


Kirkcaldy.—At a meeting of the Rate Association 
on Anda o wok a 3 


unanimously passed, and a hope was ressed uld the 
Corporation not take up the scheme themselves, they 3 
give every facility and assistance to 


sha: local’ dompán 
rot. 


latest proposed 

circuit should be three miles, and the total estimate of the cost is put 
down at £60,000. ‘A strong feeling, however, prevails in favour of 
the original scheme, which shows a route of 64 miles at an estimated 
cost of £100,000, because it then covers the whole of the extended 


Leeds.—Another step towards the transfer of the under- 

Timid to the Leeds Sore gat taken 5 the e 
was 

Council - Bernar. On the recommendation of the Parlia- 


y. 
ttee, it was decided to appoint Alderman W. 


i 
1 


be Wilson tt to attend tho mootlagi of the directors of the com- 
pany in aocordàaos with tbe invitation € p directors, pending p 
completion arrangem or possession 
the undertaking, . payment by the 


Finance Committee (by pnr one „ 
diture, both on capital and revenue, as they shall agree to be proper. 


Liverpool.—The Lighting Committee has accepted the 
Me Waring i "RR of West Derby, amounting to 


Holmes, electrical engineer, and Mr. Charles R. Bellam 

DEN d street lighting, fora report. It is understood that they 
JVC 
of mains in several thoroughfares has been resolved upon. 


„ Mansion hting.—Messrs. Drake & Gorham are 
i their naan ament pine thé last few days x 


at Willington Hall, E O. Sia h 
— rg oa pire bru vnd AR ens, M-P has 
"commu and other 


Pu Hall, Huddersfield. 


Newington.—The Ye 


of St. Mary, Newington, are 
erecting an electrio lighting d 


roa tion sr der Penrose Ea * 
a on et 40,000 8.0. P. 5 lamps. 


de mado in the first instance for se wi energy oval 
8-O.P. lamps. It is anticipated that 
supply of energy by January next. 
North Shields.— Messrs. Falootar, Croes & Co. have 
recently completed an installation at Messrs. D. Hill, Oarter & Oo.'s 
preme North Shields. There are over 700 incandescent lights in 
the interior of te buildings, and e and eight 2,000-0.P. aro lampe are used 
for illuminating the outei SED gee ae plant comprises a 
dynamo driven by means of an 85- 


Peterborough.—4A further hindrance to pane electric light 
scheme for Peterborough has now been caused by an unexpected 
development. The Town Oouncil of the city had commenced the 
foundation work for their electric light station on land adjacent to 


POR? ae tal. 
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x i 


' the Great Northern Railway, but have since received an intimation Corporation electric installation is in operation an attempt. will be 


! from that eom that they will require the site for an extension to work the tram traffic by the eleetric overhead system, 
of their main reina! singe in consequence decided to The Corporation of Accrington have the right to acquire the tram 

| sel], so that onge more the is delayed for want of a site. service ae 1 55 = 
OF 80, e wer ex m one 

Queeastewn.—At a recent meetin of the Town Com- direction, ind than Haslineden ration have a voice in the 
misioners, the-Town Olerk said he their legal advisers, as running over their roads to Ra The present tram company 


| 

 imiradled, with reference to a letter received from them recom- pat down the lines from Haslingden to Hawienstall The scheme 
t or electric traction over this wide an t district wo 

 miteiio an electrical engineer, to ascertain if it was technically necessitate the dealing with five local authorit both by the present 

| 


the was an electrical engineer, and Mr. Hanrahan Rawtenstall Corporations, and Obureh and Olayton District Councils. 
written to an engineer in Dublin as to the probable cost. If the system could be extended through the Valley of Rossendsle 


wis held re the Council's application for sanction to borrow £11,000 Rawtenstall and Bacup would have to be consulted. Certainly, if 
for purposes of electric lighting, and £2,500 for the purchase of land the difficulty of g matters could be overcome, and trams and 
for electric lighting and other purposes. rang obs P indice done by electric power, this district would 

de,—A publio ing was held on the Ist inst. to a NM 
Power Company, Limited, should be or not, and whether § Councillor Andrews moved the adoption of the minutes of the 
the Town il should assent to the company’s proposed applica. Electric Committee. Referring to the negotiations the 
tion to the Board of Trade for a provisional order. Col, Hamilton tramway company and the Corporation, he said the position seemed 
proposed: “That this meeting of ratepayers is of opinion that the $0 be explained by the speech of the chairman of the tramway com- 
terms now offered by the Light and Power Company, pany at the g of the tramway company. The directors of the 
Limited, should be accepted, and hereby requests the Town Council Company seemed desirous of throwing the entire onus on the Oore | 
to ament to the company's application to the Board of poration. That was the position they had always taken up, and a 
Inde for a provisional e eleetrio light in Ryde" In the a ate n . 5 bee Dy ee 

! | promulgated e way company. e Corporation 

course of the discussion nearly half the audience left, and on a vote hen with delay in the bat | m 


i 
"i 
l 
j 
- 
j 
a 
i 
E 
5 


l that they 

Company last laid before the Town Oouncil a scheme and electric traction about the year 1907, but not sooner. 
Janice Ten Cal lu ios ha cewek tie. ai QEON tees M NE 
= own ven the contract for an w Comm recently : iram : 
the lighting of the city to the Salis Gas Com who quoted y be requested to state whether they accept ihe principle 
UOT gts £1,024 cid quoted by tho Electro Light Company. volved in the proposals of the Corporation as a basis of settlement 


: : before entering into the details of the pr scheme; resolved 
Staines.—The District Connoil will not approve of the also that the sub-committee already changed with the negotiations 
application of the Electrical Power Distribution Company for a pro- be requested to consider and report as to desirability of appoint- 
visional order, for that body considers that any such powers should ing an expert to advise the committees on the financial aspect of the 
be in the hands of the municipality. position as regards the sums to be charged in respect of the outla 
Stewmarket.—The system of eleotrio lighting in this connected with the installation and depreciation should the proposal 
town has on, the concern has been 
Me pope ree oree as the Suffolk Electricity as the committee may require assistance in, and the gentleman whom . 


compan they would recommend as consultant.” | 
Company, Limited. The applications for shares have y . 
wis the LL ca issue, ad letters ot allotment and Bradford.—The Ham ve Committee on the 6th inst. 


Tekio.—A daily contemporary says that the Tokio $p Bradford. The committee adopted the scheme so far as concerned © 
Redo Light Company paid a dividend at the rain of 102th pe Hill; from Morley Street, along eis Roni to Elie Nals al 
cent. per annum for the past half-year. Legrams Lane; and from Park Avenue to Little Horton Lane and, 
Tunbridge Wells.—A 5 says that the along Southfield Lane, to join the Great Horton line. The con- 


sideration of other proposals will be deferred until the boundaries of 

r Ere E oer. 
ided upon profi general y tne c e ways wg 

on en new systems, w new lines are but 

Tarkey.—Though the multifarious applications for con- extensions of the existing company's horse lines, these would not be 

œmions sought to be obtained mead-Bartlett from the worked by electricity until the lease expires. The new electric cars 

Porte have hitherto rejected, it is noteworthy, says a financial on the Bolton and Great Horton lines to be fitted with slipper- 

contemporary, that the Sultan has now issued an Irade authorising brakes for emergency use. 

yes t 5 e e 1 Durbam.—By the last South African mail we learn that 

tor the establishment and g ot lighting works in at a meeting of the Town Oouncil a letter was read from Mr. A. K 

Salonica, Thisisa remarkable d from the fixed policy of Murray, o to take over all the tramways, including the 


consistently declined to entertain resen fares to 14. per mile, and. to pay the Corporation £2,000 per annum .: 
= : "s Turkiak bone b. DART propoeni for the right. The letter was referred to a committee, a Councillor 


the importation of electrical t and into that country. remarking that the offer proved the value of the asset which the 
It is considered y probable that the on in question will Corporation had secured. , | 
be given to Bir X - and in this event it is certain that a con. 1 5 to the Board of 
siderable business electrical engineering branch opened Trade suggesting, the probable general adoption 
up for English firms and financiers ready to work similar concessions authorities of mechanical traction upon tramways, that they bod 
in other Turkish cities. | introduce a EnA Ma; rie oa n the 
us savo them 
Spans Wee , a EET 
1 i lon. | P EA 
ELECTRIC TRACTION AND MOTIVE ©  Gateshesd.—At a meeting of the Parliamentary Oom-. - 


mittee of the Town Council last week, it was decided to take steps to 

obtain expert evidence as to the cost of laying down plant for. the 

» e BH mE: 
on Rossendale.—In both the Acori uying on, bie presens Company As mno en y A 

and Parliamentary divisionsthe steam tram servioeextends  Sdvantage to be gained by working the trams and supplying dead 

for miles. That of the Accrington Corporation Steam Tramways light from one generating station. 

„Limited, runs over nine miles, and in one direction Gravesend.—The Drake & Gorham Electric Power and 
connects with the Blackburn, and in another with Rossendale, tram Traction Company, Limited, have informed the clerk of the Gravesend 
musa. Accrington, Haslingden and other boroughs are urgently Town Co and the Northfleet Urban District Council of their 
considering the esta ¢ of electrical works for refuse destructors intention to apply for a provisional order under the Light Railways 
and pablic lighting. The latest development is a syndicate for the Act, for power to construct by electric power on the overhead system 
taking over of the Accrington trams undertaking, and as soon as the certain extension lines set out in a i 


* 


POWER NOTES. 


* 


: . 


— ~ -- — t aa . 


Halifar.—Tbe municipality is about to begin the work 


of extei ita tramways being now assured that they will 
rove a paying concern. The two sections now working are the 
Railway Station to King Cross and to High Road Well. 
eight weeks’ running the weather has been fine, the result being that 
they averaged £300 week during the last four weeks, but this 
can hardly be to continue. The total weekly cost of the 
two sections, that is, including interest and sinking fund, is, acoord- 
ing to the Bradford Observer, a little over £170 per week. 


Johnstone,—The Light Railway Commissioners have 
intimated thet the Board of Trade will sit on September 20th, for 
the hearing of the application of the British Electric Traction 
5 power to construct a line to Johnstone for the working 
of the electric tramways. | 

. Paisley.—The Town Council are still undecided as to 
what course will be pursued on the question of the electric 
tramways, A conference has been held between them and three 
77 5 

exp ully what is pro under the scheme sub- 
mitted to the Light Railway e It is un that 
the explanations were considered satisfactory by the Council, who 
will meet with representatives of the Glasgow Corporation. 


.Salford.—The Salford Tramway Sub-committee which 
has been conferring with the Manchester Tramways Committee's 
resentatives | g the question of the tramways, has 


. 


y, Limited, 


regardin 
advised that the chairman of its committee, also the chairman of the 


Electric Light Committee, and the electrical be instructed 
to visit Hamburg and inspect the system there. The Electric Light 
Committee, however, fhinks that such a deputation would not be 
large enough, and prop iteelf to n & small sub-committee 
for the purpose at a later date, probably in conjunction with the 
Tramways Oommittee. 


says the 
8 in the borough, the South. 


hasing the shares. e necessary number of 
already been obtained, and no hitch is 
completing the transference. Tne Birkdale and 
Southport Tramways Papay have been approached directly with a 
view to the purchase of the whole concern, and last week the contract 
was signed for the purchase of the company at a price which will 
yield vig Sacha £7 10s. for £5 share. The London 
company have undertaken these negotiations with the knowledge 
that the Southport Town Oouncil have recently made application 
for a provisional order for the construction of a system of electric 
tramways, which will compete with the present lines. In the case of 
the Birkdale and Southport trams the ration will also have a 
two months’ option of purchase. at the offered by the London 
company, but it is not intended to exert their powers in this respect 


on the tramways had not yet resulted 
attended a of 


company for appl electric traction, but.up to the present time 
n bad Deen dans, and the company aid 


6 tramway ce the better the public were 
eatisfied. The company was at present unable to make any change, 
but if they knew the of the Corporation they would be able to 


carty out the traffic better, and also the repairs to the road. 


e 


TELEGRAPH AND TELEPHONE NOTES. 


| . e latter made up their mind to 
duplicate the overland line; with the object, as Mr. Holder explained 
to the gratified ustralian Assembly the other day, of taking 
the wind out of the sails of those proposing alternative lines. What- 


— acm. ae 
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most ee news is expected. But all the overland lines in 

world will be of no use to us if the cable is cut. And it is just here 
that the Brisbane Ohamber of Commerce wants Queensland to take 
hend. This Chamber says that, in view of possible wars 
other familiar reasons, the Pacific cable should be laid down. 
enterprise, it is claimed, would pay from the start. e initial 


3 
EZ 


EFT. 


Everybod 
ibly hostile territori 
is liable at any moment to be cut ; everybody knows that the Pacific 


Ti 


Glasgow Telephones.—The Telephone Committee of 
Glasgow Corporation last week approved of a letter to the Duke of 
Norfolk renewing the application for a license for Glasgow city snd 
suburban districts included in the exchange area. 


The Pacific Cable.—A New York oorrespondent of the 
Daily Chronicle. gays that important developments in the plans of 
the Pacitic Oable Oompany have been decided on after a meeting at 
the offices of Mesars. J. P. Morgan & Oo. In addition to the lines 
which are to connect San Francisco, Honolulu, the Ladrones, the 
Carolines, Manila, and Japan, a duplicate system is now arranged for 
connecting Japan with Silka and the Aleutian Islands. Surveys will 
be at once. The company hopes that Japan and the United 
States will both subsidise the scheme. ! 

According to the New, Zealand press the Premier recently 
stated that the Government adhered to the Pacific cable scheme. 
He also said that a conference of Agente-General, with the 
Postmaster-General of Canada and the British authorities was 
about to be held, and that, in view of the favourable feeling 
between Britain and America, there was reason to believe thst 
something definite would be agreed u as regards the American 
cable from San Francisco vid Honolulu. Mr. James Scrymser, Pre- 
sident of the Pacific Cable Company, has sailed for Japan to complete 

vernment. 


the contract with the Japanese Go 
Telegraphic Interruptions and Repairs :— 
P CABLES. dom. - Repaired. 
West Indies— : 
Bt. Oroix-Trinidad  ... Nov. 30th, 1896 ... - 
Amason Com s eable— E 

Oable beyond Gurupa... June 8th, 18998 
Accra-Kotonou ese ‘oa LL 8th, 18998 
M da .. Feb. 10th, 1898 .. —  .. 
Bo. Bissao .. June Bl st, 1898  ... n aë 
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CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen, —T'he Corporation invites tenders fot the supply 
for one year, of electricity supply meters, house fuse boxes and house 
service cables. Mr. J. A. city electrical engineer. See our 
“ Official Notices last week for particulars. 
supply of 13,000 

sliver and lead 
mines. [^ eferung," to be sent 
to Die K. K. Berg, direction, Pribram, Austria, from whence 
particulars may be obtained. . 

Bangor.—September 10th. The Corporation is inviting 
tenders for the supply and erection of two water-tube boilers, 
economisers, steam and other pipes, pumps, &c., two 60-kw. dynamos, 
balanoer, boosters, 5-ton trav crane, switchboard, accumulators, 
mains, &c. Consulting engineer, Mr. F. H. Mbdhurst. See our 
" Official Notices" August 12th, for particulars. | 

Belfast.—Septetber 12th. The Belfast Harbour Com- 
missioners invite tenders for the supply of 50 electric light masts 
(tubular) Specifications, &c., from Mz. G. F. L. Giles, the harbour 
engineer. Tenders have to be sent to Mr. W. A. Currie, secretary, 
harbour office. ME 

Belgium.—October 27th. The municipal authorities of 
Ghent are inviting tenders until October 27th fot an installation of 
electric lighting in the new Flemish theatre in that town. ‘Tenders 
to L'Hotel de Ville, Ghent, Belgium, from whence particdlars may be 


0 
Bexhill.— September 28th. The District Council is 
inviting tenders for the supply of water - tube boilers, dynamos, and 


pairs of arc lamp carbons requited € 
ders, 


accumnlaters, oables, pipes, aro lamps, and 
&., from the consulting engineer, Mr. A. H. 

39, Victoria Street, B. W. ^ 
October 29th. The Ghent Municipal Council 
t gi the installation of the electric Icht at a new 


NE: ze TH 
S no! 

is H 
10 


IHE: 


Y 
E 


on) ur 
includes the supply and delivery of 1,337 
pe, &. All ex 


l 


de of 6,000 franca la roquized, cm which 
A req on whi 
will M. pala cher 60 day wi 
obtained, on payment of | 


ga 
3 


^ — Halifax.—Septémber 19th. The Tramways Committee 

^ invites tenders for the supply of car trucks and electrical equip- 

- E ur Y TP wil ahurst, nans o^ 

is „Hr. T. P. m on payment o 8. our 

.' *(ffeia] Notices this week. m | 

| 383 20th. The Council require tenders 

~ for the oa) he polas and trolley wire and attachment in connection 

» With the e range ‘extensions. Particulars from the repre- 

x native of the late Dr. John Hopkinson, 26, Victoria Street, S. W., 
3 City Engineer, Leeds. See our Official Notices” this 
wet 


- London.—Tendersare beinginvited for 5,000 incandescent 
2 electric lamps Consulting engineer, Mr. Warden-Stevens, 34, 
n Victoria Street, S. V. See our “Official Notices” this week for 


"o Kingston-upon- Hull,—September 80th. The Corpora- 
7 8 want 5 supply of 45 5 cars, 20 trailers, 
i White, city engineer. See our ——— 19th. 
„Ferme. — October 3rd. The Board of Control, 
. Cem Howe, Dublin, is inviting estimates for the supply and 
. rection of an electric light installation for Portrane Lunatic Asylum, 
, County Dublin. See our “ Official Notices” this week for particulars, 
: Rathmines and — October 5th. The Electric 
i Lighting Oominittee is inviting tenders t ly and ereoti 

| "bim boilers, mechanical stokers and other boi E boue 


Ds ballen will be opened at 11 a.m. on 29th 


* 


dans ting engineer, Mr. Hamm 
y “cial Notices this week for 8 n 
amen. September 22nd. Tenders are being invited 
prede ruin 22nd by the municipal authorities of Braila, 
Paton or the concession for the electric lighting of the town. 
A may be obtained from, and tenders are to be sent to, 
— de Draila, Roumania. | 
aw NUy.—September 19th. The Electricity Su 
— manta tenders for the supply of meters and arc pew 
bmw period of 12 months 
Reb, Merl engineer, Mr. P. Storey. See our ' Official 


l't 
ue RT £ s. d. 
ws FE bar Sons 8,410 0 0 
imBéCo „„ 8900 0 0 
ope Fleming a Nen .. ` eo ee ee oe ee 4,236 0 0 
Tinkers, Li -TEuson, Limited os ae .. 4,400 0 0 
1 8, 480 os ee os oe ee es 4,750 0 0 
T. Datey, Par oa Limited " 5150 0 0 
zi 7e f gon & Co. Limited m 0 0 


n Eating boen oe 

„ Want, vised thereon by the engineers, the Light- 
i 15 ÙY the ya Ported that in b eee the authority zen 
t Ui, tom » they accepted the tender of Messrs. B. 
ü Ty malte © sum of £3,410. On the recommendation of 
dale otam esty approved their action in the matter. 

further u e undern 
— —— uen e | 

The peered Electric Company, Limited ..  .. 2010 
Thomas Pact C Onstruetion Company, Limited .. 2,747 
The Fuller Were Limited d.. 4,800 
ban, Limited Strom Electric Manufacturing Com- 


oco 8288295 


d 
0 
0 
0 
2.805 0 


good work performed by the Elec- 
€ Mr Ot the Company on previous contracts, and having been 
Y — by the consul engineers, the Lighting 
ald hey tad that, in conformity with the authority of the 
> gude Ver, ene C ted the tender of that company for £2,747, 
; mie teen Creed their action in this respect. The Lightin 
t, Ln hither 
RS au Hm s ported ha ted at £3,069 the tender of 


* 
* 
^ 


ving accep 
the extension of ‘the electric light station. 


~ 
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tenders for the su 


90 arc lam penses for registering, | 


Brighton. — The Town Council recently considered 
ly of hard steam coal for the on elec- 


tricity works, and of Mesers. Banfield & Oo., for Annealey coal 


‘at 18s. 10d. per ton, was accepted. ` 


l , Be i 
Horsfall Furnace Syndicate, Limited, Leeds, for the erection i 


six furnaces 

mortar mill with self-contained engine, of 
principals, inclined roadway and een; floor, the whole of 
works to be maintained by them for od of ‘two years. 


NOTES. 


The British Association.—There is little doubt that the 
Bristol meeting will form one of the most important gather- 
ings of the British Association gu d: years. Not only 
from a numerical point of view is the meeting remarkable, 
but the programme, from a scientific standpoint, is a 
full and lengthy one. Up to six o’olock on Wednesda 
evening the number of members and associates who ha 
are their SEN aane at 2,284, che ee 
if it does not surpass the figure attained at the Liv 
meeting. A large gathering attended the People’s Palace 
on Wednesday evening to hear Sir W. Crookes’s presi- 
dential address, and it is hardly necessary to say that 
some of the points raised will form a seres of 
controversies which will last for some time to come. From 
an 5 point of ar the i si will yd be n: 
portant, the practical papers in tion bei 
more than av interest. Pure science will pus de 
be enriched by the international conference on terrestrial 
magnetism, which takes place to-day at University College. 
The discussion will be based on an addres by Prof. 
Rucker, a paper by Prof. Mascart on “The Relative 
Advantages of Long and Short Magnets,” and a 

per by J. R. Ashworth on “The Construction of 

agnets of Constant Intensity under Changes of Tempera- 
ture." A joint discussion with Sections A and G on “The 
Magnetic and Electrolytic Actions of Electrical Railways” 
takes place next Tuesday, and, providing electric tramway 
men take part, some useful results ought to accrue. 
The following papers are in the list for reading in the 
Mechanical Science Section (G.):— Mr. A. Siemens, 
“Electric Power in Workshops”; Mr. A. H. Gibbings, 
“The Application of the Electric Motor to Small Industrial 
P and its Effects on Trade and on the Community 
generally " ; Mr. W. Geipel, “Electric Power and ita Ap- 
plication on the Three-phase System to the Bristol W 
and Carriage Works”; Mr. H. Faraday Proctor, Notes on 
the Electric Lighting System at Bristol, with reference 


to Auxiliary Plant”; Prof. J. A. Fleming, Corrosion of 
Gas and Water Mains by Earth Currents from Electric 


Tram Lines”; Mr. T. G. W. Aldridge, “ Combined Electric 
Lighting and Power Plant for Docks and Harbours" ; Mr. 
A. H. Allen, “ Electric Canal Haulage.” | 


Economy of Electric Driving.—It is reported that at 
the Baldwin Locomotive Works there are 215 motors, of a 
total of 700 H. P., for driving cranes and machine tools. To 
keep this in motion and repair only, requires the services 
of two men, with a third the time of another man, the 
annual oost, labour and material being £500. Smaller 
machines were grouped, and large machines had separate 
motors allotted to them. A 70-inch wheel lathe Ad 
1:6 H. P. to run it empty, and 6:2 H. P. to run it under the full 
load of two cuts }-inch deep on a 56-inch wheel. A frame- 
slotter with 18-inch stroke, taking a heavy cut, absorbed 10:3 
H.P.; when light, it absorbed 2:3 H.P. only. A large 
double-frame planer, with two }4-inch cuts, absorbed 11 and 
21:6 H.P. empty and loaded. A drill required 2°85 H. P. 
when drilling a 2} bole, and 0:97 when running light. To 
bend steel plate 11/16 thick by 10 feet 6 inches long, took 
19:8 H.P. The empty machine required 4'5b H.P. To 
shear Pe steel plate required 19 H.P., while the empty 
machine required 3:5 H.P. | | Pa 
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ing easy, quick, and frequent means of transit between 
villages and towns, which can.now be so well carried out 
, under the new Light Railways Aot with the aid of 8 


. not so many obstacles in the way." He 
anathematise the municipalities for the 

their own schemes cause to private enterprise. He says:— 
The present tendency to municipalise everything threatens to 


unicipalities cannot very well, for various and practical 
reasons, go beyond their. boundaries, whereas if the development of 
. electrical tramways is left to private enterprise, there would be no 
such obstacles to urban tramways being extended as light ways 
from one town to another, and in their course passing through inter- 
vening villages, and bringing them into easy and direct communica- 
tion with the towns, and thus very greatly diminish the monotony 
and dulness of village life. The tendency to munici industries 
is carried too far when municipalities enter upon un gs which, 
'for their re oe ment, require to be carried beyond the 
es. statement applies equally to the sug- 

gestion made by your correspondent to vide villages with a tle 
phonic service. If the development of the | telephone T is left 
in the hands of municipali small towns and villages iid 


ht railways in the adjacent and x bgp stricte. 


telegraph system and our extensive railway systems had been 
left to o municipalities to develop, where should we be in regard to 


7 
1 


Mr. Garoke's remarka regarding the impracticability of 


municipal working for intertown tramlines traversing the. 


areas of several local authorities touch the fringe of a most 


important question, which will arise for consideration over 
pe gres in in 


. over again in connection with the development of 
electric traction in this country. 


. Glasgow and its Tramways.—The protracted strife . 


- Which arose over the question of mechanical traction for the 
Glasgow tramways a year or two ago, will be well within the 
memory of our readers. The result of the investigations was 
the adoption of the electric overhead trolley system for the 
Springburn section, and this line is now being constructed 
and equipped. It appears, however, that yet once more the 
whole question of mechanical systems is likely to be re- 
opened, for the Council has just been considering the 
following resolution, moved by Mr. Gray :— 
_ That as it is desirable that the Corporation and the citizens should, 
ae memes Grane meek aca 
er m 

p saam Committee to invite those 5 desire to submit iro 
oil, air, or other motors, to submit those offers, and show by experi- 
ment, at such time, place, and on such terms as may be agreed on, so 
that an adequate comparison with the over motor may be 
obtained. 

Mr. Diokson, who seconded the adoption of this resolution, 
remarked that they should inquire thoroughly into the 
systems of aanta haulage which obtain on the Continent 
and in America before committing themselves to the adoption 
of any particular motor. Dr. Colquhoun moved that the 
matter be remitted to the Tramways Committee. Mr. Paton 
intimated his willingness to agree to this course, and the 
suggestion was unanimously approved. We should have 
thought that Glasgow had collected enough information 
regarding American and Continental systems. It seems 
sheer waste of time and money, not to speak of the absurdity 
of such a course, if the Glasgow Corporation re-opens the 
matter before it has had any experience with its Springburn 
trolley section. Wait and see of whgt thé trolley is capable, 
is our, advice ; then at a later stage, if it, under proper 
management, proves a failure—an idea which we can 
entertain for an instant—the merits of other methods may 
be again considered. 


The Late Dr. John Hopkinson.—At a sporin meeting 
of the Council of the Institution of Electrical 


regret | 
loss sustained by the Institution gcn the untimely and 
calamitous death of Dr. John Hop 


officially to represent the Institution, and, in its name, to lay: 
wreath of flowers upon the grave of his former colleague.  — 
Prof. J. A. Ewing, who has been staying with the Hop- 
e Pa family in de side irn to = 3 | 
erritet, under date | 2nd, steting acts 
terrible disaster. He explains that the late Dr. Hopkinan . 
was not the only expert mountaineer among the party, his 
eldest daughter being “a rock climber whose powers many . 
members of the Alpine Olub might well envy," while hi 
son’s skill was matter of admiring comment among the loc! . 
guides. Prof. Ewing says that the party was strong, and 
well accustomed to climb without guides in longer and more 
difficult expeditions.” From examination of the bodies, and 
of the place, it seems that the party were ascending when the 
Mo p ed ; 3 1 = Taes 
younger daughter next on the rope, then Dr. Hop 
then the elder, and that one or other of the two in front 
must have been the first to fall. A large stone was found 
lying on the body of o leader. “The rest,” says Prof. 
ing, “is conjecture; but it ap in every way pro- 
bable either that the leader was hit by a falling stone, or that 


part of the rock forming one of his * holds gave way. 


At an ordi meeting of the Manchester City Council 
held on Wednesday last, the Lord Mayor moved a resolution 
of deep sympathy with their revered colleague, Alderman- 
Hopkinson, and his 1 om the calamity which bad 
befallen them in the death of Dr. John Hopkinson and 
three of his children. In seconding, Alderman Hi 


: bottom said that not only was Dr. Hopkinsen's 


8 
great blow to Manchester, but to the whole country, and 
the electrical industry. Dr. John taught the world 
how to make dynamos. His three-wire system revolu- 
tionised an industry, and in Manchester's electric lighting 
system they had a monument of his work. 


A Tender Matter.—Messrs. W. Tasker & Sons, Limited, 
electrical engineers, of Ooventry, recently quoted along with 
various other firms for the execution of work in connection 
with the lighting of public throughfares for the Ooventry 
Bii ien but they have not been treated quite so kindly a 
might be desired. They were informed that their tender 
not been accepted, and naturally concluded that some other 
firm had secured the contract. They would have thought 
nothing more about the matter if it had not afterwards 
transpired that no tender whatever had been accepted, but a 
fresh set of conditions had been drawn up and two or three 
firms asked to re-tender. Messrs, Tasker quite naturally feel 
that as they paid the icm in the first instance and their 
tender was considered along with others, they should also 
have been requested to tender on the second occasion. At 
any rate some courteous explanation should have been forth- 
coming. But we are afraid that, generally speaking, 
tenderers do not reoeive very much consideration at the 
hands of municipalities. . "ar" 


Electrician Attacked at Silvertown.—The daily pres 
states that an electrician named Forbes White, was set upon 


and robbed by three men in Drew Street, Silvertown, the 


other night. He proceeded in pursuit of one of his assañanta 
who turned and shot him in the right thigh, necessitating his 
removal to hospital. The police are stated to have a clue. 
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present Status of Aerial Navigation.—In view 
4 ty moognisel limitations of the navigable balloon, 
"^ ereased attention has been given of late to flying machines 
i which are sustained, like birds, by impact upon the 
P and which promise speeds varying from 60 to 150 miles 


an how. In this ion t advances have been 
20000m during the ew years, and men of the 
highest scientific and m ical ability have given their 


3 ht, time, and money to experiments. First amongst 
t iie enel Prof. Langley, of the Smithsonian 


5 
E 
E 
i: 
E 
| 
S, 
E 
8 
Ei 


Dochemin concerning air resistances, and enunciated the 
gpeeds through the air 
poala, These 

labours gave data to searchers in this department of physics, 

and made it evident that aviation is not a utopian idea. It 
mid that further experiments by Prof. Langley have con- 
* firmed his opinion, then e , that better results can be 
` obtained with curved surfaces than with planes, and it is to 
be that he will also be able to show how equilibrium 


independen 

of Prof, Langley, and he came to practically the same con- 

dasions concerning them. en designed, built, and 

| inary lightness in 

| 5 its energy, so that he demonstrated in 1894 
thst he had an engine of 362 horse-power, weighing, with 

in boiler, condenser, and adjuncts, less than 11 lbs. to the 


— 1 say, „sth 

locomotives, and less than the relative weight which 
» thoaght to obtain in the motor arrangements of birds. 
This waa applied to an aeroplane, with the result of which 


most of our readers are doubtless familiar. It is to be hoped 


that Mr. Maxim having achieved so much will not let the - 


matter reat, 


li mje We have been much interested in a paper on; 


Octave Chanute in a reoent issue of the 


, Jan, pointing out what success has been obtained, as well 
the mistakes which have been made. We can 
; Agree with him in his conclusion that those who are seeking 
of the problem of flight should. turn their 


ef 
E E 
3, 
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F 
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Bay, which possess g 
, 5 an unlimited period aloft a out-stretched, un- 
Once equilibrium and safety are attained 
[EATER 
with automatic 
n dann n fret is developed  erperibonding in the wind, 
d of adapting motors thereto will be ily dis- 
in dab md we shall reach a full solution of this problemi 
7 omi n through the air, which has been puzzling 
„ ott two thousand years. . 
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if 


s 5 
i 


te 
v kette Ca uw d 
jy » Canal Haulage.—An experimental electrio 
" d 1B being laid down between Eberswalde and 
ln ne Finow Canal by Messrs. Siemens & Halske, of 
ig an RE will be hauled by an electric locomotive 


&rrow gauge track on the canal bank. 
b zl Motor, i Printing.—The printing presses of 
UEP, el Orning News are now driven by means of 
motor. 


's London Gazette con- 

| the effect that the Board of Trade have 

ing oder et Berkhamsted and Northohuroh electric 
er, 1896. | 


1 — — RTE 
Mim pment. —Mr. J. G. Griffin, of the Great Eastern 
r Lighting Station, Shoreditch, has been 
kit Con tant eleotrical engineer to the Llandudno Dis- 


Röntgen Rays in the Soudan.— The daily press says 
that for the recent campaign two sets of Röntgen ray appa- 
ratus were provided. One of these, which was to be taken 
up the Nile by Major Battersby and be established at Abadieh. 
Considerable difficulty, and the greatest oare had to be exer- 
cised to get the apparatus to the hospital in good order. At 
Korosko the temperature was between 115? and 120?, but by 
dint of keeping the covers of thea damp, it was got 
to its destination in good order, and, to the great relief of. 
everybody concerned, was found to work well, E sd Batt»reby 
bas the assistance of Sergeant-Major Brace, Royal Army 

made himself an expert in the 
complicated apparatus. This 
will be the main depót for Róntgen ray work, but Lieut. 
Huddlestone, R. A. M. C., has taken a small outfit with 6-inoh 
coil to the front. du 

At the request of the Times, Mr. John Le Couteur, the 
well-known expert, of 16, Brook Street, Grosvenor Square, 
left on Monday for Egypt with the Röntgen ray apparatus, 
to meet Col. Rhodes, who is on his way from the Atbara to 
Cairo. Mr. Le Couteur will place his services primarily at 
the NN of Col. Rhodes, and subsequently of others if 
requi . 


A Large Gas Engine.—The Westinghouse Company, of 
Pittsburg, Pa., have recently constructed a gas engine of 
650 B.H.P., with three cylinders of 25 inches diameter and 30 
inches stroke. It rnns at 145 revolutions per minute, and 
produces a brake H.P. for 10 cubic feet of natural gas, which 
18 mixed with about 11 times its volume of air, and exploded 
electrically on the regulated charge system. The engine uses 
18 lbs. of water per H.P.-hour for cylinder cooling, or more 
than the best steam engines require as feed water. 


Coke for Steam N to a report by a 
U.S. Consul in Germany, coke is much used in statio 
steam plants where smoke is an objection. ln 1894 about 
7,900,000 tons of coke were thus used in Germany, an in- 
crease of 11 per cent. upon the previous year's consumption. . 


‘Fatality at Brisbane—An Australian correspondent 
informs us that an employé of the Brisbane Electric Tram- 
way Company was killed recently while doing répaira to a 
mee wire. He brought his head in contact with the 
guard wire, which, we are informed, was put to earth instead 
of being fixed on insulators, and the current therefore passed 
through the man’s body. Whether the shock from the 
current or the fall to the ground was responsible for the 
man’s death does not seem clear, but it is stated that the 
ar the company for damages for the loss of her 

usband. | | 


Appointments Vacant.—A junior demonstrator and 
lecture assistant is required at onoe for the Pender Electrical 
Laboratory, University College, Gower Street, W. C. See 
this week's “ Official Notices" for particular. 

The Barrow-in-Furness Electric Lighting Committee want 


a engineer-in-charge at £90 a year. our “Official 
otioes.” . 
The Aberdeen Corporation want an assistant electrical 


engineer for their electricity works, See our “Official Notices” 
this week. | 


The Post Office and Motor Vans.—There is no truth 
whatever in the statement made in the daily press 
that the engineer-in-chief’s department of the General 
Post Office is busily engaged considering 
for the supply of motors to bs used in connection 
with the postal service. The Post Office has been 
experimenting with motor mail vans, and several are 
actually running experimentally at the present time. The 
matter is still quite in the experimental stage. 


Geneva Electricity Works Burned Down.—As we go 
to press, it is stated that the electricity works of the city of 
Geneva, situated on the Rhone, near Chevres, have: been 
burned down. The transmission of current for power and 
lighting has ceased. It seems that the fire commenced in 
connection with the switchboard. 
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NEW COMPANIES REGISTERED. 


,Iarlery Cartman Company, Limited (58,674).—This 


on August 29th, with a capital of £20,000 in 


company 
£1 shares, to enter into an agreement with Cecil O. Webb, and tà 
manufacture, repair, and deal in machinery, engines, boilers, cgi 
plant, electric light, electricity for traction, motive, and other 
poses, automotor cars, oarriages, vans, vehicles, &c. The sdbecribers 
(with one share each) are:—W. J. Cooling, 192, Oval Road, Croydon, 


clark; G. Webb, 16, West Chislehurst Park, S. E., mero t; 
x: [1 1 138, 138, Brixton Hill, S.W., accountant ; W. R. Easto 
"accountant : H. K. Roading, 16, Westlan 


5 clerk; L Heye, The Priory, Beulah Hill, 8.E., clerk ; 
BOW Webb, 16, Bt. SEX S E.O. solicitor. Table "A" mainly 


Báison-Gower- Bell Teleplione Company of Europe, 
Limited (58,716) —This company was registered on September 1st, 
with a capital of £75,000 in 2s. 6d. shares (of which 113,600 are pre- 
ference shares), to enter into mente with a company of the same 
name and The Consolidated Telephone Construction and Manufao- 
turing Company, Limited," to carry om the business of a prre 
and telegraph company, and to construct, maintain, and deal in tele- 

gs, cables, wires, lines, electric. machinery, stations, exchanges 
and offices. 
Alexander Armstron 
L. W. FitzGerald, 
Henry Grewing, 26, Queen Anne's Gate, S. W., gentleman; Richard 
Rodgers, 186, Shaftesbury Avenue, W. O., secretary ; William J. M. 
Menzies, Hampfield, Alperton, Middlesex, manager; Theophilus W. 
Taunton, Freelands, Woodlands Road, Ilford, accountant; and Percy 
K. Wilson, 186, Bhaftesbury Avenue, W. O., clerk. The first directors 


; The Elms, Sutton Bonnington, retired; Obarles 


(to number not less than thres nor more than four) are Sir Alexander: 


55 C. B.; Arthur H. rr. L. W. FitzGerald, de 
Henry remuneration as fixed by the com Registere 
office, 186, Shaftesbury Avenue, W.O. d 


Société Internationale de Construction d'Auto- 
mobiles, Limi (58,720).—This company was registered on 
September ‘lst, with a capital of'£50,000 in 11,250 ordinary shares of 
£4 each and 5,000 founders’ shares of £1 each, to acquire any 8 
and righte relating to motors, motor carriages, cycles, an 
vehicles, to enter into an agreement, dated July 11th, with “ Taurin 
et Cie.," and to carry on the business of motor and carriage builders, 
mechanical and electrical engineers, metal founders, wheelwrighta, 
blacksmiths, &c. The subscribers (with one share each) are:— 
i 's Terrace, Hegent's Park, N.W., director; 
R. J. Jenper, 13, Maddox Street, Regent Street, W., retired major; 


J. Grewe, 61, Ickburgh Road, Olapton, surveyor ; O. T. H. Bennett, 6, 
Alberton Road, 


Stoke pid ium engineer; H. 


Reed, 6, Great 
Winchester Street, E. O., 


. Wolfenden, 29, Lincoln's Inn 
Fields, W.C., solicitor, W. T. Boote 78, Bisho te Street, E. O., 
licensed victualler. The number of rs and the names of the 
first are to be determined by the subscribers. Remuneration as 
fized by the company. 


Lyen’s Patent Electric . Syndicate, 
at 


Limited (3,086).—This company was registered rgh on 

he niger perti a er ag in £1 shares, to carry on the 

555 al sting apparata . X Js 
& & 8, e su 

scribers (wiih. one share each) are: John Macin iret, A 175, Hope 

Street, G: „ Writer; Lyon, 38, Whitevale Glasgow, 

electrical engineer; James Gray, 5, Allan w, elec- 


* " j fhe fret ar are John Macintyre, 
Gray Henry Lyon; qualifica on, £5; 
fixed ud the SOR BY: 


LEN 


OFFICIAL RETURNS OF ELECTRICAL - 
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utis DU ii been called on the others. 
22.000 bas bean paid, and £7 has yet to be sent in. 


Macartney, McElroy & Co., Limited o /101).— This 
company's statutory return was filed on 27t 
were taken up out of a capital of 712,000 n 21 20 shares 
— —— eive an E the others. 


a 


CITY NOTES. 


The Brush Electrical Engineering Company, Limited. 


Tum ninth annual report, to be presented to the shareholders at the 
general meeting of the company to be held at Gannon Street Hotel, 


e subscribers (with one share each) are:—Bir, 
jaterton Hall, Hythe, Soutbampton, gentleman ; 


D e - —— — — — P 15 PES — 
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London, E. O., on Monday, September 12th, 1898, at 12 o' 

states that the profit and loss account shows an available note err 

of £53,825 9s. 6d. After dedacting V 

interest on debenture stock, and interim dividend on frelerenos 

rr rra pp ie 
ce of n rofit o 1,538 108. recommend 

that this sum be applied as follows :— 


111 £ 1. d. 
shares for half-year en June 30th, Paling 
6 per cent. paid for the year si 5400 0 0 
„Dividend at the. rate of 3 ub ad cant. on ordinary ^. 
shares for the 5400 0 0 
» Bonus payable to employés aie prot “sharing 
scheme "s. 1,620 0 0 
n Workmen’s Compensation Act insurance fand 1,000 0 0 
5 „Reserve fund PS 5.000 0 0 
1 Balanoe carried forward X EN . 911810 3 
£21,538 10 3 


The results of the year’s working show a steady im in the 
company’s business. The inc development peu 

and electrical power distribution in Great Britain should havefarvonr 
able consequences for the industry. Of the. redeemable mond 
debenture stock, £26,770 has been sien during the year, leaving 
a sum of £50,000 outstanding. Capital sxpouditars to the extent 


of £21,693 6s. 10d. has been in during the year on extensions 
buildings and plaot at Sari qui yr ditional freehold 
. the works has been pu afford facililles fur 


the development of the com 8 „ 

Further ex ons of the iur agp now in . vill 
entail additional capital expenditure during the pie year, Id 
the present uncertainty attending the effect of the Workmen's Com- 
VVV the 


manufacture of 
and traction purposes, and rolling stock for & number of 11 
other tram way and railway lines at home and abroad. The a: 
of the year's trading enables a further sum of £1,626 to be 

the company's employés under the profit-aharing scheme, Ww 

the opinion of the directors, continues to beneficially in in the 
company's interests. Mr. Arthur Ayres and Mr. Edward Woods are 
the directors who retire by rotation, and being eligible, offer them- 

selves for re-election. 


Stock Exchange Notice. — Application has been i 


i» the Stock Exchange Committee to ap & special day 

in:—Willans & Rob Limited —F ead issue of 2000 ordinary 
shares of £1 each, fully paid, Nos. 27,001 to 30,000, and 3,000 6 per 
cent. cumulative preference shares of £1 each, fully paid, Nos. 57,001 


to 60,000. 


Babcock & Wilcox, Limited.—The directors reoom- 
mend a dividend for the half-year ended Juno 30th of 256. per shar, 
free of tax, on the ordinary shares. 


Commercial Cable Company. pat. board of the Com- 
mercial Cable Company announces the usual quarterly dividend of 
12 per cent. on the capital stock. 


Callender's Cable and Construction Company.—The 


certificates for the new p shares are now ready to be er- 
changed against banker’s receipte. 
TRAFFIC RECEIPTS. | 
no rem d Carri 8 for the 
me week Pes ding a. L e 2nd, iom period, 
increase, £ 


ed Ci 5 South London di Company- —The receipts for the week end- 
ity and Bont an TR wore 4916; rase 1 B tem ber 5 1807, 
E875; inorease, £4 rece pi tor half- "year, £9, 
period, pu £9, nu. , increase, 


The Dover Corporation Electric Tramways.—The receipts for the week 
endin september Bri 8rd, 1896, were £348 0s. 10d. ; total receipts to yell 
8rd, 5,820 48. 8d. 


The Dublin Bouthern District (Electric) Tramways Com 


the week ending September 2nd, 1808, were al 78. Gd.; corresponding 
week last year, £706 178. 6d. increase, E850 9s MT XA , 
150,586; corresponding week last year, 109,522; to 10,308 
Os. 4d.; aggregate to date last year, £7,762 19s. 11 crease to dav, 


£2,540 Os. bd.; mileage open, 8 miles, against 8 miles last year. 

The Liverpool Overhead Railway Company.—The receipts for the week ending 
September 4th, 1898, amounted to £1 4617; corresponding week Jest yesr. 
£1,882; increase, £235. 


The Western and Brasilian 1 tod. The 5 ot 
the week ending September Aud. on, 17 
gross receipts payable to the London [e — Coa 


pany, Limited, were 49,867. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE CONPANTES. 


Stock Business done 


JFF JE) 


i Closing Closing during 
i NAME, or Dividends for ion tation, * 
oes Share.| the last three years. main lat. 80 880 7th. seht er th 
1896. | 1:95. | 1897. Highest.| Lowest. 
im 137,400; African Direct Telegraph, 4 % Debs. EN b æ. 100 4 5 vw .. 100 — 104 100 —104 101 1003 
a 25,000 Amazon Telegraph, shares - T. r 10 ... . TT. 6— 7 6— 7 nes eek 
go 125,000 Do. 4 do. 5 % Debs. Red. . .. | 100 TP eee eee 94 — 95 92 — 95 TP ee 
iy — 923960 Anglo-American Telegraph ... . ... ; .. Stock£2 9s|£2 188) 8 — 67 | 64 — 67 T 
308,020 Do. do. 6 % Pref. . i ... Stocki£4 eid 65 6 1154 —110) 1154—1164 116 1153? 
i 003 ; Do. do. Deferred.. ; . Stock 154A— 16 16 — 16) | 165 1571 
2.2 190000 Brazilian Submarine Telegraph oom . 10 7% 17% 7 % |15j— 163 | 15j— 164 | 16 1584 
{| 75,0001 do. Debs, 2nd series, 1906 ... | 100 5 111 —115 111 —116 T T 
oo: 0 4400, Chili Telephone, Nos. 1 to 44000 BV xu ee xeu. Bu 4 g 4 % 22— 2:g— 14 
r 10000, 0006 Commercial Cable $100 7 8 8 180 —190 180 — 190 is M 
98,207 Do. do. Sterling 500 year 4 96 Deb. Stock Red. Stock ves | oo. 105 —107 105 —107 106} | 1054 
t 24,850 Consolidated Telephone Constr ucHon and Manufacturing: 95 11 2 "n m 4 — %4 js Fai 
138,000 Cuba Telegraph. a s 8 8 7 — 9 81—. 94 94 | 88 
l 6,000 Do. 10 o6 Pref. ius eva age , 10 10 10 10 15 — 16 | 15 — 16 15} sin 
me 12,931 | Direct Spanish Telegrap edi eM is 5 4 4 4 4 — 5 4 — 5 "t s 
tte 60000 Do. do. Cum. Pref. 5310949 105 10 $j | 10 — 11 10 — 11 d E 
‘BCP 99,0000 Do.. do. 43 Debs., Nos. 1 to 6,000 `. 50 | 44% | 44% | 44% 102 — 105% 102 —105 |... "m 
710 Direct United States Cable e . | 20 24% 128%] 2. | 114— 12 | 13— 12 | ig | 1H 
i-* — 130,000} Direct West India Cable, 44 Y Reg. Deb. T 100] ... T .. | 100—103 100 —108 vis sci 
^ — 400,000 | Easterm Telegraph, Nos. 1 to 400,000 ern 10 | 64% | 64% 7 % | 173— 181 | 179— 18} | 18 | ... 
BI 1995000 Do. 84%, Pref. Stock is 100 | ... sige . . 103 —106 103 —106 106 | 1044 
= 89,900 Do. : Debs., repayable August, 1899... | 100 5 5 5 95 100 —103 100 —103 just de ois 
Crk 1,302151 Do. Mort. Deb. Stock Red. Stock 4 4 4 & 124 —128  |124 —128 126} | ... 
% 50,000 5 Bra Australasia, = China Telegraph 10 7 7 7 174— 18 174— 18 1710 17% 
o . 5 us. Gov. Sub.) Deb., 1900, red. ann. 
= S G., reg Deby 1000, rod. snn. p 10 6 * 5 5 3, 99-103 h 1ͤ „ 
in — 1050! Do. do. Bearer, 1,050—8,975, 4,827—6,400 | 100 | 5 7 5 & 5 7 100 —103 100 —108 "So NN 
Sr 0000 x 4 % Del. Stock Piet i de Stock 4 4 4% 128 —127 123 —127 sae di cas 
j astern an uth rican Telegra] sh, 5% Mort. De $us | 
iia sim [ 1900 red. ann. drgs., Reg. Nos. 1 to 2,943 ) 100 5 % | 5 7 MEL Lm. 99 —103 "s . 
2 456,000 Do. do. do. to bearer, 2,844 to 5,500 100 5 5 .. 1100 —103 100 —103 - " 
M Do. 49, Mort. Debs., Nos. 1 to 8, 090, red. 1909 100 | 4 4 .. |102 —106 102 —105 ida m 
3 Do. 4% Reg. Mt. Debs. ee Sub. 0 1—8,000 | 25 4 4 .. 104 —107% 104 —107% | ... NS 
Globe Telegraph and Trust ... "Mu 4} 44 12 — 124 | 12 — 124 12,4| 121 
Do. do. 6 % Prein... . 10 6 6 6 162 — 17} 162— 177. 
Great Northern Telegraph, of Copenhagen. .. 10 10 10 10 29 — 30 29 — 30 291 | 29 
Do. do. do. do. 5 Debs. . | 100 | & 5 5 103 —106 101 —104xd.| ... ds 
Halifax & Bermuda Cable, 44% Ist. Mt. Dbs., wn. 1-1, 200, rd. 100 | ... * .. |100 —104 100 —104 ivt 
Indo-E Tel h wes ..| 25 10 10 10 51 — 54 51 —54 52 us 
London Platino-Brasilian Telegraph, 6 % Debs. .. « | 100 6 6 6 110 —113 110 —118 xd.“ fae 
Montevideo Telephone, 6 % Pref., Nos. 1 to 28,000 i 5 4 4 4 21— 2i 21— 22 rs R 
National Telephone, 1 to 484,597 ds ie 1 5 53 54 6 51— b3— 58 68 578 
Do. 6 % Cum. 1st Pref. iss iss ..| 10/6 6 6 14 — 16 14 — 16 14 : 
Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 6 16 — 17 14 — 16 144 : 
Do. 5 95 Non-cum. 8rd Pref., 1 to 250, 000 5 5 5 5 58— 58 5i— 5 53 58 
Do. 34 W Deb. Stock Red. Stock 3495 | 34% | 84% | 100—105 100 —105 1033 | 1024 
Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 115 5 5 §— §— se es 
Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 4 4 % 105 —108 |105 —108 „ 
uter’s a a ee e 5 5 8— 9 8— 9 8b | * 
Submarine Cables Trust ses set - € ^. |Cert.| ... TN *. |136 —141 136 —141 ws sss 
United 5 Plate Telephone ER j^ ep xs 5 4 5 „ 6 si 
1 5% Debs. ... .. Stock 5 e) . 103 —108 103 —10 ... „ 
. inus West A rioan Telegraph, 7,501 s 28,109 x ..| 10|4 nil | nil 8 4$ ies 8 
* A00 o. 5 8. 100 | 5 5 95/5 % 100 —103 | 99 —102 xd.| 100 | 1004 


yar 9008 
EL o. 
5120! Western and Brazilian Telegraph - 


West Coi of America, Nos. 1—30, 000 and 53,001 —53,008 
do. 4% Debs., 1—1 500 gua. by Braz. Sub. Tel. 


33,129 
8,129 
99,021 
88,221 


i do. do. 5 Y, Pref. Ord. ... ish 
Do. x do. Def. Ord. m 7 

: do. 4 * Deb. Stock Red. 

West India and Pilas Telegraph .. ave . 
i do. do. 69 

Do. : do. oe 
Do. do. do. 5 Y Debs., Nos. 1 to 1 ,800 
8 Union of U.S. „ 7 87 Ist Mort. Bonds 
o. Ster. Bonds 


ay 
— 
- O 


105 —108 . I 
105 —110 eee eee 
98 —103 xd. eee eee 


106 —110 
100 —105 


$1000| 7 
100 | 6 


1 E Caring Cross and Strand Electricity Supply „| 55 * 67 77 12 — 13 | 12 — 13 
% Ch do. do. do. 4j Y Cum. Pref. 5j oss T T 6 — 64 
elsen Electricity Supply, Ord., Nos. 1 to 40 Po 5 5 5 6 9 81— 91 
37 00 ci Do do. do. V Deb. Stock Red.... Stock 44% | 44% | 44% 113 —115 |113 —115 
* leg! City of London Electric Lighting, Ord. 40,001—90,000 .. 10 5 % 7 % 10 % | 244— 254 | 244— 254 
„ Prov. Certs. Nos. 90,001 to 100,000 £5 10 | ... Ei — 24 — 24 — 25 
.o peo 6 % Cum. Pref.,1to 40,000 ... 10 6 P 6 6 $ 164— 174 | 164— 173 
3,00 C 5 5 Deb. Stock, ' Sorip. (iss. at £115) all paid — |6 5 5 125 — 180 125 —130 
11000 county” of Lond’ & Brush Prov. Elec. Ltg., Ord. 1—30,000 | 10 | nil | nil | mi 13 — 14 | 13 — 14 
24009 Do do. do. Nos. 80,001 to 40,000 £8 paid. | 10... | 8)— 8h— 
400 | g Raa do. do. 6 €, Pref., 40,001—60,000 | 101/6%/6%/6%|14—15 | 14 — 15 
„ 8000; Hou Undsons Elec. Corp., Ord. Shares 1—17,400 .. SU. uod wee 0 6— 53 5 — 53 
d Moo edi House Electric Light Supply, Ord., 101 to 10000 | 5. | 4 9 — 10 9 — 10 
á eedi do. 7 % Cum. Prei. 5 7 1% 7 94— 1 —1 
: etropolitan Electric Supply, 101 to 62,500 10 4 5 5 / 6 & | 164— 173 | 164— 173 
: prm Do. 44 95 First Mortgage Debenture Stock | .. 4h 4h 44% 116 —120  |116 —120 
100 ae ting Hill Electric Lighting i 10 2 % 4 % 6 % 15 — 16 | 15 — 16 
k D James's and Pall Mall Electric Light, Ord. — ... 5 | 73% 104595 143% 17 — 18 | 17 — 18 
000 Do. do. 7 Pref., 20,081 to 40,080 | 5 7 7 7 9 — 10 9 — 10 
" 8o do. Deb. Stock Red. . [Stock] ... — |4 106 —106 105 —108 
i LE uth Landen Electricity RE Ord. £2 paid. 5... | 8— 2i— 33 
* S* 'minster Electric Supply, Ord., 101 to 80,000 5 7 5 [9 Y 12 Y | 16 — 17 16 — 17 
* Sub h * Quotations on Live ] Stock Exchange. 
\ Unless Otherwise stated all shaves are fully paid. | Dividends paid in deferred share warran warrants, pot 5 
§ are for a year the latter of one year and the first 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Stock 


| Business done 
Present NAME. or Dividends for 3 | Quota e during week 
Issue Xs d the last three years, E 8lst. mem eve — "th. | 8 e, 
| 1895. | 1896. | 1897. | Highest. 
30,000 | British Electric Traction * T a des "TG | s . | 165— 17 Wr n 164— 17 ^ eg 
10.000 Do. do. 6 % Cum. Pref. 30,001—40,000 10 138 — 14 ji us dd | 
’ (issued at £2 10s. prem. all pd. ) M f = a Pd PEE SR 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 3| 239 nil nil li— 52 2i T 1: 
90,000 Do. do. Non-cum. 6 % Pref., 1 to 90,000 2 8 9 nil | 4 7 2i— 2 2 2 
125, 000“ Do. do. 44 44 Perp. Deb. Stock Stock " 107 E. xd 107 — mes xd 
50,000 Do. do. 2nd Deb. Stock Red. Stock  ... "T .. | 102—105 102 —105 | * P 
19,894 | Central London Railway, A Shares - sel AD fan P» ‘a 91— 10} 92— 10} | 10} | ..., 
129,179 Do. do. do. £6 paid "COR LE T is 51— 6} 01 | .. 
59,254 Do. do. Pref. half-shares £1 paid oL se * 11— 1 1— 1} 13 | - 
67,680 Do. do. Def. do. £5 paid E Și iiia 44— 44 41— 43 uu 
630,000“ City and South London Railway . Stock 1 Y 144,95 18% 70— 72 |70— 72 | "Mj. 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £3 pd. 10 | ... de 23— 3} 22— 31 | .. |. 
32,098 | Crompton & Co., Nos. 1 to 32,098 ... 3 s. te ul 1— M LE 
82.850 Do. 5% Ist Mort. Reg. Debs., 1 to 748 of | | 89 — 94 89 — 94 | 
, £100, and 901 to 1,070 of £50 Red. = | as | = ai = 
99,261 | Edison & Swan Utd. El. Lgt., ar Ne shares, £3 pd.1 to 99,261 5 5 54 | 6 * 21— 23 21— 27 | TT 
17,139 Do. do. do. ** A" Shares, 01—017,139 5 5 | 814 6 * 4 — 5 4 — 5 
194,023 Do. do. do. 4 95 Deb. Stock Red. | 100 Tw E | 101 —103 101 —103 | 
110,000 | Electric Construction, 1 to 110,000 ... és] SL 499 4 6 m 21— 24 | D 
16,343 Do. do. 425 Cum. Pref., 1 to 16,343 I 7 & 2 3 2ł}— E 
111,100 Do. do. Perp. 1st Mort. Deb. Stock Stock ... = A | | 


91,196 | Elmore’s Patent Copper Depositing, 1 to 70,000 ... 2 
67,275 | Elmore’s Wire Manufacturing, 1 to 69,385, issued at 1 pm. 2 4 
0 10 — 19. |10 — 39 


9,6001| Greenwood & Batley, 7 95 Cum. Pref., 1 to 9,600 "y 10% 7 M wo 
12,500 | Henley's (W. T. d: Telegraph Works, Ord. ... TT s. | 10] 8 Bj} 10 2041— 213d 204— 213xd e| 
3,000 Do. do. T Es .. TE CN i 2 T 18 — 19 xd 18 — 19 xd. 
50,000 Do. do: do. 4 Mort. Deb. Stock.. Stock 44% 43 4495110 —115 xd110 —115 xd. .. 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works ..| 10,10 J 10 10 22 — 23 22 — 23 223 | 22% 
300,000 Do. do. do. 4% 1st Mort. Debs. | 100 | ... | ... .. |102 —106 102 —100 |... |. 
37,500 Liverpool Overhead Railway, Ord... «. sat | 10 2i 24 34%| 10}— 104 | 10 — 10} | | 
10,000 f Do. do. Pref., £10 paid T — 10, 5 | 5 5 154— 16 154— 16 | "C 
37,350 | Telegraph Construction and Maintenance ... 12 | 15 15 15 37 — 41 38 — 43 41 
150,000 — Do. do. do. 5 % Bonds, red. 1899 | 100 | 5% 5%| 5 95100 —103 100-108... | .. 
540,000 Waterloo and City R Railway, Ord. Stock  ... LOD) | ase - .. 126 —131 126 —131 131 | 1304 
t Quotations on Liverpool 8tock Exchange t Unless otherwise stated all shares are fully paid, 
Dividends marked $ are for a year consisting of the latter part of one year and the first irst part of the next. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
*Birmingham Electric Supply, Ordinary £5 (fully paid) 10}. London Electric Supply Corporation, £5 Ordinary, 3;—4. 
British Aluminium, Ordinary, 104—113 ; 7 95 Pref., 12—13. National Electric Free Wiring, 10s. paid, §—4. 
House-to-House, 44% Debentures of £100, 105—108. *T. Parker, £10 (fully paid), 133. 
Kensington and Knightsbridge Electric Lighting, Ordinary 2 Yorkshire House- to- House Electricity, £5 Ordinary Shares fully 
£5 (fully paid) 14—15; Ist Preference Cumulative 6%, £5 paid, 8—84. Dividend for 1896—6%. 


(fully paid), 8—8}. Debentures, 105—108. Dividend, 1897, 


* From iced Share List. Bank rate of discount i per cent. uae vo 1999). 
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CHEMICALS, &c. ‘This week. Last week. er METALS, &c. | This week. Last week, [7orease or 
i 5 — — i — —ĩ—ĩ—p—j—j—— p p SAN — 
a Acid, Hydrochloric ie .. per cwt. 5 | 5/- is b Aluminium Wire, in ton lots.. per ton £224 £214 
a , Nitric a * .. per cwt. - | 22 $5 b Sheet, in ton lots.. per ton £191 £191 
a „ Oxalic.. e. per ot. 82/- | 82/. |. ki | c Brass (rolled metal 2" to 12”) basis per lb. 3 : 
a „ Sulphuric .. PH .. per cwt. 5/6 5/6 Se c „ Tube (brazed) .. per Ib. 
a Ammoniac, Sal per ton | /- | 87/- | - € „ Wire, basis re .. per lb. | | 
. Ammoni Muriate (gre: ) ss r ton £19 £19 | ES |, J Ebonite Rod $5 per lb. | 8/- E 
8 (wh hite) 2 — ton £26 £26 f Shee per lb 5/ | 5/ | 
* * | " - - 
a Mocha powder 38 .. per ton £6 15 £6 15 g Copper Bars 24 90 .. per ton £6115 46115 
a Bisulphide of Carbon .. .. per ton £15 £15 „ Wire (basis price). per lb. 7 | Tā. 
a Borax Se * .. per ton £14 £14 g » Sheet ie $5» .. per ton £61 15 46115 
a Benzole (90 8% — * LE .. per gal. | 7/- 7/- | g n .. .. LL per ton £6. 15 £61 15 | 
50/90 %) T .. per gal. | 5 5/6 n German Silver Wire per lb. 1/6 1/6 | sé 
: Copp r Sulphate..  .. . perton | £16 10 £16 10 h Gutta-percha, fine „„ ov, parka | 5/6 5/3 8d. inc. 
a „Nitrate "e .. per ton £23 10s. 108. h India- rubber, Para fine .. perlb. 4/24 forw'rd 4/4 T 
a „ White Bugar T .. per ton £30 10s. 490 106. 1 Iron, Charcoal Sheets .. per ton £18 £18 
a acis Bec güde .. per ton 41 10s. £27 10s i „ Pig (Cleveland warrants) per ton 42 
a Methylated Spiri .. per gal. | 2/9 | i „ Forgings, Mon Pen per ton From £11 | From £11 
a a ee So. — (90 „ at | | |! i „ Scrap, heavy per ton EU 
C.) per gal. 5/6 | 5/6 | m | é Wire galvanised No. 8.. perton | 
a Potash, Bichromate, i in casks. . per Ib. Bid | 4d. 1d. dec. | dg Dent English Ingot per ton ry | 
a n "Caustic (75/80°/.) .. perton| £M | 4M » 111 » Sheet . perton £18.17 6 E din 16 
G „ isulphate ne .. per ton * „ Por lb. 
a Shellaa .. ber ent. 65- „% * | 3 Wire No. 28.. .. per lb. [^ v. 
a Sulphate of Magnesia . .. per ton £4 10 £4 10 ae | gMercury .. E .. per bottle y 1 | £712 
a Bulphur, —€— Flowers .. per — | ae = se i | 90 e oe zm ain T per oz. zn £2 16 e 
a 1 pot .. per ton | T | 4 Steel, agne " “accor E 
.. per ton | £5 | description per ton | ie o to £40 os 
2554 Ganstic vile 70 9|.) .. per ton £8 15 | £8 15 ss i Steel Magnet, in bars . - £58 T 
a „ Grystals .. per ton £8 238 d g Tin, ic per ton £76 10 275 I 10s. dec. 
a ” Bichromate, casks * Per Ib. | 8d. | 81d. 1d dec. g ” foil LI per Ib. | 1/2 a eo 
| | j Yarns, Cotton, Single 10lb. bundles pr Ib. | | . 
| | r 3» ax, 6 or 8 lea... per Ib. m 
| | j > emp, 8 piy 10 b. .. per lb. a 
| $9 Russian, 10 lbs, per lb. | 44d. 
J „ Jute, 180 lbs. rove .. per ton 20 £11 
| | j Manila, 24 thread per ton £81 £81 
k Zinc, ve ell Montagne | 
| brand) ver ton £25 | £% . 
| | 
| | Í | i 
5 ä supplied by ege ia aa & Co Oo., Lad $ Quotations supplied by Messrs. n: a Yeo € d 
n uminium ” ” ” ” eo 
: » n » Messrs. Thos. Bolton & Sons. : " " " ” Morris Ash 7 e 
” ” ” ” ” n " ers, e 
€ ,» " ” m "9 n " ” W. T. Glover & Co., Ltd. 
y. n "n „ The India-Rubber, G.-P., and Teleg, Works Co. Ltd n ” " " „ P. Ormiston & Sons. 
g ” ” » Messrs, James & Shakspeate, 0 » T " » Johnson Matthey & Co. 
* n n Jackson & Till, 


N Google 
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RECENT DEVELOPMENTS IN THE APPLI- 
CATIONS OF STORAGE BATTERIES. 


By JOSEPH APPLETON. 


ie (Concluded from page 354.) 


Lar os follow a tet of batteries through the charging operation. It 
is int placed on the charging table and connected to the lower pres- 
are, woich will allow the proper charging current to pass into the 
battery. As this charges its voltage rises, and the current decreases. 
When it drops to the point at which the indicator is set, the lamp is 
lighted, and the switchboard operator knows that it is time to switch 
the battery on the higher ’bus. This being done, the current is in- 
creased by the higher voltage, and the signal-lamp is cut out until the 
current drops again, and so the operation proceeds. If it is desired 
to ebarge the battery quickly, it is only necessary to connect it at 
once to one of the higher busses. 

This system of charging ie the most efficient that could be adopted, 
‘for if the battery is switched on the full voltage, it charges very 
! pspidly at first, and the current falls to almost zero when the battery 

is fully charged. There is no objection to charging in the latter way, 
as far asthe battery is concerned, but in a large plant lik: this it 
would not be so convenient or economical as if the charging current 
were regulated. 
The apparatus for handling the batteries—takiog them out of the 
vehicle and placing them on the charging tables—is very ingenious, 
and enables one man to handle the entire outfit. An overhead 
traveller runs the entire length of the charging tables, and from this 
traveller are suspended eight lifting clutches, or arms—one for each 
row of tables. In front of the charging tables there is a travelling 
conveyer, which will carry any battery deposited upon it in a direc- 
tion at right angles to the battery tables. This is used for bringing 
the batteries to a position opposite the vehicles when they are brought 
in for a new battery. In front of the conveyers ate two hydraulic 
feling platforms, on which the vebicles rest. The traveller, lifting 


„ 


clutches, conveyer, and hydraulic platforms are all controlled by one 


msa from a small platform erp underneath the traveller. 
_ The modus (perandi is as follows: A vehicle comes in to change 
its battery ; it backs on to one of the platforms, a clearance of 14 
inches in width being allowed for the driver to steer in. The operator 
oa the platform centres the platform immediately opposite an empty 
nection of the conveyer. grappler rans out aud withdraws the 
empty battery on to the conveyer. The conveyer is then moved one 
ection, 10 that a full battery is placed oppoeite the vehicle, the 
PIN posting it into position in the vehicle. The contacts are 
Rm in the vehicle, by springs rubbing against the side of the box. 
ai empty battery is now carried away by one of the lifting clutches, 
P deposited on the charging table, a full one being brought back to 
z ind for the next vehicle which comes in. The entire opera- 
i i ep will take less than two minutes, a shorter time than 
* -J occupied in changing horses, and with much less labour. 
nisi dition to this apparatus, there are two electric elevators for 
PE. the vehicles to the storage floor when they come in at night, 

have been washed. 

There is a complete testing room for making tests of motors, 
" — gearing, &., while on the vehicle, so that the proper 
„ dn of efficiency is maintained; also machine shop, painting 
B Ma complete nothing has been omitted which would render the 
a E addition to these charging arrangements, the Edison Oompany 
provide c g plugs in the street, all over the city, so that, if 


dang. can pull up alongside a charging plug and fill up. 


lu 
tat by t. 
ufacturing Company, the well-known makers of the 
* 155 ba bicycle, have taken up the manufacture of electric vehicles, 
10 — ing experience and exceptional facilities for 
m frames, wire wheels, and pneumatic tyres render this 
eb, fitted for turning ont the highest class of vehicles, 
„ ue been Ein g and commercial standpoint. Its attention 
so bw, tn — for private use rather than public operation 
E" . 
: ix pt Electric Equipment Oompany, of Ohicago, is pre- 
Imre, o im that city vehicles of descriptions. The lines 
arag bay or On are to furnish the entire electrical equipment 
li n dera, using the ordinary design of carriage, with as 
Mim thas doi, PO:sible. Experience leads it to recommend two 
gear, and to the use of wood 


IEEE: 
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far more rapidly. It is proposed to do the 
bettery in tion, assuming that the public 
@mple time during the day to c from the 
adopt a prepayment system for this c , the 
the switching apparatus on the charging plug a 
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haric Motor Company isalso building electric vehicles. 
ing Ve been in service for some considerable time, the 
made 3,000 miles, and the four-passenger trap 1,200 


Verde motor vehicle must of necessity contain mechanical 


"E 
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etn) FC quce ead le 
ot paper read before the Engineers’ Club of Philadelphia, 
June 4th, 1898. 
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ge will be somewhat similar in appearance to tite ` 


ian an t. more power for the same load than solid tires, 


money, and getting in return a definite quantity of 


and electric apparatus, which, in order to be maintained in proper 
working order and the highest state of efficiency, must have i- 
gent and systematic inspection. If this care and attention are given 
periodically, there is no doubt of the reliability and usefulness of 
these vehicles. It can hardly be expected that the general public 
will be able to give this skilled attention, and comparatively few 
users of such vehicles would have a mechanic in their employ who 
would be competent; therefore the lines upon which the business 
will be developed will probably be the construction of 

stations in suitable locations in the city, where the vehicles will be 
kept when not in use, and where they will receive such attention as 
is necessary. 

There is no doubt that the electric vehicle has come to stay. 
Whether future developments will lead to a different design it is 
impossible to say. The first railway coaches were constructed after 
the design of the old road coaches, but the design became modified 
in order to produce a vehicle which was best suited to the new 
method of locomotion. So it may be with the electric vehicle. The 
design may gradually change until we haveatype of motor vehicle 
entirely different from the horse carriage. 

Another direction in which improvement is looked for, but which, 
I venture to say, is a long way off, is the reduction in weight of the 
battery. Bo far nothing but the lead battery has been found prac- 
ticable, in spite of the large amount of time and energy which has 
been expended in the direction of employing other and lighter metale; 
but some day these hopes may be realised. 

A recent application of storage batteries, which illustrates how 
wide and varied is tbe field, is their adoption in telephone exchanges. 
Modern telephone practice centralises the batteries on the system, 
placing them in the exchange, instead of at the subscriber's instru- 
ment. The advantages of this system can be readily understood. 
The batteries are under constant supervision of experienced men, and 
à few large cells will replace many thousands of cells of primary 
batteries, which were originally scattered over & wide area among the 
subscribers. The new exchange of the Bell Telephone Company, at 
Eleventh and Filbert Streets, Philadelphia, contains, probably, the 
most complete and modern equipment of this kind. It includes a 
battery of 10 cells, which are used to furnish the current required by 
the subscribers for calling up and talking; a battery of four cells, 
installed in duplicate, for furnishing the current to operate the dis- 
connected signals and relays; a battery of two cells, to supply 
current for the 5 transmitters and call signals. These bat- 
teries are charged from motor generators, which are supplied from 
the 110-volt lighting circuit in the building. Separate motor gene- 
rators are . tor ench of the batteries, so that proper voltage 
is obtained without the loss of energy in rheostate. 

This application is quite new, but telephone engineers express the 
opinion that it is only & question of time when all exchanges will 
have their batteries centralised in the same way. 


Discussion. 


Mr. CHaRL S Hewitt: It is pertinent to ask why we Americans have 
been so slow to s ce & good thing. Does the fault lie with us, 
or does it lie with the manufacturers of the battery? Euro 
engineers have been using the storage battery very extensively for a 
number of years in places where they have not been used in this 
country, except for the last two or three years. I refer to batteries 
in central stations. It was almost exceptional in Europe to go into 
any station without finding an auxiliary battery. I again why it 
is we have been so slow, and, in thinking the matter over, it reduces 
itself to three reasons. In the first place the manufacturers of 
storage batteries, in the early days in this country, attempted to use 
them in pese where they were ill adapted, to such an extent and 
with such failures, electrically and financially, that engineers were 
afraid to recommend them. Another thing has been the excessive 
litigation which has gone on during a number of years. Happily, 
this litigation has been settled, and the battery is now upon a fidi: 
mate business basis. The third and perhaps most potent reason at 
the present day is the cost of the battery. Mr. Appleton has said 
very little about this. Hoe has stated that we can reduoe the size of 
our generating units one-third, and possibly one-half, but the portion 
we reduce we replace with a battery which costs 50 per cent. more 
than the generating unit. 1 taken to task for that, but at 
the same time I believe it is a fair statement. The storage battery 
people estimate the output of their battery very liberally much more 
than a user finds he can obtain from it for a long run—I mean by the 
time it is several years old. An engineer from abroad—I he, 
was an Austrian—made the statement recently that the batteries 
abroad cost one-third of what they do in this country. I do not know 
whether that is true; perhaps Mr. Appleton does. At any rate, I 
know that the batteries sold abroad are much cheaper than those sold 
in this country per kilowatt-hour output. : 

Mr. Pepro G. Satom: I did not bring any figures with me this 
evening, and Mr. Appleton has covered the subject so exhaustively 
in hie admirable paper that there is really little toadd. There 
is one statement of interest, however, that he did not make, and 
that is that the 19 electric hansoms and one electric brougham in New 
York have made over 50,000 miles from April 1st, 1897, to the present 
time—about 14 months—although we did not get them all into actual 
service until September, 1897. 

These vehicles were the first of their types ever constracted, and 
there was no data to guide us beyond our experience with the first 
two vehicles which we constructed, of radically different types. We 
were compelled to put them into actual pablic service in competition 
with vehicles drawn by horses, and without a chance to correct 
obvious defects or re-arrange gearing or N and yet, notwith- 
standing these unfavourable conditions, they have averaged nearly 

000 miles each. This is an extraordinary performance, and must 

move whatever doubts may exist as to the practicability of motor 
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vehicles. I do not believe that the first 12 trolley cars can show such 
a record. 


The average mileage of vehicles is very much over-estimated. 


We have endeavoured to gather statistics on this matter, and I 


€ hs 3 a ae statement to make ius 5 Have: 
over 15 miles a day. txoeptional cases, such as cians living 
in the country, the above averaga may be materially exceeded. 
Ordinary delivery waggons, or other vehicles of that nature, do hot 
average over 16 miles, and when compelled to make a mileage 
ne mu use an additional horse. The vehicles of the Pennsylvania 
Railroad at their Twenty-third Street Ferry make about 98 miles a 
day with two horses, 14 miles for each horse, and as that is the 
cheapest cab service that has ever been given in New York, it is 
probable they are.doing & larger than any other cab service 
ever before instituted ; so that it is a fair criterion on which to base 
calculations for the future. There is a great deal of foolish criticism 


in regard to electric vehicles. One point made is that they cannot go 


from here to New York, ora similar distance. If they can go 25 
miles per day on one cbarge, which they are doing now, we think all 
the requirements of cab service will be thoroughly covered and met ; 
and if it is necesrary, after they bave made that mileage, aod the 
system is once generally introduced, there will te other stations 
where the batteries can be changed or re-charged, and that will 
remove the only valid criticism raised against the introduction of the 
system which exists, as it will be undoubtedly much cheaper than 
the present system with horses. The actual amount of power required 
for a 25-mile drive is about 12 H.P.-hours, and we pay for that 
about three cents per H.P. per hour, and with a larger station we can 
probably get it for less. t makes a very small figure for the cost 
per mile, and especially so when the large ratcs received for cab rer- 
vice is considered. 


Mr. E. M. NioHora: I understand that it costs about 36 cents for 


12 H.P.-hours ? 


Mr. Sarom: Yes. That is the amount sufficient so run the machine 


25 miles. In other words, you can ride 25 miles for 36 cente’ worth 


of . 

hr. APPLETOBN: I would like to make a reply to Mr. Hewitt's 
remarks, First, in regard to the difference in cost of batteries in this 
country and Europe; you must take into consideration the cost of 
materials and labour, which are big items and which are much higher 
tban in Eur Mr. Hewitt states that the cost of the batteries in 
this country pe cent. greater than the generators they would 

think if that was the case there would be any 
installations made. 

Mr. HawrrT: I said a complete seg) pani and generators. 

Mr. APPLETON : I refer to that too. 
has to carry bas a wide base, and of three or four hours’ duration, 
this would make the cost of the battery excessive, and bring the bat- 
tery up higher than the generator. Take, for example, the case I 
mentioned in which 50 per cent. of the investment in generating 
plant and underground mains was only used for 154 hours duricg à 
year. For loads of that description the base cf the peak is never 
more than one hour or one hour and a quarter, and at that basis there 
is no donbt that the storage battery is very much cheaper than the 
complete steam plant. In regard to the question of costs ; in Chicago, 


where they are figuring on the prepayment system, I believe they 


will charge 25 per cent. for two kilowatt-hours. That is, of course, 
double or nearly three times what would be the cost to gencrate in a 


large station, as described in New York. But where itis supplied as 


a matter of convenience, they expect to charge the bigher price. 
Mr. Hzwrrr 


: I did not intend for one moment to question the- 


decreased cost of operation of a station by using storage batteries or 
the battery's facility for 5 itself to the load. I know 
only too well, in my experience in city, the value of such a 
battery. What I meant was that if we were building a steam put 
iir iad type, with condensing engines to cost about $85 per H.P., 
the first-cost ratio per 


necessary would cost n 
kilowatt output. As to the operating cost, I 
do not doubt for one moment but that it would pay in many cases to 
increase the first cost, in order to reduce the operating expense. I 
think any water- plant is incomplete without 


power | 
t. It could never realise the full economy of the water- 


tery p 
wheels without this auxiliary; and I also believe that most, if not 


all, of the railway pan would be benefited by auxiliary batteries 


in their operating But I still maintain that as to the first cost, 
output for output, the battery is much more expensive than generat- 


ing units. 

Mr. APPLETON : I think Mr. Hewitt leaves out the question of the 
time which fixes the size of the battery. I know of several batteries 
being installed in this country where the price has been between 
$60 and $80 per H.P. on the short hour rating. : 

Mr. HzawrrT: I refer to a long time rating. ; 

Mr. APPLETON: It is not, I think, the practice to recommend 
batteries now where they will not be advanfageous or profitable. 
There are plenty of opportunities for installing batteries where they 
will show to advantage. i 


Mr. Francrs SCHUMANN : What is the weight of a complete battery, 


ready fot cbarging, that will develop 10 H.P. for 10 hours? 

Mr. W. W. Grass: About 100 lbs. per H. P. hour. I would like to 
add, in answer to the questions Mr. 
the reason storage batteries have made such little progress in this 
country compared with foreign countries; I think the reason was 
largely due to the fact of the litigation, which was almost constant 
from the time the first batteries began to be recognieed as a feature 
of the electric industry of this country. Owing to this litigation, 
there was no inducement for any effort to effect a development of the 
secondary battery. The few installations made were defective, and 
the men who went to the expense of installirg even a defective bat- 
tery did it under a liability tolitigation. It was down to 1894 that 
this litigation continued, While I do not take any special credit, I 


the peak which the battery 


y $120 per H P., which is about 


ewitt has asked in reference to 


think it will be recognised by those familiar with the subject that 
it was through my efforts that the litigation was bronght to a deter- 
mination, aod at an enormous expense, and the storage-battery busi- 
ness has not yet recovered from it, and we are not yet in a position 
to do as Mr. Hewitt intimates could be done—i.«., reduce the prios ol 
storage batteries. I want to say, however, that we have got it to a 
point where we can put it where all other businesses have to be put, 
—where supply and demand will regulate the price. I venture tomy, 
those who started in the electrical business early thought the rates 

d for the dynamos four, five, or six years-ago were high—mech 

her than they are to-day—and a much inferior article then was 
obtained. We were recently asked by a large concern what 
we would funish storage batteries for, and. we gave them 
& price on $1,000,000 worth of batteries 50 per cent. less than what 
we could have made $10,000 worth for. We are endeavouring to 
educate the country as to the usefulness of storage batteries, and this 


generous support by baying 
what they can advantageously employ to get sto: batteries very 
afford to bay them is tht 


y 
and B yn also. It is only those people who find 
batteries beyond their reach that do not know the advantages to 
derived from their use. There are many advantages that you cannot 
appreciate until you try them, and these advantages are 
even at present prices. If there is a effort to apply then 
it will be but a short time only before 
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req As 
g the machine, it is a simple thing. A man 
run it in a week, or not at all. The waggon can be d 
where one would not dare to go with a horse, and with 
You could not find a worss place than Fifth Avenue and F 
Street, especially a year ago, when the pavement was torn u 
seen our drivers go through there and push their 
there was a chance to get them in, and do it skilfully and 
accident. As to accidenta, thet is a question that can largely 
settled by careful inspection. Of course, accidents occur and 
on they can be reduced 
peration in New York on 
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station and get another. But the battery giving out is a more serious 
problem. 


push bis machine home, he does not often get left. 

The tire problem has been serious, except so far as punctures are 
conoerned. I think we have not had more than two punctures in 
50,000 miles. The other troubles are because the tires were not adapted 
to the service. The cab service in a city like New York is very severe. 
The irregularities in pavements, railway tracks, &c., render it, in my 
judgment, almost impossible to use anything but a pneumatic tire. 
Of courte, it is true that a solid rubber tire requires less power on a 
smooth pavement than a pneumatic, and a steel tire would require 
still less than a solid rubber. We require a little over twice as much 
power to run a vehicle with pneumatic tires than is required on a mil, 

or the same weight and speed, and the criticism, therefore, that 
one of the gentlemen made about r tires is not a just one, 
unless you take all the factors into consideration. They are very 
expensive; but we think, now, with the 5-inch tire we have adopted 
for the weighte we have to carry, we expect to get 20,000 miles out of 
& tiro at which rate they will compare with a steel tire. When you 
think of a bicycle—only weighing 20 lbs., and 200 Ibs. with its 
rider—requiring a 23-inch tire, it is not unreasonable to expect 
that vebicles weighing 4 000 lbs., and required to go at the same 
speed, should take a 5-inch tire. It looks awkward at first, but not 
more so than when pneumatic tires were introduced on the bicycle. 
And as to the question of taking more power with a pneumatic tire 
than with a solid tire, the former has advantages which. render its 
use almost indispensable. Experiments have been made which proved 
conclusively that a pneumatic tire is the proper thing, other ching; 


being equal. 
The B A thought suggests itself in relation to the 
rs of the carriages; whether they are called hackmen or not. 
It is & question as to what class of skill is required to successfully 
operate an electric ca It is a more complex piece of mechanism 
than a hack or a horse, where, if one or the other breaks down, you 
can get back in some way. But if an electric vehicle breaks down at 
a remote distance from a stat.on, a serious difficulty arises. 


Mr. ScHUMANN: How many hours will a battery retain its full 


function. when not in use? 
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Aron: With the present class of battery it would hold distirguish anything from the chimney top a£ all, although no 
3 It depends entirely upon the purity of the catcher is in use and the chimney is quite close to the oells. 
materials used, so that no chemical action can take place while Hammerton Street an ingenious arrangement of overhead railway, 
it is standing. We let batteries stand two or three months after carrying a swinging truck, iato which the clinkers are pulled direct 
being fully charged, and there is a loss of only 2 or 3 per cent., which from the furnaces, has been applied to both of the blocks of celis, 
is entirely due to impurities in the materials. This is the invention of Mr. Cox, the aN e „ and Mr. 


ng plaster, 
resent tim hinery is rder for the 
| m7 stare of artical o from the al ell 1 
` esiructor.— 
THE DESIGNING AND CONSTRUCTION OF new mills sewage pumping station of the Norwich Gereration. dt 


e was put down fically for the purpose of raising steam, tenders 
REFUSE DESTRUCTORS. having been invited upon the basla of specifying the quantity of 
stoam to be raised instead of. specifying the number of cells required. 


| The destructor is of the single-row type, but is fed from the top, this 

Br THANE LESLIE WATSON, AAJCEOR. design having been adopted to suit an existing building which it 
, was desired to utilise. e boiler is of the Babcock & Haie Ls 
(Concluded from page 955.) | of 735 square feet of heating surface. It is as close as ble 


to the pair of cells, and communicates directly with the chimney. It 
supplies steam for driving air compressors for Snone’s patent sewage 

( Stred, Bradford. In this case, as in the case last lifting machinery. The working pressure is 120 Ibe. par Square 
decribed, there was originally a Fryer destructor. It had, however, ^ inch. The main features of the farnecas aro precisely the same as 
bean fitted some years ago with Horsfall’s „ those at Bradford. The feeding arrangements are somewhat 


inburgh and Bradford. There is a pit ided below the ground 
Mocks of six cells each, with a pair of multitubular bollers and a jevel In this : Eos ps pron ow the gro 


t several waggons run on rails. They are 
dimney between the two blocks. Each block of cells has a passage —— brought up to the tipping 3 the carts tip into them. The 
throagh one boiler and an alternative passage direct to the chimney. bodies of the hopper waggons are then lifted o the wheels by & . 
These celis were ordered by the tion to be completely removed travelling crane and conveyed to the charging holes of the farnaces. 
to the ground level, and the new were constructed entirely with The doors in the bottom are opened and the refuse dropped on to the 
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new material and : to improved designs prepared under the drying hearth. These two furnaces, on their official trial by the city 
inmediate supervision of the author. The flues are arranged exactly engineer of. Norwich, were found to burn 90 tons of refuse 24 
of the cross flees being slightly in the light of more recent 2,400 Ibs. of water per hour from cold river feed to a steam pressure 
expetieace. The dimensions of the c g holes and feeding table of 120 Ibs. per square inch. These resulte are largely in excess of the 
vere aleo slightly altered for the same reasons in order to insure a makers guarantee. The general results obtained from this plant have 
facility in charging. Observations having been made with been of a highly satisfactory character. | 
to parts of the old destructor, which had failed after years of At this point a brief description of the plant which is about to be 
the new one was constructed with much heavier end walis and erected for the Pembroke Township Commissioners, Cougty Dablin 
with far more massive stays. It is tied together 7 mam of heavy in connection with their electric lighting station, may not ba out 
» mild steel joists, 8 inches by 4 and tie-rods 11 inches place. The general scheme of the plant has been arranged to suit the 
; ameter, swelled to 12 inch to receive the nuts, and there are two electric lighting plans of Mr. Robert Hammond, the consulting engi- 
Vcl channels, 12 inches by 3 inches, running the whole length of the ner of the Commissioners. The destructor will .consist'of two cells 
. bock of cells over each furnace front. It was found that the ordi- of the same sizs as those at Norwich, and a Babcock & Wiloock 
11 Met washer blocks, through which the tie-rodspass,andwhich boiler also af the same size, Tae boiler will be capable of withstand- 
. {eld the channels in position, were liable to give way under expan- ing a working pressure of 150 lbs. per square inob, the proposed worki 
‘tha of the _ Onst-etect washer blocks were therefore sub- ressure of the electric light boilers being 140 los. furnaces 
Kiated, and very heavy spring steel washers were placed under the be of the back-fed type, obviating the necessity of tipping thé refuse 
nuta in order to allow a certain limited freedom of movement. These on the top of the furnaces and saving 6 feet in the height of tipping 
improvements have been quite effectual. The side boxes were also latform, and consequently reducing the slope of the inclined road. 


by placing the controlling valves in the neck of the boxes, Fe ti latform and building of the destructor are to be large 
cutting off the supply of air at the point of junction with the snough 10 2 plant of double the siz» which will probably soon 


ilast fine, the openings from the aide boxes in the ashpit always = become necessary. When that time arrives, all that will be required 
lei open. The blast js controlled by cm swinging valves p will be to add two cells and another boiler of the same siz. For all 
ir boxes built into the arch of the blast flue, and bolted np to this provision is made in the original scheme. The tipping platform 
the side boxes. T'he movable plates which close the front of the : so arranged that the coal for the electric light boilers will be tipped 
dum are of an im proved pattern, held in place with spring wedges, from it exactly where it is required, and the space under the tipping 
aad alter nearly 128 months of continuous hard work, not one of these platform will form on one side coal bunkers, and on the other side a 
plates has shown tlhe smallest sign of either burning or cracking. The cablé store. The destructor, in addition to relie the Commis- 
tinkering doors are also of an improved design. They are constructed —gionors of a large quantity of objectionable refuse, will provide some 
umilariy to the doors usually employed on plate furnaces, being hollow 00 horse-power in aid of the electric light station and in reduction of 
mint with a spmce at the back, which is filled up with fire bricks. the coal bill. This will be the first high temperature destructor to be 
wet i balanced by a solid oast balance weight, provided with & erected in Ireland; and it will also be the first destractor in Ireland 
Mandl, and is ed by & wire rope passing over two pulleys. combined witha public electric lighting plant. The Commissioners of 
Akbongh the door weighs 5 cwt., and the weight the same, Pembroke township are therefore to be congratulated upon their fore- 
hel Tee At VVV deadgned and Bete ete te BL eee Gf ie banita disposit and condilioa 
ue doors Are very y tilisation of town refase in . | 
Mile up, the faces of the doors and frames being planed and the * ee e Boy 
Gea HA VN de diria position, 5 
are lever catches working on wedge 
fees, The boilers g to this plant were not disturbed, and 
satu euge to e up tie violet the hes They eye oron 
to take u who ey supply TEAM MOT P 

ieam, however, for the foroed. draught apparatus, which is of the E A NOVEL B | 
6 i i — ind of d rks, | hibition in Paris 

8 , Lor lo lig oWo THERB was exhibited at the recent motor car ex on a 
tad managers house and office, and for certain fish 


^ g pans uite novel form of rotary steam engine, which, while it has success- 

belonging io a private enterprise. The ation contemplate fally overcome the old difficulty of the valve gear, does not seem to 
Du down more boilers and machinery to uti ise the heat from the us to have come much, if any nearer to a satisfactory solution of that 
blom: the building of the new cells have been aa other difficulty—ratio of rubbing surface to displacement. In the 
~The capacity of the destructor, which was formerly 7) tons new motor there is the usual drum, of considerable length this time. 


cli per 24 hours, has baen increased up to 10 tons per cell per Tuo ports open into the drum near the top, the ports running parallel 
boars, and since the men have need the cells a further increase with" the dun axis. Between tho "porta, jut clear of the 
ae ne eg. 17 This is without any increase in the drum's interior surface, is an osciilating valve, its axis 
number of men The cost of labour has been reduced from also parallel with the drum's axle and with the porte. This 


em 
K to M. per toa under the old system to just over 5d. under the — valve is slotted from end to end, to take a flat thin plate, whose 
bri wien. Tnis is by several pence the lowest authenticated cost length is jast that of the drum, and it carries another drum or-pistoa 
The temperature in the cells and flues has about half as big as the cylinder drum in diameter. This drum runs 
very largely inereased and the smoke from the chimney has large | | 
mde to an absolutely inappreciable quantity; in fact, it and the drum interior. By admitting steam into the spaco between 
"HU a remarkably clear state of the atmosphere to be able to the piston drum and its vertical plate and the oy 


uie et before the Dublin Congress of the Royal Institute of slides to and fro through the oscillating valve, being long 
August, 1896. 
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fitted plain plug valves geared to move simultaneously. A single 
movement of a handle changes these valves through 90°, 
and reverses the steam and exhaust passages, and the engine 
thus will ran either way round indifferently, using this word in ite 
correct sense. We fear the engine will algo run in the new sense of 
the word before it is very old. The construction is such as to aim 
at the preservation of perfect circularity of the piston exterior and 
cylinder interior. Oontact will be along a mathematical line, and 
capillarity will be a minimum while surface rubbing will be a 
maximum. The steam tightness of, the ends of the piston is sought 
by means of a cork-filled groove. 
. To our mind, the weak point as regards wear will be the port 
opening at the top of the drum. As soon as there is any wear in the 
crank parts, there will be a knock as the drum passes over this gap. 
This gap is continuous. It has no bridging bars; indeed, we do not 
see how it can have such bars. There is nothing to guide the piston 
over the gap except the craok parts and ball path, and what a fearful 
these balls must run at 300 revolations per minute. Oompact 
and ingenious, perhaps even applicable under abnormal conditions, 
we see no hope for an extended ure of this latest of rotary engines, 
unless to drive a Keely motor. 

But it were a pity 80 much ingenuity were run to sheer waste, and 
while unsuitable as a steam engine, it might, and very probably 
would, act very well as a pump, especially for lubrication on the oon- 
tinuous system. 


———— ee 


ELECTRIC TRAMWAY TRACTION BY COM- 
BINED ACCUMULATOR AND TROLLEY 
WIRE. 


By ERNEST KILBURN SCOTT. 


(Concluded from page 341.) 


THE accompanying Table is interesting in this connection, 
as it gives iculars of the various systema in use. Ex- 
cepting the cable line, the Serpollet system appears to be 
the cheapest, and the compressed air the most expensive, 
accumulator lines being about midway. In nearly every 
case fair dividends are carned. 


the Planté or solid lead type, and the negatives of the lea 
grid pasted type, the plates being suspended in the acid by 
rojections resting on two ledges moulded inside the ebonite 

I. 

This disposition of the accumulators in an entirely 
box slung underne ith the car body, is so obviously the righ; 
way to carry cells, that the wonder is that it was not adopted 
from the first on all accumulator lines. It gives increased 
stability; * it enables the acid fames and spray to get clear 
away without annoyance to the passengers, but more im. 
portant than all it enables the changing of the accumulators 
to be effected en massein a few minutes, and without the 
least shake. 

The hydraulic elevator which bas been specially designed 
for the purpose of removing and replacing the celle, is an 
exceedingly simple piece of apparatus, and one man is able 
to replace a set of cells in three minutes. All he has to do 
is simply to actuate two levers, one raises or lowers a plat- 
form to take the weight of the cells and the other travers . 
the bogie soe bac the accumulator box to or from under. 
neath the car body. 

The motors are of the well-known G. E. 800—295 home. - 
power size, and the axles are fitted with the Thomson-Housion 
electro-magnetic brake. The series parallel controllers are of 
the B.A. type, and the connections are such that current . 
may be directed through the motors from either the . 
overhead wire or the acoumulator, or it may be sent through 
the oo and the accumulators (for recharging) simulta- 
neously, | . 

The car bodies were supplied by the Compagnie Générale — 
de Construction de Saint Denis, and they are brilliantly 
lighted by 10 incandescent lamps of 16 candle-power. As 
current is taken from the cells there is no rise and fall in 
the light as is commonly the case in ordinary trolley cars - 
A regular 10 minutes service is given, although there are 
some fairly steep gradients. 


The combined accumulator and trolley bas a slight pull 


8. 


| 


| , 9 | Weights in tons. 2 | 
! bd g | aa — 2 — 
Lemon $i 8 | B uw um 
Route. : been 8 m | a x E al 0 d £ 5 3 Remarks, 
: ! : j SR o! A P 
running. | 2 a | 8 8 8 £ i Š 5 £ 3 
| | 8 | <` H : 
2 . i 
i | | | | 
Place de la Republiqueto Pantinand| 10 30 Combn'd. 56 10 483 1739 Ai miles trolley 1 a eee aril 
: ' accumulators susp ; 
Aubervilliers, months. 5 | bogie tracks; 284 cells, each with three 
| i Tope | sitives and four negativesin ebonite lor. 
Madeleine fo Font T F. 4 ee yee) Oba hee MOB eh Dean ue acid (ones istas 
Levallois. | months. lator. l and three negatives to each cell; ders 
. , | upin position in three minutes; working 
i r expenses 3d. per car mile. . 
Place dela Republique to Les Lila 24 30 [Claret-Vi-| 52 9 42 131 44 1 ia 16 ‘Contact plates of cast-iron slightly a 
d Romainville : | earé ulleumier 18 stand - | For 700 above pavement; distributing bores 
_ an * 7 x surface ing on ds.ling2) yards apart; extra cost of single track. 
contact. | platform. Js. ing, £1,400, double track, £2.300. ane 
Madeleine pera Accumu- 10 16 108 cells which can be removed ulk by 
Denis and Neuilly naa iu ` | lator s de ud cosi ivo mena me Coons a non 
N . ose about two hours; working cos . per 
* mile. p 
Place Médicis and Porte d'Orleans; 31 14 |Mekarski, 52 11j 34 |15 |19] 1 in 13 ll storage cylinders, pressure 850 Ibs. to 0 
; | : lbs.; 42 lbs. of air used per mile run; re 
Cours de Vincennes and Saint Au- years. i 20m pres- lin servoir of hot water to prevent freezing up 
gastin ; Louvre and Saint Cloud; sed air. of ports. 
Louvre-Sevres-Vereailles. is A 1 is " " PETER 
Madeleine, Glennevilliers, Bastille 5 62 Serpo 52 33 111 15 1 in 20 Steam generator measures » fee 
j. ` 9 feet 8 inches x 8 feet 6 inches, is placal 
eo Baint Ouen, Asni-| years. steam. UR 33 74| | on front platform; will haul trailer 9 
. 50 passengers; consumption of co : 
z s is ! per car mile. 
* ipl 
i Loco. with Weight of water about 30 per cent. of wels“! 
Porte Maillot, Place de l'Etcile, ooe e anog & 52 e eee 33 dud 113 of locomotive: two reoharging statlons at 
rbevoie. hot water. or 9 bottom of gradients. 
i t . 10 ne: van! i | : 
| | oaded, 7. . 


There are also about 12 Rowan steam cars running between the Louvre, St. Cloud, Boulogne, and Auteuil. The boiler and engine forms part of the car, and the 
condenser is on the roof, sothat there are no outside seats, which is contrary to the regulations of the Municipal Ceuncil. A 1} mile cable tram connects the Place 
de la Republique with Belleville up a very steep gradient. The two cars with 50 passengers weighs 10 tons; the line is mostly used by the working classes but .* 


very profitable. 


The accumulators used on the Aubervilliers line have 
been supplied by the Sociéó:é pour le Travail Electrique des 
Métaux. The box containing the cella is made of 1} inch 


hardwood, backed with iron, and measures 6 feet 10 inches 


long, 5 feet 8 inches wide, and nearly 24 inches high. It is 
divided into eight compartments, containing 28 bells or 
224 cells in all, each cell box is distinct in itself, made of 
ebonite, and it contains seven plates—three positives and 
four negatives—the dimensions of the plates being 12} 
inches by 8} inches by +; inch thick, The positives are of 


in case of fire, &c., because if there happens to be a seriou: 
accident and a section of the overhead trolley wire is cut down 
these accumulator cars can work across the gap without any 
interruption of traffic. 7 


© It is often stated as an objection to this system that the dead 
weight of accumulators having to be carried over the trolley wir 
section is wasteful of energy, but it should be remembered that the 
extra weight gives a better grip between the wheels and the rails 
and also that the centre of gravity of the car is lowered, a coo 
sideration with heavy double-deck oa. 


that tbe actual 


imd 
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In common with condnit fitted with double conductors 
bonding can be di with on that section of the line not 
worked by the trolley wire, and this will obviously be the 
more closely built portion where electrolysis troubles and 
sparking at the wheels on a greasy or dusty road would be 
objectionable, In a closely built area, however well the rails 
are bonded, there are bound to be electrolysis troubles sooner 
or later which will necessitate the op»ning out of the roads 
to examine the bonds. | 

It bas been urged that the changing over is likely to be a 
nuisance, but, as a matter of fact, the time occupied is very 
short. With accumulators and sliding trolley bar the change 
can easily be made whilst the caris in motion. With accumu- 
lators and trolley mast and wheel the car need only be + topped 
about 10 seconds, or just sufficiently long for the wheel to be 
dropped on to the trolley wire (a dexterous tramcar oonduc*or 
can often effect this whilst the car is in motion). 

As accumulators suspended in a box under the car can be 
removed 80 expeditiously, there is no reason why they should 
rot be removed at the janction with the trolley wire section, 
the cells neeced being only carried when absolutely necessary. 
This method has been working for some time in Chicago, 
and the average length of time occupied in making tke 
change is 1} minutes. Mr. Justus Eck says it has been 
done in half a minute. 

The smell of acid is often raised as an objection to 
wing accumulators on cara, but with the modern arrange- 
ments this has disappeared. Even Mr. Quin who is 
not at all favourable to accumulator cars, says, on this 
point — | 

“A great deal has been said from time to time as to the 


-effect of the acid upon cars and trucks, and of the odour of 
sulpharic acid which pervades the 


cars when the cells are 
placed under the seats. From what the author has seen of 


modern systems constructed on these lines, he can give his 


usprance that these complaints are not well founded; and 
if it were not for the inconvenience of detaching the battery 
wa whole fiom the car under these circumstances, he would 
certainly recommend the oells being placed beneath the 
seats,” } 5 ; 

In those cars on the Paris lines which have the cells under 
the seats, a small fan is kept going, and it clears out the acid 
fumes most effectually. . 

In conclusion, it might be mentioned that the use of 
cells tends to.give a regulating action on the voltage of the line, 
which cannot fail to bs beneficial in tke long run, although 
» actual data of such improvement might be difficult to 
ocate, 


— —— 


THE USE OF SIMPLE SINE CURVES IN 
ALTERNATING CURRENT PROBLEMS. 


Br W. d. RHODES, M. S., Royal Technical Institute, Salford. 


on problems connected with alternating cur- 
tents object to ue use of simple sine curves on the grounds 


It appears, however, to be thought that this substitution 
a equivalent sine curve, is only legitimate when the even 
nica are absent. This is, in the writer's opinion, 
"rou, [venture to express my views on the subject and 
Rive the reasons for considering that calculations may be 
on the assumption of equivalent sine curves, whether 
wmonics present in the actual curves be odd or even. 

Is is not my intention here to discuss what harmonics are 
present in the actual E.M.F. and current curves of alterna- 
Wt? or transformere, but to investigate only the effect of 
Wt) pæible combination of harmonics, whether or not such 
8 combination oan exist in actual ice, 

It is bonary, in the first instanoe, to inqaire into the 


conditions which must be satisfied in order to render the 
substitution of simple sine curves valid. There must, of 
course, be only one simple sine curve for a given combina- 
tion of fundamental and higher harmonics, that is, the root 
mean square value of the actual curve must depend only on 
the magnitudes of the harmonics present, and not on their 
positions relative to the fandamental and to each other. 
Supposing that this condition is satisfied and that oorre- 
sponding root mean square values of E.M.F. aud current are 
E and 1 respectively, then a further oonditigh to be satisfied 
5 that the mean power given to the cirouit should have the 
orm | | 
ARI 


where A is a quantity likewise, independent of the relative 
positioas of fundamentsl: and harmonics. A would then be 
cos a, where a is the difference of phage between the equivalent 
E M. F. and corresponding current curves. NEC 

Let the potential difference between the terminals of any 

circait be l 
e = e Bia (pt + aj) + esin (2 pt + a) + 
en sin (n pt + an) 
and the corresponding current be 
i = ij sin (pt + B) + issin (2 pt + B) . 4 
in sin (npt + B) ` " 

A little consideration will show that the number of har- 
monics present in the current carve must of necessity be the 
same as those in the E. M. F. curve. In fact, the r'^ harmonic 
in the current curve is due simply and solely to the 7'^ 
harmonic in the E.M.F. curve. 2E 

Here n is taken to be any positive integer whatever. The 
root mean square values of s aud i are then given by 


sese t 


and & 3 
C= V = ae JF dt 
2 1 A 
Now | 
p edic f" (e? aiL? (p t + ai) + ej sin? (2 pt 
0 
+ ag) t e o o o + 2 ei êg sin (p t 
+ ai) sin (2 f ＋ a) t... dt 
e b... 2 
2 p 
Similarly | E 
0 : ZEE P 
Therefore 2 a/ta E... nl 
n A DEO 
and "E VA B ＋ % tee AP | 


3 2 


‘both of which are independent of the. phase positions of the 


harmonics whether even or odd. ! 
Again, the power given to the circuit is given by 


=~ ( esdt | "T ` Tue 
2 7 Jo | 

ar l i 
- ( (e; ii sin (p t + ai) ain (y? T fi) T e sin (2 pt 

2 * JO ` 
. + 43) sin (vf +f) . . dt 
ai cos (a, -B + e, d cnr (a,— Ba) + soes + en in 008 (an — Bx) (2) 
2 


yo. 


which is also independent of the relative phase positions of 
fundamental and harmonics in either curve. It is seen that 
the power given tothe ee only on the maximum 
values of the fundamental harmonics and upon the 


. difference of phase between each component of the current 


curve and the corresponding component of the E.M.F. curve ; 


and these differences of phase are dependent solely upon the 


time constants of the circuit, - 
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there we write | 18,353. “ Tmprovem nents in connection with electric -and like 
If, MEM. wed ei 5 apparatus for signalling, advertising, and similar sinis C. E. 
` > EE . ELWAY. Dated Angust 26th. l 
where w, £ and 1 have the valnes given by equations (1) and 18,966. " Improvements relating to the regulation of electro- 
(2), we get the value of a, and patting motive force.” N. Rows. Dated August 26th. (Date applied for 
| = z under Patents, &o, Act, 1883, Sec. 103, January 27th, 1898, being 
008a = A date of application in United States.) | 
we get the phase difference which must be given to the two 138,369. An imprcved form of electric glow lamp for general 
simple sine curves which accurately give the root mean cred pupa: 4. 5 8 
* . ; tt im or " 
tothe. Groult of the actual curves and the true power given a oon lamps.” SE, Torna. Dated August 27th, 
It appears, therefore, that if we wish to make calculations T c. 
in alternating currente, we may with accuracy assume the ABSTRACTS OF PUBLISHED. SPBOIFICATIONS, 


E. M. Fs. and currents to be simple harmonio functions of the  . | E 
time, provided their root mean square valucs are taken to CPi paon & Go, 3%, High . 
agree with the ings of an electrostatic or hot wire volt- — Manchester, and Birmingham, price, vé, gd. (in stamps), 
meter, and their mean product with the reading of a wattmeter. E mem i 

Of course, no such assumption is legitimate for calcula- 


: pe f * W. P. 
tions regarding instantaneous values of E. M. F., current or 4 (J. Lister and J. S. Chamberlain.) Dated Febr 


aary 21 st, 
e is: : : "REM 1898. This invention consists in im ts in incandescent 
It will be observed that in the above investigation care. lamps, and the object of the e a single lamp 


has been taken to integrate over a complete period of the bulb with two filaments, and with means for connecting either 


H filament. with the lamp circuit through the circait coa. 
fundamental. The idea that odd harmonics only are "eni 1333 i mp cit uM rough 5 


admissible vould apparently be due to integrating over only tremite of two filaments placed side : d two onn d 
half s period of the fundamental. VVV 
Ed 5 ld was given by the writer in a paper cates upon E pe of the socket, 80 arranged as t malte ome 
ore the Society on February 10th, 1898, an y one terminals at a time, the change of contacts 

abstract of which is given in the Proceedings of 7» Royal oa terminals to the other being made by rotating thé balb. 
Sociely, Vol. 62. 7,428. “Process for the extraction of pure metals or metallic 

| alloys, and the production of carbides by electric heat." H. Arcon 
MANN. Dated March 25th. The invention consists in producing in 


: & furnace, by adding a metallic sulphide, an auxiliary 
NEW PATENTS AND ABSTRACTS OF energy, whose power cons d - rably diminishes the nditare of 
electrical energy which. has hitherto been necessary to t cess of 
PUBLISHED SPECIFICATIONS. . reduction. In principle, the modification consists in subjecting to 
electrical heating a of carbon with an oxide and a sulphide 
NRW PATBNTS,.— (068, of metals, having different affinities for the carbon. 1 claim. 


4 1 9,638. 
Compiled cxpressly fcr this journal by W. P. TROMPSON & Co, T. PE A t ud dis aui N moa 25th, a. 
Eleetrical Patent Agents, 322, High Holborn, London, W.C, and > (iple of this invention consists in emplo the sid, gir qu vel 
at Liverpoo], Manchester, and Birmingham, to whom all inquiries p the 
Should be addressed. : -Bolution eontal.ing a hyposulphite salt, the sul sought for being 
| | ‘gulphide ie desired, the anode is formed'of an alloy of thoes meal 
18,024 “Improvements in or relating to electric alarms or call. P s 3 = ve 
bcarda and the like.” A. E. Draw. Dated August 22ad. - whose eee are to be obtained. 1 claim. | 
18039. "An improvement in the construction of electrical bridge bampa” p Heguan. Dated May 7th, 1898. Relates to the reri 
a «x. Tar E Augu tion of arc electric lamps working in series, and it consists in divid- 
18,051. An electric fuse.” J. G. Onirpe. Dated August 23nd. ing the regulating rheostat, which serves as “ balance" to the lamps, 
18.057. 1 in or relating to eleotric lamps.” L. into two or more parts which may, according as the intensity of the 
Horwitz. Dated August 22nd. a : current increases or decreases, be automatically and successively 
18,087, “An apparatus for automatically starting and stopping included in, or cut ont of, the circuit. 2 claim. 
electro-motora; pumping water into storage tanks without an 11,153. "Improvements in electric atc lamps.” Brmwmws Bros. 
8 whatever" J. Hanpme and J. W. Muna. xp Oo, Lrurrgp. (Siemens & Halske, Aktien, Gesellschaft). Dated 
18,0900. |; eit ios in tabular conduits for electric wiring.” 


T. Tamron. August 23rd. end dowa to and carries the u carbon holder, while the 
18,93 “Improvements in dynamo-electric machines and motors.” left hand end carries the lower carbon holder. The pulley is mounted 
T. PREECB . A. Epuompeos. Dited August 23rd. . with by a ge pre m “4 nie adr 8 alte 
u " carri me, the last w w or normal 
8 ; I = dynamo-electric machines. W. posi 1 ' p r ° rotating by a spring pe 11 
: : » e frame rocks u vota, an carries on the an 
IV m —— wr er ee ae ewitohes.” J.Foxcaorrand = r.i ro or core of an ciccio aiguo which is excited in the knows 
cad Dated Angus à a manner eitber by the main current or by a chunt current; when os 
18,137. “ Improvements in contact apparatus for electric railways the inorease of aro, the armature the 
with undergioünd current feed and conductors.” C. F. P. frame will turn in the direction of the hands of a clock, and the 
BrxxpESAOH. Dated August 23rd. ( ) wheel will at a definite position of the frame, be liberated from 
16,186. "Improvements in the manufacture of electrical resist. pawl so that the pulley can turn and allow tile carbon holders & 
ances.” A. Voar, Dated August 23rd. (Complete.) . approach each other. 2 claims. | l 


18,165. "Improvemente in or relating to electric signalling or 12,019. “Manufacture of active material for accumulator bab 
i e A. J. Bout. (V. Julien and E. F. Busson, teries.” H. ToBLER and T. GRaLBBR. Dated May 26th, 18% 
France.) Xl August 33rd. (Complete.) | Relates to the manufacture of an active material of perfect 
F . IW . . vol lead is senclly carployed dor Ee gode 

or "d » WILSON. t em generally em 

August 24th. zm . ia 

18,2219. "Improvements in electric motors and in their j plates readily erumble away. According prese ven 
to motor carriages.” Tum Brrrrannia Moron CABBIAGE 5 these disadvantages are obviated by forming the active materia 
Lurran, and J. Surrn. Dated August 24th. entirely of ines 55 anp 5 

e " uring the c e uces on. 
18351. " Electrical heating appliances formed of artificial atone.” and barging . m 


J. F. BAcHMANN, A. Voor, Wins, A. Kosia, J. KIRCHABR : the an 

and A. Jona. Dated August 24th. (Complete) ee * m is 5 1 olai. SN d 
z p 5 ; rovemen electric batteries. Epw 

J.Y Bamana, A Voom, C &. Waman, A Homo, J. Hrn g, Emanuel). Dated Jane 1st, 1606, Relates to thermo and byd 

and A. Jona. Dated August 24th. (Complete.) are produced by an electromotive force arising from the diff 


18,241. “Improved secondary battery" R. N. Lucas and E. of temperature in two hetero 3 
San D mt geneous substances. According to 
18 22 4 Im 5 apparatus for the measurement of : i : euge pts ble iie 5 | | 

, . > © j 
alternating curré:.ts.” G K. B. ELPHINSTONE and A. C. Haar. Dated De mis 8 » 
August 25:h. ofthe water (which surrounds the piles) thus acting upon 
18,209. "Improvements in, or nlating to, hammers or taprers couples will be to prodnoe a constant electric current of 
actuated electrically." C. TURMBULL, jun. Dated August 26th, 14 claims. 
| 
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TOE CHOICE OF A BOILER. 


Few things are more objectionable than a highly economical 
boiler which is always being laid off for repairs or cleaning. 
Thus the Engineer in an article on the choice of a boiler.: 
Our contemporary puts first in importance the quality of 
the water as a factor in determining the class of boiler to be 
adopted at any given place, and no doubt there is very much 
to be said for this. Mere salesmen present to steam users 
all kinds of fallacious arguments when trying to get boilers 
Bold. One man claims a large heating surface, another the 
number of tubes, the third the very small amount of water 


and the consequent quick steaming, as though the water 


contents made any difference at all when once steam is up. 


-Between the many conflicting claims a non-technical user 


can hardly make a proper choice. Sometimes a man will 
buy & given boiler because his brother, who is 20 miles 
away, finds it a good variety, whereas the water in the two 
districts may be altogether of a different order. 

Speaking generally, there are not. many waters but what 
can be dealt with by chemists and improved. . A water over- 
laden with carbonate of lime can be rendered practically 
non-scale forming by the use of caustic lime, A water, with 
lime sulphate, can be cleared by means of soda; but sulphate 
of soda remains in solution, and though very soluble, must 
not be allowed to concentrate unduly. Some waters are 
nearly hopeless to treat. Take, for instance, the water 
yielded by the Thornhill Rock, one of the rocks on the 
Yorkshire carboniferous series, This. water, when treated 
for scale prevention, will contain, after treatment, a larger 
amount of impurities per gallon than before treatment, but 
the salts are now more soluble. The water will not scale, 
bat it will very soon concentrate to a dangerous degree. 
The concentration of salts is a danger that is far too little 
guarded against, and it is specially trying in locomotives. 

Much more might be done in water treatment than is done. 
Railways eapecially might pay more attention to the subject. 
We have seen a good water condemned as full of scale 
forming matter, and as causing priming, when as a 


fact it was removing scale from the boiler, and doing this 


with boilers which had previously worked with hard water. 


By suitable timing of the stay of a locomotive at any one 


shed, its boiler can be periodically cleared of scale by simple 
transference to another shed. 

There is, as stated by our contemporary, such a thing 
as fashion in steam boilers, At one time every electrical 
installation was fitted with locomotive type boilers. This 
boiler became fashionable, bat it was simply used at 
first because all the early electric stations were temporary 
affairs at exhibition buildings, and the locomotive type boiler 
seemed the best under temporary conditions, but this boiler 
still goes into electric stations often with no regard to the 
conditions of water supply, though with good water it is 
without doubt one of the best and most economical. 

The next fashion was the water-tube boiler, as to which 
one engineer, who really knew better, when gazing into a plate- 
glass shop front upon one such, exclaimed: “Them’s the 
jockeys for me,” or to that effect, as though the water-tube 
boiler was capable of universal application instead of being 
merely a hoiler for its suitable environment.- Unfortunately, 
however, the water-tube boiler has been made the victim of 
very numerous impossible laudations. Over 13 lbs. of 
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evaporation has been conferred upon it at least once. The 
power of reducing the gases below the temperature of steam 
in the boiler is yet another. Perfect circulation is allowed it 
without proof, and also absolute safety, though its tubes may 
split—and have done so, to the serious injury of attendants. 
Shell boilers have their thick-and-thin advocates, also, though 
it is often very difficult to instal them in an existing building, 
especially where an architect has hada word in placing the 
boiler space. We don’t see that the steam user is very much 
between Scylla and Charybdis, as put by the Engineer, in 
having to choose between a hard scaling water and a soft 
water which will corrode. A soft water will not necessarily 
corrode a boiler. If it doso it must be acid, or perhaps 
charged with carbonic acid gas. If acid it should be run 
through a filter of limestone chips, and if charged with 
carbonic acid gas a little caustic lime should absorb this 
(or a little caustic soda), and the lime carbonate will form a 
protecting scale, which if it get too thick can be loosened 
off by letting the soft water act upon it untreated. 

Our contemporary prefers the Scotch marine type boiler 
to all others, and there is much to be said in favour of it. 
It has most of the advantages of the Lancashire boiler, 
but magnified in that it has larger furnaces, and thereby 
should secure better combustion. It has large water 
contents, and is accessible all over for cleaning. It has 
the advantage, if desired, of no external seatings, but it 
is becoming quite usual to give it an outside exposure 
to heat by means of external casings. It has also the 
advantage of height, and thus more than competes with the 
water-tube boiler in respect of floor space, in whioh the 
Lancashire boiler is supposed to be extravagant. 

The disadvantage of the Scotch boiler is its expense when 
under higher pressure; but in this respect, if a 6-foot boiler 
is safe with J- inch plates, a 12-foot boiler will be safe with 
l-inch thick, and will be four times as big as the smaller 
boiler. Per unit of cross section, therefore, the larger boiler 
need only be of half the weight in its barrel. Thus a 
Scotch boiler shell, 10 feet long by 12 feet diameter by 1 
inch thick, weighs as much, approximately, as a Lancashire 
boiler measuring 20 feet x 6 feet x } inch, and is suited 
for equal pressure, while it has double the internal capacity, 
a fault, no doubt, in the eyes of those who do not believe in water 
capacity, or accumulators, or fly-wheels, or any other form of 
stored energy, though they are willing enough to use coal as 
a source of motive power, instead of relying upon a Solar 
motor, as it appears we, or our near descendants, will require 
to do, when all coal is used up—a period set by a writer in the 
Engineering Magazine at from four hundred to fifteen hundred 
years as regards Europe and America; Asia, Africa, and 
Australia, being left out of account. 

For ourselves, we look to the increase of surface con- 
densing, and possibly the extended use of flake graphite for 
cylinder lubrication as a powerful aid in preventing scale in 
boilers. The weight of water evaporated in a boiler is, 
roughly, tenfold the weight of fuel burned, and the accumu- 
lation of mud and scale cannot but be larger. With 
surface condensation a little bard water can always be 
added if required, and where oil is employed in the 
cylinders we should be inclined to avoid filters and use a 
centrifugal cream separator to get rid of this. 


THE POSTMASTER-GENERAL’S REPORT. 


Ir is doubtless the duty of those who have charge of the 
public finances of the nation to exercise discretion in the 
way of reforms or concessions ; it is seldom, however, that 
the latter are boldly made, but when they are, universal 
satisfaction is expressed and the concessions are seldom a 


financial failure. It is somewhat surprising therefore tha 
more is not done than is actually the case. The Jubilee 
reforms in the Post Office can hardly be regarded as other 
than unqualified successes, the public certainly consider them 
so, and even if the financial results had been less satisfactory 
than they actually are, it is certain that the ratepayers woald 
not have called indignation meetings in every direction to 
protest against the waste of public money, as it would almos 
appear that tho authorities imagine would be the case, 
The Postmaster-General, in his report, states that the 
increases in postal and telegraph revenues during the past 
year, notwithstanding the numerous reforms, amount to 
£218,441 and £104,869 respectively. The expenditure, it 
is true, was £712,808 over that of the previous year, bot 
setting expenditure agaiust revenue, the accounts still show 
the very respectable profit of 3, 421, 125 on the year, if 
nothing be allowed for interest on the capital created for the 
purchase of the telegraphs. This interest has, of course, to 
be met out of ordinary taxation, but the public do not, we 
imagine, grumble greatly at this. 

The result of the diminished rate for the letter post has 
resulted in the growth of the latter being double what it was 
in the previous year, namely, 6°3 per cent. against 32 per 
cent. in 1896-97. The parcel post shows a like gratifying 
increase. 

In the telegraph service the extension of the free delivery 
of telegrams to three miles has so far proved satisfactory, that 
although the total cost of the concession up to the end of 
the financial year amounted to £52,000, yet the gross revenue 
derived from additional telegrams is estimated to be £26,000, 
this being assumed to b» the result of the advantage derived 
from the concession. 

The reduction in the guarantee required for new tele- 
graph offices has led to an inorease of 49 new offices opened 
as compared with those opened in 1896-97. The reductions 
made in private wire rates has also resulted in a substantial 
increase in the demand for such means of communication. 

The erection of the new buildings opposite the original 
St. Martin’s-le-Grand Post Office is a matter of recent date, 
yet, large as these buildings are, they are insufficient to 
meet the rapidly increasing volume of business to be dealt 
witb, and the Department has consequently decided to expend 
£200,000 on a scheme which makes provision for dealing 
more efficiently with the increasing work, both postal and 
telegraphic, in the metropolis, and under which better 
accommodation will be provided for the staff. Three new 
buildings will be erected at once. The old building of St. 
Martin’s-le-Grand will be demolished with the exception of 
the outside walls, and within a new structure will be 
erected suited to modern requirements. While the work is 
in progrees a portion of the business will be transferred to 
the Mount Pleasant offices in Clerkenwell, to which a new 
wing is being added. These parts of the scheme will cost 
£150,000. The Department has purchased the business 
premises of Messrs. Barnard & Sons, mannfacturing silver- 
smiths, Angel Street and King Edward Street, which will 
at once be demolished, and a new building erected on the 
site, which will provide ample dining and cloak room 
accommodation for the staff of 3,000 telegraph clerks at 
St. Martin’s-le-Grand. The sum of £50,000 will be spent 
on this undertaking. As soon as a suitable site can be 
obtained, it is proposed to build a new post and telegraph 
office in the East Strand, where business has developed so 
rapidly in recent years. 

The line to be taken by the Department in view of the 
report of the Parliamentary Committee on the telephone 
question does not yet appear to be definitely decided, but 
if a bold policy of active competition is decided upon, the 
volume of work to ba done will be largely increased, 
especially in the engineering branch of the service. 
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LARGE ELECTRICAL PUMPING PLANT. 


WE illustrate below two large plants which have just been 
completed by the Phoenix Dynamo Manufacturing Company. 
It is believed that they are amongst the largest electrically- 
driven centrifugal pumping mos which have yet been made, 
and the game remark app ies to the “enclosed ” motors. 
The motors are each capablə of maintaining a load of 100 
B.H.P. on a circuit of 300 volts at a speed of 690 revolu- 
tions per minute. The armatures are 21 inches diameter, 
and haye 254 conductors, wave wound, and connected to 127 


is costly it is also popular, and leads to patronage and increased 
receipts. With ordinary tramways speed is regulated by 
other than economic or technical considerations, such as 
traffic conditions and local circumstances. Then the motive 
power is a large factor in determining speed. Horse traction 
naturally soon finds its limit of speed in the limitations of 
the animal. The is thus absolutely limited, apart from 
the possibility of higher speeds under the local conditions. 
On the Italian tramways the maximum speeds are 16, 18, 
and 20 kilometres per hour (9:9, 11:2, and 12°4 miles per 
hour), and these are reduced to 6, 8, 10, or 12 kilometres in 
densely crowded streets and difficult passages, but the com- 


bara in the commutators, so requiring two sets of brushes 
only. The brushes are of carbon, and are mounted in 
holders of aluminium. The machines are compound wound, 
the resistances being: armature, 0°008 ohms; shunt, 115 
ohms, and series, 0°0035 ohms. The electrical efficiency of 
each machine is 98 per cent. 

The pumps are twin series, and are capable of raising 
72,000 gallons per hour a height of 126 feet. 


TRAMWAY SPEEDS. 


IxqvtnrES have been made by M. H. Geron, of the Cologne 
Tramways, into the speeds found most suitable on various 
tramways. He has received replies from 21 companies, of 
which eight operate by steam, five by electricity, five by 

one by compressed air, and two by combinations of 
some of the above methods. The replies came from Belgium, 
France, Germany, Italy, and Austria. M. Geron places the 
information he has received in the form of a paper to the 
Permanent International Tramways Union. He divides 
lines into the two classes of suburban and urban, the former 
being usually worked by steam, the latter by horses or 
electricity. Speed is naturally greater on the first class ; but 
must always be dependent on other conditions—such as an 
independent right of way—which leaves speed simply depen- 
dent on technical and economic conditions alone. While speed 


pany think that the official maxima might very well be 
raised to 24 kilometres in ordinary street running, and to 
30 kilometres (18°6 miles) on independent permanent way, 
and these speeds were even proposed by the authorities in a 
measure which, however, did not become law. ‘This pro- 
jected law laid down 24 kilometres as a maximum at any 
point, and there were special rules for falling gradients, 
curves, crossings, and other dangerous points, and also at 
night time. For railways constructed on ordinary roads 
the speed is limited to 30 kilometres, with similar restric- 
tions as to grades, &c., prescribed for tramways. 

The Belgian National Company of local railways limits 
its speed in populous districts to 7 and 10 kilometres, and 
at other parts to 14 and 17 kilometres. Without special 
authorisation the speed of trains outside crowded districts 
must not exceed 30 kilometres to be reduced to 10 when 
passing through villages and towns, and speed must be 
slackened when the approach of a train might frighten 
horses and other animals, and possibly lead to accident. 

The management of the steam tramways of Bologne have 
failed in their application for power to increase speeds up to 
22 kilometres from the present 18 kilometres limit. Other 
Italian lines are limited—at Milan to 18 to 20, Tarin 
Province 20, and the steam tramways at Rome, Milan, and 
Bologna to 20 kilometres. All join in the opinion that 
speeds might be increased without additional danger and 
with additional profit. 

At Orefeld, the German tramways are limited to 12 kilo- 
metres in gea centres, and 20 outside, and the so-called 
commercial speed only reaches 12 or 13, with this 20 maxi- 
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mum. Several accidents early in the life of the line caused 
the reduction from the original speed of 15 to as low as even 
10 kilometres, beyond which it only recovered to the above 
12 and 20. | 

The author thinks that the Belgian National Company's 
rules best conform to practical necessities, and the propositions 
submitted to the Italian Legislature closely resemble them. 
The Belgian local railway system now includes 1,500 k. 
(930 miles) of lines, and will soon be doubled. 

We are indebted for the information which we have 
abstracted above to the translation of M. Geron’s paper in 
the Railway World. 


TERRESTRIAL MAGNETISM. 


By ARTHUR E. COTTERELL. 


"Is THE EARTH A HuGE MAGNET, OR MERELY THE RECIPIENT 
OF AN ETHEREAL LINE OF FoRCE?” 


(Concluded from page 371.) 


Fic, 2 represents some of the lines of force emanating 
from a magnet. 

If now we bring a magnetic needle, s’, N', suspended so as 
to turn freely, it will take up a position which coincides with 
the lines of force into which it is brought; a second one will 
do the same, subject to variations due to position in line of 
force, and to attraction of the first needle N's’. Or again, 
if we place a piece of iron or other substance capable of 
receiving magnetism near the magnet, it will acquire 
magnetic properties, the direction of the polarity being deter- 
mined by the lines of force and direction of their sign. 

Does not this lead us up to the hypothesis illustrated in 
fig. 8? 

Let x and s represent the two poles of a tremendous magnetic 
system with radiating lines of force through space which are 

own to be few in number for sake of simplicity. Let E be 
the earth, shown on exaggerated scale, moving in space, and 
intersected by a magnetic line of force, s Nn’. The polarities, 
N and s, are only illustrative of magnetic sequence in a 
general sense. For convenience we use the term N and s, 
taking our earth geographically. 

From what has preceded we can readily understand that 
the earth may become magnetic from the fact of its lying in 
some huge magnetic lines of force. It might be objected 
that the earth as a whole is not entirely or equally distributed 
with substances capable of magnetism, but this argument can 
be met in several ways. Firstly, all substances may be more 
or less capable of magnetisation, though not of exhibiting it 
when in comparatively minute fragments, or in the second 
place, owing to the quantity of iron in the earth's formation, 
generally the magnetism is exhibited in the earth as a whole. 

It might be suggested that the daily rotation of the earth, 
or its axis, would cause this hypothetical line of force to shift 
considerably around the poles during each day, to say nothing 
of greater variations during the year. ! 

ell, we know that there are daily and yearly movements, 
but these only tend to confirm the theory suggested. At 


first thought the suggestion that the magnetic axis would 
shift round the geographical poles, appears to be a very 
serious objection indeed, but happily it is capable of being 
dispelled, and in this way :—It has been suggested that the 
theatres of the great magnetic force are situated at enormous 


distances in space. Let us now remember that the nearest 
known star, Alpha Centauri, is calculated to be situated at 
no less than 20,000,000,000,000 miles from this globe of 
ours. If we could transplant ourselves through the realms 
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of 8 to that star and then look in the direction of the 
earth, the latter would be imperceptible, indeed, it has been 
calculated that the whole radius of the earth's orbit round 
the sun, nearly 93,000,000 miles, would be hidden by a 
thread u, inch diameter held at €50 feet from the observer's 


eye. 

This reflection renders it easy to regard a magnetic line 
of force as intersecting not a portion of the earth merely 
but rather a planetary region, and if this be so it must 
necessarily follow that there will be some culminating point 
or path which in our case approximates to the known 
magnetic poles. We must not regard the lines of magnetic 
force as a series of infinitesimally fine lines, but rather asa 
system of diffused lines, which they really are, creating a 
magnetic direction in their aggregate, rather than by the 
directive force of any individual line. 

Regarding daily variations, Prof. 8. P. Thompson says in 
his work, “Elementary Lersons in Electricity and Mag- 
netism,” page 120, “About 7 a.m. the compass needle 
begins to travel westward, with a motion which lasts till 
about 1 p.m.; during the afternoon and evening the needle 
slowly travels back eastward until about 10 p.m.” After 
this it rests quiet; but in summer time the needle begins to 
move again slightly to the west at about midnight und 
returns again eastward before 7 a.m. He goes on to say 
that these delicate variations are never more than 10’ of 
arc,” and“ appear to be connected with the position of the 
sun; and the moon also exercises a minute influence.” 


Fig. 4. 


It would be interesting to any readers to construct and 
and examine these phenomena on a similar form of chart to 
that described in my earlier papers on “Electrical Earth 
Currents Viewed Astronomically " before referred to. Take 
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a piece of paper or cardboard of any convenient size, and continued during the night without considerable extra ex- 


sketch out the longitudinal and latitudinal lines of the nse. In the new arrangement, electricity developed by a 
Northern Hemisphere, mark thereon the positions of the ynamo driven by a steam engine, is stored in accumulators. 
North Pole and of Greenwich, and around this hemisphere A clock turns a commutator, which at intervals switches on a 
mark out the 24 hours which represent day and night. weak current. This current works a relay, which switches 


If the hemisphere is now cut out so as to leave the dial of on the full power of the accumalators to a motor, which 
24 hours, and the former is pinned axially toa board so as to rotates the shaft moving the rockers. The commutator being 
enable it to be rotated within the area of the dial, it is easy connected with the minute hand of the clock turns on the 
to compare the relative position of the north magnetic pole electricity for some minutes every hour during the day and 
at various hours of the day, and this experiment is full of night. In this manner alternate motion and rest, found to 
instruction and coincidence with the effects laid down by be so desirable, is automatically produced during the night 
Prof. Thompson. as well as in the day. In this tannery there are 20 of these 

Fig. 4 illustrates the north magnetic pole as having rockers, each capable of carrying 50 butts or hides. 7:9 
approrimately reached its westward position at 1 o'clock, and 
the other positions indicated by Prof. Thompson will be 
foand to practically coincide. 

It is now desirable that we should remind ourselves that 
the magnetic declination varies between summer and winter, 
viz, 12' in the former and 7’ in the latter. In this conncc- 
tion we shall do well to remember that the distance between 
the two extremities of the earth’s orbit of revolution rourd 
the sun is computed to be about 186,000,000 miles. 

With regard to the question of the variation of thedirection 
of the earth’s magnetism, as induced by the suggested line 
of force, it should be remembered that there are two other 
important movements, independent of the rotation and revo- 
lution of the earth. I refer to the precession of the earth’s 
axis—a conical movement, which completes a revolution in 
25,867 years, or thereabouis—and to the nutation due to 
the moon, another conical movement of about 183 years’ 
duration. Then, again, we must consider that there are 
certain motions belonging to the stellar or silereul system 
which cover countless ages. Oar sun himself is believed to 
be dashing through space in the direction of the constellation, 
Hercules, at the terrific rate of 150,000,000 miles per annum, 

ing in his wake the train of planets and satellites which 
revolve around him in corkscrew fashion. Fia. 1. 
* f E 0 ven roe gry ding i the 
a no doubt that in the mean of their total effects : 
: zat; j The t economy of power obtained by the use 
er fe ene . of Va sen is = well exemplified in this instance. 

Amongst other questions which arise we notice the fol. The whole set of 20 rockers contain at the time of test 
lowing :—Where are the centres of magnetic force? What about Ries pedi = ee, worked N E deg at a 
are the limitations of space, or rather, perhap:, space as accumulators ard a curren get aes pom half ——Ü 
occupied by celestial bodies, and what is magnetism? This he an Average of 410 ‘watts, or ew then dimi ax 
question is, however, as difficult as another, viz.: What is — 
electricity ? to which no satisfactory answer can yet be given. The motor and gearing 78 : Se psa br ae G. 
We know how to handle electricity and magnetism, and to Percival, electrical engineer, of Cor! Aia 3 special regard 
gauge their powers, but we cannot describe their nature. to economy in working, a pw ity "a eges p 
This lack of knowledge, however, does not hamper our prac- p if "P by A y m es kind 7 a 
tical applications, nor;does it hinder the study of magnetism, cells in the accumulator, T 
or rather its effects. A careful survey of magnetic declina- 
tion, inclination and force, should reveal the first, and afford 
some suggestions of the second. 


ELECTRIC MOTORS IN A TANNERY. 


A NeW application of electricity as a motive power has 
recently been adopted in the tannery of Messrs. Dunn Bros., 
Cork, Ireland. Of late years, in the early stages of the tanning 
p steam-power has been largely used to agitate the 
eather suspended in tanning liquor, the object being to pro- 
mote the tanning. Various mechanical appliances have been 
adopted. The American rocker system, so largely used in 
the United States, has been for years in operation at Messrs. 
Dunn's tannery, the necessary motion being given by eccen- 
trics on a shaft driven by a steam engine. Each rocker 
consists of a strong wooden frame at the top of a tanpit, 
supported on pivots, and free to move about 6 inches in a 
see-saw fashion. From this frame the leather to be tanned 
is suspended in the tanpit, which is filled with tanning liquor. 
When the frame rocks the leather is gently agitaxd in the been made to accelerate the tanning of leather by 

Experience proves that the best results are obtained electrical means; some of these systems, which have 


with an intermittent motion. been electro-chemical modifications of the tanning pro- 

„With the usual arrangement, it is necessary that the start- cess, have been reported in the ELECTRICAL Review from 

ing and stopping should be done by someone on duty for that time to time. Messrs. Daun Bros.’ improvement leaves 

purpose, and consequently the intermittent motion cannot be the tanning process unaltered, though expedited. The users 
E 
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of thet leather therefore will find it exactly the same as 
formerly in quality, texture, and appearance. It has been 
an objection to some of the new 5 that tke resulting 
Eun hes differed in some of these particulars from the 
eather to which customers are accustomed, and on which 
they have found that they can rely. 

The machinery in this tannery is of the most modern type, 


The electrical x ha MM the rockers now described . 
a : | 


is the subject o 
The photographs show the working portions of the appa- 


ratus, Fig. 1 is a view of thed o, clock, and automat io 
switch in engine room. Fig. 2 shows the motor and portions 


of the rockers (about one-tenth part) over the tanpita. The 
small bell near the motor is rang by the action of the F.M. of 
motor at the instant of closing shunt circuit, and before the 
motor moves, warning men to stand clear of rockers, &c. 


SYNCHRONISM IN WIRELESS TELEGRAPHY. 


Dr. Martin TiETZ, of Charlottenburg, has been making a 
series of interesting experiments to determine under what 
oonditions a receiver can be tuned to respond only to a given 
frequency.“ As Dr. Tietz remarks, it has hitherto been 
impossible, in the Marconi system, to tune a receiver to the 
transmitter, and his experiments eppen: to supply the expla- 
nation of this phenomenon, and thereby give further insight 
into the o ons that take place in the working of the 
wireles telegraph. 

Starting from the fact that effects at great distances with 
the Marconi system can only be obtained with a ooberer 
combined with a long conductor, Dr. Tietz sought to Kp 
this by exact quantitative experiments, For nearly all his 
measurements he used as a receiver a thermo-element (after 
Klemencie), or & dynamobolometer (after Rubens), the in- 
tensity being measured by the swing of a galvanometer, a 
method which gives much more accurate results than the 
coherer. As a rource of radiation, the Marconi-Righi 
emitter, excited by a 20 cm. spark coil, was used. A wire 
80 om. in length was connected to each of the outer balls of 
the emitter, and two wires of the same length were connected 
to the thermo-element. | 

Experiments were first tried by varying the distance 
between the transmitter and the receiver, and ascertaining 
the effect by means of the deflection of the galvanometer. 
The curve obtained was found to lie between the curve due 
to radiation from a point, and that due to radiation from a 
wire of infinite length; showing that the electrio waves 
followed the same law as radiation of light, and that the 
radiation ed from every point of the wires. 

. Another series of experimenta were made to investigate 
the phenomena of resonance. A transmitter with wires of 
constant length was used ; and a receiver (a thermo-element) 
with wires whose length, L, was varied. When a curve was 
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drawn, showing the relation between the length, L, and the 
deflection, n, of the galvanometer, a very distinct and short 
maximum was shown when the length, L, was the same as 


© Electrotechnische Zeit., xix., p. 562. 


the length of the wires on the transmitter. This curve is 
shown in fig. 1. By using a relay of the proper sensitive. 
nese, a receiver may be made to respond only when it is in 
tune with the transmitter, 

It now became a matter of interest to determine whether 
any maximum existed when Marooni's arrangement of 
earthing one of the poles was made use of. Experiment 
showed, in this case, only a weak intensity, and carve 
drawn gave no indication of the existence of resonance ; the 
galvanometer deflection remaining the same for alk lengths of 
the wires on the receiver, 

When the coherer was used as a receiver, the resulta were 
quite different from those obtained with the thermo-element 
and the dynamobolometer. In the thermo-element and the 
bolometer, heat is produced by the eleotrio oscillations, which 
in the former creates a thermo-electric foroe, and in the latter 
a change of resistance. Quite different is the behaviour of 
the coheret and the spark micrometer, which, in their 
action show the greatest similarity to one another. Prof. 
Slaby* considers that the coherer 13 merely a very fine spark 
micrometer. In the spark micrometer the waves must first 
generate sufficient E. M. F. to send the spark across the air-gap 
before any effect is observed. It is a matter of indifference 
how often this happens per unit of time. Different types of 
transmitters must therefore be used to obtain the best effecta 
with the different types of wave indicators, 

Dr. Tietz used the spark micrometer in his experiments as 
being better under control than the coherer. The intensit 
was measured by the length of the spark in the receiver wi 
different lengths of wires. This intensity was found to 
increase as the lengths of the wires were increased, but there 
was no maximum point. 

From these experiments it was concluded that resonance 
in the Marconi system was impossible so long as a ooherer 
was used in the receiver. On the other band, the resonance 
effect was shown to be very well marked with the thermo- 
element and the bolometer. Thequestion now to be answered 
was whether these latter instruments were equally sensitive 
with the coherer. With the instruments in the experi- 
ments, the coherer showed itself decidedly superior in sensitive- 
ness, but Tietz proceeds to show several ways in which the 
resonant receivers can be improved in sensitiveness, 

The sensitiveness of the bolometer was improved by using 
stronger currents in the bridge. When the strength of 
current was used, the deflection of the galvanometer of the 
bolometer was 65, as com with a deflection of 25 in the 
thermo-element. The thermo-element can be rendered much 
more sensitive by combining several elements into battery, 
and by increasing the section of one set of junctions. The 
deflection in this way was raised from 25 to 40. 

Dr. Tietz showed also that the intensity of the radiation 
could be greatly increased by modifying the Marconi-Righi 
transmitter. For instance, if a number of spark gaps in 
series were used. Wires connected to each insul con- 
ductor between which sparks passed, instead of the single 
pair, also increased the effect. A condenser inserted in 
paralled with a spark gap likewise greatly enhanced the effi- 
ciency of the radiator. 

The best radiator was made by stioking pieces of bent 
wire in a cake of paraffin, sufficiently close a jaar for a spark 
to The whole was then placed in a valcanite box filled 
with oil. A certain number of sparks per minute, dependiog 
on the capacity, the coil, &c., was found to give tie best 
results. Dr. Tietz oonsiders that still stronger radiation may 
be obtained by using more powerful souroes of energy, such 
as may be obtained with transformers and alternating our- 
rents with condensers in circuit. — | 

Dr. Tietz was able with his apparatus to transmit 
successfully over a distance of 200 m. His apparatus, how- 
ever, could not ba adapted to work a Morse instrument with 
the ordinary telegraphic relay. To get over this difficulty 


he has devised what he calls the “light relay.” In this 


instrument the reflecting galvanometer, when defleated, 
throws its beam of light on a selenium cell, the current 
through which works the Morse instrument. Zickler's 
method of using ultra-violet to cause & spark discharge he 
propos also to make use of. : 

r. Tietz's experiments are interesting, as throwing light 
on the modus operandi of the wireless telegraph, and may 


* A. Slaby. Funkentelegraphie," p. 14. 
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point the way to practical improvements of real yalue. Some 
of his own devices, however, appear to us to be better fitted 
for the laboratory than the field. 


A NEW WATER BATTERY, 


A SIMPLE form of water battery, devised by Mr. A. C. 
Longden, has recently been described ia the New York 
Electrical World. In this battery the important new feature 
is the zinc plate, which consists of a thin film of zinc 
amalgam, spread over a copper plate which is used as a 
support. The plates are made in pairs by bending copper 
strips so that the two ends of a strip will dip into two 
adjacent vials. "Then one end of each strip is amalgamated 
with mercury containing a little zinc. "The plate should be 
amalgamated to within about a centimetre of the top, and 
the top of each pair of plates should be coated with paraffia 
or shellac, preferably shellac, to prevent mercury or salts 
from climbing. The zinc plate is about a centimetre longer 

an the copper, and stands in a globule of zinc amalgam in 
the bottom of the cell. This globule of amalgam acts as a 
feeder to keep the surface of the plate continually bright 
and fresh. | 

The details of construction are shown in vertical section 
in the accompanying figure. 


^ VIAL 
! COPPER 
; WATER 
r l "ZINC 
$ n ^— EZAN LS TON AIRED 


The vials used are preferably of the tube form, with 
straight sides, though the ordinary homeopathic vial with 
contracted neck will answer. Of course, for a given size the 


- straight form will accommodate larger plates. This is a 


matter of importance if the battery is to be used ona 


closed circuit. For electrometer or condenser work the vials 


may de the smallest size obtainable and the plates may be 
made of copper wire. 


The following data will enable the reader to judge what 


— — . ———————————— 


Size of vial. | Depth of water. | Width of plates. | E Loose 
7 x 35 cm. 2: cm No. 14 wire. | 2,000 ohms. 
11 * 8. „ 35 „ 7mm. 250 „ 
14 x 6 ” 45 ” 12 ” 00 ” 
Lr x 7 n” 55 n 


| 1$. 60 „ 


Of course the resistance may be varied by varyiug the 
strength of the solution. The above results are for a 1 per 
cent. acid solution. A stronger solution may be used with- 
out bad results, if the tops of the vials are coated with 
shellac to keep the salts from climbing. If the battery is to 
be used only on open circuit the strength of the solution 
may just as well be reduced to 4.1;th of 1 per cent. and then 
there will be no trouble about climbing salts. 

As the water evaporates from the cells it should be re- 
placed with pure water, not with the acid solution originally 
used, otherwise, the concentration of the solution will 
increase. It is not a very difficult matter to seal the 
cells and thus prevent evaporation entirely. 

The E.M.F. of these cells is a little more than a volt. 
Usually about 1°08 if the cells are carefully set up. 

In amalgamating the plates it is important to avoid 
getting any mercury on the end which is to be used as 
copper. Otherwise, the E.M.F. will be greatly reduced. It 
may ba well to remark that although the end of the plate 
‘Which is to be used as zinc must be perfectly clean before it is 


amalgamated, an ordinary layer of oxide on the copper end 
um no harm whatever, ibd it will greatly reduce the 
probability of accidental amalgamation. | 

Of course, such cells as these will polarise ied if they 
are over-worked, but they also recuperate quite rapidly. 

The chief value of this cell lies in the fact that in weak 
solutions the zinc arrangement is practically permanent. 
The E.M.F. never falls below its normal value unless polari- 
sation is allowed. 


REVIEWS. 


The Electrical Engineers’ Central Station Directory, 

London: Biggs & Son. 

Central station engineers cannot yet complain of the lack 
of attention that is paid to the statistical side of their under- 
takings. Moreover, it is to be said to their credit that they 
have not yet tired of giving information. 

There are published annually three distinct sets of statistics 
devoted to central stations, each of which is no doubt thought 
better than the others, but the publication under review is 
certainly the only directory which gives itself up entirely to 
recording the details of central stations and allied under- 
takings. Not only are the chief engineering features given 
minutely, but the financial returns of many works are set 
forth. There are also Board of Trade regulations under the 
Electric Lighting Act, a list of electric tramways, bio- 
graphical notices of prominent central station men, and a 
useful list of advertisers.. The information is very full, and 
the publication ought to prove of considerable use. 


The Mechanics of iad + . By A. B. W. KENNEDY. 
Third Elition. London: Macmillan & Co., 1898. 


This is essentially a book for studente, and, perhaps, for 
some draughtsmen, and it was the author's intention to 
provide for the practical man as well as the student, for 
which purpose he has adhered, with much apology, to the use 
of the pound, and spent a good deal of s in showing how 
wrong it is of him to do so, yet that its retention is 
necessary. He seems to have done this in fear and trembling, 
as in the midst of a very Bashan of terminology bull pedants. 
We are, after all, very much inclined to doubt the value of 
such books as this, save as drilling for the student. The 
author has confined himself entirely to the mechanics of 
constrained motion, and, except in two cases, the Tower 
engine and the Hooke joint, to motions in one plane. 

With a thorough mastery of all that this book can teach 
to a man as a student, he should be well equipped, for any 
problems that may come to him in practical work. At the 
same time the mental training in mechanics can never 
replace that particular gift by some men in devis- 
ing mechanisms for effecting given objects with a minimum 
of parts. Actual machine design is rather a question of 
reducing to.the smallest number of parts, and we once heard 
the chief draughtsman of a railway, state that he did not 
think much of a certain designer, for the man had used 
seven pieces where he himself had found two to be sufficient. 
Possibly a good grounding in the mechanics of machinery 
would have prevented this, orit might have at least im- 
proved the design. 

In actual practice the number of mechanisms to be 
dealt with by any one man is comparatively few. The 
idea that in practice the young student will encounter 
tremendous problems is a very mistaken one. Few 
machines are really complex. The headstock of a self-acting 
mule is, to look at casually, about the worst bit of machinery 
to be found, yet if taken in detail it resolves itself into a 
series of very simple devices united by trains of wheels to 
give definite timing, and very much the same may be said 
of other machinery. Thus in the Jacquard loom, producing 
elaborately figured fabrics, there is a great simplicity about 
the mechanism. 

No doubt this book will be valuable to the student, but we 
venture to say it would be more so if to every mechanism 
explained, there could be given an example from practice 
showing how and why the motion has been employed, and 
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where it has been perhaps modified to suit a certain end. 
The skow bevel wheel, for instance, is working by millions in 
this country, yet comparatively few know of them. Screw 
wheels again have come into use considerably with the gas 
engine. No reference to their use is to be found here. 

Perhaps the best chapters are tbose on parallel motions 
and on the dynamios of mechanism, this latter seeming, 
however, somewhat outside the scope of the book. Indeed, 
it scarcely seems to us that there need have been any oon- 
sideration of forces, and weight and mass, in a book 
professedly dealing only with conetrained motions. We 
should stets that this is the third edition of the book, and 
a few errors have been corrected and emendations made in 
the text and figures from the original edition. We should 
like to see a took from the pen of Prof. Kennedy dealing 
with mechanism, but of a more practical kind, and combining 
with actaal examples a plain and practical treatment. 


BRITISH ASSOCIATION FOR THE ADVANOE- 
MENT OF SCIENOE, BRISTOL, 1898. 


NOTES ON THE ELECTRIO LIGHTING SYSTEM AT 
BRISTOL, WITH SPECIAL REFERENOE TO AUXIL- 
IARY PLANT. 


By H. Fasanar Pnooron, City Electrical Engineer, Bristol. 
Read before Section G. September 12th. 


In the following paper it is proposed to give a mere outline of the 
electric lighti | g at Bristol, and the results of the work- 
ing of some of the auxi lant. 


hting wo at Bristol are the property of the 

Bristol Corpora Alternating current is supplied to | 

dero and continuous current is used for the public street 

ting. ! 

At the present time the whole area equi is supplied from one 

FETT 5 
VTG within the area 

supply. 


There are 12 Lancashire ; three of these are 24 feet x 8 feet 
diameter, and the other nine are 28 feet x 8 feet diameter, all work- 
ft. cae eee pi 5 

e and conveyers, dri ven y 
and y by electric motors. An eoonomiser has been laid 
down recently. Two cbimneys are between the third and 
fourth boiler and adjoining the twelfth boiler respectively. W 


rE 
Jp 


ge 
steam leads through the engine room 
wall to the steam ring - mains. pipe 

The main engines are all of the Willans central valve type, and 
vary in sise from 100 to 700 IH. P., the aggregate horse-power being 


700. 
Alternators with revolving disc armatures are direct coupled to the 
„„ 600 volta, are used f 
giving am | are or 
ving the station motors. ei 


There are about 130 ‘miles of cables, all of which are 
and steel armourd. These are 


those originally laid down, are 
their f 


eet 
They are built of brick with ce 
inlet and — ta 
ou to 

gratings set against or let into 


x 


26 feet 6 inches is found to be 25 per cent. 


| Piram pap eee 90:6 lbs. steam per B.H.P., and its 


mises. No trouble from gas or sweating has ever been experi. 
encod since the ad on of these ; 


Nore. —Five of e ee wee tak l 
A considerable amount of machinery has been during the 


ption has been ascertained by con- 
densing the exhaust steam and weighing the water collected, and the 
reeulta of the pump tests Lave been qeduced to show the steam con- 
sumption per horse-power-hour of work done, such calculated 
frcm the volume of water, and the pressure at w it we 
delivered $ 


For the purpose of d 


allowed, 
plant 


Feed Pumps —Steam pump, capacity 4,000 gallons per hour, aad 
electrically driven amp of the same capacity. The steam pump is 
compoand duplex, tirect-thrast, non-sondenting. in use 
abont five years, and is in good repair. 

The motor pump is a three-throw feed 
continuous current motor, 
with reduction by cotton ropes 
ratio of reduction being 12 9 to 1. 


The results are: 
AT Fort Loan. 


Bteam p 98 Ibs. steapr per B.H.P. 
Electri, pump 43:9 Iba. steam per B.H P. 


AT 3TH FurL Loan. 
Steam pump 252: Ibs. steam per B.H.P. 
Electric pomp 2454 — per B. H. P. 

In this trial at {th load the steam pump was run slowly to reduce 
the output, but the output of Prot maaie pemp VM rod. x the 
opening 0l = bye " or “ relief ” cocks, full 
speed. On the speed of the 
lowering the armature voltage, the e at 
much PR aptius At about 2 full load, with all 

g 


n rt cocks. 
d Pootae still by 


The conclusions arrived at are :— 
1. The motor feed pump will work with from 27 per cent. of the 
steam consumption of the steam pump. 


2. The output of a motor pump should be controlled by regulating 
the speed of the pump, the em V 
in the loss of much energy. 

9. With a motor-driven feed pump, where the motor runs at 580 
revolutions per minute, and the pump at 45, an efficiency of 67 per 
cent. can be obtained. 


ey Steam and m steam pump 
is duplex, direct non-condensing; its ca is 2,500 gallons 
pump has been in 


The steam pump consumes 544 Ibs. steam per B.H.P.-hour. 
The electric Š 965 „ j 5 

It will be noticed that these pumps are not directly com r% 
80 


Centrifugal Circulating Pump.—Steam pump, capacity 9,900 
gallons 3 and motor pump of the same capacity, both 
working against a head of 15 feet. 

p, coupled direct to 


The steam pump is a 13-inch centrifugal 
condensing engine, at 210 revolution 


a vertical compound 
Pe mo | is a 12-inch centrifugal direct coupled to 
motor p isa ugal pump cou a 
600-volt moter ranning at 400 revolutions per minute, 
The result of the trials show that the— 


The Motor Pump takes 48°26 lbs. steam per B.H.P., 
and ite e enoy is eee eee esc eee eee 46 [.] 
Mechanical Stokers Driving (by steam and by electricity).—An 

elevator, conveyer, and the stokers of seven boilers are driven by a 

vertical non-condensing engine through a belt and one pair of spur 

ir ae a reduction being in the ratio of 124 

stoker shaft. | 


8 
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ehe) belt and with worm gearing, the speed reduction being in y small, being about s per 1,000 allons separated. The 


— whole of this latter apparatus being uite it h air ia vue of tae usual Epos empl pacity is 400 gall es 
q new, it is as a steam tur ta oa y ns per 

eire do al 1t mors tify | s Wh parating 400 gall now voe vem. tion i 
gear. en se ons per consumption is:— 

To work the elevator, con » and the stokers of five boilers, the 

engine indicated 4 H. P., a total steam consumption of * Ibe. ; !!. ae 320 Ibe, per hour. 

T absorbed 4:5 E. H. P., with a total steam consamption of 10 » motor .. 0 376 „ ^» 

Feed 


derer cee amount of difficulty has been As the separator, when worked VV 


mod with ware empl red ta ral 1 reduced to below E periet, and the uired so small, that 

on now employed, and a centrif on is so wer req 20 6 

— banis 1 by centrifu : action is thou ower ean of careful attention 

centrifugal is found to extract the oil most and farther developmen 

and when driven 5 motor, the value of the ene Tables, giving details of the foregoing trials, have been prepared, 

— . ʃ¼Ä — ů — but their rehearsal would be tedious, and, therefore, no further par- 

wd MM M HMM M . ml a ged 
u the new electric plant not com ve e on 

— hands.” d p : in which such results were obtained. 


Srmax Fmmp Pompe. 
cen direct thrust, double-acting, non-condensing. 


Pumping —4,000 gallons per Pump pl —Four, 47-inch diamoter. 
Steam cy ~ Compound fandem K 3 E.P., Linch diameter; 2 Stroke —8 inches. 
L.P., 8-inch Normal speed.—52 complete cycles per minute. 
Steam consumption per hour in pounds. ö 
Gall d 
gri es o Speed. | per Bout 5 I. H. P. B. H. P. pean 
| EES delivery: Total. | Per B.H.P. | Per LH.P. 1. H. P. 
130 62 5, 125 7 627 800 105 
190 62 5,230 125 7 627 760 99 65 $3 
128 59 í 125 x 7471 666 89:13 i : 
18 1399 130 | 1612 111 279 252 4 
16 19:18 130 boom '96 243 2519 


Moron Fp Ponte. 
5 driven by 600-volt oontinuous current motor with double reduction gear. 


—4,000 gallons cere galway Motor.—Bar armature, simple horse-shoe magnet type, separately 

cL 8 en eee oe 
Arai 62 strokes per siete: . The pump has bye-pass cocks connecting the deligerint. with the 
Inch cotton driving pulley, 14 inches diameter, common suction by which the amount of water to be pítráped can be 


cotton ropes ; 
ven 9 feet 10 inches diameter ; wheels, drivin regulated, speed being constant, 
35 teeth, driven 112 teeth, 1} inches 13 d ve pump 


Lbs. of steam per hour. 


Per cent. Armature; Galis. |- — — --| Effci Lbs. : 
load. Speed. volts. per hour. se dnc. 3 ed E.H.P. B.H.P. Per B.H.P. pet oeni; at delivery. 
Total. hour: l 
u ivi 635 4, 440 520 11.340 11.800 15 9 88 380 431 65 4 170 
19 800 600 768 540 8,972 8,912 12 117 285 245 10 190 
9 800 600 360 533 8,052 8,585 115 55 275 503 5 130 
0 |. 800 600 ce 520 3,105 3,625 49 s 116 - ves 885 
Pressure supplied to armature reduced 25 per cent. 
80 576 445 3,200 535 5.487 5.972 80 | . $41 191 35:3 68 | 145 
57 579 445 2,271 535 4,495 5,030 7 371 103 4377 | 55 140 
97 | 584 | 445 | 1,088 585 $971 | 3,806 51 | 165 121 737] 33 | 190 
0 | 568 447 pm 555 1605 2.,140 29 66 iuo ee i5 
Pressure supplied to armature reduced 83 per cent. 
4 | 111 J 100 | 558 535 | 1,200 | 1735 | 292 ‘81 | 555 | 094 | 3 | 125 
Srmam Donxsy Pump. 
Type.—Duplex, direct thrust, non-condensing, double-acting. 
Pumping — .— 2,500 gallons per hour. | Buction.—8 feet. 
2 ; 9 inches diameter. Delivery.—33 feet. Total head 41 feet. 
P H.P., 4 inches diameter. | Note.—A higher load than 74 per cent. cannot be obtained. 
Btroke.—6 inches. 


| | Steam consumption rer hour. Mun Em Total head 
: G n . i ciency. 0 e 
Percent of | Speed per per hour LH.P. B. H. P. | NE TN e 
e Total. per B. H.. per I. H.P. DEBER friction. 
;»; ⁵⁰ 8 22 — 
74 65 1.850 18 99 240 613 134 21:8 96 dips. 41 4179 
55 1,668 15 35 182 516 119 232% 41 41 79 
48 1,979 1˙8 29 147 605 111 20'0 % 41 4179 
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5 CENTRIFUGAL Moron Pur. 
Type.—5 centrifugal pump driven direct by a 600-volt continuous current motor, separately excited at 100 volts; speed, 650 revolutions per 
minute; suction, 7 feet 6 inches; delivery, 19 feet. Total lift, 26 feet 6 inches; suction, 54 inches diameter; delivery, 5 inches diameter. 
Pipe friction at 21,000 gallons per hour 1:86 feet head, and is allowed for (28:36 feet head). 


— „„ ee rd cce o) 


! 


| ` Lbs. of steam per hour, ym 
Gall hour | Watt Watt | E. H. p. B. H. P | Efficiency. 
. delivered excitiog, iris rel Wary total, absorbed. | output PMID PE Fr 
i | | | Total Per B.H.P FHP. 
= 77 ED wee — JV ⁵¼¼˙᷑:: 8 3 AAA EE 
25.222 656 9375 10,033 1345 . 333 320 | 964 248% 
20.930 658 8.100 8.758 | 1174 30 280 93 3 25 525 
2:,450 658 | 8,100 8,758 1174 | 2 93 280 | 95:6 | 25 0% 
20,400 | 658 8,200 8.859 1187 9 92 983 | 969 246%, 
658 1,872 2,520 938 " 108 | Hs "i 


12-cu S THAN CExTRIFUGAL Pump. 
Type.—12-inch centrifugal pump, pumping capacity 2,300 gallons per minute, driven direct by a vertical compound condensing engine. 


Engine.—Cylinders, 1 H.P. 6 inches diameter. Pump.—Suction, 8 feet. 
i 1 L.P. 12 inches diameter. Delivery, 7 feet. 
Btroke, 7 inches. Total head, 15 feet. 


Speed, 210 revolutions per minute. 


— — € Pd — Ó ———— 


J.bs. steam per hour. | 


Efticiency. 
Speed. CREDE oe I. H. P. B H. p. - — — „IBB. . p. 
i | Total. Per B.H.P. | LHP. 
| | 
2:9 2.008 36 25 9 13 -— ao: TEM 
5 ^ » 816 | 926 25 2 per cunt 
n n 9 821 90 * n 
97 9 77 821 90 99 9 
n n n 8 '3 | 89 ” oe 
ge 95 LE) &13 R9 ?9 97 
LL] 97 59 8 16 92 6 97 9 
» n ” | 831 ! 91 99 97 
1? 99 ” 831 91 » pe 


12-IncH CzNTRIFUGAL Moron Pump. 


Type.—12-inch centrifugal pump, driven direct by a 600-volt continuous current motor, separately excited, at 100 volts. Speed, 400 per 
minute. Suction, 8 feet. Delivery, 7 feet. Total head, 15 feet. Capacity, 2,300 gallons per minute. 


- 8 — — — — 2 —ñä . • —ĩ— — — — — — 
` 


Pounds steam per hour. 


Gallons TTE. jt 3 Efficiency 
: Watts Watts Watts E. H. P. 
i exciting. armature. | Total. absorbed. B.H.P. IN LU bot ete Pee REP 
aM v | | Total. Per B.H.P. e 
| CHEN ATHEN EE „ = " Bee eo | Jess ees SE 2 
2 274˙25 1.00 15,660 16,660 22 33 1034 499 48 26 46 8 per cent. 


ee — — ee — ————— -— - — ——— l. ——— ͤ ́—mĩ— ——————— — — —ů— — — — — 


electric currents, Ohm's and Kirchhoff's laws, and which permit of 
the accurate measurement of the same, Weber’s, Ampere's, and last, 
but not least, Faraday's researches. 

In no other domain of human activity has it ever been possible 


MECHANICAL Stoker DRIVING. 


A chain and bucket elevator, a worm conveyer, and the mechanical 
lagi of seven anata rag m en — a Don ORE 
vert engine through a leather belt and one pair of spur whee 
the speed reduction "bein 


i ; to attempt the solution of problems with an equal certainty of 
; g in the ratio of 12 5 to one of the stoker able to cHiticlee the Sröpoed methods by the light of well-eteblished 
shaft. | scientific rules, and of avoiding unnecessary trouble and expense when 
Speed per minute, I. H. P these rules showed an error in the reasoning. 

200  .. Engine running light. dis S. 30 This facility of results accounts for the rapidity of the 
„ and ehafting only uc 272 progress of electrical en ,and for the variety of purposes 
SE „ and conveyer ... 328 to which electricity is nowadays applied. Among these trans- 
" E „ and mission of power promises to become one of the moet important, 
seven pairs of stokers ... ... 467. a it may not be uninteresting to study its developmenta little more 

It therefore appears that the power absorbed by the sundry parts detail. š | 
of the plant is as follows :— Although telegraph instruments and indicators. generally belong, 
strictly speaking, to this branch of the subject, the term “ trans- 
Speed per minute. 1. H. P. mission of power is usually only applied to cases where electric 
200 " Engine running light ... T NEM. motors are employed to convert electrical energy into mechanical 

16  .. Shafting „ ii. uds is 212 motion. l ; 
Elevator and worm loaded 56 The first important development took in connection with 


electric tramways starting from the circular line exhibited 
in Berlin by Dr. Werner Siemens in 1879. With our present experi- 
ence there is rio need to dwell on the ad van of 

in the streets of towns and their suburbs, and there is little doubt 
that in the near future horse and steam tramways will disappear 
everywhere. 

Up to now cable traction has held its own in all cases, where 
exceptionally heavy gradients have to be dealt with, but means are 
devised to overcome such iente with the help of electric motors, 
and in this field the ultimate triumph of electricity is also assured. 


Seven stokers (14 fires, all plongers 
and fire bars working) lis ... 1:40 


Nori. Steam consumption trials could not be made owing to the new electric- 
ally-driven stoker plant not being out of the contractor's hands. 


TRANSMISSION OF POWER BY ELECTRICITY. 


By ALEXANDER SIEMENS. 
Lead in Section G, September 12th. 


TRE greatest achievement of the century which now approaches its 
close is the intimate connection that has been established between 
science and practice, the effects of which are noticeable in every 
feature of modern civilisation, and in none more than in electrical 
engineering. | 

A little over 30 years ago the dynamo-electric machine was 
invented, which made electrical engineering of practical utility; but 
long before that time the laws of nature had been discovered by 
scientific research which govern the flow and the distribution of 


This great success on tramways naturally led to attempts to 
move the trains on the railways by means of electric looomotives, and 
it is well known that even the heaviest goods trains can be drawn by 
electric motors as well as by steam locomotives. It would be a fallacy, 
however, to deduce from this fact the conclusion that it would be 


advantageous to replace the locomotives on all railways by 
electric motors, as the feasibility of such 3 ultimately 


only on economical considerations. The changes be technically 
pond introduced if a saving in 


possible, but an alteration can only be 
principle not only electric traction, but the whole 
governs w. 
field of fana progress, which proves the necessity of investigating 
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the economical aspects of a problem after its scientific features have 
been examined and found to be based on sound reasoning. 

In the case of transmission of power there are factors, 
common toall systems, which determine the cost of the motive power 
at the place where it is utilised, and thereby indicate what is the 
first factor is the source of the energy that is to be dis- 
tributed ; the second is the means of transmitting; and the third the 
apparatus for utilising the energy. 

With to the first point, the electric system is hampered 
by the fact that the available mechanical energy, 5 
bas to be converted into electrical , and such a ormation 
always involves losses, which are avoided where the mechanical 
energy can be applied direct to the means of transmission. 

As the cost of generatiog electricity decreases up to a certain point 
with the increase in size of the dynamos, it is ble so to atrange 
the whole system that the units of the generating machinery can be 
constructed enough to give the most economical resulte, and so 
to choose the site of the generating station that all the necessary 
sapplies can be obtained in the cheapest manner. 

In spite of the drawback mentioned above, electric transmission of 
power is applicable, in a great many cases, on account of the unques- 
tionable superiority of the means of distributing electricity over the 


means of dealing with any other form of energy. 


T 
i 
i 


The ease with which the current can be carried over a long dis- 


tance, the certainty with which the losses can be determined before- 
haod, and the flexibility of the conductors, constitute advantages 
which no other system presents, while the inevitablo loss of the double 
ecnversion, added to the losses in the conductor, militate against the 
application of electricity in cases where the source of power and 
the Apparatus for utilising the same can be brought close 


together. : 

As the efficiency of electric motors has been accurately determined, 
there is no difficulty in predicting how much of the mechanical 
energy produced by the original source of power is available for use- 
fal purposes, and it is easy to ascertain from time to time that the 
desired electrical conditions are maintained. 

It is well known that over 84 per cent. of the indicated horse- 
power of a steam engine is available at the terminals of the dynamo 
in the form of electrical energy, and that electric motors will pro- 
duce over 90 per cent. of the e ical energy supplied to them in 
the shape of mechanical power. These high efficiencies were obtained 
at a comparatively early period, and it was, therefore, obvious that 
the main advancement in the electric system must be sought in 
diminishing the cost of the conductors without increasing the loss of 
energy during transmission. 

Guided by the teaching of science, nearly all inventors have 
attacked this problem by suggesting an increase in the pressure of 
the current in one form or another. Under the impulse of this ten- 
dency the art of insulating electric conductors has steadily improved, 
and while it was not long ago considered impracticable to work with 
currents of more than 2,000 volts pressure, there are now a number of 
successful electric systems employing currents of 10,000 volte pres- 
sure, and insulated conductors for even higher pressures can y be 


obtained in the ma 
More serious difficulties a when attempts were made to 
construct dynamos and motors for high pressure currents, and many 


this advantage is obtained by introducing another low through the 
u an 0868 8 
donb transformation. 


Without much explanation it is easy to understand that the 
advantage of such a system is the greater the further the source of 
power, and the motors are distant from each other. 


y 

VA NT Are an ae She speed. Cannes Do varied 

À great step towards the solution of the problem was made when 
the possibility was discovered of combining three alternating currents 
in sach a way that return wires can be with. This result is 
brought about by employing three alternate currents, with their 
phases differing by 120°, so that th.ir sum is at every moment zero. 
At the same time a revolving magnetic field is produced in the field 
of the motor, so that its armature can start revolving without being 
first synchronised. 


In certain cases it is not even necessary to supply currents to the 
armature, in which the currente will be induced by the revolving 
magnetic field, so that all difficulties of making contact with the 
revolving part of the motor are avoided. 

As in the case of le phase alternate currents stationary trans- 


, and consequently cheaper in first cost and cheaper in main- 
provided the dynamos and motors can be well enough 


vatied withont much trouble, both qualities in which the three-phase 
5 

there are continuous current generators regularly supplying 
currents a$ more than 2,000 volts pressure, it is evident that this 


currents are 


system can be applied in all cases where the distance between gene- 
rator and motor is not excessive, and indeed, in most cases where 
electricity is ompioyed to distribute power in factories, continuous 
preferred. Sach an installation, vis, the electric plant 
at the works of Siemens Bros. & Oo., at Charlton, was described 
by the author in December, 1894, before the North of England 
Institute of Mining and Mechanical Engineers at Newcastle-on-Tyne, 
and since that time very valuable experience has been gained there 
laa ai to the suitability electric motors for driving 
mac . 
Six years’ work has shown that the system is perfectly reliable, and 
that the expected De saving in the cost of attending to the motive 
power has been fully realised. 

Daring the year 1897, the output of the generating station was 
1,178,286 B. T. U., or a load factor of 18. 

In May and June this year some tests were carried out to deter- 
mine the consumption of coal and water Te Board of Trade unit, 
and the output in one week was found to be during day time 
21,283 B T. U., or a load factor of :35, and during night time 
6.047 B. T. U. or a load factor of just under 10. During these trials 
Yorkshiré hard coal was used, having an evaporation power of 
13:8 lbs. of water, as compared with Welsh coal 14:5 lbs.; in day 
time 513 lbs. of coal were consumed per B.T.U., and at night 
10 42 lbs., showing the immense influence of the load factor, while 
the average consamption was 6:55 lbs. of Yorkshire coal per B.T.U. 

Allowing for the differenoe in heating value the 1,178,286 B.T.U. 
in 1897 were produced by the burning of 3,282 tons of Welsh coal, 
while the boilers of the central station consumed altogether 
6,514 tons. 

It is therefore fair to charge half the actual expenses connected 
with the boilers to the generating of the electric current, while the 
other half falls on heating the works and driving some steam engines 
which have not been replaced by electric motors. 

The actual expenses during 1897 in connection with the boilers, 
pumpe, and condensers were £8,746, and include coal, carting the 
same and the ashes, trimming coal and stoking boilers, washing, 
cleaning and attending boilers, condensers, and economisers, super- 
vision, repairs, gas, sundry stores, 10 per cent. depreciation and 5 per 
cent. interest. 

The present staff to work five return tube and two Babcock and 
Wilcox boilers consists of one chief stoker, five stokers, one trimmer, 
- ard a AE t the total £1,648 

or the en e a expenses were £1,648, com- 
rising the wages of the engine room staff and of occasional help 
trom the yard department, supervisions, repairs, stores, 10 per cent. 
depreciation and 5 per cent. interest. The engine room staff consists 
of three engine drivers, two dynamo attendants, and three electrical 
— € whose time is not wholly taken up with central station 
wor 

In these charges no account is taken of the water, most of which 
is used in the India- rubber department before it is transferred to the 
boing irs 5 N ee = dv 9 8 was £234 for the 

1897, and one- or £78, sho charged against elec- 
Vici According to these figures the actual cost of electricity 


tricity. 
wae, in 1897 :— 
Expenses in boiler department... n3 e £4,373 
n " TID "T eee 1,648 
» kor water Sun 872 "E m 78 
Rant, taxes, insurance, and salaries... m 220 
1,178,286 B.T.U. total cost £6,319 
or 1:287d. per B. T. O., or 0°96 per electrical H. P. at the switchboard 
of the station. 


For the maintenance of the cables no expenses at all were incurred, 
but for ve ire and interest 7j per oent. should be charged on 
the capital outlay, which was in round figures £3,000. 

In: with the motors the expenses were et com- 


cent. loss in the conductors, and 10 per cent, loss 
electrical into mechanical energy. 

Taking all these figures together, we arrive at the total cost of 
motive power during the year 1897, viz., £9,900, or 2d. per B. T. U., 
and 1:71d. per brake horse-power per hour exerted by the motors. 

It is not that these results are the best obtainable. 
They may, however, be utilised for drawing some general conclu- 


conversion from 


sions, which apply to transmission of power by . generally. 
"hb us purpose the total of £9,900 to be sub-divided under 
the heads:— 


(a) Standing Charges.—Depreciation, interest, payment of rates 
and taxes, rent, general charges, and loss in conductors and con- 
version. 

b) Fuel.—Ooal, and carting the same. 
c) Labour and Supervision.—Actual paid in connection 
with boilers, engines, and motors, also part of foreman’s wages. 

(d) Stores.—Mainly oil and waste, also water, the charge for the 
latter is, however, exceptionally low, as explained above. 

(e) Repairs.—The charges of the fitters and other departments for 


work done, 
under these heads the total charges for the brake horse- 
power given out by the electric motors are— 


(a) Standing charges £4,869 or 491 per cent. 


» Fuel eos eee eve es 2,654 » 26 8 IL 
c) Labour... eee soa ° 1,183 09 12:0 » 
d) Stores eee esa TI T 595 LT] 60 99 
e) Repairs eee eee s.. 599 97 61 » 

Total .. „% £9,900 1000 „, 
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This shows that, roughly speaking, the standing charges acoount for 
half the expense, fuel for a quarter, labour for one-eighth, and repairs 
for one-twentieth, the stores making up the total. 

In addition, it should not be overlooked that the cost of conductors 
and the loss of energy iu them is naturally low, as the motors are com- 
paratively close to the central station. Wherever they are far apart 
the standing charges would preponderate still more. 

Of the 49 1 per cent. charged as standing charges, 36:1 per cent. are 
unvaryiog. while 13 per cent. opreson; loss in leads and in conversion, 
and these will increase with an increasing output, 

For instance, if the output of this particular plant were doubled so 
that the load factor would be ‘38, the expenses would be for, say, 
2,400,000 B.T.U.:— 


Standing charges... ids .. £6,162 = 38:00 per cent. 
Fuel TN dá 955 E» 5,308 = 32:65 170 
Labour "m 985 2,366 = 1460 " 
Stores kis ivi 1,199 = 735 
Repaira ... Vi 1,198 = 740 ñ 
Total . £10,224 100 - 


This is equal to 1:62d. per B.T.U. at the terminals of the switch- 
board, or just under 1:4d. per brake horse-power per hour given out 
by the motors. 

Of the standing charges 22 per cent. represent depreciation and 
interest, while 16 per cent. cover the losses in leads and in con- 
version. 4 

A comparison between these two results shows again the impo 
ance of increasing tha load factor to diminish the expense per unit 
of work done, or, in other words, if power is to be transmitted by 
electricity it is above all things necessary to use it as constantly as 
possible. 

Conversely if in any particular instance power is wanted only at 
intervals and for short periods, it can safely be assumed that no 
economy can be effected by introducing transmission of power by 
electricity. Similar considerations determine for the workshop, 
whether it is more advantageous to drive a particular machine by ita 
own electric motor, or whether it is more economical to group a 
number of machines together, driving them by belts from a shaft to 
which an electrical motor is attached. 

Bearing in mind the prcperty of electric motors of not absorbing 
more current than the load at each moment demands, and their 
high efficiency even at one quarter of tbe full load, it will in most 
cates be possible to group machines together, especially smaller ones, 
as the cost of a countershaft and belting is ia such cases less than 
the difference in the cost of one large motor and several smaller ones 
with all their accessories. 

‘The most useful field for electric motors ia workshops is without 
doubt their application to movable machinery such as cranes, 
travellers, and drilling tools; a description of which need not be 
entered into. 

Next to the importance of having constant work for the plant is 
the question of fuel consumption. Besides using the most economical 
boilers and engines, the site of the power plant should be selected so 
as to secure the fael at the lowest possible cost. | 

Whether water-power would be cheaper than steam, cannot be 
decided for all cases, as the answer depends on the amount of capital 
outlay required to secure an adequate supply of water at all seasons 
of the year, further on the price of coal and other well known 
considerations. At any rate it is very remarkable how very few 
localities can be found where a sufficient water supply may be 
depended upon all the year round. 

An obvious solution of the problem, how to obtain cheap fuel, is 
evidently to erect the plant for generating electricity close to & coal 
mine, and to distribute power to the various works which usually are 
found in the neighbourhocd. 

Such an installation has been erected at Brakpan, in the Transvaal, 
and the electricity is conveyed from there along the Witwatersrand 
to various mines and railway stations up to Johannesburg, which is 
about 30 kilometres (19 statute miles) distant from Brakpan. 

The generating plant was erected near a small lake, so as to secure 
water for condensing purposes all the year round, about 3 km. (2 
statute miles) from a coal mine, with which it is connected by a 
private railway line, and all the latest improvements in the shape of 
mechanical conveyers and stokers were adopted to reduce the price 
of the fuel and the cost of labour. 

Besides a separate plant for supplying all the auxiliary motive 
power and the station lighting, the works contain four main steam 
dynamos of 1,000 H.P. each, which deliver three-phase currents at 
750 volts to transformers, which raise the pressure to 10,000 volts. 
The current then enters the overhead main line of conductors, which 
is altogether about 40 km. (25 statute miles) long and has branches to 
the various mines, as circumstances require. 

Each conductor consists of two bare strands of copper wire, each 
70 sq. mm. in section, and elaborate precautions have been adopted 
to prevent these six strands from falling to tbe ground and from 
coming in contact with other wires crossing the main line. 

Some trouble was experienced to protect the system against light- 
ning, and it has been necessary to construct special apparatus before 
this difficulty could be overcome. 

At the various mines tranformers reduce the pressure of the cur- 
rent according to the purposes for which it is to be used, and they 
employ motors, varying in size from 1:5 H.P. to 250 H.P. 

In the month of July, 1895, the works at Brakpan were commenced, 
and on January 27th, 1897, the first steam dynamo commenced work- 
itg. Since then the works bave steadily been added to, but the data 
as to cost can obviously not be taken as a guide for other cases, as 
the regular working of the full plant has not yet settled down 
properly. 


A somewhat similar system of NE wer over a district 
has been in operation near Waldenburg, in Bilesia, for the last two 
years. . plant has bsen erected at the pit 
mouth, and it , af first, of four steam dynamos, each of 
300 H. P., two of which produced three-phase currents; the third, 
continuous currents, to work a tramline about 22 km. (14 statate 
miles) , While the fourth steam engine is coupled to one three- 
pbase and one continuous current dynamo, serving as a standby 
for both systems. 

For a radius of 4 km. (23 statute miles) the three-phase current is 
distributed at a pressure of 3,000 volts, at which it is generated, but 
for greater distances the current is transformed up to 10,000 volts. 

Owing to the success cf the enterprise, two large three-phase gene- 
rators of 1,000 H P. are to be added, as soon as they can be completed, 
PAA E ee OE PO omen ee [0 HANA, 1i TRO -DORE 

uture. 

The charge to the public for electricity is in the district receiving 
current at 3,000 volts— 


For lighting purposes 50 Pf. (= 64.) per B.T.U. 
For motive power and heating 15 Pf. (= 18d.) per B. T. U. 


In the places supplied by the 10,000-volt currents, the charges are 
20 per cent. higher, but large consumers receive a discount 
to the amount of current they use, amounting to 35 per cent. in 
cases where the value of current taken exceeds 10,000 Mk. (£500) 

er year. 
r At these prices the 1,200,000 B.T.U. used in 1897 in Siemens Bros. 
works at Oharlton would have cost about £7,000, even if the higher 
prices of the 10,C00-volt district had been paid. 

It is cbaracteristic for this country that these examples of trans- 
mission of power by electricity over a large district had to be taken 
from foreign practice. 

However enterprising and Hiis ieri the individus] Englishman 
is, when a novelty can be introduced only by the co-o ion of a 
municipality, of a county council, or, worst of all, of Parliament, 
everybody appears to consider it a patriotic duty to throw obstacles 
in its way, and in most cases it is quite im ble to find out who 
benefi's by such action. 

After & while the public discovers that the introduction of the 
novelty would be a great convenience, and an agitation is set on foot 
to remove the obstacles which were, in many cases, introduoed only 
to satisfy prejudices. Let us hope that a similar fate will not befall 
the transmission of power by electricity. 


THE APPLICATION OF THE ELECTRIC MOTOR TO SMALL 
INDUSTRIAL PURPOSES AND ITS EFFECTS ON TRADE 
AND ON THE COMMUNITY GENERALLY. 


By ArLrRED H. Gissmes, M. I. E. E.; President of the Municipal 
Electrical Association; City Electrical Engineer, Bradford. 


Read in Section d, September 12th. 


Tux electric motor is rapidly becoming the most favoured medium 
for the transformation and transmission of energy for all industrial 
operations whether on a large or emall scale. This is due to the 
paramount advantages it possesses over any other method of utilising 
potential energy. These advantages are well known to electrical 
engineers, but indifferently appreciated by a large number of 
mechanical engineers, and almost unkoown by the general manu- 


-facturer and tradesman. To the last of these three, the general 


manufacturer and tradesman who is using machinery driven at present 
by steam or water-power, the electric motor must in the days to 
come prove of exceptional value; and yet, strangely enough, very 
little effort has queries igs ar E by the 3 guis or by 
the managers of electricity supply undertakings to open up very 
wide and lucrative field of enterprise. There is no necessity to 
enumerate here the many excellent and distinctive features which the 
electric motor possesses. The intention in this paper is rather to 
consider the reasons why its application up to the present time has 
been confined to a few special trades and manufactures. We are 
familiar, for instance, with electrically-driven pumpe, electric hoists 
and cranes, electrically-driven machine tools, an electric power trans- 
mission in works—cases in which the generation, transformation, and 
application cccur practically under one roof. Many manufacturers 
and constructional engineers, wisely and readily incurring additional 
capital outlay with the object of securing more economical produc- 
tion, have adopted electric motors, which do not entail the use of 
endless and power-absorbing shafting and countershafting. As yet, 
however, it cannot be said that the electric motor is in general use, or 
scarcely other than just the threshold cf its future domain. I 
shall endeavour to show how large a sphere of infiaence it is destined 
to fill. The smaller producer and tradesman, to whom motive power 
in some form or other is essential, and who feels more acutely than 
bis larger confrère the effects of competition, has in the great majority 
of cases still to put up with very much more cumbersome and 
very much less efficient means of power production. Almost 
every town with any pretension to sis; and importance 
has its own large staple industries, as well as many minor 
industries and businesses, requiring the use of other power than hand 
power. Tere are also some handicrafts which are at present unavoid- 
ably confined to band power, because steam, gas, oil, and hydraulic 
power are each and all inapplicable. There can be little doubt that 
the electric motor would be welcomed and readily adopted in these 
cases if only its simplicity and adaptability were known and under- 
stood. I will give somewhat fall, though by no means exhaustive, 
list of these trades :—Acid manufacturers, aerated water manufac- 
turers, agcicultural implement makers, automatic elcctric signs, back 
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and val makers, bag makers, aerated bread makers, basket makers, 
bicycle Makers ahd rej , boiler makers, book binders, boot 

boot polishing, e eleaners, bottle makers, box makers, 
finishers, brush makers, cabinet makers, carpenters, carpet 
beaters, coach builders, coffee grinders, coopers, cutlers, cranes, 
dairymen, dentista, engineering workshops, engravers, fans for venti- 
lating and othe? purposes, forage cutters, forced draught, founders, 
grain elevators, hoists, hair-brushing machinery, laundries, lifts, 
lithographers, millwrights, musical instrament makers, oil refiners, 
opticians, organ builders, organ blowing, packing-case makers, paper 
maskers, pianoforte » picture-frame makers, presses, printing 
machinery, ee oe makers, rope makers, sack makers, 


faeturers, smelters, smiths, muff manufacturers, soap makers, stick 
makers, staff manufacturers, a refiners, surgi 


undertakers, watch makers, wire drawers and workers, sinc workers, 
&c. Other special and local industries will occur to you without 
enumeration, which can be placed in the same ry. 

The advantages of driving electrically in some of these cases are of 
a very distinctive character, and it will be well to consider briefly 
ope or two prominent examples. i 

Boiler Makers.—The beetle of drilling all rivet holes in boilers with 
the overlapping plates in situ is an tion which is mach more 
mpidly, readily, and economically ormed ifthe drilling machines 
can ht to the work instead of taking the shells toa fixed machine 
tool and there adjusting them for every fresh set of holes to be 


Book Binders, Boot Makers, Cutlers, Presses, Saddlers, Saw Mills, 
Smiths, dr. These trades are instances in which several machines 


it is incumbent to employ lines of shafting and countershafting, and 
to keep these in ual 
-when required. 


e main driving shaft of the machine or by toothed 
gearing. Bince the first attempts were made many improvements 
hare been introduced, until, at the present time, nearly all the leading 
houses in the trade have either adopted the system of single machine 
driving in ite entirety, or some such modification of it as best seems to 

i m . It is doubtful if printers 
realise the immense loss that occurs by the old method of driving. 
Wherever the system of shafting and belts is used to transmit the 
energy generated by the driving engine there is 


work done. | 
There i$ no need for me to give you further examples in detail. 
The application of ordinary mechanical tests for efficiency, and the 
experience already obtained by the substitution of electric motors 
other methods of power production, have peores beyond doubt 
adaptability and superiority. otwithstanding all 
ver, many D e io remain to hinder its general 
‘what may be termed the commonality of the manu- 
ing world, and among the principai may be mentioned the 


“aversion to innovations which characterises the 
world in this coun i 
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technical manufacturer. 


wet purposes can be supplied from public lighting mains at a v 
jen cost. But in addition to these there 5 important 
Advantage of derivi 8 poiat 


: power from public mains from the us 

df view—1[ refer to the actual tant taken on the average of the 
varying loads, which is characteristic of the electric motor, and the 
facility for instantaneously switching “on” and “ off” as required. 


power, especiall 
country is undoubtedly the want of capital to purchase the necessary 
motor; but where the power to purchase existe, the buyer will 
probably have little or no experience or knowledge of electrical 
matters to guide him in his purchase; if his means are at all limited 
-he will be tem 
of those who 

. Which to my mind appears the most satisfactory, because it is the one 
fraught with the greatest advantages 
owners of electricity supply undertakings, whether a public company, 


good, reliab 
present circumstances at any 


-borrow money for this 


case. All fature munici 


as cranes, hoists, fans 


‘have been 


This feature is illustrated in the accompanying curve, which has 
been taken from the most modern: machines. It will be seen that the 
maximum horse-power was 6 4, and the duration of time 18 minutes, 
which, if the maximum power had been a constant load, would repre- 
FE approximately 2 horse-power-hours. But after the resultant 

been 


carefully obtained with a planimeter, the actual horse-power- 


e 
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hours are found to be 1:06. This difference between the maximum 
horse-power required and the mean horse-power used is rarely taken 
into account or even understood by many small power users—it is a 
most difficult thing to get them to appreciate it. 


The chief obstacle to the more rapid adoption of electric motive 
in the case of small tradesmen, throughout the 


d to venture on a cheap line, and become the dupe 
ply make to sell. The solution of these difficulties 
to all concerned —is that the 
municipality, or other Kcal authority, should themselves purchase 
motors, and let them out on hire. Anteoedently this 
scheme may appear a sort of tal régime, but it is suited to 
and experience proves it to work 
well Unfortunately, all local authorities have not got powers to 
ose, although it appears from the Electric 
Lighting and Publio th Acts that borrowing powers may be 
granted by the Local Government Board for works of & permanent 
nature. Electric motors do not yet come within that category, 
although gas stoves do, a legal decision having been given in their 
f | Parliamentary Bills should therefore 
contain clauses which would confer such powers and secure freedom 


_of action in this respect. I do not propose here to run into elaborate 


details with regard to terms or general scheme of hire, but I may 
say that in Bradford we have found a rental charge of 10 per cent. 
upon the initial cost of each motor to be amply sufficient. This is 
made up of 3 per cent. for interest, 3 per cent. for sinking fund, and 
4 per oent. for depreciation and contingent ex The Bradford 
Oorporation inaugurated their scheme of hiring (in which also arc 
lamps are included on similar terms) in November, 1896, and the 


following table will show the extent to which these facilities have 


been appreciated :— 
Number of motors supplied 
from Corporation mains. 
i Board of Trade 
Year units sold 
i Owned by Owned by per annum, 
consumer, Corporation, 
Not on hire. On hire. . 
1895 35 nil, 35,919 
1896 i 23 7 54,972 
1897 14 39 117,176 
Six months only, 1898 6 42 63,820 


From this table it will be seen that the increase in electricity sup- 
plied for motive power in 1896, in which year the hire system had 
been in operation for two months only, was 19,053 units; in 1897 the 


increased sale over 1896 was 52,204 units, and in the present year the 


increase is likely to be 62,834—or a sale of 180,000 units, or 53 per 
cent. over 1897. 

Hitherto the supply has been confined to small power uses—such 

, pumping, aerated water making, electric 

advertisement signs, and similar purposes. During the last montb, 

however, so popular has the electric motor beccme, that applications 

ved from a large spinning and weaving firm, two 


F 
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foundries for blower purposes, an engineering shop requiring 50 H.P., 
and a saw mill requiring about 20 HP. I a moment or 
two ago to the want of confidence of the small power user in the eleo- 
tric motor; that confidence, however, is soon gained. It is gratifying 
to be able to state that several consumers in Bradford who originally 
applied on the hire system, and at the time with much trepidation 
and many inquiries, have since decided to purchase the motors out- 
right. The accompanying table has been com from replies to 
an inquiry which I made recently of each municipal electrical engi- 
neer where the continnous current system bas been adopted, and 
from it may be gathered the extent to which electric motors driven 
from electric lighting mains have been employed. The figures given 
are up to the end of 1897. 


Numberof | Total H.P. 


Town. Population. motors supplied. of motors. 
Aberdeen ... 140,000 14 65 
Bradford ... 231,269 119 470 
Brighton ... 122,310 00 Not given 
Belfast  ... 320.000 Not given | 165 
Birkenhead 110000 | 15 
Burg 63,000 5 | 12 

- 40,000 7 | | 
Burnley ... 90.000 8 | 32 
Chester... 37,100 20 70 
Dewsbury ... 29,847 4 | 164 
Dundee 169.000 15 20 
Edinburgh 295.000 167 343 
Glasgow ... 750,000 37 131 
Hull 213,000 14 46 
Lancaster 38,224 28 80 
Liv l 641,063 57 152 
Manchester 505,368 257 696. 
Norwich . 101,000 61 120. 
Nottingham 213,877 | 18 50 
Oldham 148.000 | 11 60 
Southampton | 90,000 18 23 
Shoreditch | 124,000 31 434 
Bunderland ..| 147,000 | 23 240 
Wolverhampton. 92,000 2 8 
Whitehaven PED 20,000 ‘ ea 
Walsall 72,000 7 | 134 

| 


of a method of extending the —— of electric motive power by 
ty. Those who have the mi 
ment of public electricity supply undertakings know full well t 


electric motor he begins to find that he can at least hold his 
own in competiog with immense manufacturing concerns and com- 
binations; he has a practically unlimited available power at his own 
door—which is a great boon to the artisan, and one which offers 
him an inducement to become his own master, In a very small and 
limited degree the gas engine has already accomplished reru en 
this direction, but its many ímperfections, its cost, and the fact 
it has never been available on the hire system, have kept it more or 
less in the background. The effect of hiring-out is thus mutually 
advantageous, and its natural tendency is to create fresh demands; 
in fact, the municipality which includes this scheme in its electric 
ht un offers a great inducement to the influx and estab- 
lishment of new industries within its area. With a more complete 
return to a multiplicity of industrial operations, there may also revive 
some neglected trades—such as those which have from us to 
other countries, and which now form our imports. m an e 
ago of view, the electric motor is far and away the best; it is cleanly 
its working, gives off no deleterious gases, and displaces oiler 
and moy chimney. One of the ultimate results must also be the 
raising of the status of the working part of the community. By 
becoming his-own master the artisan gains enc ag. becomes more 
„and therefore a more important member of society; and 
the more intelligent interest which he will display in his business 
must appreciably affect the general welfare of the country. 


(British Association Papers continued on page 427.) 


Correspondence Instruction in Electrical Engineer- 
ing.—The Electrical Engineer Institute of Co ndence Instruc- 
tion, which is conducted under the auspices of the New York 
Electrical Engineer, has opened a branch in London at 2, Warwick 
Street, Regent street, W. Mr. O. P. 8 is the representative for 
eee Les AM an eeta send a copy vA the c 
pamphlet on “ Can me an El al Engineer" to those who 
communicate with him, | 


PROF. AYRTON'S ADDRESS AT THE BA. 


As President of the Mathematical and Physical Section of 
the British Association, Prof. Ayrton delivered an address 
of singular scope and suggestiveness. "Section “A” this 
p is associated with the International Conference on 

errestrial Magnetism and Atmospheric Electricity; it 
was, therefore, to be expected that the President would 


revive the question of the influence of electric supply oir. - 


cuits on the instruments used for terrestrial 


observations. He did so by remarking, very truly, that the 
electric traction engineer seems bent on converting our map 


of lines of force into maps of lines of tramway ; and, more- 
over, that the same cause seems destined in time not only to 
to annihilate observatories near towns, but seriously to 
interfere with the existing telegraph and tel 
systems. The principle of “the survival of the 
fittest,” or as Prof. Ayrton puts it, “the survival of 
the strongest,” here manifests itself in one of its less 
pleasing forms, the offspring slaying the parent, the 
engineer ousting the magnetician ; but the Conference can be 
trusted to discuss the matter with great fairness, for it 
numbers among its representatives persistent types” both 
of the assailant and the assailed, moderated by a few of those 
amphibian existences who, as magneticians, weep over what, 
as consulting electricians, they agsimilate. 

Prof, Ayrton, continuing his address, spoke at some 
length upon the advantages likely to accrue from the 
publication of indexed and co-ordinated abstracts of cur- 
rent scientific literature. This work, it will be remembred, 
wag begun by the Physical Society in 1895, with 
financial aid from the British Association. The abstracts 
brought into a focus all that was best worth notice in 
foreign journals relating to pure physics. But the question 
of ways and means, and the desire to extend the abstracts to 
British publications and to technical subject matter, induced 
the Physical Society to join hands with the Institution of 
Electrical Engineers. Science Abstracts is the result; its 
aim, as expressed by Prof. Ayrton, is to provide, in a single 
journal, a monthly record, in English, of the most important 
iterature appearing in all languages on physics “and its 
many applications.” From the point of view of a technical 
journal, và fully sigas the advantages of 8 monthly 
synopsis of contemporary publications on pure physics; not 
the — of those advantages is to learn ana what a small 
paragraph the gist of a lengthy paper can be pat; indeed, 
we are sometimes inclined to say, “ How much greater 
is the half than the whole!” If, however, in addi- 
tion to physics, “ its many applications " are to be simmered 
down and labelled on the same plan, the monthly copies of 
Science Abstracts will soon acquire the dimensions of a 
London and Suburban directory. At present, the dimen- 
sions are restricted by limiting tne number of subjects ; thus 
confining the advantages within a comparatively narrow 
range of jndustries, to the neglect of very many important 
branches of engineering. The spirit of competition 
requires that a careful watch should be kept on foreign 
industrial methods, and if they cannot all be recorded in 
detail, there is no reason why they should not all be brought 
under an index. It appears to us that if the intention is to 
include, in one journal, references to all publications 
on physics “and its many applications,” something 
akin to a monthly Royal Society Catalogue ought first 
to be attempted—a mere index of subject matter. This 
would in no way interfere with the excellent services of 
Science Abstracts, which would continue as it began—a con- 
temporary history of pure physics. 

Inonce more urging the necessity fora National Laboratory, 
Prof. Ayrton deduces some curious instances to show that many 
important theorems have been thought out by mathematicians 
while seeking an explanation for technical and more or less 
trivial problems. Thus “the rung table gave us the whole 
theory of probability, Bernoulli's and Euler's Theoreme, and 
the first demonstration of the Binomial Theorem.” It 
appears also to have suggested the method of Least ga 
and the Integration of Partial Differentials with Finite 
Differences. Hence, he concludes that, failing the establish- 
ment of a National Laboratory, a Technical Institution for 
Standardisation should suggest valuable lines of research in 
the realm of pure physics, We are led, by the Professor's 
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Bion to M ue not a gaming house afford the same 
stimulus ?” 

The last half of the address is taken up with an account of 
an investigation of the sense of smell. Prof. Ayrton finds, 
experimentally, that the generally aooe ted idea that metals 
have asoci smelle, is only conditionally true. With 
certain metals, such as commercial aluminium, brass, bronze, 
copper, German silver, gold, iron, silver, steel, tin, and zinc, 
the smell vaniahes as the surfaces are more and more cleaned. 
The propagation of amell is a. subject closely allied to 
diffosion, but diffusion alone is too slow in its action to 
explain all the phenomens. We await with interest Prof, 
Ayrton’s forther experiments in this neglected branch of 
physio, The smell of selenium (or its oxides ?) always 
wemed to us to have a real existence, in no way dependent 
npon the surface hydro-carbons ; it would probably be a 
good metal with which to investigate the problem. 


AL MCN 


CORRESPONDENCE. 


The Ideas of Mr. Kershaw on Ozone. 


In good faith, Mr. Kershaw ought to have refrained from 
his systematic negation of the properties of ozone, until the 
forts of the ozone makers have proved unsuccessful, and 
his hostility towards ozone—this new branch of the electrical 
industry—about which Nikola Tesla wrote me two years 
ago, “that it was in ite infancy, but capable of great 
development," does not seem to show the generous mind of 
a man fond of scientific progress. 

There are no arguments in his disparagement, which is 
merely hypothetical, and cannot be based on facts, since he 
has never worked, nor even seen at work, a commercial 
ozoniser, and has, therefore, never been in a position to teat 
the properties of ozone. I published in 1838 a pamphlet on 
“Ozone: Its Production, its Commercial Applications,” to 
which almost all the English press devoted notices and 
articles; there was not, however, a single writer who taxed 
me with attempting to “make a boom” on my apparatus, 
which I described then as giving 18 to 20 grammes of ozone 
per H.P.-hour. | 

In 1897 I had s paper read at the Society of Chemical 
Industry, in which I spoke of an improved ozoniser giving 
35 grammes of ozone; nobody said that I was trying to 
make a boom. 

I have since found that high tension was prejudicial to 
the formation of ozone, and I devised a more efficient ozone 
generator, which was the object of two articles in the 
Industrie Electrique (May, 1898), and the Electricien (June, 
1898), in which I discussed the theory of the formetion of 
ozone, and explained the new principles on which is based 
my new apparatus, j.e., the use of large point bearing grids, 
the advantage of a large surface of electrodes, and of 
relatively low tension in order not to have any rise of tem- 
perature in the ozoniser, no nitrous compounds, and a greater 
yield of ozone. | 3 es 

oe these two articles, I did not write s single line in 
the Foreign and English pen about my apparatas, but in 
June last I published an illustrated catalogue which was sent 
to the prese, the main object of which was to say that we are 
pp to supply commercial ozonisers having a capacity of 

a kilowatt, one kilowatt, or more. 

Is not this legitimate ? —— . 

What right has Mr. Kershaw to speak of sensational and 
doubtless inspired  pattagraphs relating to the applications of 
ozone which appeared during this summer? Is the article 
published a fortnight ago in the ELECTRICAL REVIEW also 
an inspired article to boom ozone ? E 

I have no hesitation in saying that my rancorous critic, 
as a member of the electrical profession, ought to be 
ahamed to use such improper language. What will Mr. 
Kershaw say when I tell him that, within four or five weeks, 
I will have ready a book of some 400 pages on the formation 
of ozone and its applications. 

Again a boom, a big boom | 

Had Mr. Kershaw done anything of which he could 


be as proud as I am of my ozonisers, which can give 


100 grammes of ozone per H.P.-hour, he would certainly have 
written more about it than I did about my apparatus, I 


oan suppose 
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will give him this sound advice: never to write on electrolysis 


el any other subject of which he has no practical know- 


ge. | 

Now that I have protested against the insinuation that 
I have attempted to make a boom about my apparatus, 
Mr. Kershaw can write more letters, I will not reply. 

Mr. Kershaw has a bias against ozone; he has no expe- 
rience of it, but he hates it. He reminds me of the man 
who did not like melon, and was saying: “Ido not like 
melon, and I am glad of it, because, if I did like it, I would 
eat some, and I cannot bear it.” 

i E. Andreoli, 


Dynamo Fault. 


I thank you for your reply to my letter in your issue of 
9th inst., and am glad to see that you agree with my views. 

It is by no means improbable that your original suggestion 
that the field-magnet resistance of “Abnormal’s” dynamo is 
too high is the correct explanation of the trouble described 
by him, but from the context you apparently regarded such 
excessive resistance as being consequent on the unusual 
lowness of the speed. | 

Yon agree with me that if a dynamo is properly designed 
for a given voltage, then the field resistance will not be 
affected by the speed at which the armature is to run, and I 
am therefore at a loss to understand on what grounda yon 
that “in order to get the low speed” the 
designer of * Abnormal’s” dynamo has made his field-magnet 
resistance too high for proper excitation. 

If I have misunderstood your reply to “ Abnormal,” then 
it would be of interest to know to what the bracketed words 
“in order to get the low speed” do refer. In the absence of 
fuller details, I made no attempt to discuss the bad working 
of “Abnormal’s” dynamo, but the want of clearness in your 
reply to him (due possibly to its brevity), induced me to 
raise this particular point as being of general interest in 
connection with dynamo design. 

The case described by N. C. Woodfin is easily understood. 
He could, however, have charged his battery from the 
dynamo, even with the two shunt ooils in series, by oon- 
necting them on to the battery before the armature, but the 
course he adopted was preferable. : 


' 


H. C. L. 


Electrical Canal Haulage. i 


I have read your leading article on this subject with 
considerable pleasure and instruction, It is, however, 
necessary to say that this is a joint invention; indeed, I 
think I am justified in saying that my co-patentee, Mr. 


n the final form which the system has taken. 


B. H. Thwalte, 
per H. A. 


8 Cawley, is responsible to a greater extent than 
myself i 


Transmission of Thought.—An Electrical Analogy. 


It is interesting to note that Sir W. Crookes, in his pre- 
sidential address, agrees with “ Delta,” vide ELECTRICAL 
Revigw, April 8tb, 1898, to the effect that there is some 
analogy between the cause and effect of Hertzian rays 


and the strong impulses that are occasionally transmitted 


between human subjects in strong sympathy with each other, 
but separated by many miles. 

This subject of transmission of thought is so mysterious 
that any correlative evidence of explanation is very welcome. 


Hertz Rays. 


Re The Relative Costs of Copper, Alominium, and Iron, 
when used as Electrical Conductors. 


The article by Mr. John B. C. Kershaw, which we found 


in your last issue, has greatly interested us, as also did the 


previous articles treating of the same subject. Will you allow 
us to point out some considerations we arrive at when the 
matter is looked at from a more practical point of view. 
First of all, the question must be limited to aerial con- 
ductors, because it is obvious that aluminium and iron 
cannot be entertained for one moment as materials for 
underground oonduotors. Copper has always been, and will 
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continue to be, as long as no cheaper metal with a higher 
or as high a conductivity will be found, the only possible 
cable conductor for practical purposes. Iron as well as 
aluminium would require to have more than five times the 
volume of copper to yield the same effective resistance. 
Therefore it is to be guersed what enormous dimensions and 
prices of cables we would arrive at by using those metals. 
Consequently the comparison must of necessity be restricted 
to overhead wires. | 

We presume that Mr. Kershaw has principally in view 
conductors for heavy currents, otherwise we would not 
understand bis saying, when speaking of iron, “though its 
weight, as compared with copper and aluminium, prevents 
its use for overhead lines; because the use of iron for 
overhead telegraph lines cannot possibly be ignored, although 
copper has been substituted for iron in the construction of 
telegraph lines to some extent. | 
We further wish to point out that it serves no ical 
purpose to compare the prices of the different metals, as 
Mr. Kershaw does, in the orudest state. The only practical 
comparison is that of the finished wires as they are strung 
on the insulators, And as iron wire has to be protected 


against oxidation by a coat of zinc, and the drawipg of the 

wire increases its low value more considerably in proportion 

to that of copper or aluminium wire, the result of the 

sai i is necessarily different to what Mr. Kershaw 
es it. 

We think the following prioes will be found reasonable, 


such as the respective wires can be bought at present :— 


Copper wire „ o. UA per lb. 
Aluminium wire bs Ssi M .. 163d. " 
Galvanised iron wire with 16:4 & conductivity 175d. „ 

» » 99 L 12 5 » 0°94. 0 


Therefore, supposing Mr. Kershaw’s figures as to specific 


gravity and conductivity to be exact, but inserting the 
prices as stated above, we arrive at the following results :— 


Copper and aluminium— _ 
| 898 x 7 x 59 100 
268 x 165 x 100 120 
Copper and iron, with 16:4 per cent. conduotivity— 


898 x 7 x 164 — 100 

8:10 x 175 x 100 188 
Copper and iron, with 12 ·5 per cent. oonductivity— 

893 x 7x 12% . 100 

810 x uy x 100 98 


so that, commercially, aluminium comes out 20 A2 cent. 
dearer than copper; iron of 16:4 per cent. co uotivity, 
88 per cent. dearer ; and iron of 12:5 per cent. conductivity, 
7 per cent. cheaper. 

As to the use of aluminium it must not be overlooked 
that its low density and low tensile strength exclude its use 
for overhead purposes, as far as the present state of the art 
goes. Its strength may be increased by allaying it with 
other metals, bat it is to be feared that then ite conductivity 
will be considerably reduced and its specific gravity in- 

creased, | es MM | | 
BEN Fer Pa. Felten & Gailleaume. 
Sole Agents: V. F. Dennis & Co., 28, Billiter Siret, London, E.O, 


—Ó———— 


ELECTRICITY AND MINES DRAINAGE. 


Mining Engineers commenced its ninth annual 
general meeting in Birmingbam on Tuesday. 

Mr. E. B. Marten and Mr. Edmund Howell, in a paper on The 
South Staffordshire Mines Drainage Scheme, with Special to 
Electric Power Pumping,” said that any one who was familiar with 
the Black Country some 30 or 40 years ago must have wondered at 
the number of large pumping engines required to keep the mines free 
frm water, and could not fail to notice the manner in which the 
taking out of the remarkably thick coal seams for which this district 
was 1zmous bad broken the surface of the ground, and so sunk the 
beds ard banks of the rivers and watercourses in all directions as to 
create large sheets of water in numerous places where water ought 
not to be. Pumping the water at one mine to let it down into 
another near it was so obviously that much effort was 


F 


was made to find 5 Under the auspices of the 
Association, who visited Birmingham in 1865, 
pou showing that about 50,000,000 gallons 
m the mines daily, and the calculation 
the pumps were lifting the same water over and over 
The state of the public rivers and streams was found 
deplorable, and the canals and canal-basins were also so much 
about by mining as to overflow, and so contributed 
the mines. In times of flood from heavy rain large aress 
covered with water that the streams could not 
guished. Parliamentary powers were sought in 1872, and 
the general fear of the loss of such quantities of coal 
threatened with hopeless inundation that the 
em granted, the first South Staffordshire Mines 


rather unexpectedly. 
by the powers sought, 
the measures that wou 
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dealt more ially : 


square miles of it 
proposed to be used. In this : 
anaro miles 36,000,000 gallons of water per day by 120 engines. Very 
e 
com 


was 

8 however, did not come to the 
in the mines to the level of the coal to 

so to further improve the surface works in extent and efficiency as to 

reduce the “ come” from the mines to only 6,000,000 gallons per day, - 

aod o pamp fon some of the drowned pounds by speciei ric : 
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but also to be made available for the actuating of surf 
situated in the low- areas. A large a aan that part 
the scheme which to the driving of the underground levels 
n fees E F 
difficul er Pag [er gran qium 

1 the district which was required to be 


y pumping were added tbe proportion 

was 28j tons. The ron aio co orn do cost 

an increased number of stations wi the range of the revenue 

was. by some means not before available, to 

uantity of water that daily found its way 
e Having secured, the Midland Electric Oor- 

poration for Power Distribution, the prospect of an early supply of 

electric at a cheap rate, the scheme for the extended 

of the low lying portion of the surface became feasible. All 

of the Tipton district had been re-examined for F eee 


8 

E 

F 
fie 


‘surface pumpe, and 50 sites had been selected, and surveys 
delivery channels to 


storm when their help would be of the greatest advantage 
The exact pattern of these pumps had not beer. settled: but now 
e umpe were made to run at very great speeds, there 
0 no 


lever when the water in the receptacle rose to the height, 
and shut off when the receptacle was empty. These pumps would 
be required to raise water only to heights of 10, 15, or feet, and it 


w had been thrown 


E 


DE 
could get down into the mines. Water 
e district boundaries. 


effects than with the present steam pumps,as the 
: be ai se to work amd 


continue at work night and day for some days together. The stations 
now used for periodtoal 


B» ob. FF ag u; 


Ly rg 


6 . £ 4 
one ig : i E ; Adelaide EN .. 13 0 
, A - Teleg. mat. 134 0 
Bein T 1,092 0 | Alexandria vis .. 16 0 
»  Teleg. mat. 40 0 Amsterdam... 51 0 
Bomba. e 2 0 | Boulogne is oe 140 0 
" Teleph. mat. 24 0 | Oalcutta cag 313 0 
Boulogne jus , 11 O| Cape Town  ... * 242 0 
Brisbane ues 50 0 | Oolombo.. "e „ 238 0 
Buenos Ayres ... 200 0 Ses 140 0 
" 26 O Durban. 805 „ 943 0 
Town. Teleg. mat. 1,890 0 Gothen mise 114 0 
Bay... a“ 0 | Hamburg ies „ 18 0 
„ „ eleg. mat. 448 0 Helingsfors ... „ 27 0 
Darbar ... MS .. 116 0| Hong Kong 320 0 
Flushing E 74 O0 | Madeira -— „ 194 0 
Gibraltar T 280 0 | Malaga. i „ 62 0 
Gothenburg ... as 7 0 | Melbourne wise 1,172 0 
Lisbon vis 94 0 | Ostend ... «xi 0 
Madras ... ui 19 0 | Port Chalmers ... wo. 14 0 
es 50 0 Rio Janeiro. Teleg.mat. 375 0 
„  Teleg. mat. ... 1,356 0 0. . mat.. . 154 0 
Odesa ... M . 750 O | St. Petersburg ... „ 100 0 
Perth ... sae „ 191-0 | Stockholm. Teleg. wire 105 0 
Turn. Teleg. mat. ... 124 0 | Sydney ... das . 864 0 
Port Elizabeth eee bot 768 0 , Teleg. cable oe 370 0 
Rio Janeiro „ 925 O| Tientsin Teleg. mat... 65 0 
Santos. Teleg. mat. 44 0|W swe 882 0 
Shanghai is 105 0 Yokohama. Teleph. mat. 302 0 
eo e. 0 ` 

7 7 -— ies r 0 

ellington soe ae 0 

Yokohama eee eee 30 0 
Total £8,932 0 Total £7,336 0 
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satomatic electric motors and pumps and the swags 

tly low instead of being visited only at con- 
of time, and thus the percolation of water into the 
be more effectually prevented. Other stations would be 
the old surface was still visible, between the pit mounds, 
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There were old limestone goar 
and west of the Tipton trict, 
ed, when worked, by engines or by water- 
; and these quarries now formed funnels 
Much of this water found its 
the mines. These would be most 

for steam pumps and for the formation of roads to 

other fuel, but comparatively 

access for electric pumpe. Many clayholes existed, 
openworks for shallow seams and stone quarries, all of 
collecting funnels for rainfall, and if, as was often the 
bottom of them, these emptied themselves 

Having given several other instances in which 
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economical, and concluded by emphasising 
the mines and in economy of pampiile ty dealing 
water that could be dealt with at the surface. The 
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quoted for the current, which was 
be reduced to Id., was an important point, 
to ordinary consumers. Mr. Marten ex- 
charge for the first hour was to be 3d. per unit, and 
afterwards. It was on account of the continuons use 
it could be supplied so economically. A vote of 

to Mr. Marten and Mr. Howell. 
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BUSINESS NOTICES, &o. 


Electrical Wares Exported. 
VI ExpmsG Supr. 14TH, 1897. | Weer Enpma Sept. 1475, 1898, 


Foreign Goods Transhipped. 

Adelaide. Teleg. mat. 3 0 | 
Bankruptcy 
Goodman & Co 48, Commercial 


& ttings dealers, 
Street, E., the first meeting of creditors was held on Wednesday last, 
showing liabilities £3,850, and assets con- 


000 £1 shares in J. Goodman & Oo., Limited. It was a 


ase of a German setting up business in this country, and upon 
com. | 


getting into difficulties converting his business into a 


Proceedings.— Under the failure of J. 


y with a nominal capital of £7,000. The company was not success- 
usiness had since been continued under the 


to wind up the com and bring the 
: of the creditors. Mr. 


resolution was passed for Mr. Benjamin 
ane to act as trustee and 


Calcium Carbide.—It is reported that Messrs. Schuckert 
and Oo., of Nuremburg, are about to establish works in Hast 
Prussia for the manufacture of calcium carbide. It is proposed to 
use the water-power of the Pasearge. 


Change of Address.—The offices of the Cowper-Coles 
Galvanising Syndicate, Limited, will be removed on the 29th inst. 
from 39, Victoria Street, to Grosvenor Mansions, Victoria Street, S.W. 

Como Electrical Erhibition.— The last date for the 


reocí rely iur vesti for space in the Electrical Exhibition, which 
is to at Como next year, has been extended to October 31st 


the estate in 


Dissolution of Partnership.—Messrs. C. B. Hayes, 
H. M. Mitchell, and J. Wood (Mosses & Mito vulcanised fbre 
merchants, 68—71, Ohiswell Street, E. O.), have dissolved partnershi 
so far as concerns Mr. Ha The two partners will 
iru to debts, &., and continue the business under the old 


Electric Wiring.—From Messrs. Perci & Schacherer, of 
VIII., Ssigony- uten 21, Buda-Pesth, we have received a price list ol 
their patent flexible cords with in insulating rings for 
incandescent lighting. The conductors are made with small insulat- 
ing rings, by means of which they are fixed in position, and there is 
no necessity to make any other preparation for their reception. A 
nall of suitable shape passod mE s the hole in the insulating ring 
e 


holds the conductor to the wall. insulating rings are 10 inches 
apart. The copper conductor is made up of a number of fine wires, 
stranded er The are made in three patterns:— 


No. 0, holding the cord directly against the wall (for dry situations); 
No. 3, double rings projector 1 inch behind the cord, and ing 
it that distance from the ; No. 5, keeping the cord th inch 
from the wall. From the same firm we have received a card of 
samples showing a variety of colours of silk coverings for cords. 


Explosions in Main Boxes.— During the past week 
there have been explosions in electric light main boxes at Edinburgh 
and Manchester. 


First Heetings.— The first meetings of creditors and con- 
tributories in the case of the Oox-Thermo Electric Company, will be 
held at 11.30 a.m. and 12 noon respectively on Septe 22nd, at 
33, Carey Street, W.O. : 


The General Electric Company.—On Thursday last 
week, September 8th, a party consisting of about 30 of the London staff 
of the General Electric Oompany, and about the same number of friends, 
spent & pleasant day ing the new supply buildings of the 
company at Victoria Bridge, Manchester, and their extensive works 
at Adelphi, Salford. By leaving Huston early the excursionists 
were able to da Food. five hours in Cottonopolis, dining being 
postponed tbe return journey. time at was profit- 
ably spent. At 1 o'clock the new supply build were seen and 
admired, after which luncheon was served. At its conclusion the 
visitors were taken in brakes to the works at Salford, where many 
hours might have been spent without weariness watching the various 
processes which occupy the bands and heads of the thousand 
operatives here employed. Buta hurried glance was all that time 
would admit of, and in the course of an hour or two the brakes 
were again in motion, this time on their way to London Road 
Btation. To Mr. Hirst and Mr. Max B is due great credit for 
the perfect way in which the comfort of the party was studied and 
their entertainment ded for. It would have been hard indeed 
if their d on to make everyone enjoy the trip had not 
been fully realised, although one gentleman, by his own confession, 
was, when not looking over the hand of one of the “na * 
players; in fact, inore his fair share of nap without paying 

or it. The supply building a& Victoria Bridge, which we under- 
stand is to be known as Electricity Buildings, was ned by 
Messrs. Waddington & Sons, architecte, Manchester, and built by 
Messrs. Neill & Sens. It has been erected to meet the pressing 
requirement for a central depot to deal with increasing in 


paratus will be exhibited under working conditions, es y 
motors, in illustration of their adaptability to domestic and 
es. The building, which is six storeys high, has 
tage of 76 feet and a depth of 90 feet. The ground floor 
is alloted to the sales ment, long counters running from front 
to back, and an office g provided for the head of each depart- 
owroom for electroliers, brackets, glass 


adapted to the purpose that we have seen. On the second floor are 
general offices and counting house, and on the upper floors, storerooms. 
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of the building is th 
nition to the packing department th 


e t, 
ere is a model 
for illustrating ving of lathes, rook dri 
cutters by electric power. Here also is located a 50-H.P. 
non-con engine (Sentinel) coupled 


driven by a motor. Of the works at Salford we gave 
a description in our issue of October 16th, 1896, reference 
being made to the variety of machine tools in use, the extent to 


pany’s business has become concentrated at 
at the present moment being enlarged 
cope with the needs of the arc lamp and the telephone d ents. 


In the meantime the various floors are rather crowded with workers. 


On one will be found row after row of girls, boys, and men at 

tools stamping and shaping small parts, winding magnets, 
putting together bells, magnetos, telegraph and telephone instruments 
and similar work. On another is the work of a heavier nature, such 
as the building of marble switchboards, by electric power, three- 
rum api driving all the tools employed. The instrument making 

ent proved interesting on the ocoasion of the visit, owing to 
there being in course of construction some of the new form of 
ammeter and voltmeter, the iar feature being that they are sunk 
in the switchboard with their face fush with the surface. A novel 
form of combination instrument was also in hand for testing voltage 
current and insulation. The wood-working, tool making, and dynamo 
construction occupy larger areas, but room is found for all necessary 
operations on the premises even for such as silver plating and gilding. 


The Forthcoming Educational Session.— We have 


already referred sa announcements made by various 

and technical institutions. We now understand that the 

6 classes at the East London Technical College, People’s 
a 


new session of the Northern Polytechnic Institute, Holloway = | 


There is to be lecture and laboratory work in general physics, elec- 


U 
ring, electric wiring and house-fitting, &c. 
Becretary, Mr. hs. See our “ Official Notices” this week 
or culars. 


e have before us the announcements of classes and other pro- 

in connection with that very excellent institute, the 
Northampton Institute, St. John Street Road. The splendidly 
equipped laboratories, workshops, and class rooms cannot fail to 
attract many who aj ir dita knowledge, technical and other- 


plating sections. We must refer our 

intending students to the illustrated syllabus, which 
in a very detailed manner. 

t of the Polytechnic School of Engineering, 

„ Commences. its winter session for courses 

instruction in engineering and mechanical science on Monday, 


September 26th. Particulars from the director, Mr. Henry Spooner. 


The Gilbert Are Lamp Company.~—This company 
have arranged a large contract for lighting the new . buil ge 


und. The company have just completely fitted St. Andrew's 

hool, Southboro' and St. Andrew’s School, Eastbourne, and are 
also carrying out the lighting of the New Kensington Town Hall, 
where the wiring is entirely fitted in iron pipes. They are 
just delivering to the Blackpool Oorporation their oraer of 120 double 
carbon rectified arc lamps and apparatus. These lamps are of the 
firm’s open type, burning 50 to 80 hours according to current 


list of electric 


and there is considerable tabulated and descriptive matter, also prices 
in many cases. The list will be useful to the trade. 

We have received from Mesers. D. H. Bonella & Son, of 
58, Mortimer Street, W., a price list of high voltage lamps. This 
firm is making a specialité of twisted flame and small bulb 
lamps for burning direct on high circuits and also in series. 

Messrs. P. R. Jackson & Co.—This firm has a very 
large number o£ important orders in hand, and has also a very large 
stock of dynamos. 


New Business.—The District Electric Company has 
commenced business at 34, Livery Street, Birmingham, for tbe 
installation of electric light, telephone, bell and other systems. Mr. 
L. Btallybrass, who we understand has had considerable experience 
in these lines both in England and America, will watch over orders. 


A New Phase in Alternating Currents.—While look- 
ing over the Langdon-Davies Altornate Current Electric Motor 
Company's works other day, we saw a new form of single-phase 
motor. From what we saw it would appear to us that it is destined 
to remove the objection, at Ten: hanging over the proni poes 
system, of not being suitable for lifts and tramcars, as it a 
starting torque about 12 times as great as that of their ordinary motor 
for the same current, and its s . ean be regulated at will. 
Alternate current supply com would do well to await tbe 
course of events before altering any part of their plant to two- 
phase or polyphase working. 


Smoke Nuisance.—Last week, before Mr. Lushington, 
the National Liberal Club, the Charing Cross and Strand Electric 
Supply Corporation, and the Tivoli Restaurant, Limited, were sum- 
mond by Mr. G. W. Murnane, clerk to St. Martin's Vestry, for causing 
& nuisance by allowing large quantities of black smoke to escape from 
their works. For the Oharing Oross Electric Bupply Corporation 
Mr. George Elliott said that since they had been served with the 
summons they had used every endeavour to mitigate the nuisance, 
and with the exception of two days there had been no cause 
for complaint. He would guarantee that so long as they could get 
pe hard steam coal, whether Welsh coal or not, there would be no 

urther nuisance. Mr. Lushington said that in this case, as the com- 
pany seemed to have succeeded in 5 nuisance, he should 
make no order. The summons against the Tivoli Restaurant was by 
leave withdrawn. Mr. Lu made an order for abatement at 
the National Liberal Olab, £5 5s. costs to the Vestry. 


To Oreditors.-F sreone having claims against Samuel 
leot ical enginesis: 10, Booth iri Bradford) should send (by 
October 8th) particulars to Mr. G. W. Smith, 23, Bank Street, 


Bradford, trustee under a deed of assigament dated June 30th, 1898. 
A first and final dividend is about to be declared. 


— ÀÀ 


ELECTRIO LIGHTING NOTES. 


Aberdeen.—The Gas and Electric Lighting Committee 
recommends the extension of electric mains to Rubislaw Den North 
(cost, £168). It has authorised the electrical engineer to prepare a 
specification for lighting the Art Gallery by electricity. 


Barrow-in-Furness.—The County Council, by 19 votes 
to 9, has referred back to the Highways and Lighting Committee 
a minute re the lighting of the streets of the town. The committee 
had determined not to adopt electricity for street lighting at present, 
but since then the Electric Light Committee has met and decided to 
offer to supply energy for the 21 arc lamps proposed to be erected at 
£15 per annum, instead of £17 10s. as previously offered. So the 
matter will be again considered. A site has been purchased in Abbey 
Road fora ormer sub-station. 

At a meeting of the Lighting Oommittee on Wednesday afternoon, 
it was determined to light a few of the principal streets with 
electricity as an experiment. 


to have been finished last winter. The chairman said he could see no 
ending to the work at present. A resolution was adopted referring 
the matter to the Works Oommittee for immediate consideration, 


Battersea.—The Finance and Law Committee re 
to the Vestry on We that the County of and 
Brush Proviucial Electric Lighting lied to the court 
the company 
Road. The 
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the FFF suspend the injunction, 
bat the company to pay all the costs in connection with the 


Bedferd.—The Council will join with rid municipal 
authorities in resisting the claims of Mr. Martin R 


Bloemfontein.—The Town Council a a scheme 
to light the town with electricity, and has accepted Messrs. Reunert 
and Sons’ tender for £16,500. 


Bournemeuth.—The pagis 3 Bupply Compeny intend 
making substantial reductions in their charges for current from 
January 1st next. 


Bradford.—The accounts of the electricity . 
for the half-year ended Jane 30th, showed that the total e for 
that period was £9,565, an increase of £839. The fit for the 
half-year was £1,658 10s. 2d., T gredi E1905 10e 5. he number of 
consumers was 750, against 62 1, an increase of 38 per cent. The 
trade profit for the half-year was £3 4s. 94d. per cent., and the net 
profit, after charging interest on sinking fund, 18s. 7d. per cent. 

The Gas and Eilecttiéity Supply Committee propose to borrow 
£10,000 for the extensión of electric cables within the city. 


3 Hill.—The Lighting Committee has reported : 


and Stourbridge Electrical Energy Company 

ein for the the Council's consent to a provisional order to supply 

within the district. The committee had adjourned 

the matter r fori further consideration. The Council has 8 ol 

the plans of the British Electric Traction Company for to 
be erected for the electric tramways. | 


Brighten.—Notice has been given, on behalf of Mr. 
Martin B. Rucker, that the Brighton Corporation are 


unicipal Electrical 
Asocciation. Both meetings were attended by representatives of 

municipal corporations, local authorities, and others interested, and 
at these it was decided to take combined action to resist the claim. 


Bolton.—M r. George Swainson, treasurer for the Bolton 
5 has just issued his “ Blue Book,“ dealing with the 
finances of the several departments owned and managed by the 
Corporation. He reports that the Electricity Committee have now for 
the first year turned the corner which divided profit from loss. In 
1895, there was a loss on the working by £591, which was charged 
against the rates ; in 1896, the amount was increased to £1,054; but 
in 1897, it fell to £269. Daring the ha financial I" a profit of 
£917 was earned and carried to the reserve fun The capital 
account has grown from £24,459 in 1895, to £57,037 in 1898, a jm 
which will be sly augmented when the Corporation generates 


place in reference 
mittee for the ex- 
been rendered 


i 
E 
Ji 


parpose having been acquired to the extent of ,000. 

: Buckley.— The Urban Urte Conneil has passed a resolution 
obtain provisional order electricity 

wd has resolved to f 

Tenders for electric ligh had been received from the ycroft 

Bngineering Company and ; Mather & Platt. 


,Uterbury. —The contract for the electric lighting of 
the Foresters’ Hall, the largest public hall in the city, has been placed 


diy Sill be lightod with elsctcisity. The ve decided 
the at the outset shall be 5d. per unit. The price of gas 
is 3s. 3d. per 1,000 cubic feet. 


Castletown.—The Town Commissioners have given per- 
mission to Messrs. Mylchreest & Oo. to carry a wire over the streets 
— to their premises in Male w Street, for lighting them 


patents. It has been decided in lieu of the sums of £875 and 
43,000, for which it was resolved at the meetings of this committee, 
held on May 26th and June 23rd last respectively, to apply to the 
Local Government Board for sanction to borrow, to apply for sanction 
to borrow the sum of £9,000 to provide for the items of expenditare 
specified in the of the electrical engineer, which includes the 
items for which said sums of £875 and £3,000 were required, 
and 42,500 for the necessary alterations and additions to the central 


decided to further consider electri emia ge ree 
to a committee of the whole board. 


coventry —The Electric E iege Ne has e 
ported that legal proceedings have been threatened respec 
patent rights affecting th 1 stem of electrical 
daanding 7 committee "will join in with other Corporations in 

the action, and pay a proportionate share of the costs. 


" Denton.—The Tramways Committee have received a letter 


ELE and, on the neoessary being obtained, if 


also with e Levenshulme C 
made to them on the question of lighting their district 3 electricity. 


A letter was read from the Board of Trade stating that ag Ar 


tended the time for the completion of the Oldham, Ashton, and d 
electric tramways to February 12th, 1559, nd that the com 


ask the Hyde Corporation, the Ashton Corporation, and the Auden- 
shaw District Council what action they were taking. 


Derby.—The Electric Lighting Committee of the Derby 
Oorporation reduced the applications (62 in number) for the 
poe os borough electrical engineer and manager to three, and on 

ednesday the names were submitted to the Council Mr. T. P. 
Wilmshurst, chief of the Halifax Corporation’s electric works, was 
then appointed electrical engineer and manager of the Derby 
electric light works. The appointment is worth £350 & year, with 


Mr. Y —— 55, the numbers of members 
presen 
: Dewsbury.—The Town Council on Tuesday last week 


had before it the following resolutions of the € and Electricity 
Committee :—1. That for the ye of relieving the present over- 


loaded condition of the 5 mains ar na distributors, the 


: 


Road be proceeded with, and that the electrical engineer do obtain 
tenders for the supply of the necessary cable, and the laying down of 
the same. 3. That the town clerk do give the necessary notices to 
owners of premises fronting, adjoining, or abutting upon the said 
streets of the intention of VVV 


terms possi ht op dar eee in South Ward Hand 
16-O.P. rre rg workshop in South Ward Road. 
discussion the . price 
should be as follows —Up to including 10,000 unite per annum, 


. unit cd presens rate), and above 10,000 units, 3d. per unit, 


Edinburgh.—The Electric Lighting Committee last week 
gave further consideration to their estimates for the current financial 


was that of the expected £3,000 
revenue £1,000 should be placed to reserve, and £2,000 transferred 
to the assesement account for the relief of the rates. The com: 


burgh as 
mittee also decided that the minimum charge for the private con- 
M ay a aa MIRAT SE L3 per 
quarter, as here 


Elland.—About half of the members of the District 
Council went to Nelson last week to inspect the electric lighting 
arrangements there. 


Hampstead. Messers. H. G. Ellis & Co., Limited, of 
Victoria Street, state that they have a the contract (by tender) 
for the electric installation and fittings for the Hampstead Work- 


r surveyor has been authorised to prepare 
plans in connection with the proposals to light the borough by 
electricity. 

Haslingden.—The Town Council on 8th inst. resolved 
to apply for a provisional order for electric lighting. 
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Heywood.—The Town Council has instructed the 
manager of the sewage works to obtain an estimate for the electric 
lighting of those works, and also of the Infectious Diseases Hospital. 


" Hull.—The new electric light station in Sculcoates Lane 
has been completed, and the new plant is running. It is anticipated 
that by the end of the year it will be working to its full capacity, so 
great is the demand for current. | 


King's Lynn.—On 7th inst. Mr. Sandford Fawcett, 
A. M. I. O. E., held a Local Government Board inquiry re the Town 
Council's application for power to borrow £30,000 for electric lighting 
purposes. Particulars re provisional order, &c., were given by the town 
clerk, and Prof. Robinson, who is acting as consulting engineer, 
explained that he had been authorised to obtain tenders and make 
plans, &c., for the various works. The Mayor and other members of 
the Council attended to support the scheme, but Alderman Pridgeon 
opposed on the ground that the rali bar did not want the installa- 
tion. He thought it curious to adve for tenders, &c., before the 
Local Government Board had given its sanction. 


Kirkcaldy.—The Town Council has now resolved to 
apply to the Board of Trade for a provisional order to introduce the 
electric light into Kirkcaldy. This is in opposition to the applica- 
tion of the Edmundeon Electric Lighting Corporation, London, who 
have also given notice of their attention for applying for such an 
order. The town authorities have further to apply also for a 
Parliamentary Bill or provisional order to introduce electric tram- 
ways. The position of the Kirkcaldy Corporation is, that while they 
do not intend to take up the schemes personally, they wish to have 
the powers to promote both schemes, and hand them over to the com- 
pany offering the best terms, altbough there is a distinct feeling in 
favour of the promoters of the local company who offered to com- 
plete the scheme having the preference. 


Llandudao,—aAt a special Council meeting last week, the 
seal of the Council was affixed to a loan of £1,564 towards electric 


lighting purposes. The sum is to be repaid in 24 years at 22 per 


cent. interest. 


Mauritius.—We are informed that the contract for 
electric lighting for Port Louis, Mauritius, has been placed with the 
Birmingham Installation Company. Mr. F. J. Warden-Btevens is 
5 engineer for the work. The estimated outlay is 


Monmouth.—At the last week's Council meeting a 
lengthy debate arose on the presentation of a report by the Drainage 
and Electric Lighting Committee. The report dealt with sewage 
matters, and the question of site for sewage works. Another matter 
that arose was regarding an electric transforming station. The town 
clerk reported that Mesars. Siemens Bros. & Oo., the electrical con- 
tractors, wanted a site for one of the transforming sub-stations, and 
the old police station was approved by the Council as suitable. 


Newcastle.—The Town Council held a special meeting 
last. week, at which it was decided to apply for a provisional electric 
lighting order for supplying the district of the municipal borough. 
À committee was appointed to follow the matter throug 


Newport.—In a recent report to the Electricity Com- 
mittee, the office manager showed that the number of lights now con- 
nected and on order is equivalent to 19,164 8-O.P. lamps. As the 
result of a month's canvass, orders for 337 lights were obtained. In 
consequence of the large number of orders for the light; an addi- 
tional jointer's kit is to be purchased, and an additional jointer 
appointed. The borough electrical engineer’s report upon the con- 
dition of the plant was read, from which it appeared that the con- 
denser had developed some defect, and that one of the converters in 
the sub-station at the Town Hall had failed. These matters were 
being taken up by the contractors. A comparison of the plant, with 
the number of lights ; was also given. The Council will 
join with the London Electric Supply Corporation in contesting the 
claims of Mr. Martin Ruoker re the 5 patenta. A pi eie 
by the consulting engineer upon arc was read, from which 
it appeared that seven or eight different 
tested, with the result that he recommended that the tender of the 


Electric Construction Company, Limited, for the supply of 34 arc: 


lamps, for the sum of £708 10s., be accepted. It was resolved that 
the tender of the Electric Construction Company, Ltd, be accepted. 


North London.—The North London Electricity Com- 
papny's proposal to apply to Parliament next session for a provisional 
order to enable them to supply electricity to various North London 
areas, is causing a good deal of activity on the part of the authorities 
whose districts are concerned. The Finchley Council, taking the 


lead in the matter, have convened a conference to discuss the matter,, 


and have invited the District Councils of Barnet, East Barnet, Friern 
Barnet, Hendon, Hendon urban, Hendon rural, Hornsey, Wood 
Green, Enfield, Edmonton, Tottenham, and Southgate to send 
delegates. The Barnet Council, who hold a provisional order of their 
own—although for some years past it has been a sort of “ white 
elephant "—bave decided not to attend the conference. It is not to 


be implied from this attitude, however, that they will consent tq 


the order being granted to 4 private company. 

The East Bainet Urban District Council appointed two representa- 
tives to attend a meeting at the Guildhall, Westminster, on Septem- 
ber 13:h, to consider the propóssl of the North London Electricity 
Company to apply to Parliament for & provisional order authorising 
them to supply electricity throughout an extensive district, including 
Finchley and Barnet. l 

Tbe Enfield Urban Council has aleo been discussing the same 
company's proposals, which, we understand, apply to the Finchley 


ds of lamps had been 


. sid that station in dealing with the additio 


district, together with the districts of Southgate, Edmonton, Enfield, 
Tottenham, Hendon Urban, Hendon Rural, Hornsey, Wood Green, 
Barnet, Friern Barnet, East Barnet, Chipping Barnet, and New 
Barnet. The Council has referred the matter to a Committes. 


Northwich.—It is stated that the Northwich Electric Sap- 
ly Company have taken overthe house wiring business of Mesars. Ames, 
Garrard & Co. in Northwich, which they intend carrying on under the 
ent of Mr. F. W. Ames, whom they have also appointed as 

their resident electrical engineer in place of Mr. F. Kenyon. 


Nuneaton.—It is stated that the demand for electric 
= is so great that the company is doubling the capacity of its 
P 


Oldham District,—The Mossley Town Council do not 
seem to be in favour of adopting the electric light. The Ashton 
authorities have made overtures to them, stating that the Corporation 
would shortly be in a position to apply electrical energy in the 
borough on terms to be agreed upon. The result of the deliberations 
was that no action. was taken in the matter. One of their objections 
perhaps lies in the fact that they have a gas undertaking of their own. 

me trouble is being caused by the chimney of the electric light 
works of the Oldham Corporation emittiog an undue quantity of black 
smoke. The Sanitary Committee have ordered the Electric Light 
Committee to desist, but this committee say they are doing their best 
to that end. The town clerk said it might seem foolish to summon 
another committee, but i¢ was the only course open to deal with them, 
as they did private ficms. | 


Perth, West Australia.—Under the supervision of 
Mr. Dawson, the electrical engineer for railways, the electric light has 
now been successfully installed at the Perth Railway Station. The 
installation consiste of 26 arc lamps and 250 incandescent lampe, 
the latter being intended for use in the various station b 
The generating plant is accommodated in a building which has been 
erected in Wellington Street, and it includes a halt-doz n dynamos 
manufactured by Messrs. J. H. Holmes & Co., of Newcastle-on-Tyne. 
These are p in the upper portion of the building, the boilers 
being situated below. The full plant has not yet been set going. 
Only two of the dynamos were running when the current was turned 
on at the beginning of August. The electric light was installed at 
the Fremantle station in the beginning of the year, and the work of 
installing the light at the Perth Railway Station has been carried out 
at a cost of about £11,500. 


Petersfield.— There is a strong agitation going on against 
the introduction of the electric light into Petersfield, as contemplated 
by the Urban District Conncil. A petition of the ratepayers was 
brought to the meeting of the Council on the 8th inst. by a deputa- 
tion; but as no notice whatever had been given to the Council, the 
chairman declined to receive it, saying he considered the promoters 
were not treating the Council courteously in coming in that manner, 
and, moreover, when the Council had finished all the business on ita 
agenda, and the Council ought to stand on its dignity. The deputa- 
tion consequently retired without achieving their purpose. The 
chairman's action has met with very general approval in the town. 
The great debate on the electric light scheme will come on at the next 


. meeting of the Council on the 22nd inst. 


Salford.—At the last meeting of the Corporation the 
common seal of the Council was attached to a contract with the 
British Insulated Wire Company, Limited, for the supply of 1,000 
yards of 062 high tension, lead covered concentric cable for the 
electric light works. i . 


Solihull.— The Rural District Council has refused to 
consent to the proposed y Learn of the Birmingham Installation 
Company to the Board of Trade for a provisional order authorising 
the company to supply electricity. 


St. Pancras.—The 5 Public Lighting Com- 
mittee reported to the Vestry at the last meeting that in view of the 
ions of the buildings in course of progress at the Regent's Park 
station not being sufficiently advanced to enable the additional plant 
on order being fixed and in working order to meet the coming 
winters demand, they had had to consider the question of 
hiring some temporary plant to tide over the difficulty. e matter 
being of extreme urgency, the Vestry decided to empower the Oom- 
mittee to take such measures as might be necessary to cope with the 
demand. On the recommendation of the Committee it was decided 
in future to charge consumers req a combined day and night 
supply on the mazimum demand indicator system. The Refuse 
Destructor Co announced having given permission for the 
temporary use of a portion of the destructor for the purpose of 
accommodating plant ordered for the Stanhope Street station so as to 
load during the winter 

months. te 


` Stafford.—The Council has increased the salary of the 
chief assistant in the electricity department from £125 to £150 per 
annum. .The Gas and Electricity Committee has made satis 
arrangements for a 12 months’ supply of coal. Last week, at the 
Council meeting, it was stated by Mr. Westhead that the increase of 
electricity sold during the quarter ended June 30th amounted to no 
less than 38 per cant., and the consumption for the last four weeks 
showed an increase of nearly 21 per cent , so it would be seen that the 
sale of electricity was increasing rapidly. 


Stalybridge.—The Town Council is not willing to join 
with the Ashton Corporation in its application for electric lighting 
powers upon the lines suggested. Neither will the Council approve 
of the proposed application for powers by the Electric Power Dis- 


= 


y 
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tribution y. It is held that if the town has an electric 
gy ation the Stalybridge Oouncil should ba the under- 
; a8 it is already the owner of the gas worke. 
Stretford.—By the casting vote of the chairman the 
District Council last week decided to carry out the provisions of its 


electric lighting order of 1897, and to ‘appoint & resi engineer at 
4300 per annum. A sub-committee visit any districts necessary 


to obtain information. 


Stockton.— The Local Government Board has sanctioned 
the borrowing of £28,482 for a period of 25 years, for the purposes of 
erecting works in connection with the electric lighting scheme adopted 
two months ago. | 


Teigamouth.—The surveyor is to prepare particulars for 
the District Council preparatory to the application for a provisional 
order for eleciric lighting. The gas works are in the hands of the 
Council, and it is considered that if electricity is introduced it must 
be kept in the Council's hands, so that a company is not allowed to 
com with the municipal supply. This bardly seems to be 
the right spirit in which to embark upon an electrical scheme. The 
discussion seems to indicate that when both gas and electricity are 
worked by the municipality that one will not have its share of sttention. 
As it is, the gas works are stated to be in “a bankrupt state." But 
the Council's present move is made merely to keep companies clear 
of the ground. If its idea is to let its provisional order lie on the 
eim so to speak, we hope that private enterprise will defeat that 
object. 


Trewbridge.—At a meeting of the Council last week 
the question of applying for a provisional order for electric lighting 
purposes in the urban district was considered; but while it was 
manimously agreed that no monopoly should be given toa private 
company in this respect, it was felt that itis question was hardly Hoe 
lor such action being taken at present. : 


Wallingford.—The Town Council recently offered to buy 
the gas undertaking for £7,500, but the company has refused. There 
was some talk at the last meeting of electric lighting, one speaker 
remarking that its introduction would be the making of Wallingford. 
From remarks made, it would pes that a company might stand a 
oo of being allowed to introduce an electric lighting installation 


West Ham.—lIt is expected that the electricity works 
vill be ready for public supply by September 29th. 


Weston-super-Mare.—4A special meeting of the Urban 
District Council was held on 8th inst. to consider the following 
motion: “ That all resolutions passed by the Council for the carrying 
oat of their electric light provisional order, and such other resolu- 
tions as may bs op to the transfer or lease by the Council of 
their powers under the said order to a company or other persons be, 
md are hereby, rescinded.” After the whole of the members had 
tpoken a division was taken, with the result that the voting was 
eqaal—nine to nine. Tae chairman gave his casting vote against the 
notion to reecind, and it was therefore lost. 

The District Oouncil has resolved by 10 votes to 7 to utilise land 
adjacent to the statutory hospital as the site of a generating station. 
Wnen the approval of the Local Government Board is obtained, the 
clerk will instruct Mr. Hawtayne, the electrical engineer, to prepare 
plans and ons and detailed estimates, and forward the same 
to the Government Board, together with an application for a 
loan to carry the scheme to completion. 


Whitstable.—The Urban Council decided last week to 
apply at the proper time” for a provisional order for electrically 
lighting the district, and when such order has been obtained to 
proceed in the best and most economical way to procure the plant 
for ing and distributing electricity as soon as the district is 
ripe for its reception." / 

Welverhampton.—At the meeting of the Town Council 
on 19th inst. the Lighting Committee reported that they had had 
taking, involving a large capital expenditure, which it is proposed to 

i a capital ex W t is proposed to 
submit to the il in October. The scheme provides for the 
extension of the generating and distributing plant at an estimated 
capital cost of £29,000, which should meet all demands likely to be 
received in the thay 5 The 9 e e that 
machinery costing obtained at once, this plant to form part 
of the scheme previously referred to. The Committee further asked 
that the Finance Committee be authorised to apply to the Local 
Government Board for their sanction ton loan far the urch of the 
* b l t 
Woreester.—At a recent City Council meeting, in reply 
to Mr. Parker, Mr. Millington stated that the arrangements with the 
Eectrical Free Wiring Company had worked very satisfactorily, and: 


16 premises had been wired under the system. They had as many- 


castomers as they could take, but they hoped shortly to be in a posi- 
tion to take a great many more. | B 


— a A 


ELECTRIC TRACTION AND. MOTIVE 
POWER NOTES. 


Another Proposed Underground Electric.— Suburban 
action on the north-west is to have an electric underground 
il into town, if the powers are propitious. A Bill will, 


according to the Financial News, be introduced next session to obtain 
the right of constructing & railway from Oricklewood, through 
Kilburn and under Hyde Park, to Victoria. This is a district which 
has been developing very rapidly of late years, and is still capable of 
considerable expansion. But not only would the district benefit by 
the new enterprise; such a railway would greatly relieve the traffic 
along the Edgware Road and Park Lane. Vested interests may be 
expected to oppose. 


Baker Street and Waterloo Railway.—We learn 
from an exchange that preparation for work on this railway, which is 
to be worked electrically, is being rapidly pushed forward by the con- 
tractors, Messrs. Perry & Co. The staging in the Thames by 
the side of the South Eastern Railway Bridge at Obaring Cross is now 
approaching completion. The line when completed will be three 
iilos and one furlong in length, and will connect the station at Baker 
Street with the Waterloo Station. The route will be as follows :—From 
under the Thames near the above bridge, up Northumberland Avenue 
to Trafalgar Square, Haymarket, Piccadil y Circus, Regent Street, 
Great Portland Street to Baker Street. Stations will provide con- 
nections with the Metropolitan and District Railway at Charing Cross 
and Baker Street, and with the Central London Railway at Oxford. 
Circus. The Great Central Railway will also be connected at Baker 
Street. The engineers for the line are Sir Benjamin Baker and 
Messrs. Galbraith and Ohurch. . 


Blackpool.—At last week's Town Council meeting, Mr. 
Brodie moved the adoption of the Electric Lighting and Tramway 
Committee’s minutes, and called the attention of the Council to two 
resolutions accepting tenders for combined electric lighting and 
tramway traction posts for tramway cables in connection with the 
overhead trolley system. These two tenders, he said, bound the 
Council to the overhead system. They had discussed the question 
last year, when the proposal encountered strong opposition, and the 
matter had been sanctioned by the Local Government Board, which: 
had given them borrowing powers. A strong argument against the 
scheme had been the fact that the Promenade had not been widened, 
but they were told by Mr. Quin, the engineer, that the town would 
save £1,500, while when the Promenade was widened it would only 
take £500 to remove the posts. Mr. Brodie also mentioned that the 
penny fares had been such a success that they had decided to recom- 
mence them on October lst; the penny fares would then obtain until 
June next, with the exception of Easter and Whit weeks. The 
minutes were adopted. i 


Colywn Bay.— At a special meeting of the Urban 
District Oouncil last week, the clerk submitted a draft of the pro- 
visional order about to be granted by the Board of Trade, to the 
prete of the light railway between Colwyn Bay and Llandudno. 

e Council's barrister re that all the clauses were satisfactory 
and in conformity with the arrangement come to with the syndicate, 
with the exception of that referring to the supply of page A 
which required slight alteration. The Council appointed a sm 
committee to see that the clause was put right. 

The Light Railway Commissioners have intimated their intention 
to sanctioh the construction of the railway. 


Coventry.—At Tuesday's Council meeting, having regard 
to the proposal of the Coventry Electric Tramways Company to alter 
the existing lines in the city, and to effect other improvements in 
their system, the General Works Committee recommended that Oross 
Cheaping and the Burges be paved with granite setts, the estimated 
cost being £1,000. The committee also resolved that in all future 
extensions of telephone wires within the city the same be required to 
be placed underground. The recommendation was adopted. 


Dover.—At the Town Council meeting on Tuesday, it 
was officially reported that the first year's working of the Corpora - 
tion electric tramways, after allowing for payment of interest and 
instalments of the loans, had resulted in a profit of £1 being 
earned. This is equivalent to a 2d. rate. A total 1,794,903 
persons have been carried at the universal fare of 1d. 


Dublin.— On 6th inst. the electric tram service from 
Nelson’s Pillar to Dalkey was inaugurated. 


Dundee.—A conference took place in the Town Hall, 
Dandee, on 8th inst., between the promoters of the Dundee and 
Broughty Ferry light railway and the Tramways Committee of 
Dundee Towa Council, for the purpose of discussing the scheme. 
With regard to Railway No. 1—from the High Street of Dundee to 
the burgh boundary at Oraigie Terrace—it was practically arranged 
that the promoters should abandon that portion of their undertaking, 
on the unders that a Tramways Act was promoted by the 
Town Council giving them power to constract a line of their own 
from High Street, to the burgh boundary to meet Railway No. 2. As 
regarded. Railway. No. 2—the line from the burgh boundary to Barn- 
hill—it was indicated that the Council were prepared to give their 
support to it, provided a satisfactory running arrangement were 
entered into, and in the meantime it was arranged that an agreement 
roy drafted embodying the terms. Various matters were 

cussed, . . 


Exeter.—The syndicate which runs the Exeter horse 
tramways applied to the Council of that city, on Wednesday, for 
their consent to the trams being propelled by electric traction on the 
overhead trolley system. The Corporation manufacture their own 
electricity, and the syndicate will in all probability obtain ite power 
from the city generating station, should the Council eventually grant 
the application. l 
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Dewsbury.—The Geheral Purposes Committee recently 
recommended that the application of the British Electric Traction 
on gt to Parliament for power to construct and run 8 
should be opposed, and that the borough electrical engineer should 
report upon a scheme of tramways in connection with the local 
electricity works. This was agreed to by the Town CounciL 


Gateshead.—The City Council last week considered a 
report by the Parlismentary Committee on the tramway question. 
The Committee reported that they had considered the question 
whether the tramways of the borough should, in the future, remain in 
the hands of a company, or be taken over and worked by the Cor- 
poration. Tbe Committee, so far, did not see their way to — an 
opinion on the important question, and recommended ore any 
decision was conie to on the application of the Gateshead and District 
Tramways Company—to postpone the exercise of their powers to pur- 
chase the tramway undertaking for a further pericd of 21 yeare—that 
the Council should obtain expert evidence as to the probable cost of 
construction and equipment of tramways in the borough on the over- 
head electric wire system, including an estimate of the probable cost 
of purcbase by the Corporation of tbe existing tramway undertaking 
at the expiration of tbe current period of 21 years from the date 
when the promoters of the tramways were empowered to construct 
the same. The Committee also recommended that ex evidence 
should be obtained as to tbe advantages (if any) which would be 
derived from working electric tramways and electric lighting from 
one central station. The Committee had decided to recommend the 
employment of Dr. Jobn Hopkinson to make the report, but 
after hesring of his sed death they advised the Council to 


engage Prof. Henry Robinson, engineer to the Imperial Tramways 
are 


Company. We do not know whether the italicised words 
as tney appear in the minutes, but printed as they are in this 
way in tbe Newcastle Leader they are incorrect. . J. Clifton 


Robinson is the Imperial Tramways Company's engineer. In the 
course of discussion Ald. Armour urged that the municipalisation 
of the tramways would be a very serious barrier to extensions to 
the outlying districts. He moved that the report of the Parlia- 
mentary Committee relative to the tramways be not adopted, but in 
lieu thereof that the offer of the company be accepted, subject to the 
company agreeing to an penoy fares in the townwaid portion of 
their proposed lines. Mr. Walter Willson seconded the motion, and 
spoke against municipalisation. After further discussion Ald. 
Armour’s motion was made to read as follows :—'' That the recom- 
mendation of the Parliamentary Committee relative to the tramwa 
be not adopted, but in lieu thereof that the offer of the company 
accepted subject to their agreeing to the same clause as is inserted in 
the Stockton Tramway Company's Order, e ag Corpora- 
tion to purchase at the end of seven or 14 years, and agreeing to 
half-penny fares in the townwards portions of their proposed lines; 
and that it be an instruction to the daly api eir a IT 
agents to an agreement p g for this an e 
teccading the interests of the borough.” In this form it was 
carried by 18 votes to 11. As amended the report was then adopted. 


Great Yarmouth.—<Acting on the advice of Mr. W. H. 
Preece, the Town Oouncil resolved on Tuesday to retain their 
monopoly to supply electrical energy to Gorleston and Southtown, a 
district of some 14,000 inbabitants, and instructed their surveyor to 
bring up a report on the question of extending electric lighting to 
that part of the borough. A communication suggesting that the 
British Thomsor -Houston Company should lay down and work electric 
tramways in both Yarmouth and Gorleston, taking power from the 
Corporation, and together with the question whether the Oo: 
should prooeed with a tramway scheme, was referred to committee. 
In the course of a discussion, Mr. F. Arnold stated that for the first 
time tbe public had no deficiency to meet in connection with the 
Corporation’s electtic lighting 5 On the contrary, there 
was a net surplus of £200 year, and he anticipated that much 
greater profit would be made. 


. Grimsby.—The work of relaying the cien lines has 
been commenced by the contractor, Mr. C. 8. Duke, of Plymouth. 
The work will be carried out in sections, the rails being laid suitable 
for the proposed eleótric traction. | 


Halifax.—Applicstipn is to be made to the Board of 
Trade for their sanctiol to the ration borrowing £10,000 for a 
generating plant and underground mains required in connection 
with the tramway extenlon. In laying mains for the tramways ex- 
tensions provision will be made for electric lighting in Union Street, 
Market Street, Northgate End, North Bridge, Wards End, to Free 
School Lane, and frcm the bottom of Gibbet Street to the Fire 
Brigade Station. 


Neweastle.— The question of visiting other towns to see 
electric tramway systems was before the City Council last week. A 
visit will probably be paid to the Middlesbrough-Stovkton line 
recently opened. 


Paisley.— Having heard the definite proposals of the 
British Electric Traction Company with reference to their scheme of 
electric traction for the burgh tramways, the provost, magistrates, 
and a number of the town councillors proceeded last week to Glas- 
gow, and had a conference with the Tramway Committee there 
regaiding the proposed extension of the city tramway system to the 
burgh. Beside having a clear statement of the future intentions of 
the Glasgow „ the question of the working of the Paisley 
lines was also fully gone into. It is stated that the lines of an 
ment between the two bodies were arranged. The town clerk of 
Paisley and Mr. Johnstone, of the Glasgow town clerk's office, were 


Pai Corpo. Tie Light Hallway Commissioners’ inquiry 
way ers’ 

into the application of the British Electric Traction Oompany, 

authorising. light railways in the counties of Ranfrew and 


takes place on Tuesday, 20th inst. 


Russia.—Two of the horse tramways in Moscow are 
being converted into electric lines, and a large central station is 
being erected to supply the necessary electrical energy. 


Southport,—An extraordinary general meeting’ 
Birkdale aud Southport Tramway Company was held on 9th 
consider the proposed sale of the company’s system to the 
Electric Traction Company, Li 


agreement. The conditional agreement was then unanimously 
. the directors were empowered to carry it 


ways Committee on the question of electric traction 
elaborate comp 
the deputation's notes on the 


systems are shown. The Sunderland borough engineer reports on 
e cable system, and the borough electrical engineer on e 
systems, the eost of construction and working ex given 


penses 

of trolley, accumulator, conduit, and cable systems. A schedule of 

ihn | 
u 


syste 
together makes an important addition to the already numerous pub- 
lications of a similar character which have been issued by a number 
of other important towns in the kingdom. If such documents 
exercise much influence upon the municipal mind, there need be 
little doubt which way the tramway matter will turn at Sunderland. 
2 Mr. J. F. C. soon find busy with the equipment of 


Swansea.—The application for an interim injanction 

g the Swansea Oorporation from interfering with the work 

of re-laying the Swansea tramway system by the British Electric 
Traction Company, came before the Judge in Ohambers in London 
on rrr i last week, when the whole question was referred to the 


Vienna.— The protracted negotiations between the Vienna 
Town Council and the Tramway Company, based upon the 
submitted by Messrs. Siemens „of Berlin, have now, acoord- 
ing to & financial contemporary, been b ht to & successful issue. 
Under the agreement entered into, the authority will acquire 
the tramways and loase them to a new company until the year 
1925, the whole of the lines to be converted to the electric system. 
The new company to be constituted will pay 40 per cent. on the net 
receipts to the local authority by way of rental, and at the expiration 
of the concession the whole of the plant and equipment will pass 
into the possession of the town without payment. 


Wolverhampton.—At a special meeting of the Town 
Council on the 12th inst. Alderman C. T. Mander (chairman of the 
Tramways Committee), moved: That in pursuance of the provision 
of the wa Act the Oounoil resolved that, subject to the 
approval of the of Trade, notice be given to the Wolverhamp- 
ton Tramways Oom B them to sell to the 
Oouncil so much of the undertaking of the said company as is within 
the borough, and as was authorised by the Wolverhampton Tram- 
ways Order, 1877, as confirmed by the Tramways Orders Confirma- 
tion Act, 1877." Alderman Mander said the matter was a purely 
formal one, and if the Council voted against it the company would 
have another seven years’ lease. The resolution was passed 
unanimously. 


TELEGRAPH AND TELEPHONE NOTES. 


Fire Alarms and Telephones,—The Fire Brigade Com 
mittee of the V 5 
say :—" For a long time past í n of utilising the 


e inquiry and in the 
chief officer has devised an arrangement by means 
portable telephone, to be carried on an engine, can be pl 
fire-alarm post. This will enable a message from a fire to 
a pine aud wil in many cases obviate the necessity of sending 

a coachman with a written message. Arrangements have been 
made 1 ue Post AE aay Hon and 55 fire- 
alarms Oonn supply necessary phones, and to 
make plug-holes in the alarm posts.” 


Manchester Telephone Service.—The telephone service 
is exciting attention, and it is understood that the Postmaster- 
General is still considering the application of the New Mutual 

hone Syndicate to be allowed to set up a rival system to that of 
the National Telephone Company. | 
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The Pacific Cable.—From the Australian press we gather 
that lest month the Premier of Queensland learned from the Prime 
Minister of New South Wales that an informal conference had been 
beld in London on July 29th. Oanada was represented by the 
Postmaster-General and High Commissioner of the Dominion. New 
South Wales, Victoria, Queensland, and South Australia were repre- 
an d their respective Agents-General. The Im Govern- 
ment and the Governments of Western Australia and Tasmania were 

not represented. The Canadian representative suggested that Oanada 
would probably guarantee two-ninths of the total cost, but no more, 
and the Postmaster-General of the Dominion undertook to do his 
best for the scheme on this basis. The contribution of the Imperial 
Government, it was stated, would certainly not exceed: one-third. 
The conference inquired whether the Australian Governments would 
5 four-ninths. This inquiry is now rors 

the consideration of different Australian Governnfents. 
cobre of New Bouth Wales further states that the. cnni: 
Governments have been for some months moving in the matter of the 
Pacific cable. The communications are, however, confidential. 


Telegraphic Interruptions and Repairs :— 
CABLES. Down, Repaired, 

West Indies— ` 

B. Oroiz- Trinidad eot Nov. 90th, 1906 2 TT) 

Gurapa June Sth, 1888 
[11] une eee ee 
Accra-K otonou e Aug. 8th, 1898 e 
Bolama- Bissao 2 . June 31st, 1898  ... , 
Oypres-Latakia eae ooe Feb. 10th, 1898 ee 90 
Perim-Assab ... Sept. 13th, 1898 
LANDLINNS. 

Indo-European Company's ... Sept. 9th, 1898 Bept. 9th ,1898. 


The Telegraph Wire Export Trade.—Angust has 
to be one of the busiest months of the year in the export 
tade.of this country in 5 us connected 
therewith ; the returns just issued showing a tot the month 
of no lee than £265,501 as com with £45,600 in July last, and 
only aed n nogu, 1897. 


hes broug 0 
LOS s tha valuo o tho e as compared. with 270074 August 
5 4811 as compared with £700,748 in the 
od of last year, and only £461,578 in the first 
eight months of 1896. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 

Aberdeen.—The Co ion invites tenders for the supply 
for one year, of 5 supply meters, house fuse boxes and house 
service cables. Mr. A. BAL city electrical engineer. See our 

“Official Notices,” did 2nd, for particulars. 

Ashton-ander-Lyne.—October 3rd. The Corporation 
Market Committee is prepared to receive tenders for the installation 
of the necessary wires, fittings, &c., for the electric lighting of the 

market. The gree will be e rro the 3 * 
engineers, Messrs. Lacey, u Sillar, 78, 
Street, Manchester. See our ER otiosa” d week. 


n er ene that-town. renders 
to L. ille, Ghent, Belgium, from whence particulars may be 


"Bexhill September 28th. The District Council is 

in. awitnhboarde, —— cables, pipes, d lamps, and 
ca. 

— — — de, trom the consulting engineer, Mr. A. H. 

39, Victoria Street, B. 


Ghent, —October iind The Ghent Munici 
for installation 


clause. FFF Ropa ie Wt o> La 
incandescent lamps, 20 aro lamps, &. 5 for 5 
notices, &c., which are estimated to 130 france be paid 


i by October 27th. 

The tenders will be opened at 11 a.m. on October 29th. 
Halifax,—September 19th. The Tramways Committee 
invites tenders for the supply of car trucks and electrical equip- 
and h electrical 


from the 
engineer, Mr. T. P. Wilm urst, on peyment of £1 ls. 
" Official Notices " last week. 


` Hull.—September 29th. Tenders are wanted for the 

y of steel roofs for the extension of the Oorporation electric 
lig station. For particulars write to the city engineer, Mr. A. E. 
White, at the Town Hall. 


Ireland. rand) tn 27th. The Great Northern Rail- 
way Oompany ( d) is inviting tenders for the construction of 
about two of tramway alongside the public road from Sutton 
CY TRE T 

an e - ens 
Street Terminus, Dublin. 


1 med i l sire N N 
or su o and t 

the ‘electric tramway extensions. Particulars from the ae 
eral iat of the late Dr. John Hopkinson, 26, Victoria Street, 8. W., 
or from the City Engineer, Leeds. See our Official Notices " last 


kingston upon Hnll— sptemoar 21st. The Corpora- 
tion invites tenders for the erection of a tramway power station. 
For forms of tender and further particulars apply at the City 
Engineer's Office. 


Kingston-upon-Hull. — September 80th. The Corpora- 
tion want tenders for the he supply of 45 electric motor cars, 20 trailers, 
2 sprinkler cars, and 2 tra 5 latforms. Specifications from Mr. 
White, city engineer. See our Notices” August 19th. 


New South Wales.— October 17th. The New South 
Wales Government is, according to Daily Tenders and Contracts, 
inviting tenders . the supply for the D t of Posts and 


Telegraphs of a steam engine and dynamo, 218 tons galvanised iron 
wire, 90 tons per wire, 70,000 porcelain insulators, 16,000 zinc 
cylinders, 16,000 ditto, 50 tons copper vitriol, 1,000 bottles ink 


for Morse instruments, 1,500 telephones, 1,000 batteries (Leclanché), 
10,000 porous cylinders for same, 15,000 sinc ditto, 24 arc lamps, 
with 22 ,000 carbons, and 2,000 incandescent lamps. Further par- 
ticulars, &c., obtained from, and tenders to, the Secretary, General 
Post Office, Sydney, N.S W. 


ee — October 6th. The Corporation want tenders 
Ba y of an enclosed (ironclad) continuous carrent motor, 
ad i B. H. P. at 850—950 revolutions, for 520-volt 
aTe armature, Hadar mh and resist- 
eed lotr oai engineer, Mr . Rider. See our 
“ Official Notices ” this week. 


Portrane, — r 8rd. The Board of Control, 
Custom House, Dublin, is inviting estimates for the supply and 
erection of an olectric light installation for Portrane Lunatic Asylum, 
Oounty Dublin. See our “ Official Notices,” September 9th, for 
particulars. 


Rathmines and Rathgar.—Ootober 5th. The Electric 
Lighting Committee is inviting tenders for the supply and erection 
of Lancashire boilers, mechanical 55 . other boiler house 


lant, overhead 
traveller, switchboard, un 
incandescent street oe street 1 and incandescent lamps 
one: Bee our 


Rotherham .—S :ptember 26th. Tenders are bia in- 
vited, says Daily Tenders and Contracts, for the lighting of pr bese 
Colliery, Rotherham, by electricity. Further porion are ai per- 
mission to inspect obtained from Mr. W. Hargreaves, agent, Rothwell 
Kaign, Leeds. Tenders to Messrs. J. & J. Charlesworth, Limited, 
colliery proprietors, Milnes House, Wakefield. 


Roumania,—September 22nd. Tenders are being invited 
until September 22nd by the municipal authorities of Braila, 
Roumania, for the concession for the electric lighting of the town. 
et i ee 
La Mairie de Draila, Roumania. 


Spain.—October 3rd. Tenders are being invited by the 
similia] authorities of Almagro (Ciudad Real) for the concession 
Bocretario del Ayustamfonto de Almaquo (Oluded Real), Spain, from 
whence 1 be obtained. í 


Torquay.—September 19th. The Electricity Supply 
Oommittee wante tenders for the supply of meters arc 
earbons for a se Pen of 13 months from 71 


Borough electrical Mr. P. Storey. 
Notions,” September 20d, for particulam. — 


CLOSED. 


„ understand that it is proposed to accept 
tenders in connection with the Oo poration electric 


dae 5 Company for the su of about 
1,000 tons of steel rails and 47 tons of fish plates at £6 10s. per ton. 
Macartney, McElray & Co., poles and brackets, amounting to about 


44, 718. 
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Cardiff.— The following is a list of the tenders recently 
submitted to the Corporation for electric lighting plant :— 


Name, Price. Engine. 

Parsons & Co., Newcastle s £23,425 0 0 Turbine, Not the 
W. H. Allen & Son, Bedford .. £2,760 0 0 Own make. plant 
Brush Electrical Engineering l asked 

Company, Loughborough .. £8,126 0 0 Universal. for. - 
Siemens Bros. & Co. (accepted), 
243, London.. Vs = .. £8,190 0 0 Belliss. 
Easton, Anderson & Goolden, 

Erith... x m .. £8,179 0 0 Willans. 
Ferranti, Limited, Hollinwood £3,250 0 0 . Own make. 
General Electric Company, 

London.. T EN .. £8810 0 0 Willans. 
Mather & Platt, Manchester. 438,392 0 0 Belliss. 
Biemens Bros., London .. £8850 0 0 Willans. 
Electric Construction Company, 

Wolverhampton £8,150 0 0 Belliss. 
Mather & Platt, Manchester £3,559 0 0 Willans. 
J. Fowler 0. - 2% is .. £8,624 0 0 h 
Electric Construction Company £8,685 0 0 " 
Ferranti, Limited, Hollinwood £3,900 0 0 5 

Ditto ditto .. £8,800 0 0 Belliss. 


NOTES. 


A dem ag Positive Blue Print Process.—Mr. J. D. 
Isaacs, of the South Pacific Railway. Company of San 
Francisco, writing to the American Engineering News, 
BRYB :— 


We have recently worked out the following simple and 
rocess for making positive blue printe—that is, prints ha 
upon a white d, and find it very convenient for the rapid 
duplication of stan drawings, and of maps upon which subse- 
W No special skill is required to 
wor 


g blue 


on ordinary photographic silver printing-out paper, such as Solio, or 
Kloro paper. We use the Victor Special " brand, which can be had 


in rolls 25 inches by 30 feet, and is not expensive. To make the 


negative, cut the paper j-inch larger each way than the tracing; place 
the tracing in an blue-printing frame, face up—that io with 
the side drawn upon away from the glass; on this ? the peper 
face down, so that the inked lines and the sensitised surface are in 


contact ; then print in the sun to a dark coffee colour. The print is 


` soaked in water, until drippings from it are no longer milky. It is 
then placed in a fixing bath made up about as follows (exactness is 
not important): Hypo-sulphate of soda 1 ounce, water 25 ounces. 
The print will change in this bath to a uniformly light mahogany 
colour or dark buff. After becoming uniform in tint, it is left in 
the bath five or 10 minutes longer. It is then removed and washed 
for half an hour, then allowed to dry thoroughly, after which it will 
be much darker. When thoroughly dry the back of the negative 
should be given three good coats of the following varnish :- Canada 
balsam, 1 part by volumo; spirits of turpentine, 3 parts by volume; 
alcohol, 2 parts by volume. Apply Tree & sponge. Let each 
coat dry before applying another. ork in a in room. 
ve 


through printing we file 


one or two rois, gional cr ag first under the 


bad contact in the printing 


e, 
Urine E E A an era llt 
point through the gelatine surface of the paper ter the nega- 
tive is otherwise finished. A fresh fixing bath should be used for each 
batch of negativos made. Before the 
test a small scrap of the blue print paper by w g before exposure 
to the light. It pes pes T Rigen lea no M M 
per. g and washing the paper negatives, as above, may be 
done in the blue print g tray in which blue prints are being 
washed, as the two processes do not affect each other. | 


Motor Cars in Paris.—The final examination for the 
newly created pi qq of inspector of motor car traffic 
in Paris, took place on Thursday last week. There were 
some dozen competitors eager to be nominated for this im- 
portant poet. The successful candidate now bears the title 
of inspector of the traffic of vehicles propelled by mechanical 
motors. The salary is £120 per annum, and £20 for 
travelling expenses, and 1 the popularity of the 
autocar in Paris, the post is not likely to prove a sinecure. 


ractical 


negatives can be made from one 


tive blue prints, 


Electrical Power in Rolling Mills. — Though 
hydraulic and pneumatic transmission have each their 
particular duties in an iron mill, Mr. Eugene B. Olark 
shows the economy and convenience of electricity in a paper 
recently presented to an American Society of Engineers, A 
steel works covers so much ground that an old-fashioned 
method of driving involves either several independent steam 
plants or much steam pipe. Electrical transmission is now 
facile princeps as a means of driving a steel works. The 
uses of electricity in a steel works are :—(1) Lighting; both 
arc and incandescent, and preferably the arcs should be in 
series. For me work constant eS qam six 
possess many advantages over open arcs. ey burn A 
and do not futécfere much with the regular work of iie phe 
when requiring trimming. Long di incandescent 
lamps ought to be on an ne circuit for the sake of 
economy in transmission. (2) ies motor operation. 
—This covers cranes, hoists, conveyers, charging 
machines, table rolls, transfer cars, &c. They ar 
all intermittently operated, and cause no los in 
transmission lines when not running. (8) Shunt motom 
intermittingly operated. This covers lathes, pumps, shears, 
fans, and other machine tools. They operate more steadily 
than series motors. (4) Shunt motors operated continually. 
These apply to grinders, crushers, pumps, and such ma- 
chinery as is operated all the time. (5) Incidental uses 
covers lifting magnets, signale, testing devices. Upon the 
design and balance of the foregoing plant depends the 
economy of an installation. With direct current plant it is 
not the motor which now gives trouble, but the controller, 
and for an entirely new plant it is a question to choose the 
correct current, alternating or continuous. Voltage is most 
suitable at 220 or 250, the latter for the larger plants. A fair 
but not excessive margin of power must be provided. A few 
load curves are given as examples from which some idea may 
be gathered of the nature of the duty at a steel works. An 
average diagram can be found by su einga number of 
daily curves. In 24 hours the fluctuation was observed to be as 
follows :—At 6 a.m. the load is 400 amperes, increasing rapidly 
to 700 at 7 a. m. Just before noon it runs up 100 or 200, and 
falls to 400 just before 1 o'clock, runs up a little before 
6 p.m., and drops after 6 p.m. The cycle is repeated during 
the night, but the loads are a bit heavier, because of the 
light. Actual variations are numerous and sudden, the 
battery, if there is one, however, evens these out. Three 
distinct variations are observable. Rapid oscillations at the 
rate of one per second, others with a 80 minutes’ periodicity, 
and the six hours’ variation. Increase of plant, without a 
battery, renders more uneven the load fluctuation at the six- 
hour period, and reduces the first class of fluctuations, leaving 
the second unchanged. An accumulator would enable double 
the plant to be operated with the same „ 
In such case the author would place the motor load and light 
load on their own circuits, and he would compound the 
battery with a differential wound booster, and thus auto- 
matically regulate the load and voltage in the light circuit 
to a ree t cop os For such a all adapted” 1 a rogn 
lator, the storage battery is very well ada t is very 
useful, also, to run light Toads when the steam plant is shut 
down, as on Sunday. 


Simla Water-Power Scheme.—It is understood, says 
an Indian 5 that the proposed scheme to obtain 
e 


Miser powa from utlej to be transmitted electrically up 
the hill for use at the spring water pumping stations instead 


of steam, and also for electric lighting, is considered poe- 
uid but financially impracticable at present or in the near 
uture. es 


Electricity for Tunnel Haulage.— The passage through 
the St. Gothard tunnel is described to us by a reoently 
returned traveller as having been sometbiug appalling during 
the recent hot season. With smoking locomotives burning 
briquette coal the journey of 9] miles, which occupies about 
20 minutes, is almost unbearable. Our informant states that 
there is not far from the tunnel mouth a stream of fair size, 
which falls about 1,100 feet in a course of four miles by road, 
80 that the water could easily be piped to Goeschenen, a dis- 
tance of 2} miles by road from the Devil's Bridge, nearly 
1,000 feet above Goeschenen, and utilised on Pelton wheels 
to work the tunnel by electricity. | 
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The American Electro-Therapemtic Association. — 
The eight annual meeting of this iation has been held 
on Tuesday, Wednesday, and Thursday this week (13th, 14th, 
and 15th) at Buffalo, N.Y. me included an 
exhibition of electrical apparatus for diagnostic, therapeutic 
and radiographic work. Arrangements were made for a 
series of 10-minute discussions on electrotherapy, of special 
Interest to the general practitioner, including Effect of 
Electricity on Tissue Metabolism, Electro-diagnosis, Diseases 
of the Nervous System, Diseases of Women. Genito-urinary 
Diseases, Maglignant Growths, Orthopedio Uses, Diseases of 
the Eye, £o. The following papers were promised :— 


Dr. A Paris, France, '" Note on New Applications of the 
Sinusoi Ourrent in Blectro-Therapeutics”; Dr. Gautier, Paris, 
with Sinusoidal Current in Disease ; " 


8 “The Hydro-electric Bath 

2) “On the value of the Hot Air and Light Bath in Disease;” 
(3) “ Two years of in Spr aes DM (4) “ Electrotherapy 
in Gynecological Applications; Dr. ce La Torre, Rome, 


J. Inglis Parsons, London, England, “The Effect of High 
Tension Discharges upon isms;" Mr. Nikola Tesis, 
New York, “High Frequency tor for Electro-therapeutic 

* Dr. Wm. O. Krauss, Buffalo, Oase of Lightning 
without Serious Consequences; Dr. Lucien Howe, Buffalo, 


York; Dr. W Herman, Ann Arbor, Mich., “Electricity in 

;” Dr. A. D. Reckwell, New York, “Diagnostic 
and Thera Relation of E i to Diseases of the 
Oentral Nervous System”; Dr. Grover W. Wende, Baffalo, 
« in Acne V and Acne Rosacee; Dr. Caleb 
Brown, Sac ; Iowa, phoric Action of the Galvanic Cur- 
rent; Mr. R. G „ B.E., Brooklyn, (1) New Electric ht 


| 
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W. Scheppegrell, New Orleans, La., “ Electricity in Diagnosis of 
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Association is to be congratulated i ita splendid 
showing of papers. One cannot but wish this country 
paid the same amount of attention to electro-therapeutics as 
the members of the medical and electrical professions in 
America are doing. i 


Aqua Ammonia for Fire Extinction.—The National 
ist says that one of the best agents for extinguishing 
fires is aqua ammonia, without any addition whatever. Our 


contem has had personal experience with the almost 
Mar ellos power of this substance in this direction :—* In 
one instance where fire had originated, probably from spon- 
taneous combustion, in a pile containing several tons of 
cotton seed, and the interior of which was almost a solid 
body of live coal, a half-gallon of ammonia completely 
. smothered the fire. In another, which occurred at Savenay, 
| the vapours of a tank containing 50 gallons of 
geaoline caught fire in the linen room of a laundry. The 
room was instantly a mass of living flames, but a gallon and 
& hal of ammonia water thrown into it completely and 
most immediately extinguished the fire. The ammonia was 
pd p demijohn in an apothecary's shop next door to the 
„and was thrown into the room by the druggist as 
experiment. To use his own words in reporting the cir- 
Oumetance—in the Union Pharmaceutique—M. Janneau, 
the pharmacist, says: ‘The effect was instantaneous—tor- 
Tents of black amoke rolled upward in place of flames, and 
à moment every trace of was gone. So completely 
Was the fire extingnished, that workmen were enabled to 
enter the room almost immediately, where they found the 

iton tank of gasoline intact. 


miles from Seattle, and about the same 
"Tacoma, in an air line, and have an unbroken vertical fall 


Electrical Work in Austria-Hungary.— The Vienna 
ndent of the Economist gives some interesting notes 

on this subject :—‘ Whilst Vienna is sighing under the 
almost insupportable tyranny of having all. its streets and 
thoroughfares dug up for the laying of perfectly superflaous 
gas pipes—since those that are in the ground would serve quite 
well until such time as gas is replaced by the electric light 
the Bohemian cities are opening their gates wide to elec- 
tricity, the works of which are established on a large scale, 
so as to serve for lighting p s and motors for industrial 
concerns at the same time. The City of Komotan has just 
signed a contract with the Imperial Continental Gas 


Association in London for the introduction of electric 


for the streets, while imd manufacturing establish- 


of neighbouring cities are being provided with electric 
light and motive power. In the district of Bensen several 
manufacturing centres have been connected by an electric 
railway, and the motive power will be obtained by 
making use of two strong waterfalls, the property of 
two manufacturers. In Marienbad an electric railway 


from the station to the town will be built this winter, 


and another in Kóniggrütz. The electric tramway of 
Pilsen, one of the oldest towns of Bohemia, will be 
ned to the public on Deoember Ist. The coal mines 
of Briix, which are under Government management, are 
being provided with a complete system of ventilators, 
8 engines, and railways all worked by electricity. 
rom Prague quite a number of electric railways branch 
off to different industrial centres, and now all the tramways 
of the Bohemian capital are to be changed to electric 
railways. In the Tyrol some of the water-power which is 
favourably situated is algo to be utilised. At present a 
company has been formed in Munich which will make the 
first trials with a waterfall of several thousand horse-power 
near Matrei. Some electrical and chemical manufactories in 
neighbouring towns have already subsoribed for the motive 
power that is thus to be obtained.” | | 


Tacoma-Seattle Electric Light and Power Scheme.— 
The Engineer hears from Ohicago that contracts have just 
been let in that city which will result in supplying the cities 
of Tacoma and Seattle with electric light and power on a 
soale equal, if not superior, to that furnished at Niagara. 


"The project is perhaps the most wonderful development of 


hydraulic power yet undertaken in the United States. 
Snoqualamie Falls, which are to supply the power, ps 22 
ce from 


of 270 feet. The waterfall is the only one of commercial 
utility west of Spokane. The flow of the river is equal to 
80,000 H.P. at low water, and the plan of installation is 
such that, at a small additional expense for dams and reser- 
voirs, the entire drainage from the snowfields of the Snoqua- 
lamie watershed of 1,000 square miles will be available, 
making over 100,000 H.P., whenever the business of the 
adjacent cities may demand it. 


Costs of Running a Motor Car.— The Elliott Company 

of Oakland, Cal., claim that their 2-H.P. gasoline car costs 14d 

hour, and its purchase price is £150. It climbs a grade 

of 1 in 5 with two passengers, and can make 15 miles per 
hour on a good road. Its weight is about 700 Iba. 


— — 
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Electrolysis of the Alkali Salts of Organie Acids.— 
In a recent issue of the Chemiker Centrablatt, II., 518, there 
is a paper which has been taken from the Bull. Acad. Roy. 
Danemark, 397, the author of which was Julius Petersen, in 
which he carefully considers what happens when organic 
alkali salts are electrolysed. From the resulta obtained from 
previons investigator, F by his own work on 
the eleotrolysis of acid solutions of the potassium salts of 
acetic acid and its homologues, the author represents the 
decomposition as taking place in accordance with the fol- 
lowing equations :— - 


4 (2) 2 Cn Bm +1 * 00, + H,0 7 2 Cy Bu. 1:00, 
+0. | 


(3) 2 C, Hon + l* CO, = Con H,n + 3+ 2 CO; 


(4) 2 C, Hon + 1 CO, = C, B, + 1: CO, C, Hen + 1 
+ COs. 

© 2 On Hamn ＋ 1. COz 3-022 C. Hen T H: 042 
ae i 

When a dilute acid solution of sodium formate is electro- 
lysed, as the current intensity increases the amount of car- 
bonic anhydride formed by oxidation of the acid decreases, 
but in a concentrated solution variation of current intensity 
has little effect on this action. As the concentration of the 
solution is diminished, more oxygen and less carbonic 
anhydride are liberated. The end products of the electro- 
lyais of these acids are those of (8), (4), and (5). Acetio 
acid is decomposed mainly in accordance with (8) and (1); 
in this cage, the formation of methylio acetate was confirmed, 
Propionic, normal butyric, and isobutyric acids are decom- 
posed for the most part according to (5), and (4) becomes 
more important as (8) diminishes. -In the case of propionic 
acid, ethylio propionic was found amongst the products of 
electrolysis. The quantity of butane liberated varied 
directly, and to the quantity of oxygen inversely, with the 
current intensity and the concentration of the solution. A 
solution containing 14 per cent. of the salt gave the maxi- 
mum yield of ethylene. 1 n acid yields propylic and 
i oh dag but More hexane and propylene and less 
hydrogen are liberated when the current intensity or the 
conoentration of the solution is increased. Isobutyrio acid 
yields di-isopropyl and isopropylio ep Variations of 
current intensity or concentration of the solution have the 
same effect as in the preceding case, but the amount of 
di-ispropyl formed is less than the amount of hexane 
obtained from the normal acid under like conditions. 
When oxalic acid is electrolysed, the current intensity 
has no effect on the nature of the products, but as 
the solation is diluted the amount of oreen liberated 
increases. Malonio acid yields a quantity of 
ethylene; the amount of carbonic oxide increases 
slightly with current intensity, but much more with the 
concentration of the solution. An acid solution of potas- 
gium succinate gives neither carbonic oxide nor acetylene. 
The amount of ethylene liberated, however, increases with 
the current intensity and the concentration of the solution 
much more than in the case of any other acid; a 0'5 per 
cent. solution of the salt with 1°5 amperes at 0° gave 0:25 
per cent. of ethylene in the gas obtained; and a 40 per cent. 
solution, 23:7 per cent. of this gas, Isosucoinio acid yields, 
not only oxygen, hydrogen, carbonic anbydride, and carbonic 
oxide, but also traces of re and acetaldebyde. Leas 
oxygen is liberated than in the cage of succinic acid, some 
of the oxygen being used for the formation of acetaldehyde. 
The amount of ethylene and of acetaldehyde both vary 
directly with the current intensity and the concentration of 
the solution. Phenylacetic acid yields amall quantities of 
benzaldehyde and benzoylphenylic acetate in addition to 
oxygen, hydrogen, and carbonic anhydride. 


Heavy Cable Tests.—Some recent cable tests, made in 
Germany, of wire cable 3°6 inchea diameter, com of six 
strands round a tarred hemp centre, showed that the breaking 
strain of the combination was 75 per cent. of the required test 
strength of the wires alone. The cable contained 1,080 wires of 
a total cross section of 2-8 square inches. The total tension 
was 550,000 lbs. The breaking stress was thus about 
196,000 Ibs. per square inch of croas section of wire. 


nuisance is due, first, to impro 


When is an Are Lamp Carbon not an Are lamp 
Carbon ?—This is not a frivolous conundrum, says the 
Financial News, but a serious question which bas recently 
arisen with regard to the duty payable on such imports into 
the United States. Under the Tariff Act of Jaly 24th, 
1897, a daty at the rate of 3s. 9d. per 100 was chargeable 
on imported carbons. Prior to the above date carbons were 
oommonly eee in lengths of from 44 inches to 14 inches, 

nd occasionally as long as 16 Inches, and even 20 inches. 
After the Act came into force, the carbons suddenly grew in 
length to 34 inches, 29 inches, and 86 inches each, evidently 
with the idea of circumventing the provisions of the Act. 
By cutting these sticks into ordinary lengths; importers 
would get practically 200 to 800 carbons, while only paying 
the tariff on 100. On this being discovered the Treasury 
Department issued instructions for charging every 12 inches, 
or part of 12 inches as a complete carbon; but the importers 
contested the legality of this, and Judge Somerville sup- 
ported their view that the question of length could not be 
considered under the Act. But the Cu:toms authorities 


were not to be beaten, and they have decided that rods of 


carbon a yard long are not arc lamp carbons, but come under 
another ph in the Act, which imposes a 35 per cent. 
ad valorem duty on “articles com of carbon.” Our 
contemporary’s correspondent says that a revision of the Act 
is also talked of, so that the carbon manufacturers are 
probably now regretting their ingenious attempt to evade 
the exactions of the tariff. 


New Developments in Central Station Plants.—The 
addition of a '* 400 kw. detonator” at the Tanbridge Wells 
electricity works, only pointe to the fact that the electric 
lighting in the borough has a great future before it.” 80 
says a lo al soribe in the Tunbridge Wells Advertiser !. An 
exceptional future, forsooth! Already there are three 
75-kilowatt detonators and one 25.” The writer saya that 
he recently visited the works, and had the “ wonderfully 
intricate machinery explained to him by one of Mr. Boot’s 
assistants. He apparteni y has not profited by the assistance 
given to him, for he proceeds to say : The detonators already 
in working order are more than sufficient to keep up the cur- 
rent." - “The new detonator is to be worked by a high and low 
pressure cylinder.“ It must not be thought that the lighting 
of Mount Ephraim has necessitated the building of the massive 
engine." e will spare our readers, and quote nothing 
more from this article. We wil only ask, " When is an 
alternator not an alternator ?" and our local scribe provides 
the answer, “ When it’s a detonator.” When is a detonator 
not a detonator ?” When it's a massive engine," we are told. 


The Smoke Naisance at Pittsburg.—In a recent 
issue the American Manufacturer remarks that the muni- 
cipal authorities of Pitteburg have begun another.crusade 
against the smoke nuisance, and tests of the steam plants at 
various establishments are now being made. The best feature 
of this movement is that oommon-sense methods are to be 
used, and the investigation is not to be made for the purpose 
of introduciog any particular device. The official having the 
matter in charge is quoted, says our contemporary, as saying 
that the question of smoke abatement will be dealt within a 


pu way, and he notifies all steam users within the city 
imi 


ts that, instead of putting them to any additional expense 

and trouble, in every case the plans he proposes to put in 

operation will mean the saving of at least 15 percent. He 

states that investigation so far bas shown that the smoke 

perly constructed furnaces ; 

second, to a lack of ample boiler room ; and third, inadequate 
means to keep the flaes and boilers free from scale and soot. 
The main trouble, he declares, is lack of ample boiler capacity, 
as this causes the boilers to be driven to their utmost, and 
great quantities of smoke are the inevitable result, Therefore 
the generating capacity of the boilers should be sufficiently 
in excess to easily meet the requirements for power. The 
foregoing plain facts are too often lost sight of in dealing 
with the smoke question. In attempting to abate the 
nuisance too little attention is paid to the condition under 
which a steam power plant is being operated. Instead of 
working by the best methods, and providing a plant able to 
meet requirements, an inadequate cquipment is pushed be 

its proper limits, and the owners then hunt for some device 
that will accomplish impossibilities, 


1 


* 
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The Economical Carboning ef Are Lamps.—There is 
an article in the New York Electrical Engineer on this sub- 
ject by Mr. W. J. Clarke. He says :— For some unaocount- 
able reason it seems that but few lighting 5 are rin 
8 1 a 
expenses Dy S N AR study to the carbon- 
ing of the aro lamps. The large majority of the stations 
have for years been using double carbon lamps, in order that 
it may be póssible for them to operate the lamps all night, or 
for two nights where the lights are extinguished at midnight. 
3 it is 5 3 to give just as good, if not better, 

ing the lamps that a double lamp will 
ron uel sekla nights of 14 hours each, and in this way it 
will be readily seen that the number of trimmers will be 
reduced one-half, on account of the fact that while one man 
can carbon, eay, 50 lamps per day, Hasc each lamp will only 
burn one night, it is quite possible for the same trimmer to 
carbon just double the number of lamps if they are 20 car- 
boned as to burn two whole nights. This reduction in 
trimmers is accomplished by each man taking a circuit of 
100 lamps instead of 50, and carboning one-half of them 
each day. It may at first seem strange that the number of 
hours that an aro lamp will burn may be nearly donbled by 
a slight change in the carboning as well as in the current; 
writer has proved again and again by ical expe- 
rience that this can ba quite readily acco pepe aris by using 
ain carbons in the upper holders -inch copper- 
det in the lower holders, and ther? reducing the 

n the line from 94 to 9 amperes. It will, of course, 
as this is done, to alter slightly the 
e ampi bnt the larger carbon in the upper 
of giving the appearance of a much 
steadier and one light t than formerly, so that the city 
authorities usually consider that the service has been greatly 
improved just as ca as the change has been made.” 


Fly-wheel Accident.—A fly-wheel at the Penistone 


works of . Meru. Charles Cammell & Co. burst recently into 
a score of It was the fly- Wheel of a rolli mill, was 
80 feet in diameter, and weighed 40 tons. It illed two 


igi we think that where an engine has no governor, there 
ought to be great care exercised in always having a man to 
stand by to shut off steam when work is thrown off. Cast- 


wheel. 


New Chronograph.—The Engineer says that a chrono 
graph has, 5 to the Deutsche Uhrmacher Zeitung, 
been invented, which is said to excel by far all former 
achievements in this field, and to admit of measuring one- 
millionth part of a second and even rmaller spaces of time. 

is based on the following principle :—At 

of a tuning fork of a very high number of vibra- 
5 a hole is. ees , through which a pencil of rays falls 
a revolving [onu whose ciroumferential 

SY KP aun pE D In consequence of the 
quick vibration of the tuning fork and the rotation of the 
cylinder, the said luminous tuft describes upon the cylinder 
—which is doubtless covered with paper sensitive to light— 

@ curve whose dimensions correspond to certain particles of 


Obituary.—We regret to announce the death at Kur- 
rachee of Lieut.Col H. L. Wells, O.I.E. and R. E., 
Director of Telegrapha, Persian Gulf, from enteric fever. 
He was 48 years of age. 


British Assgciation.—Next year’s meeting of the B.A. 
will be held as Dover, the 8 for the year being Prof. 
Four. The1900 meeting will take placeat Bradford, 


"n 


428 


Presentation.—On the occasion of the retirement of 
Mr. Stewart from m of electrical engineer-in- 
chief of the lectricjty Supply Works, Derby, 
with which he been connected from their inoeption, 
the staff showed their esteem and appreciation by present- 
ing him with a walnut cabinet of dessert knives and forks. 
The presentation was made on Friday afternoon, September 
a The cabinet bears a silver plate with suitable a 

on. 


The Institution of Junior E ee Saturday, 
September 24th, a visit will be paid to Sir David Salomon ‘ 
workshops, laboratories, &o., at ae Tunbridge Wells. 
Train leaves Cannon Street at 1°85 Tickets from the 
Seoretary, 47, Fentiman Road, Lo x S. W. 


NEW COMPANIES REGISTERED. 


Bunce Bros. & Co., Limited (58, 179), —This com- 


Halifax, and to adop enn aa E. Bunce. The sub- 
scribers (with one share each) are :—Johh E. Bunce, Elmfleld House, 
Halifax, electrical fittings manufacturer; Walter Midgley, 8, Harrison 
Road, Halifax, solicitor; 

butcher ; B. Wallace Turn 


tailor. 
John E. Bunoe, Joseph Bunoe, and Lawson Saville. Qualification, 
50; remuneration as fized by the company. 


George F. Milnes & Co., Limited (58,795).—This 
company was registered on September 10th, with a capital of £150,000 
in £10 shares, to acquire and take over as a going concern the busi- 
ness now ed on at Birkenhead and elsewhere under the style or 
firm of “ F. Milnes & Co.,“ to enter into an agreement with 
William H. Edwardes, and to carry on the business of — 
vi A e = deci cg rir diei paratus, ea 5 
tramways, wires, m ap ble ap ue, 
omnibuses, freight cars, &c. The subscribers (with one share each 
are: - George F. Milnes, Bella Vista, West saree rw 
W. Ratherford, 43, Oastle Street, Liverpool, solicitor ; | 
Edwardes, 4, Olive Mount, Wavertree, oil refiner; Albert Hughes, 
69, Park Road East, Birkenhead, car Geerse Ale 

: BT A. Wers 


firs F. 
wardes, Alexander Bruce, and William Busch. 
Qualification, £1,000; remuneration as the company may decide. 

Arcas Standard Silver Platiag and Manufacturing 


Syndicate, Limited (68,801). 1).—This com was registered on 
ber 10th, with a capital of £10,000 in £1 . acaule 
British paent No. 13,460 B 1891 and No. 1,391 of 1892, granted to 


93, Drayton Gardens, 
esi W. T. Bell, 53, Bouth Park Road, Wimbledon 


., electrical 
amher of directors is nok to be leds than three nor more than seven ; 
the subscribers are to appoint the first ; qualification, ; remunere- 
tion as fized by the company. 


ee 
OFFICIAL RETURNS OF. ELECTRICAL 
COMPANIES. 


British Electric Meter Company, Linies (56,408).— 

This company’s statutory return was filed on July 12th, when 225 

shares were taken up out of a ca ital of 25,000 in £10 bares, The 

n amount has been called, and £1,511 9s. received, leaving £738 11s. 
arrears, 


Berrenberg Electric Lamp Syndicate, 
(56,054).—T his company's statutory return was filed on July 1st. The 
eg is £10,000 in £1 shares (100 5 6,100 eee and 

5 shares have ph taken up, and 
bs. per share bas been called on tbe ot riesig resulting in the 
receipt 196 of 41,526, 


Limited 
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Brush Electrical Engineering Company, Limited. 


Tun ninth annual general meeting of the Brush Electrical Engineer- 
Ing Company was held at the Cannon Street Hotel on Monday, Mr. 
J. B. Braithwaite (chairman) presiding.  - 

In moving the adoption of the report, the CHargMAN said the gross 
trading profit for the year was £9,768 more than last year, whilst the 
net trading profit showed an increase of £7,976; but in view of the 
fact that during the past year they had spent £1,847 more on the 
maintenance of their plant and buildings ¢ in the previous year, 
the position was that, as far as their trading was concerned, they had 
retained the whole of their gross increase as net, which was, he 
thought, a satisfactory feature. He thought it showed that the 
expenditure which they had incurred on additional buildings and 
works at Loughborough bad been fully justified, as they had been 
enabled to earn £10,000 addditional gross profit without any increase 
in administrative expenses. Coming to the details of the accounts, 
they would notice on the debtor side that, as for many years past, the 
directors had again waived half of the fees to which they were entitled 
under the articles. Now, however, that the ordinary shareholders 
were beginning to receive dividends, they thought that they, too, 
should share in the increased prosperity of the company, and there- 
fore for the current year they proposed only to waive rh dn eter of 
their fees. The total general charges came to £11,276, as lagainst 
£11,970, showing a reduction of close upon £700. The item of £283, 
reduction of capital expenses, would not, of course, recur again, and 
the entire removal of the head office had now been completed at the 
alight additional cost of £76. The amount spent on the maintenance 
of buildings and plant was £4,296. As he told them at the last 
meeting, on no account would the directors allow their plant or build- 
inge to run down, but they were determined always to keep them up to 
the highest state of efficiency at the expense of revenue. The main- 
tenance of patents also showed an increase. The interest on the first 
debenture stock, £5,625, was a standing item, but the interest on 
the second debenture stock showed a reduction of nearly £1,000, 
owing to their having redeemed £26,770 of the stock. The balance 
of profit carried to the balance-sheet was £26,938, being, as he had 
said, an increase of £7,976 more than last year. If they turned to 
the balance-sheet they would see on the credit side that they had 
again incurred considerable expenditure in additions to their works. 
T bad spent altogether during the year £17,569 in additions, or 
if they included the money received from the sale of their old 
Borough Road factory, the amount would stand at. £21,500. The 
patents and goodwill stood at the same figure as last year. The 
stock showed a slight reduction of £1,580, which proved that 
the company was not engaged in making stuff which did not 
find a ready market. Their debtors showed a considerable reduc- 
tion, owing to the fact that their friends, to whom they had advanced 

245,000 on their engineer's certificate, had found it convenient to pay 
them. The soundness of the company was evidenced by the fact 
that, in spite of their having paid away in hard cash nearly £50,000, 
their cash position. was nearly £25,000 better than it was last year. 
5 to the debtor side of the balance-sheet, they would find that 
the capital bad been reduced to the extent of £26,770 by the reduc- 
tion of the second debentures. The creditors showed a slight increase 


money on building new oar topa, and before that was ready the 


had to do-was to further provision for the large increase of 
orders the d in connection with electric traction. The 
tramcars they saw in the streets wanted electric motors to drive 


them, and these were required in very large numbers, and 
they were obliged to put up a special shop for no other purpose 
but to manufacture way motors. They had a shop now 
approaching completion, which he trusted. would turn out 
1,000 motors per annum, and they believed the shop would 
thoroughly justify ite construction. The.amount they were 
already committed to for ‘additional expenditure for works was 
£25,000, not including the doubling of the car shop he had referred 
to. He was not anxious to extend their works, but at the same time, 
if they could obtain orders at remunerative prices for the buildings 
put down, it was tothe interest of the shareholders that they should 
spend the money they had available. They had plenty of resources 
in hand, and he did not think they need fear that it would require any 
enlargement of capital. They bad secured a plot of land adjoining 
the present works at Loughborough, which would give them 15 
acres altogether in a capital situation, with the sidings of 
the Midland Railway running right into the works. With 
regard to the great lock-out he need not say much. They 
were approached by the Masters’ Federation and asked to 
lock out their men although they had no quarrel with them; they 
did not see their way to comply with the mandate of the Employers’ 


Federation, and their men therefore remained at work. Their rela- 
tions with their men remained of the most cordial character, and he 
hoped they would long continue so. The men had done extremely 
‘well in the past year, and he hoped they would give even better 
results in the future. As regarded the orders executed in the year, 
they were drawn from a variety of sources. Last year he pointed 
out that one of the reasons why he thought the company was on a 
satisfactory basis was, that they did not obtain orders for any 
ticular class of manufacture. Sometimes they had a run of 
for one thing and sometimes for another. The run last year was 
especially on rolling stock. In addition to the many tramway 
orders executed, they had orders for a considerable amount cf 
Tolling stock for the Central London Railway still in hand, and they 
bad completed in the past year their first electric tramway. Electric 
fraction had made comparatively slow progress in England, and 
people were naturally cautious. ore ec although they re- 
ceived orders for the cars, it was speci that they should supply 
American made motors. That year they had gone a step forward 
and had equipped a tramway from top to bottom, and it had, 
been a great success. They believed that the Einglish workman could 
make an electric motor-as well as an American. Last year 33 per 
cent. of their orders were for rolling stock, 18 per cent. for dynamos, 
17 per cent. for transformers, 13 per cent. for engines, and 8 per cent. 
for locomotives, while the balance of 11 per cent. was made up by 
miscellaneous items. In conclusion, the chairman referred to the profit- 
sharing scheme, and said although they had paid a sum equal to 1 per cent. 
to their workpeople, he believed they were doing the right thing. At 
present, about 200 workmen participated, but at a board meeting 
to follow that meeting they hoped to make a large addition to the 
number, and he hoped the time would come when all the employés 
would have a personal interest in making the company a great finan- 
cial success. . 

Mr. B. H. Van Tromp seconded the motion, and it was agreed to. 


Babcock & Wilcox Company. 


THE report for thé year ended June 30(h last states that the profit 
during the year, after deducting the amount written off purchase of 
business account, amounts to £75,757, which, with £5,656 brought 
forward from last account, gives a balance of £81,412. From this 
sum is deducted the interim dividends for the half-year to December 
31st last at the rate of 6 per cent. per annum on the preference 
shares, and 10s. per share on 14,000 ordinary shares, amounting to 
£10,000, leaving £71,412, from which the directors recommend that 
dividends be paid for the half-year to June last at the rate of 6 per 
cent. per annum on the preference shares (from which income-tax to 
be deducted), absorbing £3,000, and of 25s. per sbare on the ordinary 
shares (free of income-tax), requiring £27,620, to place to a 

fund £35,000, leaving a balance to be carried forward of £5,912. 


Metropolitan Electric Supply Company.—The Board 
has declared an interim dividend of 5s. per share on the original 
shares for the half-year ended June 30th hat, payable on 23rd inst. 
The transfer registers will be closed from to-day to 22nd inst., both 
days inclusive. 


Stock Exchange Notice.—The Stock Exchange Com- 
mittee has ordered the under-mentioned securities to be quoted in the 
Official List :—Oxford Electric Company, Limited—-10,000 shares of 
£5 each, fully paid, Nos. 1 to 96 and 407 to 10,310, 


The Hove Electric Lighting Company, Limited.— 
"The directors have declared an interim dividend at the rate of 5 per 


cent. per annum upon the share capital, payable on October 15th. 


858 
a T 
i 


_ TRAFFIO RECEIPTS. 


The Bristol Tramways and n ee apf Limited.—The uat e for the 
week ending September 9th, were £3,443 1s, 2d. ; period, 
. 1897, £2,495 15s. 9d.; increase, £947 5s. 6d. 


The Cape Electric Tramways Com ipii receipts for February were: 
. Cape Town, £8,250; Port Elizabeth, £2,225. 


The City and South London Railway Company.—The receipts for the week end - 

September 1ith, 1898, were £876; week ending September 13th, 1897, 

. £879; decrease, £3; total receipts for half-year, 1806, £10,187 ; correspending 
period, 1897, 29,906; increase, £58k. 


The Dover Corporation Electric TU WAT mhe receipts for the week 

en September 10th, 1808, were £244 10s. 8d. ; total receipts. to Septem ter 

10th, » £5,664 158. 4d. 

The Dublin Southern District (Electric) Tramways Company.—The receipts for 

the week ending September 9th, 1898, were £1,204 13s. 4d.; correspondirn w 
week last year, £579 68. Od.; increase, £625 Ge 4d.; 
165,048; corresponding week last year, 88,055; 
19s. 2d.; ate to date last year, £8,342 5s. lld.; increase to Gate, 
£3,165 68. .; mileage- open, 8 miles, as against 8 miles for the cor- 
responding period of last year, and includes Traffic Pillar and Haa- 
dington Road. : 


‘The Liverpool Overhead Railway Company.—The receipte for the week ending 
September llth, 1898, amounted to £1,528; corresponding week last year, 
41,451; increase, £77. ' ' 


The Mexico Electric Tramways.—Receipts for August, £15,000. 

The Western and Brazilian Telegraph Company, Limited.—The receipta fo 
the week’ ending September 9th. 1898, after deducting 17 cent. of the 
gross Sas a payable to the London Platino- Telegraph Comm. 
pany, Limited, were £2,577. 


| 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPII AND TELEPHONE COMPANIES. 


| Stock | Closing costas Bonnes done 
Presen or Dividends for 
NAME. otation, oM M, week en 
Issue. PN the last three years. |, Quotatio 7th. P je 14th. Bept. lack. 
1895. | 1:95. | 1897. Highest.| Lowest. 
137, African Direct Telegraph, 4 95 Debs. 100 | 4% .. |100 —104 100 —104 Ma Me 
25,000 | Amazon Telegraph, shares es I0. a 6— 7 | 6— 7 i 
125,000 Do. do. 5 % Debs. Red. ... e] 100 | 85 — 95 92 — 95 Pus 
923 Anglo-American Telegraph ...  .. ^. stock £2 9&£2 13s| 3 — 67 64 — 67 641| .. 
3,088, 020 = do. 6 % Pref. Stock £4 uo 680 6 1154-1164 116 —117 1164 | 116 
3,038,020} do.  . Deferred... Stock 16 — 164 | 16 — 164 | 165, 16} 
130,000 Brasilian Submarine Telegra 10 7 |7 % 7 % 153— 16} | 153— 164 163 153 
75,0001 Do. do. oy Debs. And series, 1 1906 100 | 5 111 —115 112 —116 TT on 
44,000 | Chili Telephone, Nos. 1 to 409900 » 5 4 4 ri 28 | 
000, Commercial Cable TT $100 | 7 8 8 180 —190 180 —190 Tr one 
918,297] Doo. do. Sterling 500 year 4 % Deb. Stock Red. Stock ... | . 105 —107 105 —107 | 106} | 1053 
224,850 | Consolidated aia Construction and Mansleoticing 5 14 2 a — 258 T 
16,000 | Cuba „ d 8 8 7 8 91 841— 91 91 
Do. 0 % Pref. 10 10 & 10 % 10 16-—10 | 1s — i6 153 155 
12,931 | Direct Spanish Tele epd m 5 4 4 4 4— 5 4— 5 T iis 
6,000 Do. do. 10% Cum. Pref. € 5 10 10 10 10 — ll 10 — 11 - 
Do. do. 44 95 Debs., Nos. 1 to 6,000 ... | 50 | 44% | 44% | 44% 102 —105% |103 —106% " 
60,7101, Direct United States Cable 1530 | SE 24 ea | 1141— 12 114— 12 114 
120,000 | Direct West India Cable, 44 95 Reg. Deb. 100 “wes en .. |100 —108 100—103 - id 
400,000 | Eastern Telegraph, Nos. * to 400,000 RS 10 | 64% | 64% | 7 95, | V/— 18} 172— 18} | 184 172 
1,295,000 Do. 34% Pref. Stock 200 | aes bas . 103 —106 04 —107 1053 | 105% 
89, Do. : Debs., repayable August, 1899... | 100 | 5 6 5 100 —103 100 —103 i 3s 
1,302,6151 Do. Mort. Deb. Stock Red. ... Stock 4 4 $ 4 124 —128 125 —129 1264 | 125 
250, 8 Nic Australasia, 22 China Telegraph ... | 10 7 7 7 174— 18 174— 18 17160 178 
0 us. Gov. Sub.) Deb., 1900, red. ann. 
25,2001 4 doe reg) Den 9,576. 4.326 H 100 6 35 |5 7 5 5 0 —103 | 99 —108 
100, Do. do. Bearer, 1, 050—3, 975, 4,327 —6, 400 100 5 7 5 & 5 $ 100 —103 100 —103 
320,0001 - Do. Pt Da 13 iis Stock 4 4 4 123 —127 124 —128 
astern an uth ican Telegray hh, 5 % Mort. Deb., EA 
35,100: 1900 red. ann. drgs d r4 Kd 1 to 2,943 } 100 | 5 % | 5 * ns [Oe 8 
46,5001 Do. do. do. to bearer, 2,344 to 5,500 | 100 5 5 .. 100 —103 100 —103 Tr - 
300, Do. 4 95 Mort. Debs., Nos. 1 to 3, 000, red. 1909 | 100 4 4 . . |102 —105 102 —105 "T ní 
: 200,0001 Do. 4% Reg. Mt. Debs. nnn Sub. * 18,000 25 4 4 .. 104 —107% 104 —107% | ... 702 
ö 180,227 Globe Telegraph and Trust ..| 10|44 4) H 12 — 124. | 12 — 123 128 | 124 
- . 180,042 Do. do. 6% Pref. 10 6 6 6 166— 173. | 168— vl | MN a 
d 150,000 | Great Northern Telegraph, of Copenhagen... 10 10 10 10 29 — 30 29 — 30 T 
z 160, Do. do. do. do. 5 Debs. 100 | 5 5 5 101 —104 xd. 101 —104 der 
= 97,000 Halifax & Bermuda Cable, 44% lst. Mt. Dbs., w'n.1-1,200,rd.| 100 — is .. |100 —104 100 —104 104 
: 17,000 | Indo-European Telegraph .. A 25 10 10 10 5l —54 51 — 54 as 
z 100, London Platino-Brazilian Telegraph, 6 96 Debs. 100 6 6 6 110 —113 xd. 110 —113 ` 
r 28,000 | Montevideo Telephone, 6 95 Pref., Nos. 1 to 28,000 He» 5 4 4 4 21— TA 
484,597 | National Telephone, 1 to 484,597 zh sels 4] 08 53 6 53— 58 51— 5g 64, 53 
i 15,000 Do. 6 % Cum. Ist Pref. 10|6 6 6 1à —16 |18—185 " 
15,000 Do. : Cum. 2nd Pref. ... 10 | 6 6 6 14 — 16 18 — 15 
250,000 Do. Non-cum. 3rd Pref., 1 to 250, 000 5 5 5 5 53— 58 58— 58 53 578 
.  1,339,4711 Do. % Deb. Stock Red. $ Stock 34% | 34% | 34% 100 —105. | 100—105 105 | 1024 
+ 171 Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 115 5 5 — 8 — si an 
2 100,000!) Pacific and European Tel., 4 % Guar. Debs., 1 tol „6000. | 100 | 4 4 4 105 —108 105 —108 ves 
5 11,839 | Reuter’s ... T 8 5 5 5 8— 9 8— 9 TT à 
3,381 | Submarine Cables Trust — ss (ORE vi * .. 136 —141 136 —141 TP 
58,000 | United River Plate Telephone . 5 4 5%16% y 
x 146,7331 Do. do. 5% Debs. Stock| 5 T .. 103 —106 103 —106 is 
p 15,609 | West African Telegraph, 7,501 to 23,109 10 | 4 nil | nil 44 a e 
* . 218,4000 o. do. 5 . Debs. 100 5 5 % |5% 99 —102 xd. 99 —102 1003 
80,008 | West 8 of America, Nos. 1—30, 000 and 53, 001—858, 008 EL "P F + ? i— - 
150,000 Do. do. 4% Debs., 1—1 ,500 gua. by Braz. Sub. Tel. | 100 e — |104 —107 104 —107 m 
i 64,269 | Western and Brazilian Telegraph - EN iis Cam XE. 2 34 121— 127 | 12 — 123 i 
83,129 Do. do. do. 5 % Pref. Ord.. - 73 5 5 5 8 — 8 — 83 er 
33,129 Do. do. do. Def. Ord. 74, 1 nt 4 4— 4— 4 +), 
389,521 Do. do. do. 4 * Deb. Stock Red. Stock aie .. |107 —110 107 —110 en E 
88,321 | West India and Panama Telegraph .. wit AUI y 1 1 1— 14 1— 13 l4 
34,563 Do. do. do. 6 % Cum. lst Pref. 10|6 6 m 91— 93 91— 9 93 | 9j 
4,669 Do. do. do. 6 % Cum. 2nd Pref. . 10 | 6 6 6 6— 8 6— 8 
Do. do. do. 5% Debs., Nos. 1 to 1 800 100 5 5 5 105 —108 105 —108 888 * 
1,183, Western Union of U.S. Telegraph, T 1st Mort. Bonds 81000 7 7 7 105 —110 105 —110 T^ eee 
160,1 Do. do. do. Ster. Bonds 100 | 6 6 6 98 —103 xd. 98 —103 - 
ELECTRICITY SUPPLY COMPANIES. 
| } 
0 Charing Cross and Strand Electricity Supply 5 5 6 „ 7 „ 12 — 18 12 — 13 € ees 
20 Do. do. do. do. % Cum. Pref. b p os cas Vas 6 — 6) 6 — 64 - d 
26,000 *Chelsea Electricity Supply, Ord., Nos. 1 to 10,277... 5 5 5 6 81— 9j 9 — 10 9| a 
60,000 Do. do. do. 44 % Deb. Stock Red.... Stock 4495 | 4495 | 44% 113 —115 113 —115 Wood uw 
* 50,000 City of London Electric Lighting, Ord. 40,001—90,000 ... 10 5 7 10 244— 254 | 244— 253 25 
^ 10.00 Do. Prov. Certs. Nos. 90,001 to 100,000 5 10.24 — 25 24 255... 
i 40,000 Do. 6 Cum. Pref., 1 to 40,000 ... 10 | 6 $ 6 $ 6 $ 164— 174 | 164— | 16 
r 40,000 Do. Deb. Stock, "Scrip. (iss. at £115) ‘all paid ».]5 5 5 125 —130 125 — 130 127 n 
hi 30,000 | County of Lond. 4 Brush Prov. Elec. Ltg., Ord. 1-30, 000 10 | nil | ni | mi |13 — 14 13 — 14 me e 
10.000 Do. do. do. Nos. 30,001 to 40,000 £6 paid. 10.) us id 2i eas - 
5 m| Do. do. do. 6% Pref., 40,001—60,000| 10|6 9/6 95,|6 J 14 — 15. |14— 15 14 
f 17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 . 5l eee "— 5 — 53 5 — 53 BE | su 
: 10,000 | House-to-House Electric Light Supply, Ord., 101 to 10, 100 B3. cus LL. 9 — 10 9 — 10 92 | ss 
— 10.000 Do. do. 7 9; Cum. Pref.. 5 7 7 & 7 1 10 10 iv 
E 62,400 „Metropolitan Electric Supply, 101 to 62,500 10 | 4 5 6 171 | 174— 184 18 17% 
220, 0001 Do. % First Mortgage Debenture Stock wee | 44 44 44% 116 —120 116 —120 vis d 
- 8,452 | Notting Hill Electrio Lighting . 10 2. |4% |6% 15 — 16 | 154— 164 | 16 | ... 
: 31,980 St. Jamos'g and Pall Mall Electric Light, Oord. 5 | 74% 103 143 17 — 18 17 — 18 1711 178 
20,000 Do. do. 7 Pref., 20,081 to 40,080| 5 7 N 7 " 9 — 10 9 — 10 9A| ... 
rud Do. do. Deb. Stock Red. Stock .. | .. |4 105 —108 105 —108 | ... | .. 
» yd | South London Electricity PER Ord., £2 paid ... TA Seo iss 21— 31 2i— 33 T: x 
p _ Westminster Electric Supply, Ord., 101 to 80,000 5 7 9 Y 12 % 16 — 17 16 — 17 | 163 | 163 
! N | 
* Sub Share t tations on Liverpool Stock Exchange. 
! Unless otherwise states cif ages to fully | Dividends Rr . 


marked ( are for 2 yeas consisting of the latter 


peg 
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SHARE LIST OF ELECTRICAL COMPANIES-Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Stock | : | Business done 
Present or Dividends for Closing Closing 
Rani NAME. inae Medus Mose Fonti; | race ae uw 
1 | Es Tue . Mth. sent 14th, 188 
1895. | 1896. 1897. Highest. 
30,000 | British Electric 3 de odios al os TRE H RE F ne .4. | 164— 17 164— 17 17 157 
Do. do. 6 um. Pref. 30,001 —40, 000 | 
. 10,000 nene £d 10s. rens a1 2d.) PW oae o 1i 1e |: n Qn d 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000  ... 3 2% nil nil li— 21 lg— 2 2$; | lp 
90,000 Do. do. Non-cum. 6 95 Pref., 1 to 90,000 2| 8 nil 4 21— 23 21— 21 IM 
125, 000 Do. do. 43 95 Perp. Deb. Stock S. Stock «d . . 107 —111 xd|107 —111 xd 
50,000 Do. do. 44 % 2nd Deb. Stock Red. ... Stock ... | ... | ... 102 —105 102—105 103 
19,894 | Central London Railway, Ord. Shares ik TE IE A ids 97— 10} | 10 — 10j | 104 | 10% 
129,179 Do. do. do. £6 paid 10 "i 52— 6} 6— 6 | .. 
59,254 Do. do. Pref. half-shares £1 paid - | lj— 12 P. UP 
67,680 Do. do. Def. do. £5 paid aay | 44— 5 
630,0001 City and South London Railway Stock) 170 145%) 14%) 70 — 72 70 — 72 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £3 pd. en 23— 3} 23— 3} | 
32,098 | Crompton & Co., Na to 32,008 ... 3 E 
Do. 5% 1st Mort. Reg. Debs. "i to 743 of 
82,850 | £100, and 901 to 1,070 of £50 Red. J| = = | |o (9 — 94 80 — 94 | 
99,261 | Edison & Swan Utd. El. Lgt., "A shares, £3 pd.1t099,261 5 5 $ 54 6% 2j— 23 21— 2i 
17,139 Do. do. do. 4 Shares, 01—017,39 | 5 5% 53% 6% 4— 5 | 4— 5 | 
194,023 Do. do. do. 4 % Deb. Stock Red. 2 100| .. | .. | .. 101 —108 101 —108 | 101 
110,000 | Electric Construction, 1 to 110,000 .. .| 2| 6 $ 6 P 6% 21— 24 | 3J— 2j 
16,343 Do. do. im Pref., 1 to 16,848 ..| 2| 7%| 7 7 21— 3} | 29— 81 
111,100 Do. do. Perp. Ist Mort. Deb. Stock Stock) ... | ... (v 106 —107 105 —107 
91,196 | Elmore's Patent Cop pper Depositing, 1 to 70,000 ... EG B | B 
67, 275 | Elmore’s Wire Manufacturing, 1 to 69,385, issued at 1 pm. 2 T — 4 +— 3 ids 
9,6001 Greenwood & Batley, 7 95 Cum. Pref., 1 to 9,600 10 | 104 7 7 10 — 12 10 — 12 85 
12,500 Henley's (W. T. W Works, Ord. ... . 10 8 10 12 % 203— 214xd) 204— 214 21} 

000 Do. do. 7% Pref. ... 10 7 € 7 7 95 18 — 19 xd 18 — 19 a 
50,000 Do. de. do. 43 Mort. Deb. Stock... Stock 43% 43% 449,110 —115 xd 110 —115 su e 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works . | 10,10 % 10 %| 10 Y 22 — 23 221— 233 234 223 

300,000 | Ʒ;D̃́ Do. do. do. 4% let Mort. Debs. | 100 |... | s. | ss 102 oo d n. ee 
a7, 500 |tLiverpool Overhead Railway, Ord. .. 10 | 85 227% 82%| 10 — 101 | 10j— 103 | 

10,000 + Do. do. Pref., £10 paid 10 69$ 5 | 59) 13816 134-18 | ui) 
37,350 | Telegraph Construction and Maintenance ... 12 | 15 %| 15 15 38 — 43 39 — 43 413 | 40) 
150,000 | o. do. do. 5% Bonds, r red. 1899 | 100 | 5%, 5 %| 5 95100 —108 100 —103 | ... | ... 

540,0001 | Waterloo and City Railway, Ord. Stock  ... IUD D au 4 ocn .. 126 —131 126 —131 131 | 


t Quotations on Liverpool 8tock Exchan 


t Unless otherwise stated all shares are fully paid. 


Dividends marked § are or a year co consisting of th of the latter part ol one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 

*Birmingham Electric Supply, Ordinary j fully paid) 104. 

British Aluminium, Ordinary, 103—113 ; Pref., 12—13. 

House-to-House, 4495 Debentures of 4100 105—108. 

Kensington and Knightsbridge Electric Lighting, Ordinary ae 
£5 (fully paid) 14—15; 1st Preference Cumulative 6%, £5 
(fully paid), 8—84. Debentures, 105—108. Dividend, 1897, 
on Ordinary Shares 10%. 


MARKET QUOTATIONS, Wednesday, September 14th. 


CHEMICALS. &c. — week. Last week. poma | 
a 4. H prenne per cwt 5/- 5/- 
a per cwt 22j- | 22/- 
a n ed "t . per owt 82/- 82/- 
a „ Sulphuric per owt 5/6 5/6 
a Ammo „Sal per ton 87/- 87 
» Ammonia, Muriate (grey) per ton £19 | £19 
per ton £26 £926 | 
e Biecshin powde r is .. per ton £6 15 £6 15 
a Bisulphide of Carbon .. .. per ton £15 218 
a Borax * $$ -— .. per ton £14 £14 
a Benzole (90?/) .. T .. per gal. 7/- 7/- 
a „ (50/90 %%) s .. per gal. 5/6 ry 
a Co Sulphate . per ton £17 £16 10 10s, inc 
a Nitrate per ton 423 108 23 108. 
e » White PM á per ton 490 108 430 108. 
Peroxide ae .. perton | £2710s £27 10s 
a Methylated Spirit per gal 2/9 29 
a a 83 a Solvent (90 “le at ; 
per gal. 5/6 5/6 
a Potash, N in casks. . per Ib. gad d. 
a „ Caustic (15/80 % „, per ton £ 24 
a „ Bisulphate es .. per ton | £35 i £35 | s 
aShellac  .. .. per cwt. 64/- - 65/- | 1s, dec. 
a Sulphate of Magnesia . .. per ton £410 | £410 ix 
a Sulphur, Subiimed Flowers .. per ton £610 46 10 | 
a ^ pecias ns .. perton, £510 £5 10 
a » Lum Ls .. per ton £5 | £5 | 
a Soda, Caustic white 70?/) .. per ton £8 15 £8 15 
8 » ystals .. T: .. per ton £8 | £8 
a „ Bichromate, casks +» per lb. 3d. 8d. 
| 
| | 
| | 
Quotations supplied by Messrs. G. Boor & Co 
» » » The British e Co., Ltd. 


a 
b 
c 
d 
€ ” 
f 
h 


— 


»" „ Messrs. Thos. Bolton & Sons. 


n " 
" š 3 India- nebo G.-P.,and Teleg. Works Co. Ltd 


" n ames & 
n ” ” Jackson 


* From 8 Share List. Bank rate of of Seco 2i per cent. (June 9 — 


London Electric Supply Corporation, £5 Ordinary, 31—4. 

National Electric Free Wiring, 10s. paid, §—4. 

*T. Parker, £10 (fully paid), 13—134. 

Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
paid, 8—84. Dividend for 1896—6%. 


METALS, &c. | This week. Last week. [orease or 
| | 
— — ee EAE SS — — — —-—ʒ 
b Aluminium Wire, in ton lots.. per ton | £224 £224 T 
b Sheet, in ton lots. per ton £191 £191 | es 
c Brass (rolled metal 2" to 1g") basis per lb. : se 
€ „ Tube (brazed) .. cs per li m 
» Wire, basis e of Per lb. . | T 
J Ebonite Rod T ae per lb J- “a 
” Sheet ee per lb 5/- 5/ m 
g Copper Bere (basi "S rores £62 2444 58. ine. 
g ” 8 price) per 1b. eo 
„ Sheet... - .. per ton 2 £61 15 5s, inc. 
g Rod is .. per ton 462 486115 58. inc. 
n German Silver Wire ..  .. per Ib. 15 16 | 
h Gutta-percha, fine .. per lb. 5/6 | Eat 
h India- be Para fine .. per lb. nga im feet 80 Id. dec. 
pO arcoal Sheets .. per ton | os 
i Pig (Cleveland warrants) per ton 139 
i „ Forgings, 5 per ton From 411 From iu 
$ „ * heavy per ton 45% 
$ „ Wire vanised No. 8. per ton £8 15 | £8 d" 
A Lead, English Ingot .. per ton £18 £13 
» Sheet .. per ton £18176 | £18176 , 
l 1 mica ec DOr. 5/6 5/6 i 
m Manganin Wire No. 28.. . per lb. 8/- | rh of 
g Mercury : .. per bottle 479 | £712 Bs. dec. 
o Platinum per oz 42 16 £216 | T 
i Steel, Magnet, according to | 
description .. per ton From £15 | to £40 . 
: Steel ae in bars . eu £58 | T 
Tin, bloc ..  .. per ton £76 10 £76 10 > 
g T fol per Ib. 1/8 1/2 Idi. inc. 
j Yarns, Cotton, Single 10lb. bundles pr lb. $ j es 
‘2 „ Flax, 6or 8 lea... per lb. à | T 
j „ Hemp, g ply 10 Ibs. per lb. . . 
$3-—. " ussian, 10 lbs. per lb. 44d. 44d. es 
i » Jute, 1 va lbs. rove .. per ton £11 dE 
j 24 thread per ton £31 £31 | - 
k Zino, E veg (Vielle Montague | 
brand) .. per ton | £95 10 £95 | 10s. ine 
| | c 
1 Quotations supplied by Messrs. — & Lowe. 
j m ” ” " C. Yeo & Co, 
k ” " "n " us Ashb L] Limited. I 
l Ss is s » Sanders, Wake & Co, 
m Pz " » 9 Wek, 8 & Co., Lid. 
* n E ” ” P. Ormiston & Sons. 
o ” » " » Johnson un MARS & Co, 


Diese Google 
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THE BRITISH ASSOCIATION. 
(Continued from page 410.) 


ELECTRIO POWER AND ITS APPLICATION ON THE 
THREE-PHASE SYSTEM TO THE BRISTOL WAGGON 
AND OARRIAGE WORKS.” 


WHILB there have been several papers read in this country before 
e oon the application of electric power in works, 
this subject does not & to have been brought prominently 
the members of the British Associstion. 

It is one of the purposes of this Association that man 
shall the greatest possible service from the sources 
gun HE by Nature at his disposal, and that the subjects cf 
this shall be in the van of progress in attaining this object; 
well known that the waste of energy by the uneconomical 

re especially in this country. 
,in his Address to this Association at Newcastle 
in 1863, said that the greatness of England much depends upon the 
mperiority of her coal, in rid iyw and in quality, over that of 
ther nations; but, we have y drawn, from our choicest mines, 
i far larger quantity of coal than has been raised in all other parts 
of the world put together; and the time is not remote, when we 
ihall have to encounter the disadvantages of increased cost of work- 
ing diminished value of produce." He then proceeded to explain 
that the total amount of workable coal in this country was calculated 


use of coal is enormous, mo 
Lord Armstron 


E 


extensive scale. The ultimate results will be to render labour so 
sbundant in the United Btates, that our iron manufacturers will be 
underbid by the unrivalled iron and coal resources of Pennsylvania. 
The question is not, how long our coal will endure before complete 
exhaustion is effected ? but how long will those particular coal seams 
last, which yield coal of a quality and at a price to enable this 
country to maintain her present supremacy in manufacturing? Are 
we not already about to realise by ex what Lord 
prophesied a third 
prevented their peting, it is also the fact that foreign firms 
oom ; it e oreign can 
already deliver in this country manufactured iron at lower prices 


than we can su 
rates. Within 


than any of their local firms. 

In the year 1895 the stationary engines in Great Britain alone 
amounted to an of 2,200,000 H.P. Assuming that each 
ELP. requires as little as 5 lbs. of coal per hour, and that the average 
ran is 10 hours per diem for 300 days annum, the total coal used 
by stationary engines alone would amount to 15,000,000 of tons per 
annum ; it is probably far greater than this judging from the general 
cy and wastefulness of the existing engines. The author's 
main object is to localise the causes of this waste in the case of our 
important workshops and factories, and to discuss how this may 
best be obviated by the use of electricity. 


dri the tools at a steady maximum speed, and the greatest 
siu d in labour, and 9 
In the past 


Oae that in which tbe power is transmitted by long steam pipes to 
engines scattered in different parte of the works. This results in loss 
by radiation and condensation from the pipes, and in loes attending 
the use of small engines. The other in which the transmission is 

pre lag oh prea means of wasteful gearing and long lines of 
shafting and belting. 

Oa the former system are arranged such works as shipyards, rolling 
mil, engineers works, &c., where the net consumption of steam 
way be even 10 times that of an economical On the latter 

Ves are iri ma as iran mills, 1 yos may $ 

ly econom an ut 1 cent. of the power ma 
e to the cotton al. ES A 7 
power 


» al emanded by an average 
cial town for its electric lighting. The Bristol Waggon and 
that 10 Works, for example, use 710,000 H.P.-hours per annum, 


* &ction G., September 12th. 


energy, and is considerably more than last year’ 
in such towns as norem Poast, Cardiff, or Dover. 
The directions in which improvement may be looked for are chiefly 
the following:— 
Saving of coal. 
Saving of water and stores. 
Saving of labour and attention. 
Reduction of loss in shafting and gearing. 
Increased output owing to steady speed of machinery. 
Facility of extending by adding extra motors. 


Saving of Coal.—Small scattered engines use as much steam per 
H.P.-hour as requires 6 to 10 lbs. of coal with an average boiler. An 
economical engine, on the other hand, should not use more than 1j 
to 2 lbs. of coal. Teste published by Sir T. Richardson in a paper 
read before the North-East-Coast Institution of Engineers and Ship- 
builders confirm this. At his own works there were 31 
developing from 94 H.P. downwards, and using an average of 51 lbs. 
of steam per I.H.P.-hour, exclusive of losses in steam pipes. There 
were required to generate steam no less than eight n boilers and 
23 a boilers. Electric power has since been adopted 
throughout these works, with the result that the whole of the main 
boilers and the majority of the auxiliaries have been replaced by a 
pair of marine boilers, while there is an actual saving of 100 tons of 
coal per week. At Messrs. Dorman & Long’s, Middlesbro’, six 
engines were replaced by electric motors, and as a result two 
Lancashire boilers were dispensed with, while there is a saving of 
32 tons of coal per week. At the Bristol Waggon Works five 
Lancashire boilers are required for the present engines ; with electric 

wer plant one Lancashire boiler will suffice, and the saving in coal 
1s estimated at 37 tons per week. 

The loss of steam by condensation in pipes is most serious. Even 
wih Mis best lagging un s considerable, while in most works 
where long pipes are used, the laggin re ge inferior, and 
frequently there is little or no lor at Rou hly speaking, 
every square foot of uncovered pipe-service, if continually under 
steam and exposed to the atmosphere, condenses as much steam as 
takes one-half ton of coal to generate; and with covering it may be 
from that to one-sixth of a ton. At Messrs. Richardeon’s the pipes 
varied in length up to 1,200 feet. At the Bristol Waggon Works 
there are 730 feet of pipe in use. 


Saving of Water and Stores.—With small scattered engines it is 
generally impracticable to have sati condensing arrangements ; 
therefore the whole of the feed water is probably lost. With a 
common engine proper condensing arrangements may be made; and 
in any case there is a saving in water commensurate with the saving 
of coal above indicated. With a surface condenser and a coo 
pond the water required me as little as one-fortieth of that 
by small separate engines. The stores, oil, &c., used by one common 
engine are, of course, less than those used by a number of engines. 


Saving of Labour.—It is obvious that more men are required to 
attend to a number of engines than to one, It is equally apparent 
that a reduction in the coal consumption and in the number of 
boilers in use results in a saving of labour in firing. 


Reduction of Loss in Shafting and Gearing.—The loss under this 
head varies greatly according to the conditions of each case. Prof. 
Kennedy stated in his address to the Institution of Mechanical Bngi- 
neers in 1894 that for 100 H.P. of useful work it required 145 I.H.P. 
at the engine, that is to say, there was a loss of 45 H. P., ot which, say, 
13 H.P. would be lost in the engine, leaving 82 H. P., or 23 per oent. 
as the loss in the shafting. Mr. Crompton gives the loss in sbafting 
as 92 per cent. Bir T. Richardson found the loss to vary from 25 per 
cent. to 70 par oant; the average was 43 per cent. At Messrs. Furness, 
Westgarth engine works, Middlesbrough, the loss in one shop, 


= 


With efficient electric power plant the losses apart from engine 
friction need not exceed for the dynamo 7 per cent., for the con- 
ductors 2 per oent., and for the motors 12 » say, 20 per cent. 
in all, or, making an allowance for lower effici of the plant when 
loaded below the normal, say, 24 per cent in all. The loss in the 
conductors is proportional to the load, and is only a maximum when 
the load is a maximum, and similarly there is no loss in those motors 
which are out of use. On the other hand, the loss in the shafting is 


tion, is considerably below the For example, if, say 
50 H. P. is lost in the shafting continually and there is 50 H. P. in 
use for one half of the whole time, then in a day of 10 hours there 
would be 500 H.P.-hours lost in the shafting and ours 
used by the tools, so that out of 750 H.P.-hours, 66 per cent. are 
wasted in shafting. Frequently the hours of use are even less than 
half, so that the loss in such cases is still greater. 


Increased Output.—It is most frequently to be found in the use of 
small scattered engines that the governing is defective, and the 
engines are so loaded that throwing on machines may seriously 
reduce the speed of the rest of the tools. With good self-regulating 
motors the speed is maintained constant for considerable excesses 
FFC 55 no dil. 
culty in securin to pra y constan ; MOTONI, 
. machines are operated by one sein engine, 
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there is less tendency, a from the governing, to cause a fall in 
than is the case with a smaller a running a less number 
machines. At the Bristol Carriage and Waggon Works one of the 
existing engines pulls up to one-half its no speed when the rack 
saw is thrown on. This, of course, seriously reduces the output of 
the whole of the tools driven off this engine, added to which there 
is the increased wear and tear of mac and ; due to 
inconstancy of shel Moreover, it is found with a constant 
that a higher speed was adopted for the tools, which results in a 
still further ou ane er work. At Messrs. Richardson's works, for 
example, where ic driving was adopted, the speed of the tools 
was increased by an average of 20 per cent., with a corresponding 
increase of output. In a rail rolling mill in the United States, where 
electric motors have been adopted, it is stated that the work hitherto 
done by 6,000 hards with separate engines, is now accomplished by 
4,000 with electric power. 


Facility of Extending.— As further machinery is added, the make- 
shift policy of altering the slide valve of the engine to cut off 
later is frequently adopted, regardless of the ensuing loss of steam. 
Electric power is vastly more flexible, it being the simplest matter to 
add an extra motor when further machinery is put down, so that 
little or no provision is necessary in the motors. 


Method of Applying Motors.—At present, the first cost precludes 
VV unless it be a one. 
It is generally better to group a number of machines on toone motor, 
more esp y if the load on the machines is variable. Very large 
powers Wend; not be sent along one long line of shafting; it is better 
to use two or more motors in such a case. Variable machines should be 
more or less separated from machines where the load is steady, as it 
z: 5 that in the case of a steady load the motor should be 

continually at its most efficient load; whereas, if surplus 
DOW required for a variable machine, then the motor would not 
ran soutinually at its efficient load. For example, a large fan, which 
has a constant load, should not be grouped with a lift used inter- 
mittently on to one motor. In dealing with heavy work, portable 
tools driven by motors should be used to obviate the present expense 
and loss incurred in moving heavy castings from one tool to another, 
Several of these tools can work at one casting at the same time, 
thus considerably iting the passage of dor through the 


Tus BaisroL WaGGoW anD COAnRRIAGB WORKS. 


Description fs the Aa Steam-Power Plant.—There are five horizontal 
steam engines in all, varying from 100 to 10 I.H.P. Three of the 
engines are riui having ordinary slide valves, and being con- 
trolled by a throttle valve operated by a slow-speed governor, while 
they are so overloaded that the valves are set to give ica practically 
the full length of the stroke. "Two of the engines are modern, having 
variable expansion gear, while the slide valves are set to cut off and 
give & fair rate of expansion. Steam is generated in five Lancashire 
boilers placed in three different parts of the works, near the larger 

The steam pipes, therefore, are not unduly long, with two 
exceptions, where the lengths are 158 feet and 112 feet respectively. 


Water and Coal Consumption of the Old Plant.—The steam con- 
sumption is from diagrams taken at various states of the 
load. An allowance was made for cylinder and clearance, but 
no allowance for loss by leakage past the cylinder, nor for initial con- 
densation in the cylinder, as the measurement of the steam was made 
near the exhaust end of the diagram. The re-evaporation which 
takes place during expansion, would cancel the initial condensation 
to some extent, though not materially soin all cases. It is impossible 
without actually weighing the steam used to say what deduction 
should be made for this loss. The following table sumarises the 
results of the different tests :— 


Pounds of steam per I. H. P.-hour. 


Full load. Normal load. Light load. 


82888 
az 


s| wears 


No. 3 engine, which is the most wasteful, is the smallest, the 


cylinder being 10 inches by 16 inches. It was found, by removing 
ans 3 cover, that there was an exceseive past the 
ston. cent. be added for this and the condensation calca- 
in 168 eet of steam pipe, which connects it with the boiler, 

the steam per I.H.P.-hour would reach neariy 150 lbs. 
The next most wasteful engine is the No. 1, whose cylinders are 
18 inches by 30 inches, where the cut-off took place as as about 


80 per cent. of the stroke, while the loss of 
pipe, owing to valves and bends, was 20 to 


ressure in the steam 


eae the con- 
densation, which was, therefore, determined 
formula based on actual 

rate of transmission of heat 
thermal units per hour per square 
of difference in tem 

atmosphere, and for indifferently lagged 
flanges the coefficient may be 2°5. 
perature to be 300 — 50 = 250° F., 3 
pipes are in use as 3,000 hours per annum, 

pipe would condense about 3, 140 lbs. of steam, of covered pipes 
about 2,250 Iba. of steam. Tne yearly loss by condensation in pipes 


would then be approximately :— 


For 457 equare feet of bare pipe x 3, 
R x 2, 


Adding 25 cent. for extra surface exposed in 
flanges, A oa valves, and aris alg and soma 
through supports and otherwise iu 


L 


2,575,000 


Fuel Consumption.— The total fuel consumed per annum is approxi- 
mately 2,500 tons, of which between 400 and 500 tons is waste wood, 
the wales of which is about the same as that of coal. 

The a load on the five engines is about 254 I.H P., and the 
time of working about 2,800 hours per annum. The energy used 
per annum is therefore about 710,000 I.H P.-hours, and as the normal 
steam consumption was found to de 50 Ibs. per I. H. P. spon the total 


yearly steam consumption is 500,000 lbs. 
To this add, say, 10 per cent. for leakage past 
piston and condersation in engines ... 3,550,000 „ 
Les i in steam pipes as above. is 2,575,000 ,, 
41,625,000 lbs. 


This consumption of steam, divided by the weight of fuel, 2,500 : 
tons, gives an average evaporation of rather less than 7˙5 lbs. of water : 
per pound of fuel. Two of the boilers are working under’ very un- 
avourable conditions, owing to the ee a of aud restricted and . 
tortaous nature of the flues, otherwise a better evaporative result 
would have been obtained. 

The average consumption of fuel is 7 9 lbs. per I H.P.-hour. 


Power Developed by Existing Engines.—A number of disgrams were 
taken off each engine, under various conditions, and from maximum 
to minimum load. The results of these are sum in the table 
5 page. From this table are deducted the following 


I. H. P. Per cent. 
Total normal load ... T es s». 254 — 
Loss in shafting TT T I) sae 879 34:5 l 
Loss in engine friction 464 17:8 
Total loss  .. des ia wee *. 1933 523 
Power utilised by — = their 
countershafting or gear . .. 1202 47 7 


TaBLE oF HonsE-POwER Usmp on LosT AT THE BnRisroL Waaaox Works. 


— —— ————————————€—€—^^^—A^^O—A^^——————————————————————— S ————————————— 


| | 
Engi l 5 
Number of faction 85 per Loss in Total ` pepe | W 
engine. E m | shafting. | Jost. | lost. | countershafts. 
p E — 
H. P. H. P. | H.P. Per cent. H. P. 
1 15 217 36 7 37 3 617 
2 75 272 347 79 12:8 
3 2 | 4 6 75 2 
4 62 11 172 54 15b 
b 147 | 24 387 57 .| 2942 
i ! 
Total .. 45:4 | 87 9 1333 — l 120°3 
i 


| Power saved b 
Percentage of Light Maximum | dispensing wit 
power used. load. load. load. | certain shafts and 
engine friction. 


Per cent H.P H P. | H.P. | H.P. 
527 76 98:4 1037 25 
27 40 75 ‘100 | 21 
25 6'4 8 11 | 2 
46 25 31°7 42 | 6 
| 43 60 67 9 97 22 
i | 
| ' 
| — 2074 2053: 5 3537 | 76 
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on reference to the table that in the case of engines 
e power lost in shafting and engine friction was no 
lesa than 73 to 75 cent. In the oase of No. 1 nearly half the 
power of the engine was utilised for driving three powerful fans 
placed close to the engine, which accounts for the somewhat smaller 
percentage of loss in the shafting. Ia the trausmission of the re- 
wer of this engine to the various fitting 
ally 50 per cent. is lost. These results confirm those 
obtained by Sir T. Richardson, Mr. Westgarth, and Mr. Benjamin. 
They are, however, widely different from those published by Prof. 
Kennedy and Mr. Crompton. It may be noted that while the former 
sre the results of actual test, the latter are presumably estimates. 
Power required by various Tools.—'Tbere is comparatively little data 
pablished as „ required for driving various tools; the 
suthor believes, ore, that the following deductions made from 
the testa may prove useful :— | 


f blowing fan for smithy ... e eee 


15 ELP. 
n y ?9 ” rr m) eee 10 
a ae a saw, cutting 2 feet log of 


Horizontal saw for wcod ss; M EE - ME 
Circular saw Ka sis = ao m 


Power required for Electric Driving.—The power required by the 
various tools will be generally ideis: udis greater out- 
bat the power wasted in shafting and engine friction will 


C 
Instead of transmitting power from five engines, the shafting will 
shes Eich they o laced ciosa to che point 1 
w occupy, are 086 S at w wor 
off the : both of these scd considerable 
mating is discarded. For example, in the case of engine No. 2 the 
normal load is 47 LH.P.,of 


wderground gear and shaftin 


vith, The total power of motors to do the present work is 
76 H.P. lesa than that now indicated by the engines neglecting loss 
in tranemission; that is, 254 — 76 = 178 ; 


my, 2 Somewhat better resulte than might have 
obtained by the use of a more com plant, but it was decided 
tbat tho extra first cost would y compensate for the small 
additional saving. 
It has been stated above that the motors will develop about 178 
ELP. to do the present work. To this must be added 
tbe new transmitting system. The may be taken as 
fellows :— 
Engine friction and ropes, say, i 90 per cent. 
Generator i - . " 
Condnotors a ‘ 98 » 
Motors, average .. 85 „ 
Total eee [EJ eee 69 99 


Each H.P. at the motor pulley, therefore, requires 1°45 I. H.P. at the 
linder. The normal LH. P. of the new engine will be about 


FFT within 2 per cent. of the power 


of 2,500 — 650, say, 1,850 


the will be about 10 per cent. of 
per LH.P.-hour for making up the , and about 


that lost in the cooling a say, 6 lbs. of 
that the yearly Sota pHon of water will be 


of labour, inasmuch as there will be only one fire- 
man in place of those at present required. 
total sa appro y £1,000 per annam, quite apart 
vantages. 


open renes eral & pramioel ie cade oom: 

8 oon- 

“tions mmalogous to those in their own works The first cost of the 
: : 


i „ both generator and motors, and 

on and m „ an 

that the current passes direct through clamped terminals 
from the generator to the motors. £ ped 

(It was noticed that the commutators of the direct-current motors 


and dynames were worn, and caused trouble, more especially in com- 
paratively dirty workshops.) 

2. The more mechanical desiga and construction of the generator 
and motors, the windings of the latter, being entirely enclosed by the 
iron frame of the machine, protecting them from accidental 

3. The fact that the three-phase motors can be left running for 
tong 1 without any attention, even when considerably over- 
leaded, which is not advisable in the case of the direct-current 
motors. 


4. The freedom from possibility of breakdown as compared with 
the direct-current system. 


Brief Description of the Electric Plant.—Bteam will be generated 
by one Lancashire boiler 28 feet x 7 feet 6 inches, fitted with a 


Bennis automatic stoker. The stoker is regulated by a piston in 
communication with the boiler, which throws the in or out of 
ton also operates a 


goar Score eee steam pressure. The pis 
per in the main flue, so that the pressure of the boiler is auto- 
matically maintained constant within 2 lbs. It is, therefore, only 
necessary for the fireman to fill the h with fuel and regulate the 
feed. A Green’s fuel economiser be inserted in the main flue, 
rovision made at the back of the boiler for the inser- 
tion of a superheater. 

The engine, in order to provide for extension, is good for 400 I.H.P., 
and is of the horizontal compound having cylinders 131 and 
25 in diameter by 32 inches stroke p on either side of the fly- 
wheel. The admission valves are on the Proell system with Oorliss 
exhaust valves. The air pump, which is of the Edward’s type, will 
be worked by a bell crank off the end of the L.P. piston rod. A cen- 
trifagal pump driven off the shafting will circulate the cooling water. 
A surface condenser with 650 square feet of see d surface will be 
placed at a sufficient distance from the engine to admit of a filter for 
removing the oil before the exhaust to the condenser. 
there is neither a natural supply of condensing water nor a cooling 
pond available, a cooling tower will be used for cooling the circulating 
water. 

The generator, which is of the Brown-Boveri type, will be driven 
off the fly- wheel by ropes, while the adjacent fitting-shop N will 
be also so driven off the fly-wheel. The generater will absorb 275 
B. H. P., and is provided with sliding foundations. 

The main switchboard will consist of three panels, one being for 
the generator with a regulator for the exciter; another for the 
motors, each circuit having a triple switch and fuse, and ammeter ; 
the third for the lighting circuit, with double switch and fuse on 
each circuit. The boards will consist of enamelled slate mounted on 
3 n 80 a8 to bs entirely incombustible, no wood whatever 

ng used. 

There will be seven motor circuits, that is, one to each shop, éach 
circuit being co of three conductors. The number of motors 
at first will be 10, varying from 65 down to 2 H. P. The 
motors, viz , those of 65 and 50 H. P, will drive by ropes, the 
motors by belts. 

There will be about eight lighting circuits, one running to each 
depertment. The wil consist of two wires only, one the 


phase wire, the being connected to & fourth or neutral wire, 
which is connected to the centre of the star dian The voltage 
of the motors will be 190 and of the lighting circuits 110. 
The lower voltage was adopted for the lighting circuits to ena 
the use of more efficient glow lamps, and to be at the same time more 
suitable for the arc lamps. There will be 750 glow and 32arc lamps, 
which will give a better illumination at considerably less cost than 


the t gas lighting. 
The whole of the conductors will be insulated with rubber, and run 
xn r d n being by Mesers. T 
e generators and motors are sup . 
Richardson & Sons, of Hartlepool, while the whole of the work is 
being carried out by the firm with which the author is associated. 


INTERNATIONAL CONFERENCE ON TERRESTRIAL MAG- 
NETISM AND ATMOSPHERIO ELECTRICITY. 


ADDRESS sy Pror. A. W. Rockzn, M. A., D. Sc., Sec. R. B., 
President of the Conference. Delivered on 8th inst. 


Tus President of the Section of Mathematics and has 


Physios 
already expreseed the with which British physicists welcome 
the distinguished „ who have assembled to take 
in the International Conference on Terrestrial Magnetism. None 
join in that weloome with more cordiality than those who are 
especially interested in the science with w the Conference will be 
compen To us it isa source both of gratification and pride that 
the International Committee, to whose action this meeting is due, 
should have allowed us to play the part of hosts to the eminent men 
from many lands who have responded to their call. Some whom we 
would gladly have seen here, but who have been prevented from 
attending by various causes, have nevertheless shown the interest 
which they take in our proceedings by sending written communica- 
tions. Thus our meeting is as fally representative as we could have 


hoped. 

It may be interesting to those who are unaware of the fact, if I 
remind the Conference that this is not the first occasion on which 
students of terrestria] magnetism have taken counsel together during 
a meeting of the British Association. 

Fitty-four years ago the then President of the Association, the 
Very Rsv. George Peacock, Dean of Ely, stated in his address that 
the period was drawing to an end for which a series of magnetic 
observatories had been established by international co-operation. 
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“ Bix observatories,” he stated, were established, under the zealous 
direction of M. Kupffer, in different parts of the vast empire of 
Russis, the only country, let me add, which has established a per- 
manent physical observatory. The American Government instituted 
three ers, at Boston, Philadelphia, and Washington; two were 
established by the East India Company, at Simla and Singapore; 
from every part of Europe, and even from Algiers, offers of co-opera- 
tion were made.” The observations thus provided for were to be 
carried out for three years only, but as nearly the whole of that time 
was spent in preparation, the period was doubled. When the term 
thus fixed drew to an end, the question arore as to whether it was 
er, and M. Kupffer (Director-General of 
ystem of Magnetic and Meteorological Observations) 
pie pid letter xd an (afterwards Bir ei Sabine, ob 
gesting roprie summoning a Magnetic ss to be h 
at the next meeting of the British Association. bu 
Ia accordance with thaß suggestion, the Congress was held during 
the meeting of the Association at Cambridge in 1845. The number 
of distinguished foreigners who attended in person was considerable, 
ia spite of tbe difficulties of travel 50 years ago. Amongst those 
who were present was M. Kopffer, Dr. Erman, of Berlin, the cele- 
brated circomnavigator and meteorologist, Baron von Senftenberg, 
tbe founder of the Astronomical and Meteorological Observatory of 
Senftenberg in Bohemia, M. Kreil, the director of the Imperial 
Observatory at Prague, Dr. von Boguslawaki, the director of the 
Royal Prussian Observatory at Breslau, Herr Dove, professor of 
pbysics in the University of Berlin, and Baron von Waltershausen, a 
gentleman who had taken part in the magnetic observations of Gauss 
and Weber at Göttingen, and had executed:a magnetic survey of 
ons of Italy and Sicily. In addition to these a number of well- 
nown British men of science were-iuvited to ba present, amongst 
whom I need only mention the Marquis of Northampton (President 
of the Royal Society), Sabine, Sir John Herschel, Lloyd, Airy, Brows, 
and Bir James Ross, then recently returned from his celebrated 
expedition to the Antarctic seas. Letters were also received from 
winan Weber, Gauss, Loomis, Lamont, Qaetelet, A. von Humboldt, 


and others. 

. "Tbe principal question which thie Conference had to decide was 
whether “the combined system of British and foreign co-operation 
for the investigation of magnetic and meteorological phenomena, 
which [had then] been five years in progress, must be broken up." 
I will not trouble you with a recapitulation of the recommendations 
of the Congress, some of which have been carried out, while others 
have not yet been realised; but one resolution will, I am sure, so 
exactly express your own sentiments, that I venture to quote it, vis: 
“ That the cordial co-operation which has hitherto prevailed between 
the British and foreign: magnetic and meteorological observatories 
having produced tha most important resulta, and being considered 
by ds as absolutely essential to the success of the great system of com- 
bined observation which has been undertaken, it is earnes:ly recom- 

mended that the same spirit of -co-operatio# should continue to 
prevail. Whbáteyer changes half a century inaf.have wrought in the 

problema which pre:s upon magaeticians, and in the difficulties 

which confront them, there can be no doubt that they are still of thé- 
E spirit.as that ia which this resolution was framed.  . 2m 


is true that-we sdmetimes meet with the objection that intere 


oenferences of all kicds are now too numerous, and that. 


their decicions from their very number and complexity cease te 
attract attedtion,or to command respect. Admitting that this obj o- 


tion is not without weight, it may be answered by two remarks. The. 
closer union between scientific workers in different countries which 
these meetings encourage, tbe strengthening of the ties of intel: . 
lectual sympathy by those of personal friendship are in themselves 


good. It is surely a hopeful omen that science, as she reaches her 
, maturity, forgete or ignores the.political and geographical boundaries 
which sometimes seemed so important in her youtb, and that workers 
for the common good are more and more learning that it is good to 
work in common. 


colleges little groupe are devising stratagems and arranging ambus- 
cades in the hope of wresting from our great opponent some of the 
treasures which she yields only to the violent who take them by 
. force. But for those who would unravel the causes of the mysterious 
movements of the compass-needle concerted action is essential. They 
cannot, indeed, dispense with individual initiative, or with the leader- 
chip of genius, but I think that all would agree that there is urgent 
. need for more perfect organisation, for an authority which can decide 
not only what to do, bu: what to leave undone. 
The advance of the science of terrestrial must 
the establishment, the maintenance, and the utilisation of the 
of observatories. Toe bulk of the material to be dealt with 


t 


Thus it is wasteful to devote to the multiplication of observatories, 
ia regions of which we know mucb, energy and funds which would be 
invaluable if applied to districts of which we know little or nothing. 

‘I take some credit to myself in that within the last few months I 

have asssisted in checking well-intended but mistaken proposals to 

add to > 1 of the megnetic observatories which we already 
country. > S 

Again, it is desirable that the records of the observations should be 
so published as to be ready for application to the problems the solu- 


9 Brit,'Assoc. Rep., 1844, p. 44. 
T Brit. Assoc, Rep., 1845. p. 69, 


:entative gathering of magneticians has 


.of app 
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tion of which they are intended to subserve, and that the individus] 
worker should not be harassed by petty differenoes in the methods of 

resentment, which often entail on him labour too enormous to be 
faced. On this point something has already been done by internstional 
co-operation, and we may hope that this meeting will do much to 
complete the task. | 

Lastly, there are many investigations which are now undertaken 
independently at irregular intervals which would be far more useful 
if planned in common. Thus there has of late been a great outborst 
of energy in poe pe Cove to tic surveys more detailed than 
have ever before accomp . Isit too much to hope thst 
when the time comes for these to be repeated they may be carried 
out simultaneously, and reduced by the same methods, so that we 
may have a pus msp of Europe in which no uncertainty as to 
the accuracy of details is introduced by the necessity for correcting 
for the secular change over long intervals of time? 

Taking it, then, for granted that international co-operation is 
desirable for purposes such as these, I come next to the question of 
the nature of the machinery by which it shall besecured. And here 
I may at once state that the arrangemente under which we are meeting 
to-day are in some respects abnormal, and that plans for the futare 
will bave to be formally or informally considered before we part. 
Meanwhile, it is desirable that I should state precisely the circum- 
etauces which have brought us together. 

The last meeting of the International Meteorological Oonference 
was held in Paris in 1 1896. It was attended by several 
men of science specially interested in terrestrial m, and, 
perhaps on this account, a new departure was taken by the Interna- 
tional Committee, ia the appointment of a Permanent Com mittee 
for Magnetism and Atmospheric Electricity,“ to which cerain 
specific questions were referred. Bight gentlemen were nominated a: 
members of this committee, with power to add to their number. We 
in turn co-opted eight other magneticians, taking care that as far as 
possible all countries in which terrestrial magnetism is specially 
studied should ba represented. About the same time, and, as I 
believe, in ignorance of the establishment of this committee, a sugges - 
tion for the assembling of an International Conference on Terrestrial . 
Magnetism was made in the Journal of that name by Prof. Arthur 
Schuster. It appeared to me and to Prof. Schuster himself that it 
would be a great pity if this suggestion resulted in the establishment . 
of a rival organisation, and I at once submitted to the committee the . 
question whether, in their opinion, it was desirable that we ourselves 
should take the responsibility of summoning an Internaticaal , 
meeting, with the view of o a wide discussion of the points . 
submitted to us by the Meteorological Conference. This suggestion | 
was approved, and as the British Association was willing to allow us 
to organise the conference as a branch of Section A (mathematicsacd — 
physics), to undertake the expense of sending out the necessary 
notices, to print our papers in its report, dad to extend to foreign 
members of the conference all the privileges of foreign members _ 
of the Association, it was also determined that şo hospitable . 
an invitation should be accepted with the gratitude, it- deserved. - 
Bat although the main result has been achieved, and. a repre- : 
-assembied in Bristol. 
it cannot be denied that our relations to the varidus bodies with 
which we are connected are somewhat complicated, and titat onr con- 
stitution is devoid both of simplicity and symmetty, Itake it that 
these facts are signs of bealth and vigour-rather than symptoms of © 


decay. Terrestrial magnetism has been attracting far more attention 


of late years than in the „ The necessity for 
meeting, for common action, for common publication has been forced 
upon us. We have cared more for meeting than for the terms on 
which we were to meet—more for acting together than for drawing 
up an elaborate deed of partnership—more for the promotion of 
science than for an orthodox paper constitution. Thus—and in my 
opinion most wirely—we have sought to attain our ends, not by 
starting a brand new International Association, but by making use of 
machinery which is already in existence, which has stood the test of 
time, and is, as I believe, capable of being put to new uses of meeting 
our wants and supplying our defloienole. 

I confess, however, that in this arrangement we have been com- 
pelled to pay scant attention to the simplicity and even to the logical 
55 of our schemes. We are an 6 on 
special subjocta—terrestrial magnetism and atmospheric electricity— . 
summoned by a committee owing ite authority and bound to report 
to another international conference of wider scope, which regards our 
sciences as branches of meteorology. __ 

On the other hand, this Committee is for the moment a part of the 
Committee of the Section of Mathematics and Physics of the British 
Association, though it retains its right of separate meeting, more 
especially for the discussion of ite report to the International 
Meteorological Conference. It is evident that here there is plenty 
ortunity for collision between rival authorities, for confusios: 
between conflicting jarisdictions; but to all questions as to the pre- 
cise limits of authority and jurisdiction it is eufficient to reply in the 
most ganeral terms. The whole of the arrangements arp e au ead 
to meet an immediate pressing need. The work of the Conference 
will be conducted like tbat of a Department of the British Associs- 
tion. The members of the International Committee will act as tha 
Committee of the Department, but some of their work will be done 


.on the General Committee of Section A, of which other magneticians 


will also be members. Should it be necessary, they will hold some 
separate meetings, and some such meetings will certainly be 
gary to discuss and then report to the International — 
Conference. These general regulations will probably suffice for 
practical purposes. If cases occur which they do not cover, we m 
deal with them as they arise. uis ' 
With regard to the future, I do not propose to lay before you any 
detailed scheme, but on discussing the matter among Ourselves, tha 
following principles should, in my opinion, be adhered to Tig 


| 
] 
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has held a number of suo- 
that the right 
ose who were 


most or all of those who are known to be s y interested in 
terrestrial magnetism, I do not see why tbe | 
which would then be consti onoe in five years, should not meet 


all our requirements. If, however, additi meetings 
sary, I would urge that they should be held in turn in different 
countries, and, if possible, in connection with existing societies 
which play elsewhere the part taken by the British Association in 


That a permanent committee should be established is essential, and 
the mode of appointing this body must no doubt be considered, but 
I hope that in the course of the next few days the committee may te 

ble to discuss the whole question, and that wben the next meeting 
Meteorological Conference takes place we may be able to lay 
before the committee su which may lead to the foundation 
of an International Magnetic Asecciation on a stable and permanent 


Another matter of great importance is the mairtenanoe of an 
international devoted to terrestrial magnetism. This we now 
, thanks to the energy of Dr. Bauer, and I feel sure that all pre- 
sent will agree that such a means of intercommunication is invalu- 
I believe, however, that the enterprise is threatened with 

and I desire to take this A PDT of urging all 

those who arè interested in its success to do what they can to support 
it by increasing the circolation. There is every reason for making more 
use of a common journal. The reoords of the observatories are 
necessarily so bulky, that anyone who desires to obtain the facts as 
to the magnetic state of the earth at any given time must collect or 
consult a large library of quarto volumes, in some of which tbe 
megnetic facts are mingled with data interesting chiefly to the 
meteorologist or astronomer. It is no doubt essential that an account 
one at each observatory should be published in a 
collected form, and that full details of the magnetic cbsarvations 
should be given; but for many, nay, for most, purposes, those who 
we the records will require only final resulte; the means of the 


H 


values of the ements, but to disturbances. By common agreement 
Greenwich and St. Maur publish in each year the records of 
the same magn storms. If this agreement oould be extended, 
and if the facts thus selected were brought into juxtaposition, we 
might for a fuller and more instructive analysis than is at pre- 
sent : 


Turning from questions of organisation, the primary business of 

our Conference will be to discuss four questions submitted to our 
he International Meteorological Conferenoe. 

two first^of thebe refer to the methods for calculating and 

- monthly means of the magnetic elemente which 

“opinion, be adopted. I will not anticipate the dis- 

n these points, except to say that it 

in mind not only what is desirable but 

view of the resources at the disposal of 


observatories. 
he relative merits of long and short 
magrbts, and on Chis M we shall have the advantage of hearing a 
on 


M. Mascart. 
ly, there is a very important proposal for the establishment of 


obaervatories at salary (nape places. General 
Prof. von Bes ld present an important report on this 
subject, and I will only remind you, that whereas the accuracy and 
expression of the state of the earth's surface 
entirely on the number and position of the spots at which 

ente are accurately known, the establishment of 

— observatories will be a costly undertaking, for the carry- 
pe out which all the resources at the dispcsal uf international 


to be employed. 
FVV 
The rapid extension of electrical railways and 


y 
the invasion of the electrical engineer. Toronto and Washington 
Taw ende n and ake inne largely depends upon whether shee 

an e y s upon whether these 

eat national observatories can or cannot make good their defence. 
stems to be a law of nature, ruling alike the human race and the 
iumblest microbe, that the products of an organism are fatal to itself. 
4 unis might infer that we are in presence of another instance 
© universality of the application of this law, and that pure 
Cice is threatened by the very success of its practical applica- 
tious. ‘The smoke of our cities blots the stars from the vision of the 


astronomer, who, like the anchorites of old, flies from the world to 
mountains and desert places. It is only in the small hours of the 
morning when 
“ Save pale recluse, for knowledge sec 
All mortal things to aleep are nre i 


destroying reoorda and obliterating boundaries 
the study of which the anthropologist and the biologist might have 
read far back into the history of our moe. And now, in turn, the 


. cience of terrestrial magnetism, which, on the one hand, is 


another link to connect the sun and earth, and on the other, is pene- 
trating within the surface of the globe to depths beyond the ken of the 
geologist, is threatened by the artificial currents of the electric 


way. 

That the crisis is serious there can be no doubt, but I will only 
antici the fuller discussion which will take Dee by stating 
tbat magnetic‘ans, in common with the rest of the world, recog- 
nise the great benefit which electric traction confers upon the 
community at large. Weare not eo foolish as to desire to embark on 
a crusade against a great industrial improvement of which science 
may well be proud; on the other hand, we must hold fast to the 
poeition that provision for the conveniences which are immediately 
appreciated by the public should be made with as little damage 
penie to those studies which are not less for the ultimate benefit of 

e racs. 

Had science, when the use of coal was introduced, been sufficientl 
advanced to devise means for smokeleas combustion, an evil, w 
now in more senses than one darken the lives of the inhabitants of 


.our great towns, might have been prevented from attaining ita 


present gigantic proportions. 


We are now at the beginning of another 


uctiohs are 
secret of 


v 
ask that the doubter should a 

sammary of the state of the science of terrestrial aguetlom. 

15 or 20 years ago, such as that contained in the le by Balfour 

Stewart in the Encyclopelia Britannica,” with what would be. 

written on the same subject to-day. Additions would have to be 


we cannot but admit not pr Poli 
"A 55 a simple diagram of the magnet state of the earth, but that 


oceans 
deserves. Whether the 3 cause thus suggested be due to 


that a theory of terrestrial 
efforts not merely of him on whom the first glimpse of the truth may 
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flasb, but of the international co-operation which has, by way of 
prope made “the crooked straight and the rough places 
P 2 


MUNICIPALITIES8 AS TRADERS. 
By G. PEaRson. 
Read in Section F. September 12th. 
Im writing thie paper I have felt that this meeting does not require 


from me a long explanation of my own municipal dogmas, but would 
prefer that I should review the pos poeition of municipalities as 
traders, and the made in municipal trading, and I am in- 


clined to think that that course will best serve as a peg on which to 
hang the discussion to-day. 

We are long distant from the so-called “ good old times,” when it 
8 be said “ if each man swept his own doorstep, the village would 

clean.” 

Individual performances of cleansing duties such as these, to say 
nothing of tbe still more important duty of sewage disposal, has long 
since ceased to be possible, and further, the days when citizons “ paid 
their scot and bore their lot," have aleo long passed, and the per- 
formance of duties at the public expense which were formerly looked 
upon as the duties of the private individual has been accepted as 
reasonable and proper; and, proceeding one step further, the public 
provision of a water supply, and also of the supply of light; and, 
lastly, cf a cheap, frequent, and regalar mode of locomotion, has 
become so common as to cease to surprise, and now the suggestion of 
a dweller in any city providing his own separate system of cleansing, 
sewage disposal, water supply or light, would be regarded as a stupid 
waste of private energy. 

rainage was first recognised as a public duty forced on munici- 
palities by the density of the population, to be followed by a public 
system of cleansing ; but, at a comparatively recent date, a municipal 
water supply was looked upon asa first step in a downward course 
leading to the pit of socialism, but few, at the present time, regard 
it in this ligbt. 

The provision of light at a more recent date stood in the same position, 
but the advocates of the purchase of the gas and electric light under- 
takings form a majority in most of the municipal councils at the 
present time; but to-day the man who publicly advocates the pro- 
vision of A tram aystem by a corporation is called “ very advanced" in 
bis views, to say the least, and by the older members of the corporation 
he would be looked upon as really a dangerous man, leading a 
confiding public to the abyss of municipal socialism. Personally, 
I have no dread of a name, and any scheme bearing on the face 
of it the impress of common sense would not be rejected by me 
because its opponents called it by a disagreeable title, and to hear a 
ag in which I am interested called “ socialistic has no terrors 

r me. 

Let us consider for one moment the growth of municipal trading, 
which will be best seen from the growth of municipal indebtedness, 
by E of which municipal trading has been rendered financially 


sible. 

The loans to municipalities outstandiog in the year 1875 amounted 
to £92,820,100. These outstanding loans had grown in the year 1895 
0 £235,335,049, an increase of £142,514,949, being an increase at the 

yate of 153.5 per cent. in the 20 years. l 
The National Debt was in the year 1875 £768,945,757, and it had 
decreased in the year 1895 to £656,998,941, or a decrease of 

£111,946,816 in the 20 years. 
. It will be seen from these figures that the increase of local 
indebtedness exceeds the decrease in the national indebtedness 
by a Local indebtedness represente loans due in 
res — 


Waterworks [I ad ^ eec eee ove evt £43,970,490 
Harbours, piers, docks, and quays - ... 232, 777,992 
Highways, street improvements, and turn- 
pike rosca P io ms is Pss 97 
Sewage sewage disposal ... eee 731.788 
Schools oe eee eee eee [II 200 22,970,555 
ae Ta ER 908 "m sai e 1 
oor law purposes „% eee eva rr 778,504 
Markets eee 9 0 aoe e 5,775,076 
Parks, pleasure grounds, commons, and open 
cae and sói 5,051,092 
Public buildings... TEC p ; 4,958,954 
Artisans’ dwellings, improvements ... 4,351,532 


ee raised, which would, cf course, be mccn larger, the present 
u 


indebtedness at 93,680, 425, being about £860,325 more than the 
nos ian i 7 the year 1875. Tv — 

e foregoing figures show the great grow m trading, 
by showing in some degree the growth of the municipal capital 
invested in it during the last 20 years, and these fi do not 
remain stationary. I have been unable to obtain the report of the 
Local Government Board for this year, but I have, by tne courtesy 
of the secretary of the Local Government Board, obtained the figures 
of the national and local indebtedness for the year ending 1896. 
The National Debt has sunk to £648,474,143, as against £656,998,941 
in the year 1895, a decrease of about £8,000,000 in the year, whilst 


€! 


y 


tbe local iadebtedness has grown to £243,200,862 as agint 
5 in the year 1895, being an increase of about the tame 
amoun `. 

The electric light figures are very instructive, and show tbe growth 
of municipal trading iu electric current. Up to the year endi 
March, 1895, £1,378,818 only had been invested in these under- 
takings by local authorities, whilst I find from the Tables published 
in Lightning that 50 local authorities own their electrical under. 
takings, and from the figures thsre given, I estimate the capi‘al in. 
vested up to the year ending March, 1897, at £4,000,000, and think 
by this time this sum must have grown to nearly £6,000,000. 

Having shown the growtb of municipal trading as evidenced by 
the growth of the capital acconat, let.us consider for one moment the 
extent to which it may be extended to the advantage of the public. 

I think that municipal trading should be confined to the provision 
of those necessities of civilisation which are so large as to be beyond 
the power of C and which do not form part 

effort of the individual will 


from time to time come under our notice; and therefore the cheapness 
of the price of money when raised on the credit of a local anthority 
as against the dearness of money when raised by a company mot 


‘always enable a local authority td trade on a emaller gross profit 


than a company, and, therefore, requires less to be abstracted 
from the pocket of the consumers to secure success to tae 
undertaking, whatever it may be. I am, therefore of opinion 
that the supply of water, gas, electrical energy, and trams 
hound be in the hands of the local authority. Cleansing, ashing, and 
watering should also be done without the aid of a contractor, bat I 
would not suggest, except under exceptional circumstances, that all 
municipal works, such as erection of buildings and other matters of 
that kind, should be undertaken by the municipality, bat where for 
any reason whatever, and there are many reasons I koow, there i; 
a lack of outside competitian, then these works can be done gencrslly 
more economically and always better by the municipality than by a 
contractor. . Ze M 

There is 5 which has to be considered, viz , the forms - 
tion of “rings” and " traste” formed with the object of keeping up 
prices to artificial levels. The only way to meet combinations such ss _— 
these is for local authorities to the position and do the work 
themselves. l | 

Oa the other side of this question is to be found the question of 
labour. Local authorities popularly elected are liable to pressure 
from without, to which the directors cf public companies and private 
individuals are relatively free. 

Working men have votes, and will use them to serve their own 
ends, precisely to the same extent as other people, and labour ques- 
tions raised just bafore a November election pat the independence of 
a candidate for a seat in the Council to a severe test; bat this, in my 
opinion, is a “ nettle to be grasped” by a straight refusal on the part 
of the candidate. It is seldom: when this is done that the labour 
combination is successful. "E P 

I cannot claim a very long experience in the management of large 
bodies of men, having only had a few years experience as a member 
of the Sanitary Committee of Bristol. This Department pays about 
£2,000 per week in wages, but the experience I have had asa member 


of that committeo shows me that a position of absolute neutrality in 


respect of all trade combinations, and the acceptance of the services 
of any com t workman, whether unionjst or not, extorts a respect 
even from those who may be violent partiaans either on the one side 
or the other. | | 

There remains one other enterprise which a likely to be 
placed within the reach of any enterprising m pality. I refer to 


the “telephone.” The recent report appears to contemplate munici- 


palities undertaking this work. Personally, I would rather be 
3 ndi. no more faith tat e telephone grum 
munici egraph or munici office. my opinion, 

phonic communication should be provided by the Imperial Gover- 
ment and not by the municipalities. If this is done, we can do with- 
out the competition in telephone supply, of which we have lately 
heard so much, and the sooner the better this is done. If it is long 
delayed it will have developed into a large undertaking with a large 
goodwill built upon the basis of the grants made by municipalities 
of the use of the public street at a nominal cost, or, perbape, at no 
cost at all to the company. If we are to have the nuisance of under- 
ground telephone wires, and the still greater nuisance of overhead 
wires, the quicker the better it will be for the Government to 
secure from that nuisance some profit for the public who have to 
submit to it. The longer the present companies Jive the tighter will 
they fix themselves on the public shoulders, and the more expensive 


it will be to remove them, as removed they must be sooner or later 


at any costs. 

Taare is one other question now being prominently raised, and it 
is discussed in the recently-issued report of the Telephone Com- 
mittee, viz, ought municipalities to trade for a profit. In my 
opinion they ought. 8 ing as & iiy um man, I shonld bare 
very little inducement to trade at'all but for the hope of sucoess with 
ite usual accom ent profit. Birmingham trades, Manchester and 
other towns trade, at a profit, and I fail to see why they should not— 
subject only tothe condition that they do soon the tame lines as ordi- 
nary individuals and companies, and that they donot secure a profit by 
charging at a rate higher than would be charged by a company. 
Take the case of Bristol as an example, and I think ours is a fair 
sample of the average of cases of the kind. We have in Bristol 
60,000 ratepayers, and under 1,000 users of the electric light. Tae 


luxury of private lighting to the few is rendered possible by pl:dg- 


' mente by each meth 


— SS 
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ing the credit of tine many, and why should not the many reap some 
benefit from the risk they run, to say nothing of the actual loss which 
attended the early years of our undertaking, which was pald out of 
the rates levied upon them. I think Parliament will be wise rot to 
pat sach restriction. 28 to d making as are shadowed forth by the 
report of the Telep hone Committee. pies MAY well leave the ques- 
the amount of the profit to be settled by the natural law of 

and demand. The moment a municipality charges more for 
an article than it is worth will be the moment the public will 
refuse it. A 

If we review the result of municipal trading, I think its advocates 
(af which Iam one) have little to fear. Birmingham, Manchester, 
Glagow, and other large towns. have shown a very good lead, which 
it remains for others to follow. Failures are very seldom 
reported, and, haying to the “ fierce light " which surrounds all 

| ipal trading, I think the fact that few failures are reported is 
caused by the fact that there are few failures to report. 
There in one other risk which it is impossible to omit to notice. 
There may be dishonesty in tha official, or, still worse, there may be 
dishonesty in the council, but I think the risk is small in each case. 
Bo far ss officials are concerned, business-like regulation may be made 
which, if powerless to actually prevent fraud, will most assuredly 
detect it, and I think the personal character ition of the 
members of the various representative bodies, coupled with the fact 
that more than one or two must be “in it” to secure success, will 
prevent any serious maalpractices by the representatives, even if they 
were 10 minded. 


tion of 


COMPARISON BETWEEN OHARGING A SECONDARY 
CELL AT CONSTANT POTENTIAL AND AT CONSTANT 


CURBENT, MORE ESPECIALLY AS REGARDS EFFI- 
CIENCY. 


By A. A. CAHEN and J. M. Donaxpson. 


(Read in Section A, September 8th, 1898.) 


Tau method of charging secondary cells at constant potential has 
only comparatively recently come into vogue, and the probable reason 
for its adoption now ig the saving of time thereby effected. 

Little, however, is Known, and nothing, as far as we are aware, has 


been pablished with ; i 
teristics of the method. Eara. to fha eMciency and physical charac 


Ti following tests were carried out to investigate these matters, 
uc in order to make æ fair comparison between charging at constant 
potential and hargin g at constant current, a complete set of experi- 
This sell wen eu LM ie on one cell. 

0 e or 
(pasted) and three 


| ive plates (un 
talked 11 LA, and ites jn ted sape 
ann at 36, was 108 ampere-hours. 
ader to get the true or working cfüciency of the cell, it was 
carged and d many times without intermission, until charge 
rts curves, Obtained in consecutive experiments, did not 


bly differ, 
i February 34th, 1 898, charging at constant potential was begun 
iad in all 50 charges, and d I. 5 the intervals 
Gischarge, di e and charge being, on an 


and 

"De? ote minute, E 

d bel wine the potential difference between the terminals 
lied mti 


and had two positive plates 
d). The eise was that 
zing at 20 amperes and 


The lat charge W&s given on March 4th, and on March 7th, after a 
The eal discharge, charging at constant current was started. 
duris vas charged at a constant current of 20 amperes, and 
to SS tte 5 rodea ae rim the P.D. had risen 
m; & the twenty-third and following charges this 
apan md to 2'68 volte, in order to increase, if possible, the 
, low i i 
dum t xin P.I in comparison with that obtained after & 
af a constant current of 36 amperes and was 
TA as the P.D. had fallen to 1:82 volt. Xx 
m charges and discharges were carried out. 
nt meres the Capacity of the cell when charged at constant 
need füt ia y less than that after a constant P. D. charge, 
the charges ^ T currents parsed through the cell during 
nin Urte f Ge at P.D, had injured it, and so this method was 
his ne to we if the capacity was still the same. 
on March 17th, after an interval of only half-an-hour. 
charges and discharges were sufficient to show that the 
lt to an en. 2 diminished, and these experiments brought the 


Basuias Ohr pr OxanGinG at Constant P. D. 


en Pr: Eficiency.—The curves of o and discharge 
r the results of experiments 37—46 irclusive lie very 
the working , And the mean of the results was used in calculating 


The means of the 
results of experiments 13— 49 inclusive, which do 
“nti much from the above are also ven. F 
Capacity and efficiencies from tests 6 and 7 of the 
E. D. tests are also given, and it will be 
energy efficiency is somewhat less than in first 
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Ampere Watt Ampere Watt Quantity Energy 
Experiments. hours | hours hours bours | efficiency efficiency 
put in. put in. taken oh taken out.| per cent. | per cent, 
1st Series— | | 
Mean of 37—46 | 91:89 | 2304 | 8607 163 5 937 71 
„ 13-49 9197 2307 | 8599 163:2 935 ! 708 
Serics — | 
Mean of 6&7 |9360 | 235 | 852 | 1610 | 910 | 685 


| 
The density of the acid varied from 1'159—1'175 in the first series 
of tests, and from 1:154— 1:174 in the second series of tests. 
“Gassing,” or the brisk evolution of hydrogen bubbles from the 
negative plates, occurred just after the first rapid fall of current was 
PAN s was when about two-thirds of the charging time had 
Fesistance.—Only approximate figures can be given, as no special 
arrangements were made for taking the E. M. F. accurately at the 
moment of making or breaking the circuit. | UN 


During the last few tests of the second series the resistances were 
as below :— MU 
Beginning End of Beginning End of 
of charge. charge. of discharge. discharge. 
0:0033 ohm. 0°01 ohm. 0:0043 ohm. 0 0033 ohm. 


SHAPE OF CURVES. 


Charging.—At the beginning of the charge the currents are, of 
course, very large, about 170 amperes being the usual initial current. 

Daring the first three minutes of the charge a curious phenomenon 
always took place. The current fell by about 10 or 20 amperes, and 
then rose again very rapidly. After remaining fairly constant for 
about three minutes, the current falls very rapidly to about 40 
amperes, and then drops much more gradually, becoming nearly 
constant at 10 amperes at the end of the charge. 

This initial falling and rising again of the current we considered 
to be due to an excessive liberation of hydrogen by the large currents, 
causing a temporary ircrease in the back E.M.F. of the cell. 

It did not occur in the first few experiments of the recond series 
of tests at constant P.D.,but appeared to a lesser extent in the 
last. The curves in these tests showed a steady falling off of current 
throughoat. s 

Discharging.— The P.D. shows a very rapid initial drop, after 
which the curve bends off nearly at right angles, and then keeps 
quite level for a considerable time. Af. er this the P.D. falls at an 
increasingly rapid rate. After a charge at constant current, the P.D. 
3 rapidly at first, and the cbarge to the nearly level portion is not 
abrupt. . 

In the firet case— f e, after a constant P.D. charge—the rapid fall 
is practically over in the first three minutes, and after tbis the curve 
is nearly level; whereas in the otter case the initial drop lasts 
Zn or four times as long, and the curve afterwards shows a gradual 


CHARGING AT CONSTANT CURRENT. 
By this method we cbtained considerably smaller capacities, but 
higher efficiencies. El? 
The working efficiency was obtained from the results given by 
experiments 44 and 45. 
e mean of experiments 23— 45 is also given. 


Ampere Watt [canere Watt Quantity Energy 


Experiments, hours hours bours hours ; efficiency} efficieucy 
i put in. putin. ‘taken out. taken out | per cent. | per cont. 
1 | i 
44 and 55 6835 | 1521 | 6525 | 1231 9054 810 
23—45 fp ies See see isa 951 810 


stances.— 
inni dof B i End of 
e SERIES. of e discharge, 
0°0038 ohm. 0 0077 ohm. 00041 ohm. 00084 ohm. 
The shapes of the curves of charge and discharge at constant cur- 
rent are very well known, and not be commented upon here. 


COMPARISON OF THE Two MerHons oF CHARGING. 


What we have to compare in order to get an insight into the rela- 
tive advantages and disadvan of the two methods are :— 

1. The discharge capacity, or the energy we can get out of the cell. 

2. The time needed. for charging. 


9. The storage efficiency or ratio of 


4. The life of the cell. 

The first three are put into tabular form below, and we thus see 
that by charging at constant potential the time of charging is less 
than half that which is required if we charge at constant current, 
and that the capacity is 30 cent. greater if the first method is 
employed, but that the energy efficiency is 10 per cent. less. 

This loss of efficiency ie probably due to the excessive heating 
caused by the large initial currents. . 


watts taken out 
watts put in 


With rd to the life of the cell when charged at constant P. D., 
we can say that, after more than 50 charges and discharges, the 
‘call seemed in no way the worse. 
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The plates were not at all bent, neither was the amount of sediment 


at the bottom of the cell notably greater than at the beginning of the 
Capacity. Efficiencies. 
Method of (MED ere nce ie a i 
charging, minutes. ae Watt-hrs. | Quantity | Energy 
taken out. | taken out. | per cent. | per cent. 
iA a a | 
Charging at con- 82 86 163 933 703 . 
stant P.D. 9:51 
volts. Charge 
till current — 
10 amperes. | | 
Discharge at 36 | 
amperes till 
P.D. 1:82 volt. 
Charging at con- 206 65 2 123 953 81 


amperes till 
P. D. 
volts. Dis- 
charge at 36 
amperes till 
P. D. 1:82 volt. 


| 

stant current 20 | 
2:58 ! 
| 

| 


ALUMINIUM A8 AN ELECTRODE IN CELLS 
FOR DIRECT AND ALTERNATE CUR- 
RENTS.” 


Bx E. WILSON. 


(Continued from page 373.) 


ANOTHER set of experiments was made with two cells having as 
electrolytes a 5 per cent. solution of H.SO, in water, and a saturated 
solution of potash alum in water. The area of the pure aluminium 
plate exposed to the fluid was 17 square inches in each cell. A 
current of 1 ampere was passed for four hours through the BSO, 
solution cell, and three hcurs through the other. At the end of these 
times the temperatures were respectively 33 and 51°C. With the 
1 ampere passing from Al to O, the potentials between the plates 
were respectively 63 and 20 volts. The cell containing the plate 
formed in potash alum solution was then heated, the current through 
it being kept fairly constant by means of a considerable external 
resistance and 110 volts. It was then cooled by plazing it in a 
frec zing mixture of ether and carbonic acid snow. The temperature 
in this case was reduced somewhat rapidly, and a portion of the elec- 
trolyte at the bottom was frozen, probably a cryohydrate, leavio 

liquid above. The temperature of this liquid portion did not fal 
below zero centigrade. The results are given in Table IIIa. When 


not | Fluid portion of electrolyte 


known 


poured away, only frozen 
portion remaining. 


TABLE III. 
— —-¼— 7 — —— 
volts 
Time. | Amperes. ` Moped fart ag Remarks. 
, one cell. | 
C ͤ T 
Healing 
„ eO. 3 
12 45 p. m. | 0:154 288 | 17 Al connected to positive pole 
10 , 0154 270 18 ol charging cells. 
340 „ 0174 153 24 
4.20 „ 0170 162 25 
6.40 „ | 0187 166 265 
Cooling 
110 am.| 0161 | 292 19 The temperatures are those 
113 „ 0 160 301 11 olf the liquid electrolyte. 
11.85 „ 0:158 30 8 | 3 
12.0 noon 0:160 910 1 
12.30 p.m.' 0168 263 8 Bottom portion of electro- 
10 n» | 0170 | 252 | 2 lyte found frozen. 
110 ,, 0 055 4 95 2 
112 „ 0 058 1:33 2 Al to negative. 
114 „ 0 235 2˙25 2 j» a 
1.15 „ | 0165 | 266 2 | Al to positive. 
2.50 „ 0 158 | 31:2 
i 
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comparing these with the results of Table III., one must remember 
that the areas of the plates in the electrolyte are 17 square inches in 
Table IIIA. and 84 square inches in Table III. This paper does not 
deal with the chemistry of the effect discussed. It is known that a 
clean aluminium plate acquires this film when simply submerged 
in alum solution, in the présence of oxygen without the passage of 


* Communicated to the Royal Society by the late Dr. J. Hopkinson, 
F.R.B. Received May 11th; read May 26th, 1898. p 


following is his comm 


currents, We have seen that with a given film time is required to 
develop the effect. 


Nore Appgp May 19ru, 1898. 


[The film on these plates has been examined by Mr. Herbert Jack- 
son, of the Chemical ent, King's College, London, and tht 
cation :— 

* King's College, London, 
* May 12th, 1898. 
“ Duar WILSON, 

"I waited to send you the results of my 
aluminium plates until I had looked at them carefully with th: 
microscope. Not much information, however, is to be ee from 
this. The skin over the plates is, however, seen to be full of minut 
oracks in every direction giving the impression of a dried gelatinous 
pellicles; not an unexpected appearance if the plate had been covered 
when wet with a thin coating of the gelatinous aluminium hydroxide. 
The analysis of the film over the metal shows it to consist of basic 
aluminium sulphate. The origin of this may of course have been the 
formation in the first place of aluminium hydroxide which sub- 
sequently reacted with some of the alum solation to give the basic 
compound. How far the formation of this may have anything to do 
with electrolysis would, I should think, be difficult to say without 
further and more elaborate experiment, and it must be remembered 
that & similar coating can be obtained on an aluminium plate by 
immersing it in an alum solution and leaving this freely exposed to 


the air. 
* Yours sincerely, 
"HaRBERT JACKSON.” 


I have tried an experiment which I think shows that a film formed 
on aluminium by first being placed in contact with an alum soluticn 
and then exposed to the air, gives the same effect as a film formed in 
the cell when a current is passed from the aluminium to a carbon 
plate through the electrolyte. Two similar bright aluminium 
were prepared with carbon plates on either side of them, the area of 
aluminium in the electrolyte being 81 square inches. The electrolyte 
consisted of & saturated solution of potash alum in water. One plate 
was left in the solution for seven hours with no current passing, and 
then exposed to the air for 163 bours. The other plate was sub- 
merged in the fluid and immediately readings were taken of the 
current passing and potential difference in volts between thealuminium 
and carbon plates. The effect in this case was exactly what was 
previously observed. That is to say, the current beiog maintained 
constant at 0055 ampere by about 2,000 ohms being inserted in 
circuit with the cell across about 110 volts, the potential difference 
immediately passed from & small negative value through sero, and 
after 3 minutes and 40 minutes had respectively the values 1:8 and 
2°27 volts; the temperatures being 123 and 154° C. The test wa 
continued. For the next 51 hours the current was 0:204 ampere, it 
was then dropped to 0055 ampere and kept at this value for 16! 
hours. At the end of this time the potential was 10 volts wit: 
055 ampere, and 28:60 volts with 0163 ampere, the temperature 
being 15° C. 
late was submerged in its solution, the potential 
difference and current being immediately noted as before. Tne 
results in this case show that the potential, with 0'054 ampere, rox 
immediately from a small negative value of about 02 volt to 
positive value of 18 volt. After 4 minutes and 40 minute: 
respectively the potential with current 0:054 had the values 2:07 an 
2:56 volts, the ter peus being 18 and 155" C. ink 
shows that & film formed by exposure ir after 
merged in a saturated alum solution, has the same effect as anothe 
formed in this electrolyte during the passage of current. 
was continued. After 24 hours, during whi 
ampere, the po was 11 volts, with this current passing, and tr 


FFC and an average current 

m 

ours. „%; —²q T TOn 00 
e 

formed without current, and 10:8 in the 


peratures being 19 and 173° OC. respectively. ith current 01 
amperes 915 a were 262 and 27:4 respectively at tem peratul 
1 an ? Q. 


Parr II. : 

Alternate Currents. j 

The iments with alternate currente were undertaiken in qi 
to investigate the instantaneous values of potential amd c 


Ope Daleet TM to 5 have dealt "an the 
part o paper me properly develop 

frequencies, and, if so, under what conditions. Another obj 

to see if aluminium is a valuable metal for use in com 
alternate currents. 


Alwminiwm-Carbon Cells. 


If the time taken to develop the effects dealt with in the first 
of this paper were very small compared to the time of a con 


— ———— • ꝝͤdrn— 
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period ef an poten 

expect to get a practically uni-directional current in the circuit of 

thecell under favourable conditions as to temperature and applied 

Potential. This is not the case with the cells and frequencies dealt 

with in this paper. In all these experim 

endeavoured to make the cells the controlling part of the circait, 

that is to we between the terminals of the alternate current machine 
ductive resistance and a Siemens dynamometer were 

the only part of the circuit other than the cells experimented opon 

The resistance of the circuit including armature was from 


first portion of these experiments, the results of which are 
given in Table IV., the instantaneous values of the current, and the 


TaBLE IV. 
| 
First Second | "E E 

| half period. half period. * | E oues 
XR coe zro 

| £ | — e & 8 F 
| "In 3 * g $ | BE > 
5| & 88 3 9 BH | 5 

à E E B^ $g ajg 3 HIE 
3 8 - 'og| > 43588 5 8 20 8 
81 8 E B 85 E g Łoj ES 5 8 
E 8 E-NT | 3 "Ji 38 © oo 9-1 
p12) 8. Bigs] 5 3 5 & | BB 5 
: PI d Bigs] 3] go ixg|23| P | iB ig 
a „4 3 3 43 < |< j< 
: ae 
0 92 1 52 24 286 10 56˙ ,135| 268 | 328 27 
(2) 91 | 78; 16 | 57 89 15/69 107 265 1:10 9 
(3 91 142 162 6 | 33 99 42 1˙97 120 899 26 
(4) 74:5|911 398| 3 | 186/.65| 3 178 294 210 | 36 
6 202 96 24 154 86 | 816 35 


(8) 5 184 145 | 


— — O LL 


P e between the terminals of the cell, were observed 
aid of a Kelvin quadrant electrometer and a revolving contact 
maker The cell across which the potentials were observed consisted 
of one aluminium plate, th inch thick, separated by {th inch from 
plate 2 inch thick, the electrolyte being a saturated solution 
t I alum in water. The surfaces thus opposed to one another 
electrolyte have each an area of 36 square inches, Another 

of the same sizs as the above was placed in series with this cell. 
were used in some of the experiments, as will be 
forth. Esch of these consists of a thin aluminium plate opposed 
opposed surfaces in a saturated solution of 

uare inches area, the distance between such 


ingement of these cells was as follows:— 
(Y, all the six cells in series. Experiment (8), 
es with one another, and with the four 
series 2 parallel. Experimenta (4) and (5), 
cells in series were used. No attempt was made 
or circulate the electrolyte, but it had considerable volume 
and took some time to heat and cool. In all cases there was an 


excess of mit to insure saturation. Table IV. contains the important 


fe Er 
iM i 
EPEE 

2 F 


E 


These figures show that small currents are accompanied by larg: 
phase difference, but the effect we are looking 5 1 
ratio between the maximum coulombs in the two halves of a period, 
el with large currents for & given frequency accom- 
be gh tom ais ip enal pra difference. The average 

uced from the produ instantaneous volts and 
amperes at 20 equal intervals during a period. 
(To be continued.) 


BELT DRIVING. 


II.“ 


Tum making of 

Pulleys from thin sheet steel with all sorts of hollows 

3 te ne in the rim is properly condemned. Pulleys ought 

belt made to standard forms. High con ; 

et adit to bed over its full width. A 30-inch belt on a convexity 

mane wir will only do the work done by an 18-inch belt on the 
A bare try crowned 


on s -inch crown loses 3 per cent. at 1,50 feet 
poiocity, the los Increasing to 20 per cent. on a f- inch crown. At 
hit the loss increases to from 5 to 25 per cent., and at 
Lancashire dew? the loss is from 35 per cent. to 55 per cent. A 
ual advised by the author, went into the matter 
palley from f ing) aly reduced the crowning of a 24-inch wide 
palleys vp tog h to Ñ ths inch. A crown of wih is sufficient for 
On Wan unte d, wide, and for pulleys over this width .&, inch. 
Of the con doubled. The driven pulley 
faced adea really true running belt only needs fiat 
1 ii ourselves would say, use the minimum possible 
is straight and true, and shafts truly parallel, a 
Savexity will keep a belt to its place. Pulleys are re- 
ray 

uy di power, as well as v 
n belts, By abolish g the jockey and compounding 
be a gain of 70 per cent. of power. 


——— are destructive and useless agents. If they 
e Fint 


article June Ard, 1898, 


must be used, employ link belta, the rivet heads of which will run on 
the flange and not endeavour to climb. But no flanges are really 
needed, even on vertical shaft poles which ought to be double the 
— of the belt to give room for the belt to play without coming 


By taking out numerous small engines and using long compound 
belts instead, a Ramsbottom bleach works saves 340 tons per month 
of coal. Twenty-eight small engines have bean removed and 20 tons 
of steam pire has been scrapped. Speaking of ropes the author re- 

the square leather rope which is less wasteful of power 
than round ropes; but ropes do not run so economically as do belts. 
This is so. Ropes are claimed to require less width for main driving, 
but this is denied. The "mem of compound belts enables belting to 
transmit more power per inch of breadth than can be got from ropes. 
Ropes, of course, though thick, have only three-fourths the area of 
square ropes, and there is great loss of breadth between groove and 
groove. Our own experience as toothed gears, belts, and 
ropas, arrived at some years ago, was that where an engine would 
indicate 100 H.P. in gears, it would drive the same machinery by 
belts and indicate 105, and by ropes and indicate 110. These figures 
still fairly represent the loss of power by ropes and belts, but Mr, 
Tullis claims for belts results equal to best gearing with less risk 
of breakdowns. He condemns belts working side by side as being 
like ropes—not really working evenly together. But superposed, 
each belt does its proper duty. Side by side the shorter of two belts 
does the maximum work. 

Beveral varieties of belt are bricfly described, and their special 
points eulogised, but the general conclusion is that leather is all 
round the best belting material. Nothing like leather is still the 
cry. Mr. Tallis’s paper is, briefly stated, a special for the trial 
of compound belts. The moral is, that if your load increases do not 
spend money unnecessarily in changing pulleys, but put a fresh belt 
on top of the old one. If & belt wears out quickly, put on a new 
one with the old belt on top of it. Does a belt slip, then compound it ? 
He makes a good case. Yet how rarely isa compound belt to be 
found. Mr. Tallis makes out a very good case for them, and they 
may with advantage be used in all cases where existing belts are 
found insufficient to perform their duty without slipping. 


CYLINDER RATIOS. 


In a recent paper before the North-East Coast Institute of Eogineers 
and Shipbuilders, Mr. James Andrews endeavours to place the 
subject of determining cylinder ratios upon a systematio basis. The 
relativo volume of oylinders has always been a subject of much study. 
Some engineers aim at ing an even distribution of power 
between the various cylinders of a multi-oylinder engine. Others 
again seek to so arrange the cylinders that the range of temperature 
shall be aliko in each, while others again would aim at securing that 


the ratio T should be alike in each oylinder, and ii being respeo- 


tively the initial and final absolute temperature in each cylinder 
respectively. The author docs not pretend that any rule of 
propo will give great exactitude in results because of the 
disturbing effects of crank positions and receiver capacities, &c. 

The author submite thet a better understanding of the question 
dimensions of an engine were 
made as nearly relative as possible, thus facilitating improvements 
being In designing multi-cylinder engines 
certain conditions must be determined at the outset asa basis, and 
the following are laid down as desirable :— 

a) Maximum load on each piston. 

0 Temperature range in each cylinder, 
c) Indicated H.P. in each cylinder. 

d) Rate of on in each cylinder, 

All the above should be approximately equal. 

By securing equality under (a) be secured the greatest 
maximum power with the least weight and smallest first cost. 

Under (5) the author thinks equality in each cylinder is essential to 
best economy. i E 

As regards (c) while equality of power does not appear to have a 
direct influence on economy, yet sea-going engineers aim at 
securing equal powers per cylinder, and as they have the arrange- 
ment of the working conditions of the engines, the designer must 
sie poe the fad, if it ba one, and so arrange matters that in ae 
equal powers the engines are not otherwisa rendered uneconomical. 
There is, aleo, no evidence to show that equal powers are other than 
good for economy. As regards (d) equal cut-off is desirable to keep 
initial volumes and surfaces relatively equal in each cylinder. 

Taking the case of the two-cylinder compound, the various factors 
are :— 

P, = mean initial absolute pressure. 

P, = mean receiver absolute pressure. 

Ps = mean back absolute pressure. | 
M P — mean pressure reduced to low pressure cylinder. 


M Pi and M P, = mean pressures in high pressure and low pressue 
cylinders respectively. | 
Ai and B, = relative cylinder volumes. 
r = ratio of nsion. 


7r; and 7, = rate of expansion in high pressure and low pres- 
sure cylinders respectively. 
D fraction of drop area relative to whole combined diagram. 
Saturated steam having the expansion curve P v 42 = constant, the 
question is stated on the basis of equal powers and eqaal expansions 


" : 
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per cylinder. Given these equalities we are to find the cylinder 
ratios thus— pe eee ae 


MP = E (5 — zx) — * (1 — p). 


MP M Pg + Pa = 
“r= 2 RHQ 3 
2 Tr v) 
10 9 
_ (m)? 
Bs (2) 


When R, x 7; = rand M P, = M P; X Bz the ratio of the cylinders 
will be correct as required; but a variation of r or of (1 — p) or of 
both these, may be required. To eliminate — D without allowance 
for the free heat added to the receiver is slightly incorrect, but the 
variation of “drop " involves so many other variations that ite effect 
is difficult to allow, and variable quantities have been left out of the 
question to avoid complication. Most irregularities can be usually 
corrected by link adjustment. 

Other multi-cylinder engines are similarly calculated, thelow pressure 
mean 3 being simply the mean pressure divided by the number of 


cylin For compound engines with two low pressure cylinders, 
M P, = — to give equal loads initially and approximately 


equal powers. For equal temperature ranges in such engines the load 
and power of each low pressure cylinder is of course only half that of 
the high pressure cylinder. In other multi-cylinder engines with two 
low pressure cylinders, the mean pressure multiplied by the number 
of low pressure cylinders and divided by the total number of 
cylinders, gives the mean pressure in the low pressure cylinders. In 
these latter-day engines we cannot combine equal loads, equal powers, 
and equal temperature ranges with any degree of approximation. 

To show the effect of varying the low prersure back pressure in a 
quadruple cylinder, the following figures are given :— 


Pi P; 71 B Ro Rg B. 
190 4 1:33 1 2:0 443 110 
190 6 1:33 1 192 393 88 


A variation of 2 Ibs. in the final back pressure, altering the cylinder 
ratio from 8:8 to 11:0. Small receivers have the effect of increasi 
cylinder ratios so as to retain equality of temperatures, loade, an 
powers, especially as to the two former. When a receiver supplies a 
feed heater, the final cylinders beyond the abstraction point are 
1 while exhaust from auxiliaries has obviously the opposite 
effect. s 

The diagram efficiency, x, is the ratio of the actual mean pressure 
referred to the low pressure cylinder to the calculated, or 


Actual mean pressure reduced. 


lu 9 
P : sj-P 
TE ae)” 3 ; CE 


where pi is the initial and P, the fiual low pressure back pressure, 
it is desirable to record m as a guide for future estimations for new 
machines. 

An appendix to the paper shows the results for a triple- expansion 
engine with three cylinders, 150 lbs. pressure absolute, 1'3 expansions 
in each cylinder, and 4 lbs. back pressure, asssuming r = 902. 

Then the results are as follows :— : | 


Relati R f 
R. P, M P. londa T E nice) 
10 150 89 366 13:565 70 
2 432 55 879 36 677 13-477 67 5 
6:938 17 433 12 88 13 433 677 


The equality of load and 3 range is thus seen to be well 
secured, while the power in each cylinder or M P x R is also seen to 
be practically identical. | l 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS. — 1896. 


Compiled expressly for this journal by W. P. THompson & Oo, 
Electrical Patent Agents, 322, High Holborn, London, W.C., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. ; : l 


18,463. “ Improvements in electric incandescent lamps and other 
articles which require to be hermetically sealed.” F.J. SBATCHMELU. 
Dated August 29th. o D 

18,475. “Electric meters.“ B. J. B. Mirrs. 
United States.) Dated August 29th. (Complete.) 

18,485. “Improvements in the distribution of electrical energy 
for railways and tramways.” J. S. RAwoBTH. Dated August 29th. 

18,522. “ An improved electrolytic apparatus for the production 


ot alkali.” W. IHOUS0P2W, Baron Kelvin of Large. Dated August 
t 3 . 


(T. A. Edison, 


18,531. “Improvements in electric railway switches" RA, 
BarpwiN and H. RowraND. Dated August 30th. (Complete) 


18,549. “Improvements in, or relating to, electricaly-driwn ” 
dental engines.“ O. W. F. HL. Dated August 30th. 
18,566. An improved electric light fitting." 5 


G. Noman - 
Dated August 30th. ~ 

15,582. “Improvements in indection motors.“ R. Barm» ^ 
(B. G. Lamme, United States.) Dated August 30th. E 

18,583. “Improvements in systems for converting the energy of 
electric currents into mechanical energy by means of induction 
motors" R. BNL TTD. (B. G. Lamme, United States) Dated 
August 30th. ‘ 

18,584. Improvement in controllers for electric motors.” H.P. < 
Davis. Dated August 30th. (Date applied for under Patents, &c, - 
Act, 1883, Sec. 103, April 25tb, 1898, being date of application in 
United States.) 3 

18,613. “Improvements in telephonic systems and apparatus” :: 
J. E. Kmassury. (The Western Electric Company, United States) 
Dated August 30th. | 4 

18,629. A means of making an electrical contact by pulling .: 
cord or wire.” W. W. Martın. Dated August 31st. 

18,630. “Improvements in couplings for connecting together the 
electric wires, as used on railway trains for electrical communication 
and such like." A. SHIRTS. Dated August 31st. | 
18,649. New or improved apparatus for feeding, or moving or. 
ward intermittently, definite lengths of paper textile or other fabric - 
photographic film or other material, in sheet or rolled up form“ 


A. B. Newman and Newmar & GuarDIa. Dated August 31st. 


18 649. “Improvements in guide rodes and solenoid cores of ar - 
lamps.” J. M. Morrar. Dated August 31st. : 
18,702. “Improvements in electricity accumulators.” A. ScHavs- 
CHIEFF and A. E. Hopason. Dated September 1st. l 

18,722. “Improvements in clips for attaching to telephone or - 
other cables when drawing the same into pipes or conduite" J. G. 
Brus. Dated September lst. P 

18,740. “ Improvements in safety fuse apparatus for electrical i: 
installations."  SrgxzNs Bros. & Oo., ITED. (Siemens and : 
Halske, Aktien Gesellschaft, Germany.) Dated September Id. 
(Complete.) f 

18,743. “Improvements relating to the extraction of chromium : 
by electrolysis." J. F. L. MoxrrnR and E. A. G. BrRERT. Dated . 
September let. 

18,750. "An improved coin-freed electric machine." R. Lora 
Dated September 1st. : | 

18,754. “Improvements in electric tramways and railways.” 
J. O. Love. Dated September let. (Complete) 

. 18,806. "Improvements in telephonic apparatus.” A. GBAHax. : 
Dated September 2nd. M 
18, 807. "Improvements in electric sparkers for explosive engines." 
A. Winton. Dated September 2nd. [Complete.) 

18,820. ‘Improvements in or relating to electrically illaminated 
signs or advertisements.“ G. B.BowzrL. Dated September 2nd. 

18,847. “Improvements in electric batteries.” M. II. Fur». 
Dated September 3rd.  (Complete.) 

18,854. "Improvements in electrically igniting charges of interval 
combustion engines" A F. Evans. Da‘ed September 3rd. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Mesars. W. P. 
Tompson & Oo., 322, High Holborn, W. O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1898. 

3,569. "Improvement in electrica] apparatus for indicating ot 
recording at a distance positions of an index hand or analogous 
movable object." A. Ousrapzs. Dated February 12th, 1898. This 
relates to an electrical contact apparatus for indicating or recording at 
a distance the positions of an index hand. It is comprised of a group 
of movable contact pieces. in proximity to the index hand or 
connected with the distant indicating instrument by separate con- 
ductors. A clockwork is adapted to press the contact pieces period- 
ically against the index hand and so close one of the electric circuit: 
which control the distant indicating instrument. 2 claims. 


4,435. Improvements in electric signalling apparatus for use or 
railways.” C. S. Davy. Dated February 22nd, 1898. In advance 
of each signal post an electric warning bell is provided, suitab; 
supported in proximity to the line, having a circuit so arrange 
that when a suitable movable contact is operated by the train, tb: 
bell will be set in operation if the signal arm is in danger. At th: 
signal post is arranged another electric bell with a different tone t 
that for stopping the train, so as to notify to the driver that th: 
line is all clear. 3 claims. 


. 4,468. "Improvements in conduite for wires i prd electric cu: 
rent.“ F. G. Howanp and A. W. Sorarn n. Dated February 23r< 
1898. Straight conduit pieces are formed from strips of rolled ehe: 
metal of sufficient width that when the sides have been turned u 
the distance between the sides is sufficient to take the require 
number of wires. Cast angle boxes are used in those places whe: 
it is desired to change the direction of the wires. The interiors: 
the conduit pieces, covers, and angle boxes, are coated with insula 
ing material. 6 claims. | 
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SOME MOTORS AND A MORAL. 


Tux three papers on the application of electric motors which 
were presented in the Mechanical Section of the British 
Association, and reproduced in our last issue, gave rise to a 
debate which was mainly remarkable for the bitterness im- 
ported into it. The papers were scarcely written in a style 
to provoke controversy, Mr. Siemens chiefly confined him- 
self to setting forth the results that had been achieved at 
Oharlton, with contindous currents, Mr. Gibbings merely 
recorded the methods adopted by the Bradford Corporation 
in extending the distribution of electric power among small 
consumers, and Mr. Geipel's paper consisted of a general 
survey of the economies of electric power and a descrip- 
tion of a new three-phase plant. The occasion was, 
however, deemed by Prof. Thompson sufficient to warrant 
him inveighing in unmeasured terms against continuous 
current motors, and indulging in a piece of special pleading 
on behalf of the three-phase system. Neither the former 
deserved his condemnation, nor did the latter need his advocacy. 
Few electrical engineers would be inclined to question the 
merits of the three-phake alternating system, and there is no 
reacon to doubt that its use will be considerably extended. As 
we pointed out some time ago, it only needed. some settle- 
ment of the patent question to induce English engineers to 
look with favour upon three-phase plant, but to argue that 
because three-phase motors are doing excellent work in some 
places, therefore continuous current motors are hopelessly 
out of date, suggests a lack of knowledge of English 
electrical engineering, or a desire to think that no. good thing 
can come out of this country. - 

Considering a little more closely the points raised by the 
readers of the papers, the moet striking and suggestive 
feature presented by Mr. Siemens is that which demonstrates 
the decrease in the cost of electricity with the increase of the 
size of the dynamo. Sueh a statement has been long ago 
elevated to the status of an electrical engineering maxim 
but to some minds it. was doubtful to what exten, 
it really existed. It was obvious that the coa 
of operating a moderately-sized plant would compare 
unfavourably with the cost achieved in public supply works. 
One was, however, scarcely prepared to find that most 
public electricity works could supply electricity for motive 
power purposes at a lower rate than it could be produced in 
a place possessing the skilled labour and the knowledge of 
economics of Messrs. Siemens Bros.’ works. Yet no other 
conclusion is possible in face of the figures presented by 
Mr. Siemens. It must. be remembered that the electric 
driving machinery at the works of Messrs. Siemens Bros. 
is of considerable magnitude, in fact, the output of the 
generating station in 1897 was 1, 178, 286 units, yet in spite 
of the large demand for electricity the total cost per unit ig 
2d. It is true that the load factor is not of the best, 
but it compares favourably with that of a public central 
station. 

The moral to be drawn is that it is possible for a publio 
Supply undertaking to furnish electricity at lower costa than 
it is possible to make it even in large engineering works. 
Consider for a moment the total output of some public 
works. Bradford, during the year 1897, sold 993,558 units, 
yet with its distribution losses, ita repairs and maintenance, 
the total costs were but 1:79d. It is not necessary even to cite 
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so large an output as that of Bradford. Whitehaven, with 
178,878 units, Nottingham, with 480,981 unite, and Nelson, 
with 68,768, can show better figures than those obtained 
at Messrs, Siemens. It is true that to make the 
figures really comparable one ought to include some: 
thing for depreciation, but the comparison would not 
be materially affected. It was not Mr. Siemens’s 
intention, however, to show that it was better to make your 
own electricity than to take it from a public supply ; indeed, 
he was quite of the contrary opinion, and quoted an instance 
of the publio supply of Waldenburg, in Silesia, which conld 
have supplied the whole of the electricity used at the 
Charlton works for £2,000 less than it actually oost Messrs. 
Siemens to: produce. The very same economy could be 
effected in this country, and Bradford, Manchester, or any 
large town would be capable of meeting a Jarge demand for 
motive power at 1 8d. per unit, which is the price charged 
by the Waldenburg Company. It is but reasonable to antici- 
pate that most supply works will eventually lay down special 
mains for motive power purposes, and the time is now ripe to 
cultivate the larger class of consumer, but to do so successfully 
will call for an outlay of capital far beyond the dreams of the 
present electricity committees. Mr. Gibbinga’s paper shows 
distinctly the trend of the small motor in industrial centres, 
and there is no doubt that the scheme of hiring which he 
specially emphasised in his paper, has done much to en- 
courage the user of gmall power to adopt electric motors. 
The hiring festure may not appeal to everybody, but it 
seems to have proved a useful means of extending motors, 
judging from the fact that 42 hired motors were connected 
to the mains in the first six months of 1898, against six 
owned by the consumer. We are afraid that Mr. Gibbings 
takes a somewhat exalted view of the motor, when he 
attributes to it the power to improve the social and 
hygienic conditions of life. Powerful a factor though 
the motor may be in the industries of the world, 
it can scarcely work so great a revolution as to 
revive the small and independent industries of former 
ages. The aggregation of workpeople in factories is on 
some grounds to be deplored, but cheap and quick pro- 
duction render it necessary; moreover, we doubt whether the 
sanitary surroundings of the artisan would be much im- 
proved if he did his work at home. No one can quarrel with 
the generalities that abound in Mr. Geipel's paper. We 
have heard before the woeful tales of losses in shafting and 
steam pipes, and the extraordinary economy effected by the 
substitution of electric motors; it is good to repeat them, 
however, for one wants to enlarge the audience before which 
we can proclaim the good of the electric motor. But Mr. 
Geipel holds a brief for three-phase plant, and equally 
with Prof. Silvanus Thompson he is somewhat unfair 
to the direct current plant. The very economies that 
Mr. Geipel quotes so largely have been mostly attained with 
direct current motors. But to bring forward instances that 
tell against any of the systems is not difficult. Mr. T. 
Parker in the course of the discussion declared he had taken 
ont three-phase machinery and substituted direct current 
plant; on the other hand, we have ourselves knowledge of 
a case where three-phase motors have replaced a direct cur- 
rent system. Then, again, it can be urged that the most 
prominent use of electric motors at the present time is for 
the propulsion of tramcars, and on these continuous current 
is almost exclusively used. There is much to be said for 
both continuous and three-phase, and it is extremely probable 
tbat single-phase alternating may also shortly find numerous 
adherents. 

To preach three-phase in the manner of Prof. Silvanus 
Thompeon is to under-rate the knowledge and intelligence of 
English engineers. Great progress will be made in electric 
power work, but many years will elapse before it ig entirely 
ọn one system, | 


CHARGING SECONDARY BATTERIES. 


yea 


THE paper read before the B.A. meeting by Messrs, Cahen 
and Donaldson on this subject is one of considerable import. 
ance to electrical engineers in general, and to thon 
interested in battery traction more particularly. 

It has for some time been known that batteries could be 
quickly charged at constant P.D., but what other advantage 
besides saving in time this method possessed, was not known 
with any degree of accuracy. Only by a series of carefal 
testa, such as these now described, could the method be 
examined and reeults obtained upon which every reliance 
can be placed. The saving in time in charging, amounting 
to one-half, is of importance in motor or tramear work; 
in such cases the 10 per cent. logs in efficiency which attends 
this method of charging at constant P.D. is not serious, 
when we consider the greater capacity also obtained. 

This increase of capacity is most difficult to understand, 
and may be due to the high P.D. acting on the active 
materials in their uncharged state at the commencement of 
charge. The P.D., beginning with constant current, is bat 
2 volta, and reaches 2:5 only at the end of the charge, 
when the most accessible materials have been already 
converted, whereas, with a charge starting at 9:5 volts, the 
action will penetrate more deeply into the substances, they 
being then in a condition to more readily combine with the 
liberated elements. 

Whatever the true explanation, it is a very valuable advan- 
tage in traction work to be able to increase the capacity of a 
battery by merely adopting a method of charging, gaining 
thereby 80 per cent. more capacity. This gain has long 
been known, but never before measured and given to the 
world. 

So far as prior knowledge of its utility is concerned, we 
may call attention to a communication recently brought 
before the Société des Ingénieurs Civile de France, by M. F. 
Drouin, entitled “ Tramway Electric Traction by Rapidly 
Charged Accumulators.” We cannot here devote the space 
necessary to a detailed description of M. Drouin's paper, 
but the main features of the scheme were the employment 
of plates (Tudor) of large surface, charging at constant 
5 utilising part only of the maximum capacity of 
the . 

The higher P.D. maintained during discharge after a 
constant P.D. charge. is also due to the more thorough 
action of the high P.D. acting from the commencement of 
charge; this is also au advantage of appreciable value. 

It would be interesting to carry the tests still farther by 
charging at still higher P.D. than 2:508. The anthors do 
not state why this particular figure was chosen; what woald 
be the results other than increased heating of the electrolyte, 
if the charging P.D. were increased to 2:6 or 2:8? 

Electrical engineers must feel considerably indebted to the 
authors for their work, and the able manner in which the 
results are put before them, for but. few engincers have the 
time or means to find out all these things for themselves 
with any degree of accuracy. | 

The only point left unsettled is the effect on the dun- 
bility of the plates. We have heard it said by an engineer 
who has used the method without making any measurements 
to find its actual value, but merely to save time in charging, 
that the pasted plates are improved under the treatment, and 
that a longer life may be expected. í 

The excessive heating at commencement of charging is & 
loss which can, to some extent, be reduced; it deper ds, to a 
great extent, on the superficial area of the plates, and points 
to the use of thin plates of large ares, rather than thick 
plates of small area; this, however, is governed by the qaet- 
tion of mechanical strength. D. fferent types of plates will 
no doubt give somewhat different resulta, as the in 
5 of the cells differ with different construotions of 

ates. 


j It seems that the secondary battery is etill a subject for 


profitable investigation. 
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PØ PME ar my UNDER CROS8-MAGNETIS: 
ING FORGES. 


Br W. H. EVERETT. 


ntributions to this subject, so far as I have 

Ez ji etl ver lta in & contemporary in 1890; 
E! tal ep that both of them are disfigured 
V It may be OTS, which seem to have hitherto escaped 
Y ep agre Bufficent, to point out one of these errors 


thors of 
* 5 p dan ae of the articles 


AN vg ing m 


ve some experimental 
Y means of a well-devised arrangement for 


— Wagnetisations at right angles. Their second 
i a= Rs includes two B— N ourvee, one showing the behaviour 


f. of artain piece of iron under the action of a single mag- 
pj; Betiing force, the other giving the results when a force at 
;,., Fight angles is simultaneously applied. Comparing the 
‘2% Mrd of these curves with the first, the writers observe 
ie that “the permeability shows a large decrease, due, of 
‘uy 2) course, to the fact that the plane of induction alters with 
‘rev eh alteration of the transverse magnetisation; and the 
yr Secondary only measures the component of the induction 
D. to itself. Now this explanation is erroneous ; 
„ lot khe component of a vector in any direction is not 
5. affected by the addition of a perpendicular vector, unless the 
* vectors in these two directions are physically dependent on 
x» ech other, For example, the component magnetising 
. foro in any direction is not affected by the application 
ofa fore in a perpendicular direction. Yet the writers 
] to argue that magnetisations in perpendicular 
directions are a rendent although their own instractive 
experiments prove the opposite. 
Sen ppose that a total magnetic force, H, is a at & point, 
., and bat an induction, B, is thereby produced. In general, 
- Barad H will not eoincide in direction unless the matter is 
i pic. Let u denote simply the ratio of the magnitudes 
. o EB and H. Resolve B and H along any direction z, 
^ their components being B, and Ha. . 
UO Then 


Zw 
B, ene Bz 


Zz F- 
cos Hz 


Armd if the matter is isotropic, 


Vs ratio B. NM. may be cailed the effective permeabilit 
or the direction z. It follows, then, from the above meme 
-22 thet the effective permeability is, in isotropic matter, the 
ame for all directione, and is equal to the true permeability 
^ "Wm the p . e . o 
1 ratio of the total induction to the total magnetising 
Y Accordingly if a transverse force, H, is applied to an 
) 9 , 
di Aere, of a magnetic circuit, where a longitudinal foroe, H;, 
„ing, the effective longitudinal permeability will in 
a me, be altered in this portion, and hence also the total 
„ ier longitudinal induction through every section of the 
i For B. = u He, whereas in the absence of a 
e we should have Bs = ps Hs, p denoting 
„lien corresponding to the resultant force 
P H.? + Hy Ind p, the permeability corresponding to the 
£^ wo? Bil. ‘Therefore the application of H, diminishes B, 
à diei £4, 83 is usually the case; but with small forces the 
^ d Ve TANT may be increased, and for certain pairs 
* pue! N. and H, it will remain unchanged. 
"T — example is the case of the transverse component 
S magnetising force due to the current round the 
E fes a dynamo.“ This must slightly l ssen the 
ign) We permeability of the iron in the armature for the lines 
4? Amodio due to the field magnet, and must also have a 
5,77 Mag We on the pole-pieces, which form part of the 
p Tarn ww for the lines due to the current in the arma- 
vv fare. Made this transverse component, there is, of course, 
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the counter magnetising component which accompanies the 
forward lead of the brushes, 

Siuce the coil of every electro-magnet (except a uniformly 
and closely wound ring) gives a transverse component of 
magnetic force at nearly all parts of its fleld, it follows that 
the longitudinal permeability must be thereby more or leas 
affected. In the ocase of very long cylindrical coils this 
transverse force is comparatively unimportant, being very 
small except near the ends, but in short coils it is by no 
means negligible. | 

An error of very small (probably negligible) magnitude 
will be caused by this effect in the determination of per- 
meability by the bar and yoke method. 

There is a different method of treating the subject, which 
we will merely now indicate briefly :— 

Let there bea magnetising force, M, at any point in a 
piece of isotropic iron, and euppose an induction, B, is 
thereby produced. If, now, a get ond force, Hz. is applied 
there will be a definite resultant force H. and this will pro- 
duce a definite resultant, induction B. This B is the induc- 
tion, and, since the iron is isotropic, it will have the eame 
direction as H. The direction and magnitude of H are 
independent of isotropy. Suppose, now, that HM, be regarded 
as producing an induction B,, such that Bi (existing before 
the application of Hz) and B, give B as their resultant. 
Then we have to consider the state of the iron with respect 
to the additional force, and it will be found to be curiously 
colotropic. 

The full investigation is too long to give here. Various 
cases have to be considered, depending on the values of H, 
and Hz. In the most notable case we find that if H, is a 
generator of either of two cones, having the direction of H, 
as their common axis, it will experience a permeability equal 
to ui; for any direction lying between the cones the perme- 
ability will b» greater than , and for other directions less, 


A NEW FORM OF ALTERNATING CURRENT 
INSTRUMENT. 


By ARTHUR OC. HEAP. 


THERE are two sources of error in amperemeters and volt- 
meters for use in alternate current supply stations which 
have not reocived the attention they warrant, namely, errors 
due to change in the periodicity and wave form of the supply 
current. 

If the condition of supply is constant re, it is 
especially important that the voltmeters should be free from 
errors due to the above causes. The usual practice at the 
present time is to employ electrostatic or hot wire instru- 
ments. The former are open to the objection that the forces 
dealt with are so small that they are necessarily of very 
delicat» construction, and further, cannot be made es 
recording instruments, and the latter to the fact that they 
take rome time to come to their correct reading, and many 
of them vary considerably when placed in a draughty engine 
room. 

To overcome these sources of error and to. produce an 
instrament which shall at the same time have plenty of 
power in ita working porte, negligible temperature error, and 
consume few watts, the writer has designed the following 
method of construction, which will be best by refer- 
enoe to fig. 1. 

M M is an electro-magnet built up of laminated plates of 
transformer iron, shaped as shown; the seofion for an 
ordinary inttrument being about 8 square centimetres, the 
length of the limbs 8 centimetres, ard yoke 6 centimetres, 
and is so made that the yoke can be easily withdrawn to 
allow the coils, P P, aud 8 5, to be slipped on. The weight 
of the iron circuit is about 1) lbs. An iron core, u“, is fixed 
between the pole pieces, leaving an air gap of about 2 mm. 
on each eide. 

Between it and the pole pieces a ooil of wire, c, carrying 
a pointer, is pivoted so as to be free to turn in this air gap 
against the action of springs or gravity. Round the iron 
circuit a number of turns of suitable wire, P P, are wound ; 
these are connected to the source of snpply, and form the 
exciting circuit of the eleotro-msgnet : over these an entirely 
distinct set of turns, 8 8, are wound, and the ends of these 
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are connected to the terminals of the pivoted coil, c, through 
an adjustable resistance, R. 

It is, therefore, seen that the secondary current induced 
in the s s turns by the alternating current in the primary, 
P P, passes through the pivoted coil, c, which is free to move 


Fia. 1, | 


in the magnetic field created in the air gap by the primary 
turns; the coil turns through an angle which varies with the 
volts applied at. the terminals of the primary, and the 
amount of such movement is indicated by the pointer on a 
scale in the usual manner. 

The number of turns on the primary coile, P P, and the 


TABLE I.—VOLTMETERB. 


— 


Volts. 
Divs. def. on Inst. f | 
From London From alternator | From alternator 
Electric mains 83 ~ 83 ~ | 43 ~ 
| | 
5:9 | 0 | 0 | 0 
84 10 | 101 | 10 
11:6 20 20° | 20° 
15:0 30 30° 30° 
20°4 40˙1 | 39 95 40° 
25˙2 50 50 1 50° 
306 | 60: 60° 69° 
36:0 | 701 70° 70: 
42:0 | 800 800 80°0 
47 5 | 90° 90° | 90: 
^3:2 1001 99 9 | 100° 
58:5 | 1100 | 1100 11015 
63:5 | 1200 1200 | 120' 


resistance, R, are regulated according to the voltage of the 
circuit on which the instrament is to work. 

In order that the indications may be free from periodicity 
and wave form errors, it is necessary that the magnetic 
leakage should be small and remain constant; the air gap is 


0 20 40 60 
Divisions on Instrument Scale, 
Fig. 2. 


therefore made smal], and the secondary turns are wound on 
the lower half of the magnet limbs, as far from the pole 
pieces as possible. 

A voltmeter made on this plan is free from errors due to 
periodicity and wave form over a very wide range, as the 
figures in Table I. show, 


The readings for column 3 were taken on an instroment 
working from an alternator with slotted iron core, having an 
almost flat wave form at a periodicity of 83 ~. Those in 
column 4 are for the same instrument working off the same 
alternator at a periodicity of 43 ~, and those in column ? 
are for the same instrument working on the mains of the 
London Electric Supply at an average periodicity of 83, - 

The three curves plotted from the above figures lie exactly 
over one another (fig. 2), and show that the alteration in 
wave form between the iron core armature alternator and 
that of the London Electric mains, and a change in peri- 
odicity of 50 cycles per second, make no difference in the 
readings of the instrument. 

An amperemeter is constructed on the same plan, using 
the same iron circuit and moving coil, the pri turns 
being few in number, and of large section suitable for the 
current to be measured, or the turns, P P, may be similar to 


those used for the voltmeter, and are then supplied with - 


current from a suitable series transformer, the of 
which carries the total current to be measured, ri pol Be 
being connected to P P. The resistance, R, is replaced by 
inductance. 

One advantage of this method of construction is that 
instruments can be supplied with two or three or more 
ranges; in the case of a voltmeter, by bringing separate 
windings out to separate terminals on the instrument, and in 
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the case of an ammeter by supplying two or more series 


transformers, having different current capacities 
work to the one indicating instrument. Where 


oc 
recording 


ammeters have to be used on high tension circuits, these © 


transformers can easily be well insulated, and with a suitable « 


earth connection, make it that the instrument can be 
for changing charts, &c., with perfect safety. 
A considerable amount of experimental 


^" 


work has been 


carried out at Messrs. Elliott Bros., 101, St. Martin's Lane, 


who are the sole makers of the different types of 


and indicating instruments, and to whom the vriter is 


indebted for many valuable suggestions. 


THE DOE PRIMARY BATTERY. 


UxpER the title of “The Doe Portable Electric Light p à 


Power Syndicate," a company is being formed to 
improved form of primary battery, the 


invention of Mr. 
W. S. Doe. As far as can be judged, there appear to be 


15 
~ 
` 


certain points of mechanical construction in the cell which ` 


are decidedly good. Everyone who has bad to deal witb 


primary batteries knows what exceedingly messy 
they are at the best. 


What with leaky cells, badly fixed | 


1 
N 


2 


zines and carbons, corroded terminals, and all the rest of i. 


m wey. short time, inspire unmitigated disgust, 
S & the pretensions of the inventors are almost 
Nn from being borne out. Some of our readers will 
A^. 'eolleot the very early days of the fountain 
lively appliances they were. The 
from was felt on withdrawing one of these 

Dearly the pocket and discovering that the ink 

to — leaked out, was immense; now, however, 
Ee pafec mechanical skill having been devoted to the 
AA "iiy tight joints and freedom from all the dis- 
qe S were at first inherent in the appliances, 
, is that pen, and the result of good workmanship and 

| BA w K *feotly tight screw-joints are obtained with- 
E. p n YUbber. washers, &c. So it will, we believe, 
— qo a Yi portable batteries. The use of built up” 
"^a “galls mado in numberless parts, ill fitting, badly designed, 
vn poked with all sorts of asphalte or bituminous cements 
her which are supposed to prevent the metallic connections from 
An boning eorroded, but which do not do so, all these will 
us y be got-rid of and then there will be some 
X51: qan for the cells coming into confidence. If Mr. Doe 
| bs been working in this direction, there is some hope 


a2 which can simply be dropped. into the cell when required 
A for use is a vast stride in the right direction, and if the state- 
= ment that the electrolyte is such that polarisation is reduced 
to a point which has hitherto not been approached, is correct, 
another distinct A been made ; en i x we, at 
present, are scepti prospectus, like other pro- 
speectuses of the kind, is full of ridiculous statements; who 
ever heard of a battery electrolyte that was “explosive and 
inflammable.” Yet it is thought n to inform the 
pea blic that “ the electrolyte is a clear, colourless fluid, abso- 
ee to handle, non-explosive and non-inflam- 
maa ble." 


We are als» informed that it had been found impossible 
to get a primary battery that would maintain an even cur- 
reit, all other pri batteries quickly polarising,” a state- 
ment which is absolutely untrue. It may, however, be 
docabted whether those who drew up the prospectus know 
at polarization means, if we are to judge from the follow- 
in E paragraph :—“ As evidence that this battery does not 
po R arise, it should be stated that, of the numerous batteries 
wła ich have been in constant use in England for over six 
me—mnths, in no single instance has any sign of polarisation 
be n detected,” which is simply downright nonsense. It is 
ale «o claimed that for many purpose of motive power, where 

(oll and gas are useless, the battery will prove useful; this 
re nin to be seen. In the meantime we have favourable 
Yee orts from the late Dr. Hopkinson, and Messrs. Houston 

wsd Kennelly, on the merits of the battery, about which we 
shall be interested to learn more. 


" Let it not be forgotten, however, that the battery con- 
;; pines zine, and ore the electrical energy produced is 


10 to 30 times as expensive as that from a steam engine and 
which although we must confess that the chief uses to 
the battery is intended to be applied are in the legiti- 
ao field of a primary battery. The purchase price, 
al »000, from a capital of £40,000, is altogether out of 
Proportion to the value of such an invention. 
Sine the above was set we have gone further into the 
eter and added a few brief comments in our “ Notes” 


* XR "a 


SIDE LIGHTS ON CABLE ROUTES. 


I. 
aie Wudy of what we may fairly enough call an unsuccess- 


Anirigne, we commend to the attention of our readers a 

2 sort printed in June last by order of the Speaker of the 
„ d Good Hope Parliament, headed “Copies of Com- 
o enen that have between the Government of 
2 4 the Cape Colony, the Imperial Government, and the Eastern 
L pi Company, on the subject of a Deep-Sea Cable vid the 
: — id extension to Australia.” The frank audacity of 
de proposals advanced by the Eastern Telegraph 
Comme ny and its backers would come as an amusing relief 
(aims rm] of these letters were it only new, but for those 
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and Canada. 


The nature of these 
. March 22nd, 1897, addressed by Mr. J. Denison Pender to 


441 


who have any knowledge of the methods by which in the 
East and in Australasia these companies have gradually 
acquired their present monopoly, the freshness of the style 
has altogether disap 5 | 

To lay the matter clearly before those who may not care 
to wade through these letters, we may state shortly that 
they refer to certain proposals made by the E stern, Eastern 
Extension, and Eastern and South African Telegraph Com- 
panies, to the Imperial Government, and to the Govern- 
ments of Cape Colony and of the Australian Colonies. Of 
these cable companies, the Estern and the Eastern and 
South African are practically one in all but name, and are 
both under the able management of Mr. J. Denison Pender, 
who is also a director of the Eastern Extension Telegraph 
Company, the interests of which are most closely allied with 
those of the other two companies, the Marquis of Tweeddale 
being chairman of this as well as of the Eastern . Company. 


The community of interests above indicated obviously calls 


for joint action in cases of need. Now, for some years past 
(since about the time of the Transvaal difficulty), the tele- 


. graph lines to the Cape and South Africa generally, have 


given much trouble, and caused much dissatisfaction, owing 
to the frequent, breakages; these lines run along both the 
east and west coasts of Africa, the Eastern and Sonth 
African owning all those on the east, and a portion of those 
on the west coast. This conpany, therefore, suffers both in 
pus and oredit, owing to the frequent interruptions, which 

ides, might possibly make the laying of an opposition 


cable necessary, thus entailing serious competition, reduced 


rates, and consequent loss. Such a position olearly requires 
remedy. The allied Eastern Extension Company algo is not 
free from the serious danger of competition, should a cable 
over which they have no control be laid between Australia 
his also requires attention. The papers now 
published by the Cape of Good Hope Parliament expose the 
manner in which the combined companies hope to find relief 


from the troubles above indicated, but not at their own 


expense. | 

“About the beginning of this year frequent reference was 
made in the press, many paragraphs appeared concerning an 
* All-British cable to Australia, vi the Cape, and touching 
at various places en roue, which, in return for. “ certain 
privileges,” would be laid by the companies above mentioned. 
rivileges is given in a letter dated 


the Chancellor of the Exchequer. In this letter, after 
referring to the demand for “additional telegraphic com- 


 munication between Great Britain and the Australasian 


colonies, quite independent of the Mediterranean route,” 
Mr, Pender pope that the combined companies should 
provide “cables between England, the Cape, and' Australia, 
touching only at Gibraltar, Sierra Leone, Ascension, St, 
Helens, Durbar, Mauritius, Rodriquez, and Cocos.” In 
consideration of the above, the “ privileges” asked for are 
the following :—£25,000 annually for 20 years from the 
Imperial Government; an extension by the Australasian 


' Governments, for at least 10 years, of the annual £32,400, 


which they have been paying to the Eastern Extension Com- 
pany for the last 19 years; also a present of a double-wire 
andline (about 1,000 miles long) between Cape Town and 


Durban, from the Governments of Cape Colony and Natal, a 


landline which, as the Postmaster-General of Cape Town 
points out, is equivalent to a perpetual subsidy of £12,000 
per annum. An underground landline service from London 
to Cornwall is also to be provided ; this will cost the Imperial 
Government at least £50,000. In addition to the above, 
it is stipulated that an annual subsidy of £32,000 for 20 
pes shall be paid if a branch cable be laid from the 

ychelles to Ceylon, touching at Diego Garcia on the way. 
The financial side of the pro having been set forth, Mr. 
Pender asks for “an undertaking by the Governments con- 


 cerned that, for a fixed period, they will not subsidise any 


opposition line connecting any of the places served at 
present by the associated companies. On their side, the 
companies to undertake to increase their cables when- 
ever neceseary to meet public requirements. This prin- 
ciple was, to tome extent, formally recognised by the 
Imperial Government, with the approval of the Austra- 
lasian Colonies, when the Eastern Extension Company's 
Singapore-Labuan-Hong Kong cable was laid in 1894." 
The qualifying words, “to some extent, are very much 
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needed here, as Article 7 ia the agreement between Lord 
Ripon (then Secretary of State for the Colonies) and the 
Eastern Extension, &c., Company, concerning the Singapore- 
Labuan-Hong Kong cable runs as follows :—“ Nothing in 
this Agreement shall affect the right of Her Majesty's 
Government to grant to the Government of the Dominion of 
Canada, or of any Colony in Australis, N to lay, or 
cause to b» laid, a submarine telegraph cable connecting 
Hong Kong with Canada or with Australis, provided such 
connection with Canada or Australia be completed within 
five years from the date of this Agreement, after which date 
the exception in this Article mentioned shall become null 
and void." 

In Article 4, Her Majesty's Government reserve the right 
to permit the laying of cables by others, if *such new cables 
should in the opinion of Her Majesty's Government be found 
n in the public interest of Great Britain, ou 
Kong, the Straits Settlement, or Labuan, or in the genera 
interests of international telegraphic communication." 

These quotations, as well as the fact that no subsidy is 
mentioned in the Singapore-Labuan-Hong Kong cable 
agreement, show that it is always well to verify references, 

This attempt to confirm the existing monopoly of the 
allied companies would, of course, if successful, have the 
effect of relieving both the Eastern and South African, and 
the E:stern Extension Companies, from the awkward position 
in which they at present find themselves. The Eastern and 
South African Company would be provided—at Govern- 
ment cost—with an efficient service to the Cape and Natal, 
and would also be freed from the danger of a competing 
cable. The Eastern Extension Company would no longer 
have to count with a competing cable from Canada t» 
Australia, and would, besides becoming independent of the 
ricketty landlines across Australia, also ensure the continuance 
of the colonial subsidy of £82,400 annually, which would 
otherwise lapse hext year. The suggested method of securing 
B monopoly, although sufficiently efficacious, and reaching 
the limits of any demand to which England could by any 
possibility accede, is not so thorough as that adopted by these 
allied companies in their dealings with other countries. For 
instance, to secure their interests in China against a com- 
peting American cable from San Francisco vid Honolulu and 
the Spanish islands in the Pacific, the Eastern Extension 
Company, in return for providing an efficient service to 
Manila from Hong Kong (by moving their cable direot into 
the town) exact from Spain a prolongation for 20 years, of 
an absolutely exclusive right to lay cables from Manila to 
Hong Kong, besides the landing rights on all the Spanish 
possessions in the Pacific, These rights, owing to the result 
of the war, are probably now of no value. | 

To turn again to the letters relating tothe proposals of the 
allied companies, we find that, under date of November 12th, 
1897, to the Dhanvellor of Exchequer, the Marquis of Tweed- 
dale repeats in a modified form that portion of Mr. Pender's 
letter which relates to carrying the cable from Gibraltar to 
Oape Town (the subsidy figuring at £20,000 per annum), 
also the request for landlines from London to Oornwall. The 
clause intended to shut ont competition also recurs, but as 
regards the line to Australia, Lord Tweeddale writes: 

* This proposal, if approved, would leave for after arrange- 
ment the continuation of the cables from South Africa to 
West Australia, and, in the meantime, would provide the best 
alternative means of strengthening cable communication with 
our African eolonies by a cable landing throughout on British 
territory only, as well as placing the important islands of 
Ascension and St. Helena in telegraphic communication 
with Great Britain. . 

“The triplication of cable communication with South 
Africa has been decided upon, not on account of any 
abnormal development of traffic, but because it has always 
been the policy of these companies to ensure the mainten- 
ance of communication between all points in their system, 
more especially b:tween Great Britain and her important 
colonies; and although it is improbable that with two lines 
of cable communication between South Africa and Great 
Britain the telegraph service between these places would 
ever be totally interrupted for a long period, yet it is con- 
sidered that with three lines of communication the fear of 
total interraption would be entirely removed.” 

The extension from the Oape to Australia is thus shelved 
for atime. The admission that for satisfactory telegraph 


service a third line is requisite, quite justifies the opinion ^4 
expressed in a letter of March 22nd last from the cuim 3 


General of Cape Colony, who says, “I would wish to t 
that, in my opinion, no subsidy should be given by the Oape in 
connection with the revised scheme, as the traffic receipts at 


the present time appear to warrant the laying of an addi. 
tional cable on commercial grounds alone, without the aid of 
a subsidy from the Cape, or Natal, or any State or colony in 
South Africa. At all events, if the Eastern Company 
not lay a third cable it will be worth while for some other 
company to do so, and this would lead to competition in 
rates which would undoubtedly be beneficial to Sonth 
Africa.” The opinion thus e by Mr. French in this 
letter is jastified by the information given in his note 
attached to a telegram from the Agent-General of the Cap: 
to Sir Gordon Sprigg, under date March 9th, from which we 
quote :—“ I have not as yet been able to obtain reliable 
information as to the total value of the South African cable 
traffic during the year 1897, bot although it will not probably 
(owing tothe depression in the Transyaal) reach the very 
high total of £300,000 attained in 1896, I have little donde 
that it will exceed considerably the limit of £180,000 fixed *- 
by the late Sir Jobn Pender as a paying revenue for the ^ 
existing cables." Mr. French, in this note, also protests -' 
against giving a practical monopoly to the Eastern Company, ‘* 
by which they would be in a position to refuse that reduction 
of the present rates, which will be expected from the cm- 
pany in the near future. | Es 
From the evidence given above, and from the notoriondy -* 
unsatisfactory condition of the lines to the Cape, it seems +- 
clear that the Eastern and South African 1 and its = 
friends have a duty incumbent on them, not only to provide 
a third cable, but also to provide it for their own safety ; fre -* 
of subsidy or conditions. The gains from the cable traffic, := 
as pointed out by Mr. French, are more than sofficient to- 
warrant this, and as the only possible alternative route for 
such a cable is vic Ascension and St. Helena, it is monstrous = 
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to call on Her Majesty's Government for assistance in 


carrying out a work which their own commercial interests +: 
absolutely require. uu 
That these companies are not justified in the claim which :^ 
they make for State assistance, the following figures wil + 
prove up to the hilt. Apart from the revenue derived from =: 
traffic, and to which Mr. French makes allusion, the Eastern .: 
and South African Company already receiver, almost entirely ‘:: 
from British sources, annual subsidies amounting to £88,000 .» 
per annum. The African Direct and West African Telegraph =. 
Companies, in which the allied companies arelargesharebolder, .. 
draw from the British and various other Governments © 
annual subsidies amounting to about £65,000. Thus, alto = 
gether, the total at present paid in subsidies to the African :- 
cable ring amounts to more than £150,000 yearly; and they :: 
have already received in this way, quite apart from their = 
traffic earnings, a sum exceeding £2,000,000. Š 
We do not include here the Eastern Extension a s 
which we Propose to deal with in a future artiole, but will only ~ 
remark that this partner in the scheme we have here exposed -- 
has, during its existence, drawn well over £1,000,000 in 
subsidies, besides having a reserve fund of more than. 
£800,000 in hand. ` 
That the proposals made by these allied companies were 
even thought worthy of consideration by a Departmental 
Committee appointed by the Treasury, qrons nothing beyond; 
the influence which they possess in official circles We are 
glad to notice that in the draft instructions to this Committee 
the following: The Committee will understand that in n0 . 
case can an unqualified guarantee against subsidised com . 
petition be given.” | 
After that part of the scheme, which entailed a prolong» . 
tion of the cable from the Cape to Australia, collapsed, tbe. 
Agent-General, in a telegram to the Premier of Cape Colony, 
asks: “If All-British cable stops at Cape, and proceeds no 
further, what contribution or subsidy are you pre to 
offer— Committee awaits reply." The reply of Bir Gordon 
Sprigg, dated May 15th last, is perhaps the best which 
could have been made to the impudent demands o% — 
these “sturdy beggars,” and runs as follows:—" In 
letter, December 29th, company offered to ley cable 
without South African subsidy. As nt traffic warranis 
third cable on basis of revenue laid down by Sir John Pender, ` 
feel sure South African oontributories to subsidy wonld 1% ` 
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entertain question of increase without satisfactory guarantee 
regarding reduced rates, as monopolists company must make 
concessions to meet legitimate public requirements.” 


REVIEWS. 


The Indicator Hand-book.—Part I, By C. N. Pickworru. 
Manchester: Emmott & Co. 


Many engineers think they know all about indicating and 

indicators, bat few are fully alive to the very many 
inaccuracies which occur in indicator practice, either in the 
springa, the connections to the cylinder, the leading off of 
the barrel strings, or the correct proportioning of reducing 
gears, this latter a most fruitful source of errors in diagrams. 
For all ordinary purposes of the steam user the reducing 
gear need not be absolately correct, for the chief use of the 
indicator is to keep a check on the valve motion, to detect 
faulty steam distribution, and it is by no means necessary to 
be always calculating power and coal consumption ; but where 
correct coal or steam consumption is to be found in terms of 
per the indicator must be correct. In Mr. Pickworth’s 
ittle book he has sought to fully describe the indicator and 
its application, and to examine in detail the errors of the 
instrument itself, and the errors above point:d out of faulty 
attachment and driving. Like everything else connected 
with steam engineering, the indicator has been a victim to 
high pressures and speeds, and has had to be gradually 
developed from the old form of McNaught and of Hopkin- 
ton, which were direct acting instruments, to its modern 
form, the essence of which is that the piston shall have a 
very small movement, which shall be multiplied by light 
levers to give the requisite pencil movement. 

Obviously, where the movement of a spring is thus mag- 
nified, its errors of movement are also magnified, and this 
entails great accuracy in the springs. We hope it is not to 
to-day, but only a few years ago it was customary to soft- 
solder the springs into their heads. This destroyed the 
lemper of the springs in the first place. In the second place 
aspring thus made was not likely to be absolutely accurate. 
It would not do to unsolder it. Consequently it became 
necessary to always make a spring a little stiffer than it was 
wanted to be, and it was then reduced to its proper strength 
by brushing it with a steel wire brush. As the brush could 
only fully attack the outside of the helix, the section of the 
spring wire was made to depart from the truly circular. 
Such springs could not, therefore, be considered first class. 
Now, the correct manner of making a spring is to nip it 
tightly in its heads entirely free from solder, and to reduce it 
to correctness by screwing the heads a little off or on, so as to 
alter the length of the helix. When correct the nip was 

nt, and not till then was the spring cut to 
correct length over its heads on their abutting surfaces. In 
certain American indicators inspected by the present writer 
afew years ago, the springs were very distinctly faulty, and 
compared badly with English springs. But one very good 
spring improvement was due to the Americans in the ball 
end of the Crosby double helical spring. 

The author seems to have described every kind of indicator. 

was a time when the number of different styles of 
instrument could almost have been counted on one’s thumbs. 
Now, all 10 fingers will not count the ordinary types, which 
are all described and mostly well illustrated, as also are 
reducing gears. 

We see no reference to the name of Casartelli, of Man- 
cheater, who was, so far as we know, the first to place the 
making of indicator springs on a sound and scientific basis. 
We are glad to be able to recommend the book to those who 
desire to get up the subject of indicating. 

3 that in Part II. there c ba more attention paid 

gas engine diagram, which is not recognised as it 
ought to be, to be a multiple diagram, and the result is that 
the indicated H.P. of a gas engine as usually found from 
one round of the pencil is far from being correct. The gas 
engine is absorbing power on all revolutions not explosive, 
and due allowances Aig se De made e these, Obviously, 
asa gas engine usually takes an equal charge of gas every 
intake stroke, it is best to count the explosive strokes when 


light, and when loaded to get at what the load per se is 
absorbing. In this way the gas engine lends itself very well 
to the finding of the power absorbed by any one machine as 
the explosions can be counted which are due to the machine. 
The author might well devote a chapter to this subject in 
the promised second volume. 


Mechanical Engineers’ Office Companion. By R. EDWARDS. 
London : Crosby, Lockwood & Co., 1898. 


Without finding fault with this book, which is a con- 
veniently small book of rules and tables, it seems to us that 
there was no special call for it. The chief set of tables is 
good, and consists of 22 columns of all sizes from +} th to 
500, carried out as squares, cubes, roots, metrical equivalents, 
areas, circumferences, strengths at 20 tons per inch, Whit- 
worth thread sizes, and strengths and weights of iron. There 
are various other tables and rules for machinery proportions, 
and the whole is nicely printed and arranged. A feature in 
the book, which is at once convenient and noteworthy, is that 
there is an index at each end, just inside the two covers, 
where an index ought to be, and never is. 


ALUMINIUM AS AN ELECTRODE IN CELLS 
FOR DIRECT AND ALTERNATE CUR: 
RENTS.* 


By E. WILSON. 


(Concluded from page 435.) 


THe experiments in figs. 1, 2, 3, give results obtained with an 
exploring electrode inserted between the plates in the electrolyte as 
in the first portion of this paper. The aluminium and carbon plates 
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taneous values of the current in the cell, and the potentials between 
the exploring electrode and either the aluminium or the carbon 


plate. 


* Communicated to the Royal Society by the late Dr, J. Hopkinscn, 
F. R. S. Received May llth; read May 26th, 1898. 
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In figs. 1 and 2,the Siemens dynamometer in the circuit regis- 
tered the same current, namely 3:97 amperes, but the frequencies 
are 16 and 98 5 respectively. We see that m second is too short to 
allow the effect we are looking for to fally develop since the ratio of 
the maximum coulombs is 1:47. Oa the otber hand, if we examine 
the two sets of curves we see that at 98 periods per second the 
potential difference b:tween the exploring electrode and aluminium 
has a maximum value of 3:63 volts during the halt period when the 
coulombs have the smaller maximum, whereas at 16 periods per 
second, the same maximum current is produced with a larger maxi- 
mum potential, namely, 6 27 volts. That the aluminium plate was 
an anode during the half period when the maximum coulombs were 
& minimum, was proved by noting the direction of the electrometer 
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deflection, when the positive pole of a Clark’s cell was connected to 
the insulated quadrant, and examining the observed direction of the 
deflection during the experiment. Experiments made upon the 
resistance of the elec:rolyte with two exploring electrodes, employ- 
ing alternate currents, show that at the temperature at which these 
experiments were made, namely, 133^ for the 16 frequency, and 114? 
C. for the 98:5 frequency, the resistance of a layer of the electrolyte 
of area equal to the area of the plate submerged, and length equal to 
the distance between the electrode and the plate has a resistance of 
about 0063 ohm. The curves of potential in fig. 2 have been 
corrected for this, and the dotted lines show the results. The average 
watts dissipated by electrolytic hysteresis at the carbon and aluminium 

lates at 98:5 periods per second, fig. 2, are 0:69 and 4 5 respectively. 

his takes no account of the resistance of the electrolyte, and has 
been obtained by taking instantaneous products of potential and 
current at 20 equal intervals during the period. During the first 
half period wcrk is supplied at the carbon plate on the average at 
the rate of 4.1 watts; during the second half period the plate does 
work on the system at the average rate of 27 watts. The 12 — 
plate returns practically notbiog to the system. 

In fig. 3, the frequency is 101, the ratio of the maximum coulombs 
in the two halves of the period is 17, and the Siemens dynamometer 
in the circuit regis 206 amperes. The average temperature 
during this experiment was about 55 C., but had a maximum of 
64" C., at the end of the test. Under these conditions, evaporation of 
the electrolyte was rapid. The experiments on the resistance of the 
electrolyte at this frequency and temperature give 0:033 ohm, and 


ALTERNATOR 


I 
eal 


the potential curves have been corrected, the result being shown by 
the dotted lines. The average rate of dissipation of energy due to 
electrolytic hysteresis at the aluminium plate during the period is 
153 watts, whereas at the carbon plate this rate is only 98 watts. 
We see that the maximum volts during the half period when the 
maximum coulombs are a minimum have risen to 13, whereas during 
the other half period the maximum volts are only 7}. 

The paper by Graetz already alluded to, deals with alternate 
currents; aod two groupings of cells with aluminium plates as the 
one electrode are given, whereby he proposes to rectify alternate 
currents, He gives 22 volts as the potential an aluminium cell is 
capable of opposing, and states that the current could not be 
measured with a delicate galvanometer. The first grouping of these 
Cells consists of placing between the poles of the alternator two 
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circuits in parallel, in each of which he places four cells in series, 
The poles are reversed so that in the one circuit the p i 

current will be positive, whereas in the other it will be negative, 
The other grouping of these cells is shown in fig. 4, and the author 
states that he gets a unidirectional current in the circuit zy. In 
this circuit he has operated a direct current motor, and deposited 
copper. By superposing one of the current curves in figs. 1, 2, or 3 
on the same curve, but with reversed phases, one can form an ides 
as to what the resulting current would be in the circuit x y. Curves 
in fig. 5 were obtained by observing the instantaneous value of the 
potential difference between the ends of a non-inductive resistance of 
0'349 ohm, forming the circuit x y, fig. 4. Four small cells were 
used, each one taking the place of the p of four in the diagram; 
each of these consists of a thin aluminium sheet and a carbon plate, 
the opposed surfaces in a saturated alum solution having each 
10 square inches, separated by a distance of j&-inch. In fig. 5, 
curve I., is the current in x / when the current from the alternate 
current machine through the system was 3.96 amperes, as given by 
a Siemens dynamometer. Curve II. is the current in 2 y, when the 
Siemens dynanometer read 104 amperes. The frequencies were 74 
and 73 3, and the temperatures of the cells 25° C. and 44° C. 

tively in the two experiments. Graetz states that with cells of 
sufficient siz; 95 to 96 per cent. of the energy of the alternate cur 
rent can be changed into direct current. The efficiency of sucha 
system as shown in fig. 4 will obviously be the ratio of the rate at 
which work is done on x y to the rate at which work is done on the 
whole system by the alternate current machine. If this is to be 9 
per cent., then only 5 per cent. must be dissipated in the cells. 


| 


Fig. 5, 


An important point in connection with the working of these cells 
is the wearing away of the aluminium. The thin metal used in the 
small cells above alluded to is orated with small holes, but I have 
not noticed so much deterioration in the thicker sheet. The evapora- 
tion of the electrolyte is another matter which needs consideration if 
the temperature is raised fairly bigh in working. 


Two Aluminium Plates in Alum Solution. 


These ariments were undertaken to find what effect as a con- 
denser this metal with its film has with varying frequency, tem 
ture, and current. The aluminium plates in the two large cells a 
experimented upon were opposed to one another in a saturated alum 
solution. The distance between them was zth inch, and the opposed 
areas in the solution are 36 square inches on each plate. 

The important data have been collected in Table V. Asa com- 
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parison two plates of ordinary sheet iron of the same area and the 
same distance apart as in the aluminium cell were placed in a 
saturated solution of alum and placed in series with the aluminium 
cell. As before the circuit included a Siemens dynamometer and non- 
inductive resistance, and potentials were observed for different 
positions of the phase across the non-inductive resistance, and each 
cell, by aid of a Kelvin quadrant electrometer and revolving contact 
maker. Oa account of the irregular wave form of the curves of 
potential and current, the ratio per period of the energy returned to 
the system by the cell to the energy supplied to the cell, is given as 
& percentage. If the electrolytic process were perfectly reversible, 
we should expect the curves of current and potential to have a phase 
difference of one quarter period, if they were sine curves. An 
examination of Table V. shows that maximum phase difference 
develops with the smaller currents at lower temperature. In experi- 
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ment (e) the maximum amperes are 2 5, the maximum volts 53. The 
curve of potential difference bas a maximum rate of change of about 
675 volts in „sth second, so that an ordinary condenser with maxi- 
mum current 2 5 amperes would have a ca of about 72 micro- 
farads. We ree, therefore, that aluminium is suited for the plates of 
condensers. The average watts in Table V. have been deduced from 
the instantaneous product of potential and current at 20 equal 
intervals during a period. 
The foregoing experiments employed saturated potash alum solu- 
tion as electrolyte.. The following ments deal with soda, 
and potash alums, first when the solutions were saturated, 
and eecond when non-saturated. In each of the non-saturated 
solutiorm the proporticns were 13 parts of satgrated solution at about 
13? C. by volume and 70 eqaal parts of distilled water. Three cells 
were constructed, each containing two aluminium plates of 995 par 
cent. purity, separated j-inch apart, and each having 33 square inches 
of surface in the electrolyte opposed to the other, The results of the 


Bros., the shippelllerss of Pallion. This firm has been working the 
eight hours’ day since 1891, and the output has gradually increased 
since then, but they bave made nothing public, preferring to give the 
system a full trial before doing so. Now they express themselves 
satisfied, and would not go back tothe old hours. The present hcurs 
are from 7.30 a.m. to 5 p.m., with one break. We have no doubt this 
is possible in the country, but ander present conditions it cannot be 
done in London. The writer tried the system in his own shop, so 
far, at least, as suggesting it. Every man declared that it simply 
meant coming by the same train as heretofore, and spending the time 
in the street or public house, Their workman's train would not fit in 
to the 7.30 start; their missuses would not get them their breakfast 
at the early hour, and they could not work from 7 30 to noon without 
a break, after so early a breakfast. They would not even come to the 
shop and breakfast from 7 to 7.30 and then start, and the only result 
of the eight hours’ day was to reduce output, make every man 
discontented and idle, help the public houses considerably, and upset 


experiments are given in Table VI, everything, 
TaBrE VI. 
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Volts. — Amperes. | Deg. Watts. . 
33 16 | oe 173 0 79 15 255 | 78 36 Soda, saturated solution. 
34 | ees 217 1:03 19 25 31 262 Ammonis " 
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Š 438 " 5 ow 20 14 | 88 | 876 | Potash 3 
With regard to the saturated solutions, one may say that at the If the eight hours’ day is ever to be a success in London, it will 
low frequency 7 5, Table VI. the results are not so good as at the only be with the co-operation of the railways. Already over-crowded, 
high frequency 924, Table V. The non-saturated solutions also can they deal with the 7.30 men and the other men and women who 
show a better result with regard to efficiency at the higher frequency. are now arriving at work at 7.30; and if they can is there a railway 
Tt ese plates were not specially formed with direct currents and board .who will consent? People who talk of changed hours forget 
carbon cathodes before starting the above experiments. In a pre- the imbecility of most of our don railroad managers. 
liminary experiment of about one hour's duration before the first A sensible article in the Engineer, commenting on the Times 
series at frequency 33 in Table VI. were made, and starting with article, aske pertinently why the number eight, or any other number, 
clean polished plates, the maximum volts for the soda, ammonia, and should be used as a fetish, or to this effect? What may be good for 
potash were,a few minutes after starting, 44, 21:5, and 32. The a shipyard in a bleak Hast Coast winter, may be quite unsuitable for 


maximum current was 048 ampere, and the phase differences in 
each case about 70°. The frequency was 23 and the temperature of 
web cell about 14° O. 

An experiment was tried in which two aluminium discs 6 inches 
dameter and separated j,ths inch on an ebonite spindle were sub- 
to within # inch of the centre in a saturated potash alum 
and rotated at 108 revolations per minute by a small electric 
In this manner more than balf the discs were continuously 

to the atmosphere. Two brushes bearing on copper dises, 
into good contact with the aluminium disces, served as a 
of transmitting current through the electrolyte between the 
The frequency was 73, the temperature 18° O., and square root 
eqaare value of current about 1 ampere. No perceptible 

was observed in phase difference b3tween potential and 
t when the discs were rotated and at rest in the dlectrolyte. 
usion is that the effeot investigated in thie paper takes 
develop, and ij not fully developed with alternate currents 
uencies 16 and 98 complete per second. It can be 
by increasing the current density for a given film, and is 

inflaenced by bai gat wr The metal aluminium with its 
suitable for use as the plates of condensers, if due regard be 
to current density and temperature. It might in some cases be 
useful as an rins to & metallio resistance. 
Bimpeon, Greenbank, and Davy, student demonstrators in 
Siemens „ London, have given me 
uable assistance in the tal part, and in the working out 
results. To these gentlemen I tender my thanks. f 


i 
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THE EIGHT HOURS’ DAY. 


Tus Times correspondent in Sunderland writes a description of a 
mercial years’ experiment which bas jbeen made by Messrs. Short 


a Birmingham workshop, perhaps well warmed and ‘lighted, and full 
of machines which require very little attention and cannot turn out 
as much in eight as in nine hours. There must be a best length of 


P 

another. Brunner, Mond, Limited, who work 24 hours a day, found 
that three shifts of eight hours cost them less in wages per unit of 
product than did two sbifts of men of 12 hours each. This proved 
eight to be better than 19 hours ia that works, but it did not prove 
eight hours superior to, say, nine hours. But a nine houre' day would 
be inconvenient in a works making a total of 14 hours, as it would 
change the starting hour of each shift every shift. 

In a shop doing a regular mechanical business it $ be possible 
to show that the best length of day was 8 hours 47 minutes, but the 
best length would alter continuously. An over-hot day might well 
be shorter than one of ordinary temperature, and the expense of 
winter lights might well be a reason for shortening the day below 
the length of summer days, and so on. Ohanges cannot be made in 
this way. There must be a fixed day of some length, though we can 
well imagine that the best practice in Eogland would be to have 
longer hours in summer than in winter, making the c at the 
two equinoxes, and reducing the bill for winter lighting, white afford - 
ing a relief from the early morning rising in the dark, on the one 
hand, and giving time in the evening for those who attend classes, as 
well as for other winter relaxations. The whole controvefsy about 
bours of labour reminds us very much of the episode related by 
FJC large or small end. A war 
resulted, about as sensibly as the late engineers’ strike, the curious 
thing about which was that it occurred in London, or over the 
attempt to foist the eight hours'day upon London whioh did not 
want it,and could not have done with it comfortably for reasors 
above detailed if it had got it. It would have been a good thing if 
the hours’ question could be set free from the trammels of any s ed 


number of hours. 


As stated in the Engincer, it is not the nominal day which moasurey 
the hours worked, but the amount of time devoted other than to rest- 
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ing. The smith’s striker does not strike all the time. He stands 
idle full half or three-quarters of the day, for he could not work the 
day through without these intermissions. Similarly the domestic 
who begins her day by spoiling your breakfast at 8 a.m., and finishes 
by breaking the best china at 8 p.m., has not worked the enormity of 
12 hours with which such as John Barns credits her. Part of the 
time she has spent on a penny dreadfal, and part in abusing you to 
her friend next door. Relief from a fixed day would possibly clear 
the atmosphere and demonstrate to many thousands of people that 
work and hours cannot be measured out to fit all men alike. 


— 


THERMAL EFFICIENCY OF STEAM 
"E ENGINES. 


I 


Im 1896 the Council of the Institution of Civil Engineers appointed 
& committee to consider and report upon the subject of the definition 
of a standard or standards of thermal efficiency for steam engines. 
There are two obvious standards and modes of stating efficiency. 
One is the ratio between the heat converted into work and the total 
heat supplied, and this ratio may have two forms according as it 
includes the heat given to the engine or that contained in the fuel. 

In this system of stating efficiency there can be no unity, for we 
know itis impossible to utilise all the heat supplied to an engine 
even in a perfect and frictionless engine. The second system is that 
of comparing an engine with & perfect engine whose maximum 
11 — 72 

11 


To render clear what losses a steam plant is subject toa graphic 
diagram is included which shows the heat generated on the 
firegrate in the form of a broad stream from which definite propor- 
tions of its breadth are taken off by various smaller streams marked 
to indicate their direction, such as “ flue loss,” radiation from boiler,” 
and so on, and other streams return from the various sub-streams and 
rejoin the main body, thus indicating where a heat return is made, 
as by the hot-well feed, the economiser, &c. 

The report deals with the steam engine proper, and this is defined 
as coming between the boiler side of the stop valve and the exhaust 
flange. Taking the celebrated Leavitt pumping engine, owing to its 
fally tabulated data and results, the graphic diagram shows tbat out 

ok 183,600 heat units produced on the grate per minute, 191,700 go 
into the water direct; 10,0CO are lost by radiation and leakage, and 
41,900 pass to the flue gases. Of this 1,000 units disappear on the 
way to the economi:er, 5,000 are lost by radiation from the economiser, 
15,750 are returned to the feed water, and 20,150 go off as waste 
in the chimney. The feed water carried 5,450 heat units to the 
economiser, and thus there were 21,200 heat units delivered from the 
economiser to the main stream, of which only 20,950 reaches the 
boiler, the remainder being lost in transit. In the boiler there is 
Added to this & second return stream of 6,600 from the jackets. The 
steam which comes from the boiler derives heat therefore from three 
streams, and finally leaves with 159,250 B. T. U. per minute. Of this 
it loses 3,100 by steam pipe radiation and leakage, and the heat 
supplied to the engine is thus 156,150 units per minute gross. On 
the assumption that the exhaust steam is practically able to raise 
the feed. to the exhaust temperature some 7,400 units may be 
credited to the engine although the actual:return to the boiler is less, 
being only 5,450, but this is due to an excess of circulating water 
lowering the condenser temperature below that due to the pressure. 
The difference 1,950 is to be debited to the feed and condensi 
gear, not to the engine proper. The engine is also allowed a 

credit of 6,750 units in the shape of jacket condensation returned to 
the boiler or 6,600 net. The net amount only is credited. to the 
enging because the jacket isan appurterance of the engine for its 
benefit. The net engine supply of heat is thus 142,150 units and 
only 27,260 are utilised ag work on the pistons. The ratio is the 
thermal efficiency of the engine as usually understood, though the 
late Mr. Willans used the term to signify the ratio of an actual to an 
ideal engine. In the present case the efficiency is 0:15, and the heat 
per I. H. P. minute is 221 B. T. U., the I. H. P. being 643. The figure 221 
1s what the report calls the thermal economic value of the engine 
with a view to replacing the term water per I. H. P.- hour. 
Jingine friction absorbs 1,870 B.T.U. The B. H.P. is 599, and 
142,150 ETE. | 

—— 599 = 287, a figure the Committee recommend to be quoted 


in ascertaining brake efficiency. Assume now an ideal engine on the 
Rankine cycle (a Rankine cycle assumes a perfect plant, and no initial 
condensation, leakage radiation or conduction, and no clearance, a feed 
at the exhaust temperature, and dry saturated steam, a level admission 
line on the indicator diagram, and adiabatic expansion down to back 
pressure with a level exhaust line at that back pressure) working at 
the same I. H. P. as the actual engine and the same initial and final 
temperature, viz. 359° and 100° F. It is then shown by another 
diagram that this ideal engine has a gross heat supply of 100,900 and 
dos cz 5,60) units in the feed. Its net heat consumption is 95,300 


efficiency is limited by the law whose expression is E = 


2 . : ; 2 2 2 
units per minute. Its thermal efficiency is thus 30.300 or 0 285, 


equal to 148 unite per I. H. P. as against 221 in the actual engine. 
. The ideal engine thus becomes the Committee's standard of com- 


148 x 
parison, and the “ efficiency ratio.” is 0°67, or 221 Which is what 


oe = 


Mr. Willans called the thermal efficiency, and Prof. Osborne 
Reynolds called it the percentage of theoretical efficiency, 

The work of the Committee can thus be stated briefly as a recom. 
mendation to state efficiencies and values in terms of B. T. U. per 
I.H.P. per minute, and in directing how these values should be 


found. 
(To be continued.) 


HAWTHORN (VICTORIA) ELECTRIC LIGHT- 
ING SCHEME. 


THE following is taken from a report of the Electric Lighting Oom- 
mittee of the City of Hawthorn, Victoria :— 

The system which found most favour with the expert advisers of 
the committee is the alternating high tension transformer A 
the arc and incandescent lighting being on the one circuit, the 
Alcock Co. and City Council's works the arc lighting is on a direct 
current circuit, and the incandescent lighting is on a separate circuit. 

The pressure is 2,080 volts at no load, and 2,300 volts at fall load, 
and the total output of the plant is 180 kilowatts. The following is 
ker approximate capacity of other electric lighting works in the 
colony :— 


A. U. Alcock Co. eee eee eee ses 455 kw. 
New Australian sis E iss .. 960 kw. 
Melbourne eee eae eee LEE eee 819 kw. 
Ballarat... É eee eee ese [Ix] eee 96 kw. 
Bendigo eee eee eee soe eee 75 kw. 
T. Draper & Co. eos eae eee ees 420 kw. 
Tbe Hawthorn plant comprises :— | 
3 Boilers, with pumps, water heaters, &c; 
3 Engines; 


3 Alternators and exciters ; 
8 miles of cable (lead and return); 

50 Arc lights of 2,000 O.P. nominal for street lighting, and an 
equivalent of 40,000 8-C.P. incandescent for private 
lighting. The necessary transformers, ampere and volt- 
meters, switchboard, and all accessories are provided. 


Tenders.—On June 24th, 1898, the committee received 15 tenders 
from 10 firms. The details accompanying each tender are very 
voluminous, some individual tenderers giving 30 type-wri m eee 
of foolscap and supplying a M ered of plans, all of which are 
open for Council's inspection. ore coming to a conclusion which 
tender to recommend the Council for acceptance, the committee 
visited all the electric lighting undertakings in the metropolis and 
received a good deal of useful information. All the stations have 
adopted the belt connected plant throughout, save the Alcock Oom- 
pany, which has two large alternators direct coupled. After several 
meetings and much consideration of the various tenders, the com- 
mittee unanimously agreed to recommend for acceptance the tender 
of the General Electric Company, of New York. The plant proposed 
by this company is belt connected, and a general. description is here 

ven :— . 5 

Boilers. — Tie boilers are of the. Babcock and Wilcox type, each of 
100 H. P. arranged in one battery of two boilers and one boiler 
separately. The total heating surface of the three boilers is 2,674 feet, 
and the grate area 804 feet. Each boiler bas six sections, com of 
six best lap-welded wrought-iron tubes, 4 inches diameter and 18 feet 
long. They are to work at 150 lbs. pressure to the square inch, and 
will be tested when erected at 50 cent. above working pressure. 
The space occupied by the three will be 23 feet long, 19 feet 2 inches 
wide, and 13 feet high to top of steam opening. A full set of tools 
are also supplied. The committee found this type of boiler in use 
at the New Australian and Melbourne City works, and from evidence 
received believe them to be the most efficient boilers that can be had, 
though they are higher in first cost than the ordinary shell boiler. 

Water Heater —In order that the boilers may be supplied with 
water at a tem 5 to give an economic coal consumption a water 
heater is provided, guaranteed to raise the temperature of 90,000 
gallons of water per hour from 32° to 200° F., and to do this 
waste steam is used. The Apparatus consiste of 60 brass tubes, 14 
inches external diameter and 622 inches long. These tubes are fixed 
vertically in a cast-iron cylinder 203 inches external diameter, 
through which the exhaust steam puse and raises the temperature 
of the feed water as it flows through the tubes to the boiler. 
Pumps. The feed water pumps are G. F. Blake & Oo.’s make, and 
will deliver 1,512 gallons per hour. 

Steam pipes are to be of cast-iron, properly flanged and bolted 
together, and fitted with a copper expansion joint and all necomary 
steam and sluice valves. | ] 
^. Smoke Stack.—The smoke stack is of u- inch steel plates, 70 ard 
‘and 54 inches in diameter, The flue will be lined with fire brics, 
and have a sectional area of 13 feet. The tenderer undertakes that 
the whole of the boilers, &c., shall be of first-class workmanship, and 
will be erected in a substantial manner. 
^ Éngines.—The engines are built by McIntosh and Seymour, and 
will be of the horizontal tandem compound non-condensing centre 
crank type, with 12 inch stroke and 275 revolutions per minute, 
at an initial steam pressure of 120 lbs. per square inch. The 
diameter of the fly-wheels is 4 feet, and the face pr aen 
The mechanical efficiency is guaranteed at pa per cent. speed 
will not vary more than a por cent from no to full load. The 
high pressure cylinder be steam jacketed. The valves ar 
provided with a patent adjustable seat to prevent leakage. The 
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which drives the cut-off valves consists of centrifugal 

weights, which vary the point of cut-off by revolving the governor 

eccentric upon the staff, and are very efficient ; in fact, this goveraor 

can be adjusted to give practically perfect regulation without any 
tendency to race under a widely fluctuating load. 

Alternator.—The alternator will be manufactured by the tenderer, 

sad will be of the single-phase type of 60 kilowatts capacity, with 


the high tension main, both of which are laid in the same trench, the 
high tension extending the full length of the streets, and the low 
tension extending three-quarters (f) of a mile each way from the Town 
Hall, assuming the generating station to be near thereto. 

The advantage of the low tension main is that transformers are 
not required, and service lines can be taken off at any place just in 
the same way as gas pipes are taken from the main. 

The prices are as follows :— 


bem poles. It will give & current of 60 cycles periodically, at 2,080 
no load and 2,300 volts full load. Tae armature core is built 


of sheet iron of high magnetic permeability, 014 inch thick, each No. 1 Proposal— 


High tension mains only ... £1,024 10 0 


sheets of paper, to prevent eddy currents. The windings will be PARC FOROR LUS oe oe 8 
slotted into the circumference and held firm by wooden wedges " £1,161 10 0 
Provision will be made in the armature for allowing free circulation Ma E ERSEN CEN A 

of sir in direct contact with the core and windings. The windings * Lo P tendon satia 2519 Jos additional: 
will be insulated to withstand 5,000 volts bafore being placed in the Du , LE TON 


machine. The armature s will be 900 revolutions minute. 
i to 5,000 volts alternating, sak Ge part of 

the machine will rise in temperature more than 40° C. above the 

— of the surrounding air after 10 hours' run at full load. 


Add for laying say £180 in both cases. 


To carry service lines from mains to consumers' premises is ap- 
proximately estimated at £238 in either case. 


efficiencies will be:— 
Fall load... ea T .. 905 per cent. 
Three-quarter load ... ie ov MEO us us 
Half load 8 860 „ „ 


Qaarter Ida... . 775 „„ „ 
The total weight of the machine will be 7,600 lbs. All the parts 
will be made to gauge, and will be interchangeable. 
e qr aiiis are to be two exciters, any one of which will 


furnish ecessary current to excite all three of the alternators, 
"They will have two poles aud be of 44 kilowatts capacity at 125 volts, 
at a speed of 1,100 revolutions per minute. 
Switchboard.—The switchboard will consist of six of 
3 blue Vermont marble, and will weigh 23 tons. ere will 
one exciter panel, three generator els, and two feeder panels. 


Each panel will be fully farni with ammeters, voltmeters, 

synchronising switch, transformers, safety switches, and 
lightning arrester. The switches and instruments are of burnished 
brass and copper. The high tension switches are fully protected 
from accident to the attendant, because the contacts are made at the 
back of the panel. The tenderer terms it a “safety board in every 
sense.” 


Transformers.—The transformers are of the oil e, and in some 
instances are larger than those mentioned in the specification. They 
are tested to 10,000 volts between the primary and secondary 


windings. 
The guaranteed efficiency of the transformera will be as follows :— 


| 
Efficiency | Efficiency 


| Efficiency Efficiency | Efficiency 
Rated output. at ł load. at goth load. 


at full load at 1 load. | at 4 load. 


Per cent. | Percent. | Percent. | Percent. | Per cent. 
600 watts 93°7 93 2 91.7 86 7 i 
1,500 watts ... 953 951 945 | 91 80 5 
4000 wa:ts ... 963 963 957 93 2 | 855 
7,509 watts... | 968 | 966 | 963 939 | 868 
| | ' |] 
Each transformer will be supplied with a primary switch and fuse 


in a neat iron case with glass front. 

re Lamps (50).—These are of the enclosed long burning type, and 
100 hours’ of light with one trimming of a new 
9j-inch carbon. Zach lamp has its own attached transformer. It is 


3 
] 
: 
5 


Comparing with overhead, the tenderer submits the following :— 
Cable as per tender. 5 miles 7-16 £210 10 0 
3 


" ” n 7-18 eee 156 15 0 
600 oil insulators ... ‘is dbs iis 132 10 0 
130 poles, erected ... x ies .. 43815 O0 
Crossarms ... T (di n iss 97 10 O0 
Painting see see eee eer eee 65 0 0 
Scheme No. 1—Underground i £1,341 10 0 
Scheme No. 2— Underground £1,659 0 0 
Scheme No. 3— Overhead £1,101 0 0 


Proposal to Rum the Plant.— The tenderer offers to operate the plant 
for three years, but finds a difficulty in fixing & price that will be 
alike fair to the Council and himself. He therefore proposes to be 
paid for a minimum consumption of 176,000 units, and he estimates 
the cost of producing this quantity to be £1,248 a year, or 17d. per 
unit. The profit the contractor looks for is about £600 a year, for he 
requires to be paid 245d. per unit on a minimum of 176,000 units. 
The committee has not recommended this part of the proposal for 
acceptance by the Council, because the price is considered too bigh, 
and the committee is of opinion that the Council can operate the 
plant at a much less cost. The estimates mentioned in the earlier 
part of th.s report are:— 


Mr. Arnot ..  .. 1,510 
Mr. Stuart... aes 1,424 
Mr. Lockley ... yu 1,404 
Tenderer re ‘ti 1,248 

Fair average £1,396 


Let it be assumed that £1,400 is a fair working estimate; add for 
interest and sinking fund on capital £10,000, 6 per cent., £600; 
which gives a total annual outlay of £2,000. 

In order to recover this amount the following must result— 


Approximate saving in gas .. £200 
72,000 units privately consumed ... 1,800 


£2,000 


The question for consideration is what probabilities are there 
that 72,000 units will be taken. One unit will provide energy for 
one 16-C. P. light for 16 hours. Assume an average of 4 units per week 


Fort List or TENDERS. 


Westinghouse. Gibson General , Crompto 


Battle & Co. eee & Co. | Siemens. mes & Co.] Brush Co, pu Otis Johnson & Phillips. 


No. 1. No. 2. | | No. 1. | No. 2. No. 8. 
.|£2,859 4 6 42,886 12 s Oclonial or 22.249 10 0 NIL. | £3090 00 NIL. |£1,60 0 021,887 0 0 41701 0 0£2,082 0 001,701 0 0 
189710 o | | 
rl merum de dmm imer e Tell 
£1,310 18 0 £1,096 3 0 £1,785 0 0 42,253 0 0 £2,188 0 0 £1,874 8 0|£1,752 0 0£1,686 9 0 £1,182 0 0 £1,483 0 0£1439 0 0 
1135 4 6 869 210 1,044 0 160019 0 2,879 0 o 2263 16 0| 2112 0 o 1,921 19 0 1,650 0 0 1,274 0 0) 1,974 0 0 
Switchboard 820 7 6 8076 BULE 54010 0 8395 0 0 820 00 641 6 0| 696 0 0| 2819 0 480.0 0 480 0 O 480 0 0 
B arc lamps 549 14 e 649 14 BUM. 897 10 0 ms 00 66210 0 99617 6 656 0 O0 675 O0 o 715 O O 715 OO 75 0 0 
Smiles cable 1 718 7 10 467 5 0| 52819 0 868 0 0 554 8 0 s8 0 0 71814 0 613 0 0 613 O O! 613 0 0 
| 6 | o d 1680 0 0 19m 0 0 


' 9,692215 0| 8,419 4 6| 2,536 17 6 2,579 5 6, 1,689 


T 
£8,070 17 6 £7,690 6 6 £6,829 0 0 £6,208 0 046,208 0 0 


£9,990 17 6 £9,547 6 6 £8,080 0 0£8,290 0 007,900 0 0 
Erected. | Erected. | On Ship at British Port. 


| | 
£10,134 0 0|£5,990 17 "| | £8,882 5 0 


..| 1,159 12 9| 964 17 , | 1416 12 6 3,987 2 
— —— | 
| 

4 4 £7,098 5 8£11,73110 0|£8,240 7 649,480 0 0 £11,972 5 0 £9,750 0 0 


daimed for the enclosed arc lamps that they will require 12,000 
carbons per year less than the open type, and cost considerably less 
in attention. They consume from 430 to 450 watts, and can be 
adjusted to operate on circuits varying from 100 to 120 volts. 
Underground Cables.—Two 8 are submitted, one con- 
templating Aigh tension mains only, from which wires will be led to 
imnsfcrmers conveniently situated on the premises of the consumer. 
The other scheme involves a secondary low tension main in addition to 


per house at 6d.—2s. a week. The large shops and hotels will take 
much more. 348 consumers at 2s. a week, £1,800—the amount 
required. Mr. Vasey, in his letter to the Council last mea y 
stated the average charge to private consumers for May was 8s. 6d. 
The Council will notice the committee’s estimate is below this figure. 
The question now arises—Are 348 consumers available? It must be 
remembered that there are approximately 550 buildings within the 
area of supply, excluding all those having lees than six rooms, and 
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from inquiries made the committee has every reason to believe that 
their anticipation will be realised. 

There are 267 dwelling houses, 9 hotels, 242 sho 
5 banks, 4 churches, 6 public buildings, 1 coffee 
stations. 


and offices, 
,9 railway 


The committee therefore recommends the Council to acoept the 


tender of the General Eleotric Company, subject to such detail 
modifications in the specification as may be recessary. 


li o —— — ——— . € 


THE BRITISH ASSOCIATION DISCUSSION 
ON MOTORS. | 


Pror. SrLvaNvs THowPsoN, in opening the discussion on 
electrio motors, immediately plumped for alternating current 
work. If they looked all over the world, by far the greater 
proportion of machinery was being driven by alternating 
currents. Traversing one of Mr. Siemens statements that 
“alternating current motors refused to start without being 
synchronised,” the Professor said that may have been true 
10 years ago, but it was not true to-day. Another state- 
ment of Mr. Siemens that where power was wanted for 
short intervals, no economy could bs effected by electricity, 
was controverted by the speaker instancing the case of the 
electric bell and the electric crane. Turning to Mr. 
Gibbings’s paper. Prof. Thompson complained of it as giving 
a one-sided set of statistics; he had suppressed all the data 
on the other side, s.¢., relating to alternating current motors. 
The City of Frankfort, which bad an alternating current 
station, had more motors on ita circuita than Liverpool and 
Manohester pat together. They did not in this country 
realise what motor work was, because they were sticking to 
the continuous current. Why should all the Swiss installa- 
tions be equipped with alternating current machinery? They 
had no patents in the way of continuous currenta ; 5 
what was best, and the result was that they had three-phase 
machinery going ahead in that country, and we in this country 
were told that alternating currents were being considered. He 
would refer Mr. Siemens to the cage of a factory in Switzerland 
which had been equipped throughout with continuous cur- 
rent motors. Last year the whole of these continuous 
current motors were taken out and three-phase substituted. 
For the benefit of people in Bristol the speaker pointed out 
that Ballé, the Swiss shoemaker, had, for yeare, endeavoured 
to compete with the shoe factories of Bristol and Leioester. 
Four years ago they substituted for their steam machinery 
electric power on the two-phase alternating system, and now 
they could compete commercially with Leicester ard Bristol 
owing to the cheapened production of their factory. | 

Mr. T. Parker then appeared on the other side and 
immediately closed with the statements of Prof. 1 
The most prominent feature of Prof. Thompson's address, 
said Mr. Parker, was his ignorance of what had been done 
in his own oountry. His firm, for 33 years had been 
mainly employed in the construction of power plant on 
the t current principle, and these plants were being 
put up not only in this country but all over the world. He 

ad had to substitute in one case continuous current plant 
for three-phase to give constancy in working. For ing 
loade, or where extra powers were required, shires phase pink 
could not compare in economy with continuous current. 
Referring to Mr, Geipel's paper, the author had laid stress 
upon the absence of commutators, alro that the three-phase 
motors could be left ranning with considerable overload ; those 
were general statements, and were liable to give erroneous 
impressions, because nothing was said as to what they could 
do with continuous currents. 

Mr. Faraday Proctor endeavoured to clear away a mis- 
understanding that had arisen with regard to the intermittent 
use of eleotricity for machinery. When electricity was 
supplied from public mains the great advantage to a con- 


sumer was that he could use his power intermittently. Mr. 


Siemens was probably referring to the case of a user 
generating his own power. i 
Mr. Baily thought that some little experienoe was nece 

in supplying power and lighting from the same dynamos, and 
it was probably not worth while to risk the lighting. Mr. 
Siemens's figures relating to cost were interesting, because the 
problem frequently before them was whether to make 
electricity yourself or go on the town for it, 


spoke of the adoption of electricity on the 
railways in London. The boards of . 
decided to use electricity, and experiments were abont to by 
would have an opportunity of laying 
before them, and it would 


lines in power transmission against lightning, 

yetem with which he was connected he had surmounted 
line carrying current with barbed wire and he had reason to 
believe it had proved beneficial. To a local authority the - 
load occasioned by the supply of motive power was of the 
greatest consequence. By Act of Parliament they had to 
maintain pressure on the mains the whole of the 24 hoor, . 
and if it were possible to use motors during the day sufficient — 
to pay the working costa of the useless loads it would thenby — 
enable them to reduce the price of light. In Bristol there 
was a great question some time ago as to whether the current 
should be supplied to the tramways from the Ma phan p 
mains, or whether the Tramway Company should sappy - 
themselves, If they could have come to terms the o 
authority could have reduced the price of electricity to the 
community 1d. per unit. 

Mr, Alexander Siemens, in replying to the criticisms raised, 
said that Prof. Thompson had overlooked the fact that he 
(the speaker) was closely connected with a German firm who 
had made three-phase work a speciality, and they could have 
utilised the result of their experience. Still he stuck to the 
old-fashioned continuous current. He looked upon the 
three-phase orazo as a matter of fashion. Prof. Thompson 
had shown that he was not a practical man by assuming that 
electric cranes were used intermittently; the electric crane 
was the one tool in a workshop that was used moat of all. 
It was difficult to make continuous current dynamos of high 
voltage, but in a great many cases three-phase currents were 
transformed into continuous currents. He considered 
Mr. Geipel’s figure of 2 Ibs. of coal too low. In Siemens: 
works they had two men to look after all the motors, many 
of which were put on brackets on the wall, and they could be 
left running withont any attention. 

Mr. Gibbings contented himself by observing that in this 
country continuons current motors were the only ones used 
to any extent. | 

Mr. Geipel, in replying, said one of the reasons why single- 


phase alternating motors had not been ado in this 
country, was that nearly everybody put in machinery suited 
to give high periodicities, which was a most difficult 


problem when they came to motors. Had they adopted 40 or 
50 periods, their troubles would not have been great. He 
was pleased to note that all recent stations were adopting a 
reasonable periodicity of something like 50. Railways were 
already being operated by three-phase currents, many 
more would adopt the system. When they came to long 
liner, it was admitted that the continuous current was hope- 
less, they were obliged to use three-phase for transmitting 
current, but there was no reason why they should not use 
three-phase motors. The difficulty of balancing three-phase 
lighting circuits was easily overoome. He differed entirel 
from Mr. Siemens when he said that three-phase was use 
only for transmitting ; they had already several instances in 
this country where it was used directly for motor work. 
The difficulty of starting three-phase motors was leas than 
the difficulty of starting continuous motors. © 


CORRESPONDENCE. 


Re Pacific Cable. 


I see by your issue of July let last, you have been good 
enough to refer to the article that had a d in your 
Journal on May 21st last, and which I thought was so good 
and to the point, that I took the liberty to bave it circulsted 
throughout Australasia to all the Chambers of Commerce, 

he Press, and to all the Governments; in fact, I sent it to 


A JAI. 


all Governments who were interested, and their replies have 
been most encouraging so far as the Pacific cable and route 
are concerned. 

Bat what I desire you 


. 


ae Mf 
e^ r - 


~ we ~ 
»H 


; to correct is, That I am repre- 
: the interests of the French Cable Company in Austra- 


m 


. lasa. 
Will you now please state that I have long since sent in 
officially to the French Cable Company, and to the Aus- 
tralian Governments, that I no longer represent the French 
Cable Company. My sole aim is now, as heretofore, to bring 
. about the laying of the main Pacific cable, with Queensland 
: as its southern termini. ; 


Sydney, August 16th. 


ta o iy V 


Audley Coote. 


Mechanical and Electrical Exercise! 


I should be obliged if any of your electro-medical readeis 
enn inform me whether it would be beneficial, or otherwise, 
o combine mechanical with electrical exercise of the 
. muscle, viz., to connect the terminals of an induction coil 
` todumb bells or the handles of an exerciser by a flexible 
. wire 80 that the contractions of muscles by the two agencies 
rey synchronize, a slow vibrator being, of course, used with 

coil, 


ta 


Chas. Roberts. 


c 


i Aluminium Importers. 


* Can any of your readers give me names of firms importing 
aluminium sheets from abroad? 


v J. H. 8. 
d 
- BUSINESS NOTICES, &c. 
r Electrical Wares Exported. 
VII Enpine RurT. 20TH, 1897 Werk Enpma Bzrr. 20TH, 1898. 
£ s £ s 
Alexandria — ...  ... 22 0| Adelaide ... 1,150 0 
„ Teleg. mat. 13 0 | Alexandria ius .. 20. 0 
; AmWerdam pee .. 95 0 | Auckland —... .. 49 0 
„  Baagkok se .. 110 O | Bangkok Pn .. 256 0 
3 Beim eee e eoe 300 0 Boulogne eee een 20 0 
Bombay ... . 126 0 Brisbane Sis .. 160 0 
Baenos Ayres 224 0 Buenos Ayres ... vee 697 0 
Csleutta T 353 0 p „ Teleg. mat. 100 0 
ee š . 362. O | Calcutta bes .. 26 0 
Co ids é . 42 0 | Cape Town , 4. 976 0 
Colom bo . 620 0 Obinde ... ‘ 1,060 0 
Derben |... ive . 3,035 0 | Oolombo... r oe 102 0 
lisbon ... PER . 76 0 | Constantinople... ^, 45 0 
Malaga ... 88 .. 20 0 agen . 95 0 
Melbourne - 0 Bay .. ..- 900 0 
Put Elizabeth ... 878 0 | Demerara. Teleg. mat. 82 0 
> Rotterdam oo ee 56 0 Hast London ceo ee 1,053 0 
— pore. ooe eee $90 ^ an burg LA] eee 0 
7 .c [IIl en eec ees 79 0 
> hey.... 685 0 Hamburg eso. 400 0 
X  Wdington  ... .. 102 0 Hong Kong. *. 148 0 
Melbourne evi .. 267 0 
1 A 54 0 
» Teleph. mat. 146 0 
aris ns 9 0 
Rotterdam Er . 12 0 
Bt. Petersburg ... «„ 90 0 
t " Teleg. mat. 71 0 
Singapore — ... * 94 0 
„ Teleg. mat.. 954 0 
Stockholm. Teleg. mat. 215 0 
eee eee aoe 66 0 
Tien Teleg. mat... 110 0 
Yokohama, . teleg. 
cable... We . . . 14,9165 6 
Total 46,584 0 Total £22,645 0 
Foreign Goods Transhipped. 
E s. d. 
Perth... .«. .. 100 0 0 


Bankruptey Proceedings. — On September 16th 
the Aa a uv P a 
1 Court, in sa pce of - D. McIntyre, oes 
electrical engineer, o , carryin i 
the Glanamman Oolliery, 5 Carmarthenshire, ds 
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Change of Address.—The offices of the Reflector 
Syndicate, Limited, will be removed on the 23rd inst. from 
39, Victoria Street to Grosvenor Mansions, Victoria Street. 


Electric Pumping at Arniston Colliery.—T he directors 
of the Arniston Coal Company, Limited, along with a number of 
friends, assembled on the 16th inst. at their Gorebridge Collieries to 
inaugurate a large new electrical pumping installation which has just 
been completed there. The new pumping apparatus is electrical, and 
the plant now fitted up at the Arniston Collieries by Messrs. Ernest 
Bcott & Mountain, Limited, Newcastle-on-Tyne, is said to be the 
largest installation of electric pumping machinery in the United 
Kingdom. Two steam engines, of the horizontal, compound, long 
stroke type (by Robey) are provided for driving the dynamos, each 
engine g fitted with cylinders of the following dimensions:— 
Diameter of high pressure cylinder, 162 inches; diameter of low 
pressure cylinder, 26j inches; length of stroke, 36 inches; approxi- 
mate revolutions per minute, 84. Each engine is capable of giving 
350 indicated horse-power with 120 Ibs. steam pressure when working 
condensing. The boilers, which are located outside, are of the 
Lancashire type. Each boiler is 30 feet long by 8 feet in diameter. 
There are two dynamos of the latest and most improved type, fitted 
with drum bar armatures, each dynamo being constructed to give the 
following output :—Total watts, 200,000; amperes, 363; volts, 550. 
Toey are designed for continuous running. Each dynamo is 14 feet 
long, 4 feet in width, 9 feet in height, and weighs about 20 tons. 
They make about 400 revolutions per minute. The main switchboard, 
placed on one of the walls of the power station, is so designed that 
the current from one or other of the dynamos, or from both combined, 
can be used to meet any contingency caused by the breakdown of any 
pert of the machinery. The heads of the Emily and Gore pits are 
about 1,0C0 yards apart. The pumps provided to keep the mine dry 
are as follows:—Oae set of Scott & Mountain's improved mining 
pumps of the three-throw type, fitted with rams 11 inches diameter 

y 18-inch stroke, at the Gore Pit bottom, to deliver 500 gallons 
per minute against a head of 678 feet; one set of pumps 
similar to the above at the Emily Pit bottom, with rams 11 inches 
diameter by 18 inches stroke, to deliver 500 gallons per minute 
against a head of 256 feet through 3,175 feet of cast-iron pipe. Both 
of the above pumps deliver through pipes 10 inches diameter, tested 
by hydraulic pressure to 400 and 500 lbs. per square inch; three sets 
of pumps in the dook, each set being capable of delivering 100 
gallons per minute against a head of 450 feet—these pumps deliver 
through 1,200 feet of cast-iron pipes 6 inches diameter. associa- 
tion with each pump at these different levels there is, of course, one 
or more electrical motors which transmit their power to the pumps 
by driving belts. For driving the large high.lift pump, which 
delivers 500 gallons against 678 feed head, two 80-horse-power elec- 
tric motors are provided, the speed being approximately 450 revolu- 
tions per minute. These motors are coupled together, and are 
constructed so that the armatures will be interchangeable with the 
single 80 horse-power motor for the low lift pump. The second set 
of pumps are driven by a single motor of 80 horse-power, which also 
runs at a speed of approximately 450 revolations per minute. The 
three sets of 6 by 9 pumps are driven by electric motors, each 
capable of giving 25 effective horse-power when running at a speed 
of approximately 750 revolutions per minute. The current from the. 
main switchboard is taken to a distributing board at the pit bottom 
by four cables, each about 400 yards in length. This cable is 
composed of 37 wires, No. 11 B.W.G., and is heavily insulated with 
vulcanised India-rubber and armoured all over with steel tape. The. 
object in having four cables is to enable the installation, under 
ordinary circumstances, to be divided into two circuits. It required, 
they can all be copan together, or in the event of any accident 
bappening to any cable, the remaining cables being connected up, the 
pumps can still be run. The current from the distributing board at 
the pit bottom is conve to one 500-gallon pump by two len 
of cable, each 1,130 s long, or a total of 2,260 yards, composed of 
37 wires, No. 12 B.W.G., insu with vulcanised India-rubber, and 
securely eleated to the uprights along the main road. Another 
branch is taken from the main distributing board to the four 
100-gallon pumps. These cables are composed of 19 wires, No. 13 
B.W.G. From the foot of the main , 500 fathoms deep, the 
water is raised in three lifts by the dook motors and pumps and 
along the pipes described to the “sump” at the bottom of the Emily 
Pit. From there it is pumped by the rising road, already mentioned, 
along which the pipes are laid to the foot of the Gore Pit, where the. 
two 80-horse-power motors and the on pump send it at one 
lift up the Gore Pit shaft. At the top of this shaft it is diso 
into the Gore burn. This installation, exclusive of the building of 
the power stations, has cost about £12,000. In the ing out of 
the contract the Arniston Coal Company was represented by Mr. 
James Malcolm, general vus in conjunction with Mr. A. A. 
Campbell Bwinton, consulting cal engineer. 


Freight War im African Shipments.—The freighta 
between South Africa and New York have always been against 
British interests, in some cases to the extent of 10s. per ton, as proved 
by a set of tables got out at the instance of the Wolverhampton 
Chamber of Commerce in 1896. The committee had no hesitation in 
stating that freights might be considerably reduced, so as to place 
English merchants in a better position as regards the more favoured 
shippers of Germany and America. The subsequent action of the 
South African Merchants’ Committee and other bodies effected some 
improvement in the way of equalising rates, but there has now broken 
out a freight war in connection with steamers sailing from New York 
to South Africa. The American-African Line resolved to place 
steamers on the Australian route also, hitherto served by sailing 
vessels. Regular loaders for Australia looked on this as an 
ment of their trade, protested without avail, and retaliated by put- 
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ting on steamers for Australia to coal at Cape Town, and to carry to 
South African ports at cutting rates of as much as 25 cent. in 
cases. The American-African Line and the Union Clan Lines have 
resolved to meet this, and also to concede a 10 per cent. rebate to 
shippers giving them exclusive support. The British and South 
African Export Gazette, to whom we are indebted for this information, 
has taken up the matter seriously, and disposes of Sir Donald Carrie’s 
statement that the differences were inconsiderable between English 
and American rates. If so insignificant as Sir Donald would make 
believe, why cannot they be equalised, so as to stop further argument. 
Oar contemporary complains that the differences are such as to form 
aserious handicap on British shippers, even before the present freight 
war. 
American goods, with which British goods paying full rates cannot 
hope to compete. While not blaming Sir Donald Ourrie for the 
present freight war, our contemporary considers that an earlier 
equalisation of rates would have prevented it, and this is clearly his 
fault for having neglected it, he having too long ignored the legitimate 
complaints of South African merchants as to the disparity in the 
rates charged from New York and from London. It cannot be said 
tha* the great English shipowners have ever extended the smallest 
sympathy or help to Eaglish merchants. Their position almost in- 
variably has been adverse to England. We are glad to know that 
such action on the part of the P. & O. Company—a subsidised line 
which gives much lower freights from foreign than from English 
ports— will be made a subject for question in the House when next 
the vote for the subaidy comes up. 


* Household " Telephones. — Messrs. Gent & Co., of 
Leicester, are just introducing to the market a very handy domestic 
telephone appliance. Where an electric bell system already existe, 
it is possible by this arrangement to add the telephone service as 
well without the addition of extra wires. It is only necessary to have 
near the bell pushes, an instrument consisting of a transmitter and 
receiver, and the necessary hanging hook, and near the bell indicator 


an apparatus of similar appearance, or square base, with alightly. 


different intzrnal connections. The bell, indicator, and pushes, can 


be used as with only a bell system, it being easy to denote by an 
extra ring when one wishes to communicate with the domestics 


by telep 


hone. 

Langdon-Davies Motors.—The Langdon-Davies Elec- 
tric Motor Company, of 101, Southwark Street, S. E., have issued an 
exceedingly neat catalogue of alternate current motors made by them 
under the Langdon-Davies and other patents. The attention of 
power users ie called to the advantages of the motors as com 
with steam and gas engines, and a list is given of the various circuits 
throughout the courtry upon which the Langdon-Davies motors are 
now working. Photographic illastrations show machine and pattern 
shops with motors in position, also a corner in the winding shop, 
and others show the motora doing driving work. Among 
the other useful matter in this little list of 32 pages we obssrve 
instructions for working the motors, a table of the iodicities of 
supply currents in various parts of the country, and some general 
electrical notes for the motor-user. 


Large Electric Pumping Plants.—The pumping plant 
mentioned in our article last week was made by the Pheonix Dynamo 
Company, of Hubert Btreet, Leeds Road, Bradford. 


Liquidation Notices.—At a meeting of the old British 
Iusulated Wire Company, to be held on Wednesday, October 19th, 
at Prescot, an account of the winding up proceedings will be given 
by the liquidators, Messrs. D. L. C ers and E. Tracey. i 

The George Bullock Electro-Hydropathic Establishment, Limited, 
resolved on September 13th that as the company cannot by reason of. 
its liabilities continue its business, it be wound up voluntarily. Mr. 
7 C. Langley, of 35, South John Street, Liverpool, was appointed 
iquidator. 


Lists.— The Electrical Power Storage Company, Limited, 
has just brought out a revised edition of its useful catalogue of E. P. S. 
batteries. Instructions for erecting and working are followed by 
neatly illustrated descriptions of the various types of these well 
known cells for lighting, tram, motor-cab, and other branches of the 
electrical industry. 


5 J. OC. Lyell & Oo., send us a list of Svea incandescent 
ps. 


Partnership Notice. — Mr. Robert W. Blackwell 
announces that he has, as from the 30th inst., taken into partnership 
Mr. Philip Dawson, who has been an associate with him for some 
years past in his business of electrical engineer, merchant, and con- 
tractor. The style of the firm will be Robert W. Blackwell & Co.,“, 
and the head offices of the business, which will be carried on as 
heretofore, will bə 39, Victoria Street, London, S. W. The new fitm 
will take over all the liabilities of the present business and assume 
all the responsibilities of the same as from the 30th inst. 


Technical Education.—The eyllabas of the East London 
Technical College, Feople’s Palace, E., for the 1898-9 session is 
issued. The evening classes commence next Monday. Copies may 
be obtained from the Director of Studies. 

The evening classes at the City and Guilds Technical College, 
Finsbury, in mechanical and electrical engineering and other subjects 
for the 1898-9 seesion wil open on Monday, October 3rd. Pro- 
grammes can be obtained at the College. See our Official Notices 
this week. 

The King's Coll: ge electrical engineering classes will commence on. 
October 10th, and specia] attention will ba given to electric traction. 
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South Africa, while the war continues, will be flooded with. 


after June 28th, it was impossible that the Bill oould 


— 


ELEO TRIO LIGHTING NOTES, 


Alloa.—At a recent meeting of the Burgh Commissionen, 
Messrs. Buchan & Hogarth, electricians, Edinburgh, wrote asking to 
be allowed to provide specifications for the lighting of Alloa by elec. 
tricity. Bailie Arrol intimated that at next meeting he intended 
moving that a special resolution should be adopted for the electric 
lighting of the town, and that the Council should apply for a pro- 
visional order. 


Ayr.— The electricity accounts just issued show that the 
income on the revenue account for the year amounts to £2 444 15s 5d. 
as against £1,970 123. last year, an increase of £474 3s. 54. The 
expenditure for the year was £1,966 63. 2d.,as against £1,986 1s. last 

ear, & decrease on this year's working of £19 148. 10d. The credit 
ce on the actual revenue account amounts to £47893. 3d., and 
this is carried to the net revenue account to meet interest and 
sinking fund. It falls short of this by £1,155 6s. 11d., which 
deficiency has been charged against the general police rate. The 
sinking fund now amounts to £1,154 Os. 91. The Lighting Oom- 
mittee is ascertaining what course Edinburgh is adopting regarding 
the Zipernowski patents before resolving upon its line of action in 
regard to Mr. Martin Racker’s claim. The mains are to be extended 
down several thoroughfares u Mr. Fullers advice. Mr. Faller 
has complained that local wiring firms have connected consumers to 
the street mains without his knowledge, and without putting in 1 
meter. If this happens again the Council will prosecute. 


Backbarrow.—The Brush Electric Lighting Company, : 


which, says the Whitchaven News, recently purchased houses and 


land, together with extensive water rights, at Backbarrcw, has not 
yet commenced active operations there. Parliamentary pomeni were 
l tallation at 


obtained some time ago to lay mains from a central 
Backbarrow, over several miles of road, extending as far as Grange 
and Oarnforth on the one hand, and to Ulverston on the other. The 
company intends to convert the energy of the Backbarrow waterfalls 
(where the whole volume of the river Leven has an abrupt drop of 16 
feet) into power for driving * dynamos, which are to be supple- 
mented by smaller ones, driven by turbine wheels, supplied from a 
point higher up the river, and these dynamos are then to charges 
series of accumulators, which in turn will supply electricity, not only 
to the immediate neighbourhood, but also to the surrounding towns 
and villages embraced in the area covered by the Parliamentary 
powers already obtained. The company has invested over £30,000 iz 
purchases of property here, and the paper mentioned says that il is 
clear they are in earnest about the undertaking. 


Belfast.—The Lord-Lieutenant of Ireland and Countess 
Cadogan will visit Belfast on October 18th for the purpose of opening 
the new electric light station at Albert Bridge. 


Bermondsey.— Mr. Cox, chairman of the Electric 
Lighting Committee, submitted to the Vestry on Monday an im- 
portant report dealing with the electric ligh Bill to conürm the 
provision order granted to the Vestry by the of Trade. Tbe 
committee pointed out that the Bill had been read three times in the 
Lower House, and once in the Lords, and referred to the Examiners. 
The Bill came before the Examiners on July 27th, when d 


on August lst, upon which 
the London Electric Supply Corporation. being a Sessional 
Order of the House of that no Provisional Order Confirmation 
Bill brought from the House of Commons shall be read a second time 


cy 
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second time. The Board of Trade made every 
Chairman of Oommittees (Lord Morley) to move that the 
suspended, but without success. Mr. A. Lafone and the v 
also waited upon Lord Morley and fully explained the position, 
that the reason of the Bill being so late was due to the 
the Chairman of the Committee of the Commons, to whi 
was referred, had voted against the second reading of 
latter was placed at the bottom of the list, so that the Comm 
might finish other Bills previously referred to them. Lord Mor 
stated that he quite appreciated the position; but as the Bill 
opposed, it was impossible for him to do as suggested. It was there- 
fore not possible that the Bill could be advanced any further stept. 
In order that no chance might be lost, it was suggested to Lord 
Morley whether he could not see his way to move that the Bill should 
be allowed to proceed next Session at the stage it left, as in the case of 
the General Power Distributing Company Bill; but Lord Morley 
said that it was impossible, and had only been done in that case 
because the Bill had been referred to a Joint Oommittee of both 
Houses. As a result, it was necessary for the Vestry to apply afresh 
to the Board of Trade for a provisional order, and the committee 
made a recommendation to effect.. anal nd ages was unani- 
mously adopted, as was also a resolution con g & special meeting 
to deal with the question in compliance with the Electric Lighting 
Acts. Onthe recommendation of the same committee tbe Vestry 
resolved to inform the London Electric Bupply Corporation that they 
disapproved of certain works proposed to be carried ont by the com- 
pany in Bermondsey New Road, Star Corner, dad, Spa 


EER 
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Grange Ro 

oad, and Jamaica Road, in so far as they related to the laying of low 

tension mains in those streets, and to the layiog of mains on both 

sides of the streets specified. It was aleo decided to inform tbe 

company cf the Vestry's intention to again apply for electric lighting 
powers. ae Rd 
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th & sum in the nding period of the previous year of 

£8,726 12s. 3d., or an increased income of £839 2s. 4d. The total 
expenditure for the half-yaar, which included interest and sinking 
fund, wae £7,907 4s. 6d., as against £7,061 2s. 1d. for the corre- 
sponding period. The profit for the half-year was therefore £1,658 
10a. 2d., against £1,665 10s. 2d., being a very slight decrease on the 
last year. The number of consumers at present 
was 720, against 521, or an increase on the corresponding half-year of 
38 percent. The total units consumed was 480,294, against 443,288, 
or an increase of 8j per cent., irrespective of current supplied for 
puse arc lampe, upon which there was no return. The total profits 
of the electricity works in pay seed 1889, to 

Jane 30th, 1898, after paying interest and sinking fund, amounted to 
, and the total amount written off for depreciation 

5a. 6d., 5 sum of £11,083 15s. 2d. to be 


ro fab pieni as the Council The trade profit—the profit 
interest and 


charging fund—was £3 4s. 94d. per cent. 
for the half-year on the capital ou of £168,506. The net profit 
—after interest and ing ! K 
foe the half-year. 


sinking fund—showed 183. 7d. per cent. 

the June and December half-years together, 

the trade profit was £11,784 2s. 3d., representing £7 16s. 7d. per cent. 
per annum on capital outlay. Of course it should be taken into con- 
sideration that the consumers had been receiving their incandescent 
lamps free, which practically amounted to a reduction of the price of 
tbe current. If the desires of some members of the committee had 
it was certain that instead of even a small profit of 18s. 7d. 

cent. the balance-sheet would positively have shown a loes. The 
could scarcely expect to go on spending money at the 

tatethey had been d and to receive an immediate return, and 
altogether he thought if the Council took all the circumstances 
8 consideration they would regard the statement as fairly satis- 


Bristel.—Mr. George Pearson, the chairman of the 
Bristol Electrical Lighting Committee, is not one whit optimistic, 
bet in a recent interview he states that the p of electric 
lighting in Bristol has much exceeded anticipations. The success,” 
he remarks, is best seen by quoting the cost of manufacture and the 
revenue for the years the station has been in existence. In the first 
year we spent £2,184 for manufacture, that was for five months’ 
working, and the revenue for that period amounted to £1,594. The 
next year we spent £5,849 and the revenue was £6,454, thus show- 
ing that the revenue overtook the cost of manufacture in less than 
In 1895 the cost of production was £5,825 and the 
revenue amounted to £9,844. At that period the suggestion fora 
contribution from the rates towards electric lighting disappeared 
altogether, whilst the most supporter of the scheme never 
anti to escape from such contribution during the first three 
years of the working. For the year 1896 the cost of manufacture 
was £7,303 and the revenue had grown to £14,863.” We then,” 

id Mr. “had to take an odd three months as we 
at that time to make up our accounts to March 30th instead of 
December, the object being to bring the accounts to the same date as 
the other accounts. In that period of three months we spent £1,806 
in manufacture, and received in revenue £5,496. In the year ended 
March, 1898, we spent £9,453 in manufacture, and the revenue 
amounted to £20,201.” With such a revenue, the Committee naturally 
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ended March, 1898, stood at £20,201, would, for tho year ending 
March, 1809, have risen to £27,760, and upon this estimate we 
decided to reduce the price of current from 6d. to 5d. per unit. 
Tbe taking off of £9 on each lamp is equal to a reduction of £1,800, 
and the reduction to the private consumer means about £4,000, 
it is hoped, will be met by an increased consumption in the 

In 1893 the Electrical Committee had 7,465 lamps installed, 

whilst on August 12th, 1898, they had 54,714 installed, and the in- 
crease is still going on, if anything a little faster than ever. As to 
capital account, it stood on March 20th, 1898, at £160,000, and 
loan sanctioned for the completion of the works amounted 

to £198,000. D the time that the concern did not earn a profit, 
ved from the city in rates, in aid of the undertaking, a little 

£11,000. Since the works had been established there has been 
a redeeming of the principle, and up to March 25th, 1898, £16,120 
has been ed out of peal pront of the undertaking. By theend of 
the present month it is hoped to pay a farther sum of £3,720, so that 
when that is done, £20,000 will have been repaid out of the borrowed 
capital.” Mr. Pearson acknowledges the advantage they get over a 
private company in such a concern, as, instead of paying 5 per cent. 
or 6 per cent. on borrowed money, they don't pay more than 31 per 
and the percentage is decreasing from 34 per cent to 21 per 


cent. He is qaite hopeful that in a few years’ time the private light- 
iog of Bristol will be electrical, as he believes electricity at 4d. per 
unit and gas at 2s. 2d., means that electricity, economically used, is 
cheaper than gas. 

The Electrical Committee will join with the other municipal 
authorities and companies in resisting Mr. Martin Rucker's claims re 
the Zipernow:ki patents. 


Brentford.— The District Council on -Wednesday 
resolved to apply for a provisional order to light the town by elec- 
tricity. They have resolved to establish a dust destructor, and the 
heat will be utilised ia connection with the lighting. 


Brighton,—Brighton proposes to spend a further sum of 
£56,300 on electric lighting during the next two years, and Mr. 
Ducatt held à Local Government Board inquiry into the matter at 
the Brighton Royal Pavilion on Wednesday last week, wheu it was 
explained that the amount proposed to be borrowed was larger than 
had been borrowed before, and that arose from the fact that the 
Local Government Board had asked that these loans should be 
app ieo for before the expenditure was incurred. Tbe present debt 
of the Corporation on the electric lighting account is £206,076 78. 9d., 
while an additional £11,426 had been sanctioned but not yet taken 
up. The electrical engineer (Mr. Wright) explained that about 450 
new customers for each year were expected during the next two 
years at any rate, and sufficient capital had been provided to supply 
their wante. No one opposad the application. 


Burton-»n-Trent.—The Council will join with others 
in resisting Mr. Martin Rucker's claims re Zipernowski patente. 


Canterbury.—Mr. Stephen Horsley, M.I.C.E., who repre- 
sented the Canterbury Town Council at a recent gathering of the 
municipal engineers at Edinburgh, has just read a paper to his 
Council on “The Electric Lighting of Edinburgh.” Mr. Horsley 
descrived the chief points in the system, and the success with which 
it had been operated. He advises Canterbury to see whether free 
wiring cannot be introduced. The Council has thanked Mr. Horsley 
for his trouble in the matter. 


Cardiff.—The Local Government Board has consented to 
£28,125 being borrowed by the Corporation for electric lighting pur- 
poses, and 4500 for extension of electric light in Newport Road. 
The statement of accounts just submit:ed by the borough treasurer, 
also details how there is included in the overdraft of £206,581 ex- 
pended on capital account, which will be included in the next issue 
of Corporation stock; £34,231 on electric lighting account, render 
their account of this year. The Corporation have, it is understood, 
obtained large borrowing powers, and these include, in respect of 
electric tramways, £261,510. 


Carlisle.—At Friday's meeting of the Council, Mr. Scott 
said that the electricity works were making good progress, half the 
cable had been laid, 11 out of the 25 standards required had been 
erected, and all the arc lamps delivered. The engines and dynamos 
were ready for erection, the only delay had been in supplyiog the 
boilers; but Prof. Kennedy was threatening to put in force the time 
clause of the agreement, and he hoped the light would be ready 
towards the end of November. One thing he wished made public; 
the Committee did not intend to wire private houses, so as not to 
interfere in any way with the tradesmen in the city. 


Castleford.—This growing industrial centre, 10 miles 
from Leeds, has decided to go in for the electric light. The Urban 
Council has ordered the clerk to apply for a provisional order. . - 


" CheJsea.—Iu his annual report (1897-8) to the Vestry, 
Mr. T. W. E. Higgens, the surveyor, says that the number of hoüses 
rx dicis lighted by electricity for the last three yeara wes as 
ollows :— . Aa 

1895-6 1896-7 1897-8 
Chelsea Electricity Supply Company 777 1,032 1,243 
London Electric Supply Corporation (?)) (?) (7) 


The pressure records of the Chelsea Electric Supply Company have 
been examined from time to time, and their high standard of 
efficiency bas been fairly well maintained. The question of lighting 
Kensal Town by electricity was under consideration during the year, 
bat the Vestry seemed to consider that the initial expense was too 
great. At the end of the financial year, Mr. Higgens reported upon 
the advisability of obtaining motor dust vans, but the matter is still 
under consideration. 


Chislehurst.—At a meeting of the Parish Council some 
days ago, a letter was read from Messrs. Edmundson, acknowledging 
the letter consenting to the company laying down the proposed mains 
for electric lighting, and accepting the conditions to make up all 
highways and pathways interfered with to the satisfaction of the 
highways surveyor, and also to keep the same in repair six months 
after the work had been executed. 


Cleckheaton.—The Electric Power Distribution Com- 
pany has asked the District Council if it will agree to its propcsed 
application for electric lighting powers. ö 


Clitheroe, Lancs.—At the present time electric light is 
used at only one place in the borough—Cunningham's Cycle Works. 
A new mill, which is being re-started after Jying idle for many years, 
is, however, having a special plant put in on a fairly large scale. 
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Colwyn Bay and Colwyn.— The surveyor is to bring 
before bres Works Committee a sc for lighting the main road by 
electricity. 

The Public Works Loan Board have advised the Colwyn Bay 
District Council, agreeing to make an advance of £1,564 for electric 
lighting purposes. The clerk of the Council has been directed to 

with the matter. 


Cromer.—The Urban District Council has appointed 
Messrs. O'Gorman & Oczens-Hardy engineers for the electrio lighting 
scheme which is now in courte of preparation. 


Cupar.—The committee which has been going into the 
matter cannot recommend the purcbase of the gasworks at the price 
suggested by the company. The committee received an offer from 
Edmundson's Electricity Corporation to put down an installation for 
the Town Council, and to light the streets and the Town Hall ata 
cost not exceeding that at present paid for gas lighting. The com- 
mittee laid the terms of the proposal before the Council last week. 
From the tone of the discussion it seems that the electric light 
question will be more fully discussed shortly. 


Dufftown.— The installation of electric light at Mortlach 
has now been completed. The dynamo is driven bya Pelton 

wheel by water taken in metal pipes from Nether Cluny dam. There 
is 200 feet of head, and consequently an enormous pressure, and this, 
applied to the wheel, produces about 20 H.P. The dynamo is by 
Messrs. Crompton & Co. There is a set of 53 cells to give four days’ 
supply for 200 incandescent lamps of 16 C.P. each. At the switch- 
board current is controlled for lighting the distillery, Dullan Brae, 
= ewes house. Messrs. P. O. Middleton & Co. carried out 

e wor 


East London (South Africa),—The Harbour Board 
have decided to accept an offer of the Town Council to erect electric 
lighting plant for the harbour works, the Council having quoted the 
charge for the light in the first instance at 9d. per unit. The 
Board's plant will cost about £2,800. 


Edinbargh.—In the first 15 weeks of 1895-96 equal to 
10,450 8-can 
for. In the corresponding weeks of 1896 97 4,875 were joined on 
and 16,712 were applied for. In 1897-98 for the first 16 wel ks 8,882 
8 candle-power lamps were joined on and 26,298 applied for. In the 
present year, says the Scotsman, the Committee have joined on in 15 
weeks from May 15th 14,044, and had applications equal to 29,490 
8-candle-power lamps. During the same De the consumption in 
1895-96 was 40,640 units; in 1896-97, 92,312 units; in 1897-98, 
185,021 units, and for the same period this year it had been 375,628 
upite—showing a steady increase from year to year for the first 15 
weeks of about 100 per cent. The increase for the whole year of 
1896.97 over the previous year was 86 per cent., that of 1897-98 over 
1898.97 was 88 per cent., and so far this year promised equally 
well, and it was estimated that there would be an output of 75 per 
cent. over last year. Taking it at this there would be 3,463 558 unita 
sold for private lighting at an aversge price of 3:15d., giving an 
income from that source of £45,459 3s. 10d. The public lighting 
being £9,940 and £50 from other sources, they had a gross revenue 
of £55,449 3s. 10d. The total expenditure was estimated at £43,949 
83. 101., including 819,190 for interest and sinkiog fund, thus leaving 
a surplus of £11500. Of this sum the Committee recommended the 
Oouncil to put. £7,000 to the reserve fund, raising i¢ at the end of 
ny — year to £15,000. The balance of £4,500 went in relief 

e rates. 

The Town Council has decided to fix the minimum charge for 
private consumption of electrical energy at the rate of £1 per 
annum. 8 

Treasurer M Oe last week pet before the Council reports by 
various Committees as to the estimated expenditure for the current 
gear. The increase in revenue from electric lighting is put at 
£18,795. The expenditure on electric light is estimated for the year 
at £130,500, an increase of £83,600. 


Eton.—A short time ago the Eton Urban District 
Council appointed a committee to report upon the mode of lighting 
the public streets with electricity. The report was submitted on 
Thursday evening last week, and was to the effect that the cost of 
electric light, in accordance with a scheme set out in detall, would be 
£180 per annum, as against £110 now paid for gas, and also that the 
Windsor Biectric Installation Company would require a guarantee 
from the Council to use the light for a certain number of years in 
return for expenses incurred in erecting brackets, standards, lamps, 
a Tus report was criticised by the members, and in the end it fel! 

ugh. 


Farnham,—The committee appointed to consider electric 
lighting for the town has decided to obtain expert advive. 


Forfar.—Messrs, John Lowson, jun. & Oo., Victoria 
Linen Works, Forfar, have decided to light the whole of their exten- 
sive factory with electricity. The work will be commenced in the 
course of a few weeks. Mesers. Laird & Co., Canmore Linen Works, 
Forfar, were the first to introduce the electric light into the town, 
and it has worked very sucoessfully at their works for over 12 


years. 
Frodingham.—The District Council will apply for powers 

for lighting the district “ by gas or electricity.” 
Greenwich.—The Board of Trade has consented to the 

supply of electrical energy by the District Board of Works on the 


alternating current system within that part of the area of supply not 
IS. the area of theLondon Electrio Supply Corporation Order 


-power lamps were joined on, and 16,739 were applied 


Hackuey.— Last week the Vestry got to business in regard 
to electric lighting. After discussion, Mr. Robert Hammond was 
selected from among several names put forward, to and 
submit, for a fee of £50, a report under the following heads:—(a 
On & combined scheme of electric lighting and dust destructor; (b 
for electric lighting only, without & destructor; (c) for thesupply of 
electricity either by a combined scheme or otherwise, within the com. 

area only; (d) for the supply of electricity either by a com- 
bined scheme or otherwise, over the whole area of the parish. The 
report to also give an estimate of the cost of carrying out the schemes 
under the above heads, and also the cost of maintenance. The Vestry 
reserve to themselves the power to carry out the work contained in 
such report either with or without the assistance of the engineer sub- 
mitting the same. The Moderate party on the Vestry who have 
opposed this matter in a ridiculous fashion from the very commence- 
ment, voted in a body against the resolution. Although the Pro- 
gressive party, which is pushing the scheme forward, bas a good 
workable majority for set the various questions that will neces- 
sarily arise, there is every indication that there will be a good deal of 
trouble in the Town Hall over the matter. This stete of things will 
doubtless continue until the installation is beginning to show signs 
of success, and then we shall see what we shall see— whether the 
opposition is pig-headed or whether the opponents are open to con. 
viction. 


- Hanley.—A Local Government Board inquiry was held 
on Wednesday last werk, regarding the Council's application for 
sanction to borrow £4,000 for purposes of electric lighting. The 
town clerk said that there were 363 private customers at present, and 
they were rapidly increasing. The present application was made 
with a view of providing additional feeders to the central area of that 
town, known as the compulsory area. It was to relieve the present 
ressure on the maine caused by the increased consumption. Mr. 
well, one of the electrical engineers, produced diagrams showing 
the number of private lamps and the increase montbly during the 
past yeer. The private lamps were equal to 25,750 lamps of 
8-O.P. They wanted a new high tension feeder. Mr. Lobley said, 
while having the ground open they wanted to take advantage of that 
to lay down low pressure distributing mains. The application was to 
The Council will join with other interested parties in resisting M 
ə Council will jo er es È 
Martin Racker claims, 


.. Hall.— Last week the Electric Lighting Committee con- 
sidered tenders for a new engine (750 horse-power), two Lancashire 
boilers and dynamos for the new station in Soulcoates Lane, and in 
connection with Hast Hall extension. It was decided to accept those 
of certain firms, subject to inquiries being made by the chairman, 
deputy-chairman, and electrical engineer. 


Hythe.--Mr. Risch, of Folkestone, has offered to draw 
up a scheme for supplying electric light to the town, free of charge, 
on condition that, if the scheme was adopted, he was appointed elec- 
trical engineer to see the work carried out, and afterwards remained 
in charge of the works. The whole matter of electric lighting was 


referred to a committee, consisting of the whole Oouncil. 


Juhannesburg.—The lighting works, for the extension 
of which new bonds bave just been issued, were taken over by the 
Town Council in April, 1895, since when fair Progress has been made. 
The amonnt of electricity generated monthly has grown from 20,000 
to 76,000 units, and the gas plant has also been extended. 
The Oouncil has at present 600 electric current consumers and 388 
gas consumers, whereas when the undertaking changed bands, the 
consumers only numbered 96 electric and 287 gas. The public lam 
have incre from 104 to 435 gas lampe, from 19 to 684 electric in- 
candescent lamps, and 47 arc lamps have been added. The private 
electric lamps in use and connected with the Council's mains are HA iren 
to 30,000 lamps of 8 candle-power each, as against 6,000 when 
over. 


Kingswood.—The Local Government Board hes informed 
the Council as to the form of application for sanction to borrow 
money for purchasing the electric lighting plant. 


Kirkealdy.—The Town Council met the other day to 
consider the proposal of the Corporation to take up electric 
lighting and tramway schemes. Letters were read from the local 
company offering to take up the schemes, and allow the Oouncil to 
take them over at the end of 35 years at a cost fixed by arbitration. 
The Edmundson Electric Light Company offered to introduce the 
electric lighting to the burgh, allowing the town to purchase the 
scheme at the end of 10 years at 15 per cent. on the cost. It was 
agreed that the Town Council should apply for a provisional order to 
introduce the electric light themselves, while a subsequent motion 
was made to apply for an Act of Parliament to introduce electric 
tramways, the being that the town, having got the sanction of 
these schemes, could then hand them over to any company offering 
the best terms. A large Committee was appointed to prosecute the 
procuring of these orders. 


Lambeth.—The Vestry last week had a discussion 
regarding the reply of the Government Board to the effect 
that it has no power to intervene in the matter of the desired in- 
quiry into the circumstances of the transfer of the provisional order. 
The Vestry eventually resolved to again appeal to Local Govern- 
ment Board for a public inquiry. 


(Continued on page 457.) 
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THE NEW ALTERNATORS FOR THE METRO- 
POLITAN ELECTRIC SUPPLY COMPANY. 


Tun -two-phase machines which have been built for the 
Metropolitan Electric Supply Company by the Westinghouse 
Electric and Manufacturing Company and the Westinghouse 
Machine Company, of Pittsburg, Pa., have been recently 
described by the American Electrician, from which the 
following details and illustrations are taken :— 

The order was for 7,500 H. P. (in three units). These 
units, though large for British practice, are but half the size 
of the Westinghouse generator units at Niagara Falls (5,000 
H.P.), but as they 
present a number of 
unique features of 
design and construc- 
tion which have been 
developed by the 
Westinghouse Com- 
panies in their latest 
practice, a  descrip- 
tion of these alterna- 

tors will be of special 
interest. The engines 
in particular are 
worthy of close study. 

These three units 
are intended to sup- 
ply primarily the arc 
and incandescent 
lighting service in 
London, but a portion 
of the power will be 
used for operating 
rotary transformers, . 
which will, in second- 
ary three-wire, direct- 
current distribution 
circuits, supply 

‘motors: and storage 
batteries. 

The engines are the 
largest machines yet 
turned out at East 
Pittsburg, where the new shops of the Westinghouse Machine 
Company are located. The illustration on p. 456 shows a 
general view of the engine to excellent advantage, and by re- 
ference to the line drawing still further information can be had 
concerning this interesting prime mover. The engine, when 
operating non-condensing, is capable of developing the full 
rated power of the generator, it i8 to drive, namely, 2,500 
H.P. at 133 revolutions per minute, the steam pressure being 
100 Ibs. If run at 120 revolutions per minute with 140 lbs. 
steam pressure, the engine can be loaded and will successfully 
carry 3,500 H.P. All of the parts are strong enough to with- 
stand a steam pressure of 200 lbs. to the square inch. The bed 
plates of these machines are of heavy box castings, intended to 
fit down over concrete foundations. The high and low pres- 


The stroke is 36 inches. The cylinders are made of close 
grained cast-iron, and, as the engine is of the vertical type, 


Fic. 1.—BorinG LARGE 


the danger of cutting the cylinder castings is practically 
negligible. The steam is distributed to the high pressure 
cylinder by a double ported piston valve, and two single 
ported piston valves perform the same office for the low 
pressure cylinder. The cylinders, covers, pistons, &c., are 
provided with improved means to render their removal easy. 
Appropriate drains connected to the cylinders and steam 
chests and fitted with automatic water relief valves keep 
these important organs of the engines free from condensa- 
tion. The drain valves are conveniently operated from the 
working platform by appropriate levers. 

The crankshafts are of forged steel, 14 inches in diameter 
at the bearings and 
20 inches at the arma- 
ture hub. They are 
hollow throughout 
their entire length. 
The crankshaft ex- 
tends, as will be noted 
in the pictures, so 
that the armature, 
which is the revolv- 
ing element of. the 
generator, may be 
mounted directly on 
the engine shaft and 
serve as a fly-wheel. 

The engines are 
fitted with permanent 
indicator rigs, which 
are accessible from 
the main platform, 
together with an 
elaborate system of 
lubrication, a system 
of cooling the bear- 
ings, and provision 
for varying the speed 
while running. All 
of these assist in 
enabling the engine 
to run for long 
periods without stop- 
ping. The main bear- 
ings of the engine are cooled by water, which is circu- 
lated about them. They are of the quarter-box type, 
and can be moved in any direction by means of 
suitable wedges, which can be adjusted from without. 
The bearing shells are of cast-steel or bronze, as the 
conditions may require, and are lined with the best 
babbitt metal. They are 14 inches in diameter and 28 
inches long. Provision is made to allow the covers to be 
raised to facilitate inspection. 

The lubricators are sightfeed. The oil is carried through 
brass tubes from the sight feed oilers and manifolds on the 
cylinders. These are connected to a reservoir on top of the 
cylinders, which is supplied by a force pump, which takes 


ALTERNATOR FIELD. 


the oil from filters. 
sure cylinders are 36 and 55 inches in diameter respectively. ` 


The engine is controlled by an open single weight inertia 


governor, which actuates the high pressure valve. The low 
‘pressure valves are operated by fixed eccentrics, The 


F 
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governor is keyed to the main shaft, and is capable of 10 
per cent. adjustment while the engines are running. This 
is an important feature, for it enables the speeds of the 
machines to be varied to facilitate parallel operation. The 
maximum variation of governing at any speed within the 
rated limits is 1 per cent. The throttle is operated by a 
hand wheel, which is situated on the working platform. 

The generators were built by the Westinghouse Electric 
and Manufacturing Company. They have a nominal 
output of 2,500 H.P., and are capable of delivering 
two-phase currents at a pressure of 500 volts. The field, or 
stationary element, is 
provided with 62 
inwardly projecting 
pole pieces. These 
pole pieces are built 
up of laminated steel 
‘Sheets and are cast 
into the frame. An 
excellent view of the 
field frame is shown 
in fig. 1, in which it 
is in the process of 
being bored. This 
massive member, with 
its 62 pole pieces, 
cast, as they are, at 
accurately spaced 
intervals into such a 
heavy mass of metal, 
represents no mean 
specimen of the 
founder's art. The 
immense boring bar 
and the correspond- 
ingly large devices 
for centering the field 
frame about it are an 
illustration of the 
Magnitude of the generators and the facilities which 
were necessary for performing and carrying out such 
a contract as this one. An interesting view of the 
completed field is shown in fig. 2. In this picture, as will be 
noted, it is lying on its side and is complete with its field 
. bobbins in place. The dividing line in this casting is 

vertical, and enables the two halves of the field frame to be 
‘withdrawn, thus exposing the armature for inspection or 
repair. 


Fig. 4.—ExcITER. 


The field coils are wound with copper strips bent on edge 
and well insulated. 

The armature spider is of cast-iron, and built in two 
halves to facilitate shipping and assembling. A view of this 
casting is shown in fig. 3, and this picture also affords an 
excellent view of one-half of the field frame. The arms of 
the spider are cast with splitting plates between them, so as 
to insure freedom from strains in cooling. They are secured 
in position on the crankshaft by two heavy mild steel 


Fic. 2.—GENERAL VIEW OF COMPLETED FIELD FRAME. 


rings, which are shrunk around the bosses at the base of the 
arms. 

On the periphery of this casting are mounted steel punch- 
ings, which are suitably notched to receive the armature 
conductors. These are large copper bars of 
section, which are heavily insulated and imbedded in the 
slots. The laminz on the armature are assembled so as to 
allow for numerous ventilating ducte, thus enabling the 
ample passage of air through the core. and keeping the tem- 
perature of the armature very low. The armature is wound 
with a distributed closed circuit winding, and the four 
collector leads draw 
their current from 
124 equidistant 
points on the wind- 
ing. The commercial 
efficiency of each 
generator is 95 
cent. at full load and 


91 cent. at half 
lost 
The excitation of 
. these gigantic ma- 
chines is particularly 
interesting, as the 
exciters, which are, 
of course, machines 
of small capacity, are 
connected directly to 
the engine shaft, the 
speed of which, it 
will be remembered, 
is only 138 revolu- 
tions. The direct 
current dynamos 
which supply the 
exciting current at 
this extremely low 
8 are shown in 
fig. 4. In the large illustration they will be seen connected 
to the extreme end of the engine shaft. An internal radial 
pole and drum armature are used. The brush ring is centred 
in a suitable ve turned in the yoke of the field frame, 
aud is asad By a hand wheel and worm, as shown in the 
icture, 
i The present contract has a further significance for 
American industry. The Metropolitan Electric Supply 
Company is planning new central stations and re-equipping 
old ones, and the assured success of the engines and 
which have just been described will undoubtedly cause the 
Westinghouse Company to be called upon to supply mar y 
additional engines and generators before the work of recon- 
struction is complete. 


.A GREAT ADVANCE IN FIRE ALARM 
| TELEGRAPH PROTECTION. 


By J. W. AYDON, Supt. Fire Telegraph, Wilmington, Del. 


I DESIRE to present to the Convention a brief description of 


the most important and recent advance in methods of fire 
alarm protection, which will make the outbreak of a fire and 
the sounding of the alarm through the municipal system 

ractically simultaneous. Nothing further than this pre- 
e statement is necessary to command the attention of 
this Convention, made up as it is of men whose experience 
teaches them that the smallest space of time lost between the 
discovery of a fire and the giving of an alarm may often 
result in serious loss of life and property, and add 
immensely to the dangers and difficulties which fire 
departments have to contend with in the performance of 


their duty. 


I refer particularly to a combination with the well-known 
auxiliary fire alarm system of a so-called “multiphase " 
cable, which combination makes the auxiliary system auto- 
matic as well as manual. 


* Paper read at Municipal Electricians' Convention, Elmira, N.Y. 
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The auxiliary system proper was an immense step forward 
in this vital matter of minimising the time between the dis- 
of a fire and the giving of an alarm, and its record 
throughout the country for the past six yeara has been a most 
excellent one. During this time it has been in quits exten- 
sive use in many of the large cities of the United States, and 
in those has been a considerable factor in reducing the 
fire losses, and has been a material aid to the fire depart- 
ments. 

In the city of Wilmington it has rendered exceptional 
service to property holders and to the department, and has 
been the means of preventing several serious fires by enabling 
the fire department to reach the scene of the fire some 

minutes sooner than would have been the case otherwise. 

The auxiliary sys- 
tem,in effect, brought 
the nearest public 
fire jalarm box into 
the interiors of build- 
ings, and placed it at 
any: desired number 
of points, by provid- 
ing a series of small 
auxiliary boxes, from 
any one of which the 
street} box could be 
instant! y operated by 
the pulling down of 
a lever contained in 
each auxiliary box. 

But the system, being 
purely manual, was 
not effective when 
the protected premises 
were vacant; and it 
was to cover this 
point that the method 
of rendering the 
auxiliary system auto- 
as well as 
was per- 


The great value 
of an automatic 
pee cy to EA 
munici re depart- 
ments long 1 5 
recognised, and for 
ug E iran received 
the hearty cc-opera- 
tion and encourage- 
ment of insurance 
Fais iuri = fire 
epartment officials ; 
and under the foster- 
ing influence of 
these interests it has 
rendered, and is ren- 


dering, most valuable METROPOLITAN CowxPANY's NEW ALTERNATORS.—F Id. 3. 
&rvice. 


The growth of the automatic system, however, has neces- 
arily been confined to the larger cities, for the reason that 
t is necessary to maintain the system in connection with its 
own central office, through which alarms of fire have to be 
transmitted to the fire department. The expense of wiring 
and the cost of maintaining a central office equipment is so 
great that the business cannot be made a commercial success, 
except in large cities where the volume of business is con- 
üderable. 

For smaller cities, where the amount of property to be 
protected is not so large, but relatively equally valuable, 
the automatic system is not available; but the record of 
this system covering a period of many years has exclu- 
tively proven that a reliable automatic system, available 
wherever there is a fire department, would be of vast 


N 

he successful operation of an automatic system in 
"russa sapi is now for the first time in the history of fire 
t hy possible. It has never been a matter of electrical 
mechanical difficulty to connect ordinary thermostats into an 
auxiliary system so that an excess of heat would automati- 


* A8 E 


AND ARMATURE SPIDER. 


cally operate the street box, but the danger of unnecessary 
alarms has prohibited this. : 

The recent invention of the “ multiphase” cable, referred 
to above, has been adapted for use in connection with the 
auxiliary system so that it becomes automatic, as well as 
manual, without the sacrifice of any of the peculiar features 
of safety from false alarms, which is the foundation of the 
willingness of fire departments to allow its use in connec- 
tion with street boxes. 

This “ multiphase” cable is of peculiar contruction, as 
will be noted from the drawings which I have for your 
examination. Briefly, it consists of a copper conductor 
having a fusible metal covering, with insulated material over 
it, around which is wound a series of small copper wires, the 
whole being again 
Yan icm protected by a slow- 
TU E m burning insulation. 

/ —. "^ MN E This cable is wired 
into the auxiliary 
system in the place 
of the ordinary wire 
heretofore used, and 
in connection there- 
with is run a single 
wire composed of 
fusible wire only, and 
protected with a free- 
burning insulation. 

An automatic 
auxiliary equipment 
would, therefore, con- 
sist of the desired 
number of auxiliary 
boxes, distributed 
throughout a build- 
ing at convenient 
locations, connected 
through the usual 
testing apparatus, 
with the nearest street 
fire alarm box. The 
interior wiring of the 
equipment would be 
of this “multiphase” 
cable described, and 
the single fusible 
wire mentioned, the 
cable wire being run 
parallel to each other. 

As fires do not 
start upon the ceilings 
of rooms (where the 
ordinary thermostats 
are placed), the auto- 
matic wires referred 
to would be run 
around base boards, 
back of benches, 
through closets, under 
staircases, &c.; in 
fact, so as to cover every danger point where a fire would 
be likely to start. These danger points can be scientifically 
located for each class of risk, by a reference to insurance 
tables giving the accumulated experience of all the insurance 
companies for a period of years, as well as by individual 
judgment in each case. 

It will, therefore, be seen that such an equipment would 
provide a number of auxiliary stations, which, when manually 
operated, would instantly get the street box in motion, thereby 
giving the alarm to the fire department; and would also pro- 
vide for the covering of all danger points in the building by 
the automatic cable as indicated. 

There is no necessity of describing the operation of the 
auxiliary system proper—i.e., when operated manually; so 
we will pass to the working of the * multiphase " cable when 
it comes in contact with actual flame. 

First, however, let me call the attention of the Convention 
to the fact that it takes actual flame, or a temperature of 360° 
without flame, to cause this wire to send in an alarm, 
and this, therefore, prevents false alarms from an overheating 
of a building, which might not necessarily be dangerous. 
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This failure to act until the flame comes in contact, with 
the wire or until a temperature of 360° is reached, does 
not imply that the wire will not give the alarm for an 
actual fire as quickly as a thermostatic equipment would do 
on the contrary, it would doubt'ess, in most instances, give 
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it quicker, for the reason that every fraction of an inch of 
the wiring of an auxiliary system would be an slarm-giving 
pout located where the fire would probably start, instead of 
977 away up on the ceiling, perbaps many feet away from 
the fire. | 


single fusible 


— are 


Returning now to the operation of the wiring of an 
auxiliary system equipped with the “ multiphase” cable 
under the influence of flame, or 360 of hest; the 
wire melts open, and the fusible 
metal covering of the inner wire in the cable meka 


L 


and forcing its way through the insulation, makes a solid 
soldered connection with the series of copper wires 
described. 

This action of the wire produces a condition in the 
auxiliary system exactly the same as that brought about by 


ONE oF THE METROPOLITAN CoMPANY’s New 2,500 H. P. STEAM ALTERNATORS. 


The fact that this cable required flame, or a temperature 
of 360° to operate it, insures it against any liability 
to falee alarme, for conditions producing a temperature 
at which thermostats act unnecessarily, produce no effect 


upon it. 


the manual palling of one of the auxiliary boxes, and the 
alarm through the street box is the immediate result. 

This combined system, like the auxiliary system proper, 
is at all times under automatic test, so that any line or 
battery disarrangement will be instantly made known. 


of 
ste 


LE SME MMS E 


- wr 
—— — 


r e 


> 


Vol 43. No. 1067 Sxrrewomn 28,1998.) THE ELECTRICAL REVIEW. . 


457 


This system combines all of the advantages of an auto- 
matic system with all those of the auxiliary system, without 
any of the disadvantages of the former. It is available 
wherever there is a street box, in a large city or small 
town. 

To sum up briefly, the automatic-auxiliary system enables 
the instant and manual sending of an alarm of fire, and also 
provides that every fractional part of an inch of its wiring 
shall be an untiring watchman ready at all times to 
instantly give the alarm when dread fire makes ite appear- 
ance, 


I think the Convention will agree with me that making 
the fire send its own alarm is a notable advance in the 
business to which we are devoting our lives. 


ELECTRIC LIGHTING NOTES. 


(Continued from page 452.) 


Lincoln.—With the installation of the electric light at 
Lincolo, it was only to be expected that several new places of business 
would be opened for the supply of electric materials, &c. Tne National 
Free Wiring found spacious premises at the corner cf Guildhall Street 
and Mint Street, and have been doing a briek trade in cares | 
up private houses, preparatory to the current being supp 
by the Corporation in O:tober. Messrs. Kinleyside & Oo., electrical 
contractors, were also early on the scene. Howard, of Silver 
Street, has also added an electrical branch to his photographic 
en Wallis Bros., of 150, High Street, are also doing electrical 


Llandudao.—Mr. W. H. Preece informed the Electric 
Lighting Oommittee last week that the electric lighting apparatus 
and refuse destructor will be ready in a month's time. 


Losgton.—The Town Council last week passed a special 


resolation applying for a provisional order, and relegated the carry- 
ing out of the scheme to the Gas Committee. 


Macroom.— Messrs, Thierman, 
secured the contract for the electric lighting of the town of Macroom, 
County Cork, which has a population of about 3,500. 


Maiden head.—The Town Council has appointed Messrs, 
Burstall & Mor khouse to act as consulting engineers in connection 
vith the proposed electric lighting installation. 

Maidstone.—On Wednesday the Town Council decided 
to advertise for competitive designs and schemes for combined elec- 
tricity supply works and refuse destructor, and to offer a premium of 
£100 for the best scheme. 


Manchester.—Mr. C. H. Wordingham, the Manchester 
city electrical engineer, has issued a series of new regulations, 
61 in number, for the use of the electrical department of the 
Manchester Corporation, in connection with installations which are 
to be supplied from their electrical mains. 

. Massleburgh.—The Town Council has conferred with 
a Laudon syndicate which proposes to introduce electrio lighting and 
trams, A Dommittes has ce been appointed to make full inves- 


Neath.—At the last meeting of the Rural District 
Council, notice of motion stood in the name of Mr. William Howell: 
"That the Oouncil take the necessary steps to obtain powers to pro- 
vide the Skewen district in due course with electric tight, and that 
a counmittee be appointed with powers to deal with the question,” 
but Mr. Howell gave notice of motion to embrace in the scheme the 
whole of the district within the jurisdiction of the board. 


Newington.—4At last week's meeting of the Vestry, the 
Electric hting Committee reported that iur dear recess, under 
the powers vested in them, they had accepted tender of the 
British Insulated Wire Company for the insulated electric mains, 
conduits, junctions, boxes, &c., at £9,081 19s. 6d.; the tender of the 
General tric Company, Limited, at £1,457, for the main switch- 
bosrd and instruments; and the tender of Messre. Pritchetts and 
Gold of £900, for the battery of accumulators and accessories, which 
now covered the whole of the work to be let under contract. The 
following was a summary of the contracts, namely :—The station, 
£12,923; supply and fixing of engines, generators and public lighting 
plant, £8,975 ; supply and erection of boilers, £9,348 ; electric mains, 
conduits, &c., £9,082; main switchboard and instruments, £1,457 ; 
accumulators and accessories, £900. To this had to be added 74 per 
cent. for engineers’ commission, clerk of works’ salary, and contin- 
gencies, £3,002, which brought the total up to £45,692. In view, 
therefore, of the necessity of further extension of mains down West- 
moreland Road and East Btreet, the committee advised that the loan 
de increased to £50,000, and the money be raised under the instal- 
ment system, repayable within 42 years, the Council being asked to 
accept the deferred system of payment of the capital for five years. 
The committee therefore recommended that the first resolution 
passed, maring application for a £40,000 L. O. O. loan, be rescinded, 
and that the follox ing resolution be substituted in lieu thereof :— 


of Manchester, have 


“ That application be made to the London County Council for a loan 
of £50,000 to enable the Vestry to carry out the provisions of the 
Newington Electric Lighting Oonfirmation Act of 1897, such loan to 
be taken up in instalments of £10,000 as the work proceeds, and 
repaid within a period of 42 years, and that the Council be asked to 
defer the repayment of the principal for a period of five years, under 
Olause 11 of Section 14 of their Money Act of 1898.” Mr. Edwards 
moved the adoption of the report. He said that the Vestry had 
decided to enlarge the generating station, proposed in Mr. Manville's 
report, and farther to obtain a mechanical stoker. These would 
enteil an additional cost of .£10,000 beyond that estimated in Mr. 
Manville's report. There was & good deal of time wasted in petty 
5 after which the motion was carried by a large 
majority. 


Oldham.—Major Cardew has made a Board of Trade 
inquiry into the causes of the explosion which occurred at Bottom- 
o’-th’-Moor on August 10th. He has sent a copy of his report to the 
El ctric Lighting Committee. After explaining the cause, which bas 
already been reported, he mentioned that the large calvert has since 
the explosion baen replaced by iron pipes containing insulated cables 
in place of bare conductors. There were, however, long lengths of 
similar culverts still in use in other parts of the town. None of 
these culverts were at present ventilated, and any of them might 
become receptacles cf explosive gas. The inspector discussed the 
matter with the officials, and it was agreed that the following altera- 
tions should be carried out for avoiding risk of explosion :—(a) All 
service pipes to arc lamps to be replaced by armoured cables laid 
solid without pipes; (b) all pipes communicating with culverts or 
steel boxes to be plugged at the ends; ‘c) long lengths of culvert to 
be broken up by interposing at intervals cables laid on some solid 
system instead of the existing bare mains; (d) all culverts to be 
ventilated as well as can be arranged; (e) frequent inspections to be 
carried out, and corners of street boxes to be lifted for such time as 
will allow a change of air. The inspector did not think that any- 
thing further could be done. The ventilation of the culvert, he 
remarked, a to be very difficult to carry out in a satisfactory 
manner, aud frequent inspection was probably the best safeguard.— 
Councillor Harrop asked if it would cost a lot of money to carry out 
the recommendations? Mr. Newington replied that it woul 1 not. 
Mr. Andrew, superintendent, said the cost of relaying the cable and 
the repairs was about £80. 


Perth,—On Thursday last week the Electric Lighting 
Committee of the Police Commission heard a statement = Mr. 
W. O. O. Hawtayne advising a municipal installation. The Oom- 
mittee, however, recommends the handing over of the i toa 
company. Several are anxious to take the matter up. matter 
is delayed pending the receipt of farther information. 


Plamstead.—After conferring with Prof. Henry Robinson 
the Vestry, while not pledging itself to the details of bis report, has 
decided to apply for a provisional order for lighting the parish. The 
Works Oommittee will no longer be troubled with this subject, a 
special Electric Supply Committee having been appointed. 


Poplar District.—The Poplar District Board of Works, 
which is really the large districts of Bow, Bromley, and P com- 
continues to wrangle and hesitate over the electric lighting of 

the districts, and not much progress seems to be made in the matter. 
At the Tuesday's board meeting there was a lengthy squabble as to 


" what ner should pay an electrical engineer who had been advising 


them. e Electric ques Committee proposed £25, but some mem- 
bers thought £10 was p 


Rhyl.—A committee of the District Council has been 
considering diaft schemes for the lighting of certain parts of the 
town electrically, and for constructing a tramway between Rhyl and 
Prestatyn. Messrs. A. Dickinson & Oo. are to submit a 
lightiog and tramway scheme, and Oouncillors will visit several 
towns to see such undertakings in operation. 


Romford.—It is stated that Messrs. Ind, Coope & Oo., 
contemplate putting a large electric light installation into their 
Romford Brewery, and carrying the light to their various inns in the 
town. UM 

Rothesay.—The Electric Light Committee hopes to be 
able to proceed with the electricity undertaking so as to have the in- 
stallation completed in the early spring months. 


Royston.—Mr. Edwards, an electrical engineer, asked 
the Council's permission to erect an electric light installation for the 
township. The Council has told him to, along with the clerk, 
inquire of the inhabitants whether electric light is wanted. If the 
Council then decides to light the district, it will pay Mr. Edwards's 
expenses. 


Sandgate.—The District Council has invited Mr. Hall, 
solicitor of Folkestone, to explain his proposals re electric lighting 
to the General Purposes Committee. 


Shoreditch —The Vestiy will ask the members of 
Parliament for the district to strongly oppose the Bill promoted by 
the Gereral Power Distribution Company, and Bills of a similar 
nature. On behalf of the Lighting Committee, Mr. Kershaw reported 
the receipt from Mr. Russell, the chief electrical engineer, of a letter 
asking for the Vestry to reconsider the question of his remuneration. 
Mr. Howlett proposed that the matter should be referred to the 
Officers’ Committee for consideration, and this was eventually agreed 


ty. However, £25 was voted. 
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to, although the chairman of the Lighting Committee objected to the 
ma fe of that committee in not bringing forward a resolution on the 
subject. 

Southamptos.—The Electric Lighting Committee has 
accepted an offer of the General Electric Company to allow 25s, each 
for the old Aron meters in exchange for meters of the new type. 


Standford-le-Hope.—Last week the members of the 
Parish Council ware occupied with Mr. Simpson, electrician, in select- 
ing sites for the electric light standards. 


Stirling.—Prof. Kennedy is to be asked to meet the 
Electric Lighting Committee at an early date to make arrangements 
in regard to his scheme for electric lighting, which the Commissioners 
have already resolved to proceed with. 


Stretford.—The District Council having resolved to put 
down an installation, is asking Urmston District Oouncil whether it 
will take a supply of current from it for the lighting of that district. 


Sutton Coldfield.—The Town Council has decided to 
apply to the Board of Trade for a provisional order for electric 
lighting. 


Taunton.— During August the equivalent of 524 8-candle- 
power lamps were connected. 


Valladolid.—It is stated that the electric works at 
Valladolid were set on fire on Friday evening by a flash of lightning 
and partially destroyed, shops and theatres having to be closed in 
consequence. 


Walker.—The District Council will apply for a pro- 
visional order. 


Walsall.—At the monthly meeting of the Town Council 
on Monday, the Electric Lighting Committee reported that the 
number of consumers was 111, and the total units generated during 
the month of August was 11,030. The committee recommended, and 
the Council resolved, that with a view to encouraging the use of 
electric motors, and to securing aday load for the generating plant, 
a special charge of 24d. per unit be made for current supplied for 
motor purposes only. 

Wimborne.—The District Council has referred the gies: 
tion of the electric lighting of the borough to the Electric Lighting 
Committee to report upon. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Berlin.—The Zlectrotechnische Zeitschrift of August 25th 
publishes a map of the complete system of electric street railways 
which will be finished within the next four to five years in Berlin. 
The total number of motor cars running will be 850 (of which 500 
will be fitted with accumulators) and power consumed is estimated 
at 10,000 kilowatts, so that the total annual consumption of ene 
willexceed 20 million kilowatt-hours. The overhead network wi 
be fed at about 50 different points, which will receive current by 
special out and return cables from the central station of the 
Berlin electricity works, each cable for every feeding poin$ havin 
the same section. When this system is completed Berlin will 
possess the largest and densest network of street railways in 


Blantyre and Wishaw.—The Wishaw Commissioners 
had before them last week a proposal to construct an electric tramwa 
between Blantyre and Wishaw, and they gave the matter theis 
favourable consideration, remitting it to the Gas Committee for 
report. 


Brádford.—At last week's City Council meeting the 
Tramways Committee recommended the Oouncil to apply for 
powers for the construction of the following tramways:— ay rom 
Four Lane Ends to Thornton ; (2) an extension of the existing Great 
Horton line from Morley Street, along Tyrrel Street, to Bridge Street; 
9 an extension of the Great Horton line from the junction of 

isteridge Lane and Park Avenue, along Park Avenue, Little 
Horton 'Lane, and Southfield Lane, rejoining the existing line in 
Great Horton Road; (4) a new line from Tyrrel Street, along 
Thornton Road, Lister Hills Road, and Legrams Lane, to Lidget 
Green ; (5) a new lire commencing at Forster Square, and proceeding 
along Kirkgate, Westgate, White Abbey Road, Whetley Hill, and 
Toller Lane, to Duckworth Lane. The Olayton and Queensbury 
Urban District Councils had offered to construct the tramway 
extensions to their districts if the Bradford Corporation wculd rent 
them at 51 per cent. of their ccat; but the Committee had refused to 
entertain any such proposals from any of the out-districts at a greater 
rent than 5 per cent. Mr. Jobn Arnold seconded the motion. 
Alderman Cowgill referred to the results of the working of the 
Bolton Road and Great Horton electric tramways. Up to Sunday 
night the Bolton Road line had been in use for 44 days, 
and the receipts had been £751 15s. 4d.—equal to £17 1s. 84d. per 
day. The mileage during that period had been 11,951, and the 
average receipts 1s. 31d. per mile. Of course, during the first few 
days that the line was opened the traffic was abnormally large, but of 
late it had settled down to what would prove, it was hoped, the 
normal level. The Great Horton line had been in operation 16 days 


up to Sunday night last, and the receipts during that period bad been 
£583 8s. 3d. No doubt they would have been if enough can 
had been available at the outset to cope with traffic. Owing to 
the steep gradients, the committee had warned the drivers to be very 
cautious, and had prohibited them from trying to make up lost time 
on the down journey. In fact, the committee endeavoured to make 
the drivers travel down hill more slowly than they went up. The 
result was, however, that more cars were required than was at first 
expected, and whilst those cars were being obtained, some traffic was 
lost. During the 16 days that the line had been opened 7,3384 miles 
had been traversed, and the receipts had averaged 13. 7d. per mile. 
Of course, during Horton Tide, the traffic had been very heavy. 
With regard to the projected extensions, some question Lad been 
raised with respect to the proposal to construct a line along Kirkgate. 
The committee, however, would not contemplate commencing any 
works of that kind until Kirkgate had been widened. It was only 
eight or nine yards in width between the buildings at certain points, 
aud no man in bis senses would think of constructing a tramline 
along a street so narrow. The minutes were agreed to. 


purpose of laying their new electric line to Hounslow, on 
October ist. The Brentford District Council has resolved to with. 
hold its assent until the com have deposited £5,000, a moiety ol 
the cost of the widening of Hig Street, which is one of the con- 
ditions of their undertaking. 


Burnley.—A Corporation deputation inspected the Leeds 
electric tram system on 15th inst. 
Cape Town.— Attention has been directed in the metro- 
pua Cape Oolony to the desirability of ing a railway, to 
e Morte by electricity, up Table Mountain, which is 3,582 feet 


Cassel.—The municipal authorities have sanctioned the 
installation of a of 280 accumulators with an output of 750 
amperes for one hour, to be used in the working of the atreet rail- 
ways. The battery, which has to be installed by the beginning of 
October, is to be supplied by the Accumulator Works of E. Schuls 
Witten a. d. Ruhr. 


Christcharch.—The British Electric Traction Company 
does not intend to allow its electric traction scheme to drop. 


City and South London Railway.—This railway 
oompany has given out a contract for the erection of its new engins 
and boiler houses, presumably for the purpose of its extended system, | 


to Messrs. Whitehead & Oo., Limited, the total being £10,749. 


Dover.—At the Council meeting last week, the surveyor 
stated that he had prepared a few iculars ing the first 
year’s working of the trams, which he believed would be of interest. 
The two miles of main line were opened on September 6th last year, 
and Maxton line (one mile) at the end of ber. The total 
receipts for the year were £7,487 15s. Sd. The receipts per car mile 
were 1239d. The operating ex per car mile, including all 
wsges, staff, electric energy, &c., was 6'41d. He explained that this 
would have been 5:9d. per car mile had it not been that the Oorpor- — 
tion had to pay £302 for current they did not use. The average 
receipts per day were £24 0s. 11'391. The passengers carried num. 
bered 1,794,903. The number of miles run was 144,864. In running 
each car mile 95 of a Board of Trade unit of electricity was used. 
It was impossible to give the amount of the net : profit, because all the 
bille were not in, and as it was not the end of the financial year, 
definite particulars could not be got out. But the Council might 
take it for granted that, after payment of £1,582 interest and instal- 
ment on loans, and all expenses of uniforms, &., there would 
be at least £1,300 clear profit on the year. There were four tenden 
for the erection of atramway workshop ane re Sioape shed at Maxton, 
the sarveyor’s estimate £375. Mr. H. B. was the mc- 
cessful tenderer, £381 18s. 6d. The remaining tenders were Mr. J. 
Parsons, £439 123. 2d.; Mr. G. Munro, £422 17s. 2d. ; Messrs. Austin 
and Lewis, £389 8s. 


" Dudley.—As has been already stated in the columns of 
the ExecraicaL Revmaw, the Dudley portion of the elec- 
tric tramway remains in abeyance pending the rans f en 
and the British Electric Traction Company finally c $5; | 
but that portion of the Dudley and Stourbridge line from Harts Hill 
to Stourbridge will be, it is expected, in full working order before the | 
end of the year. The generating station at Harts Hill is being | 
rapidly pushed forward by Messrs. Whittaker & Co., the contractors. | 
Is comprises a car shed 102 feet by 54 feet, a workshop 102 feet by 27 
feet, & boiler house 49 feet by 48 feet, and an engine room 57 feet by 
30 feet. The contract for the works amounts to £7,000. The site has 
been a: quired from tho Earl of Dudley, and sufficient space has been 
obtained to double the operations, if such expan sbould be 
necessary. There willbe two large Lancashire boilers capable of 
working up to 140 lbs. pressure on the square inch, two non-con- 
densing compound engines, and two electrical generators. There are 
to be nine cars capable of carrying 28 passengers in each. Esch 
car will be fitted with two motors, rated Pin 25 E. P., 
geared to the axles. The wire system be utilired. 
Enough power, it is stated, could be generated at the station 
to work the whole of the original system, viz. from Dudley to 


come to between the Dudley Corporation and the company, passengers 
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from Dudley to Stourbridge will be compelled to change 

remainder of the j : E de hope, Bor : the edt? 
er ourney. $ , however, that the ne 

of doing this may be averted.  - 

It is expected that electric cars will also be running from Round 
Oak to Stourbridge before Ohristmas. Messrs. Dick, Kerr & Co. are 
well forward with the relaying of the permanent way, and the over- 
head electric equipment is approaching completion. The electrical 
pre station, which adjoins the Great Western Railway on the 

Hill side, is being erected by Messrs. Whittaker & Co., of 
Dublin, at a cost of £6,000, from the plans of Mr. T. Robinson, of 
Stourbridge. Accommodation is provided in the boiler house for 
four large boilers (by Messrs. Danks), two with a capacity of 
200 H.P. There be two 175-H.P. engines, which will be coupled 
to electric generators, and room has been made for a third set. The 
electrical equipment and rolling stcck are being supplied by the 
-Houston Oompany. The cars are seated for 28 passengers, 
and are provided with ordinary and emergency brakes. As regarde 
section of the line within the borough of Dudley, the draft agree- 
ment provides for the supply of motive power to the company by the 
Dadley Town Oouncil. New lines are to be run from Dudley to Old 
Hill vid Netherton, from Springsmire to Kingswinford, and from 
Stourbridge to Kinver. | 


Dundalk.—The agreement between the Electric Tram- 
ways Company, which was recently formed, and the Town Oommis- 
sioners with respect to electric tramways and electric lighting, has 
not yet been settled. The company now puts forward an alternative 
proposition that the Commissioners shall do the lighting of the town 
and supply the company with the necessary current for its tramway, 
eo that the financial advantages of the scheme may not be altogether 
eg o e town. Representatives of the company will confer with 


ul 


agreement was adopted. 


Glasgow.—A representative of the Glasgow Dasly Record 
learns from a member of the Tramways Oommittee that 
there is not much likelihood of the electric cars being started on the 
Springburn route before the beginning of October. 


Grays.—At the last District Council meeting the town 
clerk read a letter received from the Drake & Gorham Electric Power 
and Traction Company, Limited. Mr. J. F. Albright, managing director, 
offered to dee Va 7 5 ze run MANT scheme ieri His 
com carr out, including the uisition of the 
Gravesend, Rosherville, ud Northficet tramways and their electrical 
equipment. 

Halifax.—The Electricity Committce are stated to have 
under consideration the desirability of adoptin 
for the purpose of driving the generating plant for the electric tram- 
ways, and on Thursday last week a sub-committee went to Newcastle 
in order to visit the works of Messrs. Parsons. The committee have 
come to no definite decision as to the adoption of the turbine, but the 
matter will probably be decided this week. | 


Jehanmnesburg.—By the last mail we learn that a new 


scheme is before the Government. for the concession of an electric 


opposed last year’s scheme. A draft contract has been concluded, 
which provides that from the Market Square the i shall 


The Jungfrau Eiectric Railway.—A Reuter despatch 
from Wengern Alp says that the first section of this. railway was 
on Monday morning. The ceremony was attended by a com- 


pany of 450 persons, specially invited by President Guyer-Zeller, 


who bad à pleasant journey by the new line from the Scheidegg to the 
Eiger glacier. The railway is worked by electricity. Amongst the 
guests were representatives of various countries, including the British 
Minister to Switzerland. Luncheon was served at the foot cf the 
Eiger glacicr. When the line is completed, it is intended to build an 
observatory at the summit of the Jungfrau. At the banquet given to 
celebrats the opening of the line, Mr. F. R. St. John, the British 

ister, pro a toast to the prosperity of the undertaking. 
President Gayer- Zeller stated that the summit of the Jungfrau would 
Pied 1904. Ths next section will carry the line as faras the 


from the 


the steam turbine 


— 


Kidderminster-Stourport.— The London Gazette of 
Tuesday last contains a copy of the bye-laws and regulations which 
bave been made by the Town Oouncil in regard to the Kidderminster 
and Stourport electric tramway. 


Leamisgton.—The Town Council is applying for a 
provisional order to light the town with electricity; but meanwhile 
the Midland Electric Light Company, which already supplies 
numerous private consumers in Leamington, and is in iou of 
the field, is layiog down new mains. The British Electric Traction 
Company, and the Warwick and Leamington Tramways Company, 
are agitating at the tame time for permission to reconstruct the 
trams now plying between Warwick and Leamington, by substituting 
in place of horse traction the electric overhead system; but to this 
method the powers that be are unanimously opposed. 


Leeds.—A special meeting of the Council will be held to 
sanction nd camer aoa by the Tramways Sub-committee for a pro- 
orma * er for tramway extensions to the city boundary at 

aningley. 


Light Railway.—Plans for a new light railway to run 
from Dover along the Eastward Oliffs to Martin Mill, near 8t. 
Margaret's Bay, have been submitted to the Dover District Oouncil. 
The railway is to cross three public roads on the level, one of which 
affects the Kent County Council, and the matter had, therefore, to 
be deferred for submission to their surveyor. ! 


 Liverpool.—The City Council will shortly carry out 
some extensions of its proposed electric tramway system. One of 
these extensions is estimated to cost about £14,000. 


Middlesbrough.—It is said that so great has been the 
success of the Teesside electric tramways that Mr. Clifton Robinson, 
the mansging director of the company, has received applications from 
several public bodies in the neig bourhood desiring the extension of 
the system, and next month the company propose to apply to the 
Light Railways Commissioners to authorise extensions in several 
directións. The contemplated extensions are to the east of their 
present system, through North Ormesby ‘and South Bank to Grove 
Hill, and in Stockton, westward along Yarm Road to Eaglescliffe 
Station, It is intended that the extensions should be constructed, 
equip ^ and operated exactly as the existing electric tramways on 

e. 


Newcastle,—On Tuesday, the sub-committee of the New 
Tramways Committee went into the details in the ex reports 
regarding proposed new tramways. The sub-committee came 
to the conclusion that on a 24 minutes’ service, the profitable 
working was altogether in favour of the cable system. catas- 
1 on the N 5 at F Tw 155 . iy clear 

ion against the experiment being on the slopes o west 
end of Newcastle. The whole matter will: be discussed at a fall 
meeting to-day, Friday. 


Paisley.—The Town Council in committee considered 
last week the offers of the Glasgow Corporation Tramway Committee 
and the:B:itish Electric Traction Compagy, Limited, with reference 
to the ntrol of the tramways in the burgh. It would seem that 
the Glasgow Tramway Committee have greatly extended their 
o offer, and made it much more acceptable to the Paisley 
Council In any case, it was agreed by 16 votes to 4, to accept the 
terms offered by Glasgow as against the scheme of the Traction Qom- 
pany, to lay down lines connecting the burgh with Glasgow, Renfrew, 
Johnstone, and surrounding places. It is understood that under the 
arrangements which have been accepted, the Glasgow Corporation 
are willing to advance the money to buy up the present tramway 
system and relay the lines for electric traction, the to be handed 
over to Paisley Corporation free at the end of 33 years. They will 


equip the line from Glasgow to Paisley and supply the cars, and are 
willing to co-operate in furnishing contribu throughout the 
town. A guarantee is given that the main line will be in working 


condition within three years, with the same facilities and terms to 
passengers as are presently given in the city. Wherever the width of 
the street or the road will permit, they are prepared to lay a double 
line. Of course, it iy understood that the offer is conditional on the 
Glasgow Corporation obtaining the powers from Parliament 
in the Bill which they have decided to promote, 


Portsmouth.—Satisfactory- progress has been made with 
the additional works at the electric bet ting station, and the Oom- 
mittee would soon be able, by utilising the acoumulator to store 
sufficient electric energy, to run 25 cars on the main tramway system. 
In view of the acquisition of the lines by the O. rporation, under the 
Act passed last session, & special committee will visit several towns 
where electric traction is in vogue, with a view of introducing the 
most effective system into Portsmouth. The date has not yet been 
fixed for this trip. The machinery at the lighting station is now 
more than sufficient to meet all possible demands for the electric light 
for a long time to come, and local electricians are busily engaged in 
wiring business houses, places of worship, and private dwellings. 


"Pwliheli.—An electric tramway is proposed for Pwllheli 
—along the embankment of the charming watering place. The matter 
bas been referred to a Provisional Committee. . 


Scalcoates.—Mesers. A. M. Jackson & Co. have written 
to the Scalccates District Council, stating that some influential clients 
had in contemplation a plan for the building of an electric tramway 
from Hissle to connect with the new system in Hall. It was resolved 
toleave the matter with the chairman, deputy-chairman, the two 
H-ssle representativss, and Dr. Wilson Barkworth, that they might 
moet and discuss the scheme with the promoters and their solicitorr, 
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Sheflield.—At last week's City Council meeting, a state- 
ment was made showing the progress that is being made with the 
various tramway extensions. The Tramway Committee says that it 
is proceeding with the work as quickly as possible, notwithstanding 
the complaints of numerous grumblers. 


Southampton.—Messrs. Kincaid, Waller and Manville 
recently reported upon their examination of certain of the tramways. 
They recommend the construction of an additional short length of 
line, the reconstruction of portion of the existing line. In their 
estimate of the cost they have included the bonding of the rails for 
electric traction. The following is a list of the materials that will be 
required :— Two sets of points and crossings and heel pieces; 37 
Edison- Brown ic bonds; 37 Chicago bonds; 12 cross bonds; 
380 square y of granite paving setts, 4 inches wide by 5 inches 
deep; 570 square yards of wood paving blocks, 4 inches wide by 6 
inches deep; together with the necessary cement for concrete and 
grouting. e Tramways Committee resolved that Mesers Duke and 
Co., of Plymouth, be requested to submit a tender for the re-laying 
of the tramline between Fourposts Hill and Waterloo Road, in 
accordance with the specification prepared by Messrs. Kincaid, 
Waller and Manville. 


` Swanscombe.—The District Council has been discussing 
a letter from the Drake & Gorham Electric Power and Traction 
(Pioneer) Syndicate, Limited, asking whether, in the event of the 
syndicate acquiring the Gravesend, Rosherville, and Northfleet tram- 
ways for the purpose of extending the system aud working it by 
electric traction on the overhead system, the Council would assent 
to their application for a provisional order for that purpose, and 
would undertake not to exercise any right the Council pessess under 
the Tramways Act to purcbase the existing undertaking for 28 


Swansea.—The British Electric Traction Company has 
abandoned its intention to seek powers to make further extensions 
bod Sa ne in Swansea on account of opposition from the County 

un 


Sunderland.—The special meeting of the Town Council 
to receive a report from the Tramways Committee was held on Wed- 
nesday. The committee recommended the purchase of the existing 
system from the Sunderland Tramways, Limited, and the institution 
by the Council themselves of a system of electrical traction with 
overhead wires. The committee also submitted a number of pro- 
pons from the present com 

rical traction for horse haulage, and to furnish a number of totally 
new routes. They are not, however, prepared to psy what the com- 
mittee ask for service from the Corporation electrical supply. This 
is 24d. per unit for a minimum of 350,000 units per annum; 211. for 
a minimum of 500,000 units, or 2d. for a minimum of 700,000 units. 
The company offer lid. per unit for any quantity. The Council 
decided to purchase the trams and work them municipally. The 
overhead wire system was adopted, and the scheme will cost about 
£250,000. : n ; 
Tramcar Collision.—It is stated that two cars on the 
Middlesbrough and Stockton electric collided last Saturday 
morning on a single line on the Middlesbrough Road. A dense fog 
apie at the time. Several passengers were more or less seriously 


Tynemouth.—At last week's meeting of the Tynemouth 


Town Council, held at North Shields, the subject of proposed elcctric 
trams in the borough was again discussed. Negotiations were com- 
menced between the and the British Traction 
Oompany some time ago, but now the parties are at a deadlock 
re g the maintenance of the roads under the new system. The 
Oorporate authority bad laid down definite demands, and the com- 
pany have not seen their way clear to meet them, and at the present 
time both sides appear determined. There are no indications cf modi- 
fication on either | : 

i E 


TELEGRAPH AND TELEPHONE NOTES: 


1 


Chinese Telegr&phs.—A despatch from Shanghai 
that the French Minister at Peking is endeavouring to obtain 
control of the Chinese telegraph line from Sheng. 


Glasgow Telephones.—The town clerk has received a 
letter from the Postmaster-General, in reply to Glasgow's ;enewed 
application for a Corporation telephone license, saying that the 

overnment have under their serious consideration the report of the 
Select Committee on municipal telephones, and that it is unnecessary 
to receive any deputation meantime from the Corporation. L 


‘Reduction of Cable rates to Australia.—The following 
extract from a Sydney paper, The Daily Telegraph, just to hand, 
shows the ipei as regards the p d reduction of rates: — 
“ The subsidy by the Australian col with the exception of 
Queensland, to the Eastern Extension Company amounts to £32,000 
per annum. The contract expires before the end of the year. At 
the Hobart Conference the question of & reduction in the rates came 
up for consideration, and it was decided that efforts should be made 
to secure this end. From the correspondence published below, and 
which bas been furnished by the Postmaster-Genera] (Mr. Cook), it 
will be seen that the company decline to discuss the question t- 
ing on the basis of the colonies subeidi. ing the new Cape cable. The 
reduction asked for is from 4s. 9d. per word to 4s., but an intimation 
Has been received that the company are waiting before entertaining. 
the proposal for the Governments «f the Australian colonies to 


. decide whether they will, or will not, 


J, who are willing to substitute elece- 


definitely decline to consider the proposals with regard to the Cape 
V 

ve y on t, and against bis 
was at the Premier's Conference in Melbourne. Under these circum- 
stances the attitude of the company appears to the Postmaster- 
General to be, as he describes it, somewhat extraordinary. At the 
same time, he wishes the public to understand that every effort has 
been made to seoure a reduction in the cable rates, irrespective of the 
Oape cable proj ct, but so far without success. The fullowing is the 
correspondence referred to :— 

" Postal and Electric Telegraph Department, General Post Offic», 
Sydney, April 14th, 1898.—8ir,— Referring to the understanding at 

obart last week that you would communicate further with your 
company in Eogland regarding the question of a new agreement ard 
reduction of cable rate between Australia and Great Britain, I am 
directed by the Postmaster-General to inquire whether the company 
is pre to make any fresh posals, irrespective, of course, of 
those in connection with the projected South African route.— have, 
&c., B. H. Lambton, Deputy Postmaster-General. 

“ W. Warren, Esq , Manager in Australasia, E. E A. and C. Telegraph 
Compeny, Limited, Melbourne." | 

„The Eastern Extension, Australasia, and China Telegraph Com- 
pany, Limited, Melbourne, April 20th, 1898.—Sir,—In acknow- 

dging the receipt of your letter of the 14th inst., I have the honour 
to state that I made no promise to the honorable the Postmaster- 
General to communicate further with the company regarding the 
question of a new agreement and reduction of the cable rate. In 
reply to his inquiry, I am directed to say that the company have no 
further proposals to make other than those already submitted to the 


respective colonies for an alternate ronte vid the Cape, and now 
await their decision respecting the same.—I have, &c., W. Warren, 
Manager in Australasi l 


asia. 
? éd H. Lambton, Eeq., Deputy Postmaster-General, Post Office, 
ydney.” | 

In reply to further representations by Mr. Cook, Mr. Warren wrote 
on June 9th as follows :— E 

Sir, —I have the honour to acknowledge the receipt of your letter, 
No. B2/98—2222, of the 8th inst., and to reply to state that my com- 
pany cannot offer any opinion or advice respecting the proposal for 
reducing the tariff to 4s. until the Australian Governments definitely 
take part in the Cape cable 
scheme. Should they definitely decide in the negative, my company 
will then be prepared to consider any proposals that may be sub- 
mitted for a 4s. tarif.I have, &c, W. Warren, Manager in 
Australasia.” The followirg extract from an enclosure to a letter 
from Bir Sandford Fleming to Sir Wilfred Laurier, dated Ottawa, 
December 28th, 1897, with regard to the Eastern Extension Company 
will be interesting :— 

“The Eastern Extension Company represents a combination of 
associated companies e in telegraph transmission between 
England and Australasia. The lines of the company com- 

rise those of three amalgamated companies:—(1) The ‘ British 

dian Extension,’ from Madras to Sin re, with & share 
capital of £460,000. (2) The ‘British Au n, from OEA eris 
to Australis, with & share sg ai of £540,000. (3) The ‘China Sab- 
marine,’ from Singapore to Hong Kong and Shanghai, with a share 
capital of £525,000 The combined share capital of these three com- 
panies amount to £1,525,000. On their amalgamation the united 
share capital, by a well-kaown process of ‘ watering’ to the extent 
of £472,500, was increased nominally to £1,997,500. The united 
apan eee as the N 5 Australasia and 
China Telegraph Company, Limited, been y pros- 
perous ; it bas paid CCC to 9 per 
cent. on the original capital. An examination of the published 
statements establishes that it has, in addition, expended out of the 
profits earned no less. a sum than £1,571,540 on extensions and other 
productive works, and there remains and undivided 
to-day a reserve of surplus profits amounting to £804,193. These 
figures establish that the Eastern Extension Company has become a 
profitable investment. It regularly pays good dividends, 
bat the dividends are no guide to the profits made. It holds in 
reserve undivided profits far exceeding in amount the whole value cf 
its oables between Asia and Australia. The accounts of the company 
for 1896 and the first half of 1897 show that the net profits actually 
earned d these periods amounted to 13 per cent. on the 


present capital, and 17 per cent. on the capital prior to its being 
watered.” RS 


: Telegraphic Interruptions and Repairs :— 


CABLES. Down. Repaired, - 
Amason Oompany’s cable— 

Oable beyond Gurupa... June 8th, 18988 „ - 
Accra-Kotonou oe => Aug. 8th, 1899 ve 
Bolama-Bissao ^ ... . June 31st, 1898  .. si 
Oyprus-Latakia 4, Feb. 10th, 1898 ., Sept. 15th, 1898. 
Perim- Assab 


eee eee eee Sept. 13th, 1898 eee [I1] 

Beychelles-Maurice ... .. Sept. 18th, 1898 ... s 
LANDLINES. 

Majunga-Jananarive . Sept. 19th, 1808  ... (is 


. The Telephone Questiom.—The Shoreditch Vestry on 
Tuesday passed resolutions regarding the telephone service, snd will 
send copies to Mr. R. W. Hanbury, the hone Committee chair- 
man, to Lord Salisbury, the Dake of Norfolk, and the Ohancellor of 
the Exchequer, as well as the local members of Parliament. Bimilar 
resolutions bave been already passed by other local authorities. They 
are to the effect that the telephone service should be under the con- 
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„ that municipal competition is undesirable, and that 
can be done is for the Post Office to purchase the 
entire undertaking of of the National Company upon terms to p» 


best thing 


CONTRACTS OPEN AND OLOSED. 


OPEN. 
Ashten-under-Lyne.—O.tober 8rd. The Corporation 
Markot ttoo is prepared to receive 


of the necessary wires, fittings, &c., for th lera foe the inst f th 

or the 0 of the 
public market. The cured wil be supplied from the town mains. 
Oonsulting Messrs. Lacey, O 97 0 5 and Billar, Ue mM 
Btreet, Manchester. See our “ Official Notices" September 


ENTE. QUU 27th. The pid mde of 
tenders until Ootober 27th for an installation of 

electric lig ting in the new Flemish theatre in that town. Tenders 
to LD de Ville, Ghent, Belgium, from whence particulars may be 

Bexhill.—September 28th. . The District Council is 
inviting tendere for the supply of watertube boilers, dynam os, and 
balancer, boards, accumulators, cables, pipes, arc lampe and 
poste. Heb toe &., "3 the consulting engineer, Mr. A. H. 
Preece, 39, Victoria Street, 8. 


Bridgewater. — "eR 27th. The Bridgewater 
Trustees invite tenders for the wiring, supply of fittings, lamps, &»., 
for the electric lighting of the Bridgewater House Picture Gallery, 
Bt. James’s Park, 8.W. . from Mesers. O'Gorman and 
ar ter Deni 66, Victoria Street. See our “ Official Notices this 


Buckley.—The Buokley Urban District Council, Flint. 
shire, is desirous of engaging eer to consult on the question 
of lighting the district by electricity. Bee our “ Official Noti 
this week for particulars. 


Dundee.— October 8rd. The Ges Commissioners want 
tenders for the supply of lead. 8 cables and underground 
conduits. 8 cations, &c, Mr. W. H. Tittensor, city 
electrical Bee c our “ Official Notices” this week. 


Post Office.—Ootober 25th. The G.P.O. is 


egraph poles, 

orthumberland Dock (River Tyne), 
ull or Grimsby; and (b) for creosoting the 
les with 10 lbs. or 12 lbs. of creosote to the cubic foot, as may be 
directed. The poles to be felled during the winter of 1898-9. Forms 
of tender, containing all M may be obtained on application 

to Mr. Chas. H. St tuaxt, controller of stores. 
Gheut.—October 29th. The Ghent Municipal Council 
is inviting tenders for the installation of the electric light at a new 
e yeas id iT FV 
June 1st, lo a being posed for every 
om), and maintained for 12 months. Labour 
The contract incisa $ the 4. I and delivery of 1,337 


General 


oa directed, with a 4524 b r Ostober 27th. 
1 8 : 


Hall —September 29th. Tenders are wanted for the 
of steel 5 for the extension of the Oorporation electric 


For particulars write to the engineer, Mr. A. E. 
5 d 


Ireland.— Se mn th. oae Northern Rail- 
way Com vi for the construction of 
sbout rege, AS of 8 loo ide the public road from Sutton 
Drowinge aud speci V 

an mens at the office 8 -in-chief 
Street Terminus, Dublin. 


Kingston-upon-Hull.— Ostober 27th. The Electric 
Lighting Committee invites tenders for the supply and erection of 
certain in connection with the electricity works, inoluding high 
al low tension mains, casings, trench work, &c.; switchboard, oon · 
cals current Potius (ejector type), sous Oe & 311 eral 

mp, oon E ejector type), stea pes, ect 
"€ eaginesr, M», A. B. Barnard. See our" ‘Official Notices” this week 


'Bingsten-upon-Hull.— September 80th. The Corpora- 

eese rad supply pee ise ae cars, 20 sina ry 

i lakar amy and engineer. See our “ Ofücia No Notices” August 19th. 

Leigh.— October 14th. The Electricity Committee want 

tenders for the supply and erection of steam dynamos, switchboard, 

vest overhead water softener, &o., for 

y Mr. J ohn 
Bes Our * Official Notices " this woek, ` 


New South Wales.—Ootober 17th. The New South 
Wales Government is, according to Daily Tenders and Contracts, 
inviting tenders for the supply for the Department of Posts and 
Telegraphs of a steam engine and dynamo, 218 tons gal d 

tons copper wire, 70,000 porcelain insulators, 16,000 sino 

50 tons copper vitrial, 1,000 bottles ink 

telephones, 1,020 batte tteries (Leclanchs), 

10,000 porous oylinders x same, 15,000 Ene ditto, 24 arc lampe, 

with 29,000 carbons, and 3,000 incandescent lamps. Further par 

ticulare, Ko., obtained from, and tenders to, the Secretary, General 
Post Office, Sydney, N.S 

Plymouth. si rer 6th. The Corporation want tendets 
for the ound,“ of an enclosed (ironclad) continuous current motor, 
shunt wound, for 10 B H.P. at 850-950 revolations, for 520-vol$ 
circuit, complete with s armature, sterting awitches, and resist- 

ances. Borough cal engineer, Mr. J. H. Rider. See our 
" Official Notioes" September 16ch. : | 

Portrane. — October 8rd. The Board of Control 
Custom House, Dublin, is inviting estimates for the supply an 
erection of an cleotric light installation for Portrane Lunatic Asylum, 
County Dublin. Sze our “ Official Notices,” September 9th, for 
particulars. 


Rathmines and Rathgar.—Ootober 5th. The Electric 
Lighting Oommittee is inviting tenders for the supply and erection 
of geni boilers, mechanical stokers and other x Bor 

0 


‘Consul engineer, Mr. 
* Official Notices," September 9th, for farther 


Pi persist er 5 26th. Pers are "being in- 
, enders ontracts, 
Colliery, d red „ irrer. —— 5 


Rotherham, b 
mission to snopes OD attained from W. Aare es M W! Rothwell 


— Mow id & J. W 


Spain. —Ootober 3rd. Tenders are o" invited by the 
m pal authorities das Mngt (Ciudad Real) for the Mar 
for the electric ligh the town. Tenders to be sent to 
55 del Ayuntamiento de 1 (Ciudad Raul), Spain, from 

3 may be 


OLOSED. 


Glasrow.—The following tenders have, according to the 
Contract Journal, been accepted, among others, for work, &c., in oon- 
nection with the alteration of the light at Oumbrae Lighthouse from 
a fixed oil light toa 1 eleotric light, for the Olyde Lighthouses 
Trustees: — Klectrio plant, W. Dixon & Co jeg al £920; addi- 
UA gas engine and compressor, Campbell Gas Engine Oom pany, 


Great Central. Railway.—The. tender of the Brockie- 
Pell Arc Lamp, Limited, has been accepted for the supply of over 
0 1 patent arc lamps for the or of the new Great Cen- 

way. 


NOTES. 


Electricity Supplants Steam Locomotives.—There is, 
perhaps, nothing very new in the electrical equipment of the 

uffalo and Lockport new railway, but it is a line which 
marks a distinct advance in electrical haulage, for it is an 
ordinary railway on which electric hanlage has been estab- 
lished. The line is 25 miles long, and for 10 miles is quite 
atraight. The trolley wire is carried on a double line of 
poles, 88 feet apart, except where an arm support is used. 

ower is taken from the Buffalo-Niagara power line. In 
the transformer room are two 500-H.P. rotary converters, 
and necessary statio transformers and switchboards. There 
are 10 cars on the road, each with four G. E. motors of 
52 rated H.P., or 208 H. P. per car. The comp ny also own 
two 45-ton G. E. locomotives, each with four motors. 
Their speed is 15 miles per hour, and they have drawn 28 
cars loaded. They are of the same type as those to be em- 
ployed on one of the London railroad 4 A half-hour service 

to be run, the time being one hour. Advantage of the 
new line is to be taken, also, to seonre Niagara power being 
tranamitted to Lockport for general, public and privat use. 


Correction.—In our recent description of the works of 
Messrs. Brown, Boveri & Co., at Baden, we stated that this 
firm had been in existence for nine years. This should be 
only seven years, and the works for only 64 yéers, 
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The Fire at the Geneva Electricity Works.—We 
have already referred to the fire which occurred early this 
month at the Geneva Electricity Works. The plant at this 
station is hydro-electric, and when completed will compan 
15 turbines of 1,200 H.P. each, driving two-phase high 
tension alternators and continuous current dynamos. To 
meet the temporary demand of electric energy, five alternators 
only and the two exciters had been installed, with a provisional 
wooden switchboard. It was the latter which took fire. 
The fire communicated to the roof and subsequently burnt 
down the switchboard, the timber frame of the roof, and 
some scaffolding in the incomplete part of the building. 
Some officee, and the foreman’s lodgings, separated from the 
switchboard by a wall, were also burnt down. The machinery 
suffered less damage. The two excitere, which were under the 
switchboard, are entirely out of use. Of the five alternators, 
one was undamaged, and is already doing its regular work. 
The four others require some repairing. Of the two alternators 
that were erecting, one was partly damaged. The hydraulic 
machinery is almost intact. The masonry of the building 
was not seriously damaged, and there will b» very little 
alteration in the actual disposition of the plant. The 
remaining eight machines that are to utilise the power 
still at disposal are actually in construction. The per 
manent switchboard, entirely fireproof, had been ordered 
some months ago, and is going to be set up very shortly. The 
cause of the fire has not been entirely elucidated, the official 
inquest not being terminated. The accident is very probably 
due to the passing of the high tension current into the 
exciting circuit of one of the alternators. The exciting cable 
going from the machine to the switchboard was fixed 3 
on the wood, and passed, in one place, very near a hig 
tension armoured cable. It is supposed that an aro sprang 
from the continuous current cable to the neighbouring high 
tension cable, the metallic envelope of which acted as return 
conductor to the defective machine, which must at the 
same time have hed a contact between the primary circuit 
and the metallic frame. The fire spread so rapidly that 
the man in attendance at the switchboard could not switch 
off the exciting current of the alternators, but had to Sto 
the direct current dynamos, thereby leaving the whole build- 
ing without light and motive power to shut the water-gates. 
One of the alternators went on revolving while the 
building was on fire, and was only stopped when the fire 
was nearly out. This machine was the least damaged, and 
it is the one that resumed its work four days after the 
accident. We are indebted to M. J. Elmer, the chief of 
the electric lighting service, for theee particulars. 


Manchester Association of Engineers.—The syllabus 
of the “ forty-third discussion session of this Association 
is before us. Among the announcements are the following :— 
October 22nd, Mr. Henry Hodgson, Manchester, paper on 
“Some Points in Modern Steam Engine Practice"; 
February 11th, anniversary dinner; February 25th, Mr. 
J. S. Raworth, paper on “ The Generation of and Electrical 
Distribution of Motive Power”; March 11tb, paper by Mr. 
A. R. Bellamy, of Manchester, on **Gas Engines as Motive 
Power in Engineering Works.” The meetings are held at 
7 p.m. at the Grand Hotel, Aytoun Street, Manchester. 


The Doe Primary Battery.—Since our article on page 
440 went to preas we have further considered the subject, 
and now desire to add a few additional comments. It seems 
odd that Messrs. Honston and Kennelly should ‘have failed 
to notioe when making their tests, and in the report 
thereon, that the bicycle lamp was running at about 1:5 
watt candle-power. If we are not mistaken, it was the 
ambition of Mr. Stepney Rawson, in the old days, to manu- 
facture a lamp which would give a decently white light at 
1 watt. Here we have one at 65 watt, running at 1°5 watt 
per C.P. It appears to us that a syndicate should be formed, 
not so much for the battery as for the lamp; the battery 
may bean excellent one of its kind, as we have suggested 
elsewhere, but we think its performance is greatly due to the 
lamp employed. 


Appointment.—Mr. J. A. Constable, of Fulham, has 
been appointed clerk of works to the Blackheath and Green- 
wich District Electric Light Company, Limited. 


* 


Electric Tramway Accident at Bradferd.—The Great 
Horton line of the new municipal electric tramways, opened 
only a few weeks ago at Bradford, was on Monday the sene 
of a serious accident, which, up to the present, has resulted 
in one death and a number of cases of very serious injury. 
There was a very heavy traffic to the city for Barnum and 
Bailey’s show, and on the service in question, which is 
worked by the Corporation itself, every effort was being 
made to cops with the public requirements by running cam 
frequently. The route is about three miles in length from 
the centre of the city to its outermost extremity. The 
line is a constant ascent and, at some points, the gradient i: 
very steep indeed. Down this decline a car started about 
half-past ten o'clock, and about two-thirds of the way down, 
at a point where the gradient is very severe, it ii said 
to have suddenly leaped forward in an alarming fashion, 
and, despite the efforts of several men as well as the 
driver and conductor to stop it, came at a fearful pace 
upon a curve turning the line sharply at right angles. At 
this point the car instantly left the rails, and, running on to 
the causeway, dashed into the boundary wall of the Grange 
Congregational Chapel, where it overturned. It was found 
that there were several cases of fractured skulls, concussion of 
the brain, and broken limbs. The ambulance was brought into 
use a8 guey as possible; and four persons were taken to the 
Royal Infi . Hardly any of the pessengers escaped some 
injury. The driver and conductor of the cat were both so badly 
injured that they cannot give any ooherent acoount of 
the circumstances, but it is feared that the aocident will 
prove only too clearly that the brakes in use on the car were 
not sufficient, in wet weather, upon such a steep gradient. 
Daring the early stages of the service the Corporation officers 
came to the conclusion that there was some doubt as to the 
sufficiency of the brakes when the rails were slippery, and 
warnings were addressed to the drivers that they were to 
drive more slowly downhill than uphill. Although there 
are both hand brakes and electric brakes on the care, a 
fortnight ago an extra contrivance, described as a “slipper 
brake," as already mentioned ia the ELECTRICAL REVIEW, 
was ordered for all the vehicles, but the apparatus had not 
yet come to hand. The driver whose car met with the 
accident has been in the employ of the Corporation since the 
service was started, and is stated to be one of the most 
careful men. Despite the panic temporarily occasioned, 
traffic was soon resumed, and was as heavy as it was previ 
to the accident. Major Cardew is to hold a Board of Trade 
inguiry into the accident. | 

It is stated that comment has been made in the district in 
regard to the announcement that the inquiry will be held by 
Major Cardew who only a month ago passed the line as 
satisfactory. The coroner’s inquest was opened on 
Wednesday and adjourned after formal evidence had been 
given. ; 


Obituary.—We regret to report the death of Mr. James 
Morton, the much respected business manager and secretary of 
Messrs. W. T. Glover & Co., Limited, at Salford, Mancheeter. 
The deceased, whose health had recently. been impaired, was 
returning to his home late on Friday night by a rough foot- 
path through some brickfields when he apparently missed 
the path, and, stumbling head foremost into a pool of water, 
was go stunned that he was unable to recover himself. His 
body was found next mor face downwards, and partially 
immersed in the water. . Morton, who was one of the 
oldest officials of the firm, before its conversion into a limited 
company, and who had been for the last 15 years in the same 
employment, was at once an intimately trusted servant of his 
employers, and à friend to all those beneath him. The 
funeral, which took place at Kersal Church on Wednesday 
afternoon, was attended by the directors, the staff, and most 
of the emp'oyé: of the company, besides a large concourse of 
friends, and of the general public. 


Lectures.—In conjunction with the London Society for 
the Extension of 5 Teaching, a course of 10 free 
lectures on “Electricity and ite Modern Applications” will 


be given by Mr. F. Womack, M.B., B.Sc., at Sayes Court 
Institute, Deptford, on Thureday evenings, commencing 
October 6th. | 22 
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The Leyton Destructor.—The Surveyor says that the 
county medical officer of health in his annual summary of 
the reports of the district medical officers of health, quotes 
the following as the conclusions of experts by whom thè 
Leyton destructor was thoroughly tested as follows :— 


(1) The destructor is capable of consuming wet sewage cake and 
bouse refuse of poor character in & complete and satisfactory mauner; 
(3) the oxidation of the combustible matter in the material fed into 
tte destructor is complete, and the gaseous products of combustion 
are inoffensive ; (3) the gaseous products of combustion are sensibly 
free from any nded matter by the time they pass into the flue 
in the chimney ; (4) the clinker is well burnt and free from offensive 
half-charred carbonaceous matter. Even when working with a wet 
sewage cake and poor house refuse the destructor generates more 
heat than can be used with the present plant at Leyton. We 
examined one of the cells in its cold condition, and were unable to 
discover any signs of wear or abrasion. We therefore consider that 
your destructor provides an efficient and economical method of de- 

the refuse of towns without injury to the neighbourhood. 
Bo as we are aware, it is the only form of furnace yet adopted 
capable of burning a considerable proportion of sewage sludge, even 
when containing, as in this case, a high percentage of moisture. 


Madrid Electric Tramway.—We give a photograph of 
ich have been recently con- 
They are 


the new electric tramways which 
structed, and are now running, at Madrid. 


operated on the trolley system. The contract for the equip- 
ment was entrusted to Messrs. Dick, Kerr & Co. Messrs. 
A. Dickinson & Co. acted as consulting engineers. 


The Late Dr. Hopkinson.—At the Whitehaven Town 
Council, on Wednesday last week, the Mayor proposed a 
resolution of condolence with the family of the late Dr. 
Hopkinson, the consulting electrical engineer of the Cor- 

ion. The Mayor said he never knew a man with less 
“side.” The Deputy-Mayor seconded the resolution; and 
as one who was more particularly in contact with him than 
perhaps any other member of the Council, said he could bear 
8 the Mayor said that for a man of his position in the 
scientific world it would be difficult to find one who was 
more unobtrusive or humble-minded than Dr. Hopkinson. 
Whitehaven had reason to be proud of his connection with 
"à town, as he was proud of his connection with White- 

ven. 


The Electrical Standardising, Testíng, and Train- 
ing Institution.—The Michaelmas term at the above 
Institution commenced on Wednesday, 21st inst. New 
editions of the following pamphlets relating to the Institu- 
tion have just been dm :— Syllabus of course of training; 
Training of Electrical Engineers; Scale of Fees of the 
Standardising and Testing Department. 


Wireless Telegraphy.— On Monday evening next, Mr. 
William Lynd is to lecture on this subject at the Queen's 
Park Institute, Harrow Road. 


Smoke Comparisons,—We recently had occasion to 
rofessionally investigate and report upon a smoke nuisance 
in a country town, aud for making comparisons of different 
intensities of smoke we made use of Prof. Ringelmann’s smoke 
scale diagrams. Mr. Bryan Donkin, the well-known engi- 
neer, says in his new work, “The Heat Efficiency of Steam 
Boilers,” that he has used the system, and considers it the 
best yet suggested for smoke trials, a statement we can 
thoroughly endorse. These diagrams can be obtained from 
Messra. Charles Griffin & Co., Limited, publishers, of Exeter 
Street, Strand, W.C. 


The Electre-Harmonic Society.—The thirteenth season 
of the Electro-Harmonic Society opens on Friday evening 
next at the St. James’s Hall Restaurant as usual. The pro- 
gramme of the Smoking Concert includes songs by Messrs. 
Charles Chilley and Mr. Bantock Pierpoint; recitations by 
Mr. Ernest Meads; ventriloquial sketches by Mr. Sidne 
Gandy; silver bells solos by Mr. Harry Tipper, an 
“ sensational novels" by Mr. Frederick Upton. Mr. A. E. 
Izard will render a pianoforte solo. The season may be 
Pee to open with a goodly gathering of members and 
frien 


The West India Hurricane.—The West India and 
Panama Telegraph Company, Limited has sent a donation 
of 250 guineas to the Mansion House Relief Fund, and has 
arranged to transmit, free of charge, any telegrams addressed 
to the Governors and other officiala of the West India 
Islands relating to donations and food supplies for the relief 
of the sufferers. Telegrams intended to be despatched 
should be sent to Mr. R. T. Brown, manager and secretary, 
at Dashwood House, E.C. 


Rumoured American Amalgamation.—We give the 
following from the Daily Chronicle of 19th inst. for what- 
ever it may be worth :— 

Our New York correspondent telegraphs:—It was announced 
yesterday in Wall Street that the Walker Electric Company, of 
Cleveland, has been absorbed by the Westinghouse Electric Company. 
Several directors of the Walker concern will probably join the West- 
inghouse directorate. 


Rails Warped by Expansion.—The Street Railway 
Review illustrates a length of line on the Fort Mayne 
electric railway which was caused to kink by the heat of 
the sun on July 8th last. The rails were laid on ordinary 
cross sleepers and were required to be uncovered to change 
the street levels. When uncovered they bent. This seems 
to show that rails when buried are so supported laterally that 
they merely compress in length, or that the effect of covering 
is sach as to keep them much cooler. | 


Light-Electric Telegraphy.—Prof. Zickler, of Brüun, 
has conducted an elaborate series of experiments, which show 
that a telegraphic instrument can be actuated at consider- 
able distances by a beam of ultra-violet light. He employs 
a powerful arc lamp as his transmitter, using a ecreen of 
glass to produce intermittent flashes of the ultra-violet beam, 
which embody themselves as dot and dash signals on his 
receiver. The receiver is an air-gap in a circuit containing 
an induction coil regulated to an E.M.F. jast below the 
sparking point at the air-gap. As Hertz long ago has shown, 
a beam of ultra-violet light falling on the cathole of a 
strained air-gap, near its breaking down point, will imme- 
diately provoke a discharge. Zickler started by producing 
this effect over a distance of 2 m. "Then, by improving the 
shape and material of his electrodes and enclosing them in a 
chamber of compressed air, he was able to increase this dis- 
tance to 200 m. This is a remarkable result, and it is ex- 
tremely interesting to physicists to learn that the short and 
easily absorbed ultra-violet light can influence a spark 
discharge at so great a distance; but, to think of this as a 
practical system of wireless telegraphy as Prof. Zickler 
appears to do, is a reductio ad absurdum. The light within 
the limits of the visible spectrum which an arc emits will do 
all the signalling that the ultra-violet beam is capable of, will 
penetrate to much greater distance, and can be manipulated 
with much simpler apparatus. The ether waves of the visible 
spectrum which Nature has successfully used for signalling 
since the creation are in danger of being rejected for our 
new ones, ultra-violet or Hertzian waves, which Nature 
probably long ago tried and found wanting. 
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Personal.—The directors of the Hôtel Cecil have 
appointed Mr. W. Poynton their chief engineer. 

According to the Ceylon Standard, Mr. E. O. Walker, 
superintendent of Ceylon telegraphs, was to leave Colombo 
on Ssptember 5th to inspect the telegraphs in the southern 
and central province. | 

Mr. John Hart hes acce 
Messrs. Williamson & Josep 


Appointment Vacant.—The Halifax Corporation want 
a borough electrical engineer with alternating current and 
electric tramway experience, at a salary of £300 per annum. 
See our * Official Notices " this week. | 


Side Lights on Cable Routes, —With reference to the 
article on page 441, we hear that the cable between 
Mauritius and the Seychelles Islands, for the laying of 
which the Eastern and South African Telegraph Company 
is receiving a large annual subsidy from the Imperial and 
Indian Governments, is at present totally interrupted. 


ted the position of manager to 
; Limited. 


NEW COMPANIES REGISTERED. 


Edinburgh Collieries Company, Limited (4.002).— 
This company was red at Edinburgh on September 12th, with 
a capital of £48,0CO in £10 shares, to carry on the business of coal- 
masters, ironmasters, chemical manufacturers, engineers, electricians, 
general merchants, &c. The subscribers (with one share each) are :— 
Adam Nimmo, 12, Giles Street, Edinburgh, coalmaster; Richard 
Mackie, 56, Bernard Street, Leith, coal exporter; A. Naeemyth, 
Donibrielle Colliery, Cowdenbeath, ooalmaster; Robert Moore, 156, 
Bt. Vincent Street, Glasgow, civil engineer; Henry Mangall, Cowden- 
beath, coalmaster; H. Stewart, 6, Windsor Gardens, Musselburgh, 
‘manager; and Charles Carlow, Leven, coalmaster. The number of 
directors are not to be less than four nor more than 12; the first 
are Henry Mangall, James Dixon, Robert Moore, Charles Carlow, 
Alexander Naesmyth, and Adam Nimmo; qualification, £1,000; remu- 
neration as the company may decide. Registered office, Waley ford 
by Museelburgh. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


‘ Edison & Swan United Electric Light Company, 
‘Limited (18,984).—This company’s annual return was filed on 
Angust 19th, when 106,400 A” and 23,564 " B" shares were taken 
up oot of a capital of £1,000,000 in £5 shares. 17,139 “A” and all 
the "B" shares are considered as paid, 10, 000 A” are considered 
as having £3 per share paid, and 89,261 “A” are considered as 
having £2 10s. per share paid. 103. per share has been called and 
paid on 89,261 " A" s : : 


Globe Telegraph and Trust, Limited (7,465).—This 
company’s annual return was filed on August 16th. The capital is 
25, 000.000 in £10 sbares (250,000 preference); 180,042 preference 
and 180,227 ordinary have been taken up, and the full amount has 
been called and paid. 


New Electricity Supply Syndicate, Limited (56,815). 
This compavy’s statutory return was filed on August 18th, when 
95,C00 shares were taken up out of a capital of £40,000 ia £1 shares. 
$0,000 are considered as , and £1 per share has been called and 
paid on 5,000 shares. 


British Electric Transformer Manufacturing Com- 
pony, Limited (57,203).—Tbis company's statutory return was 
filed on August 22ad, when 35,000 shares were taken up out of a 
capital of £:0,000 in £1 shares. 20,000 are considered as paid, and 
10s. per share bas been called and paid on 15,000 shares. 


Crompton & Co., Limited (27,200).—This company’s 
annual return was filed on August 17tb, when 32,098 shares were 
taken up out of a capital of £162,000 in £3 shares. 32,000 are con- 
sidered as paid, and £3 per share bas bsen called on the others. 
£69,024 has paid, and £670 is in arrears. 


CITY NOTES. 


Rockhampton Gas and Coke Company, Limited. 


Taa directors’ rt forthe half-year ended June 30th, 1898, states 
that the result cf the lalf-year’s operations in both sections of the 
businets shows an impsovament. As regards the consumption of 
electricity, it is exzected that during the curent half-year a still 


of 10 


ceding half-year of £316 14s. 7d. 
423 18s. 8d. The electrical operations show a Pact ot 


interest on debentures, &c., and dividend duty, a credit balance of 
£1,916 6s. 9d. remains, and from tbis the directors recommend the 
payment of a dividend at the rate of 7 per cent. per annum upon the 
ordinary shares, and 9 per cent. per annum upon the preferences 
shares, amounting to £1,683 2« 10d. free of dividend duty, sud 
placing the balance (£233 34 11d.) to the credit of reserve fund for 
maintenance and improvement of plant. 


Willans & Robinson, Limited. 


THs report of the directors of Willans & Robinson, Limited, for the 
half-year ended June 30th last, to be submitted at the general meet- 
ing to be held at the works, Rugby, on 5th prox., states that after 
writing off as depreciation from plant, patents, &c., the sum of £5,591, 
and paying interest upon debentare stock, the balance to the credit of 
profit and loss account for the half-year (iacluding £2,013 brought 
forward) is £19,534. Ont of this the directors propose that dividend: 
be paid at the full rate of 6 per cent. per annum upon the preference 
shares, and at 8 per cent. annum upon the i shares, 
together amounting to £9,476. The amount payable to the original 
directors, in accordance with the articles of association, is £2,616, 
leaving a balance of £7,441. From this the directors propose to carry 
£2,000 to the debenture redemption fund, and £3,C00 to the reserve 
fund (against £1,500 last half-year), leaving a balance of £2,441 to be 
carried forward. 


The Telegraph Companies’ Agreement. 


Wn are informed by the Western and Brasilian Telegraph Company 
that the proposed agreement between them and the Brasilian Sub- 
marine Telegraph Company, which was made to depend upon the 
assent of shareholders holding three-fourths of the share capital of the 
Western Company agreeing to exchange their shares for shares in the 
Brasilian Submarine Company, has now been ratified, the holders of con- 
siderably more than the required number of shares having eignified their 
assent, and the agreement therefore enters into operation. Shareholders 
of the Western Oom exchanging their shares will of course hence- 
forth share equally dividends declared by the Brasilian Sab- 
marine Company in respect of profits accruing from July 1st last ; 
Western Brasilian Company's shares remaining unexchanged will 
depend as heretofore upon the profits earned by that company. In con- 
sequenoe of representations that further time should be allowed for the 
exchange of shares, owing to absences on account of the season and 
other causes, it has been decided to prolong, until October 20th next, 
the period during which consents to exchanges of shares may be sent 
in to the Western Company. 


— 


The Direct Spanish Telegraph Company, Limited.— 
The board has decided to pay, in addition to the dividend at the rate 
per cent. per annum on the preference shares, an interim divi- 

dend at the rate of 4 per cent., free of incóme-tax, on the ordinary 


. shares, both for the half-year ended June 30th, 1898, and payable on 


October 1st next. ö 


Royal Electric Company of Montreal.—It is stated 
that the directors have declared a dividend on the share capital for 
the quarter ended August 31st last of 2 cant, being at rate 
of 8 per cent. per annum, payable on and after 1st prox. 


Evered & Co.—The directora have decided to pay an 
interim dividend at the rate of 71 per cent. per annum for the half- 
LS ended June 30th. Warrants will be posted on the 90th inst. 

he books are closed until Ostober 1st. i 


TRAFFIC RECEIPTS. 


The Bristol Tramways and Com Limited.—The m for the 
week ending Zegtember ithe 1888 Preto £8,904 Ida. Rd. 1 
period, 1897, £2,725 ls. 8d.; increase, £695 15a. 5d. 


The City and South London Railway Company.—The receipts for the week end 

September 19th, 1808, were £900; week ending September Igth. 159^. 

£890; increase, £4; total receipts for half-year, 1898, £11,888; corresponding 
petiod, 1891, 410,808 ; increase, £585, 

The Dover Corporation Electric gr pie nri receipts for the week 
ending September 17th, 1898, were £940 15a. 11d.; week ending September 
18th, 1897, £186 0s. 94.; increase, £104 16s. 2d,; total receipts vo September 
17th, 1898, £5,806 11s. 8d. 

The Dublin Southern District (Electric) Tram Company.—The receipts for 


ways 
the week ending September 16th, were £1,025 9s. 9d.; corresponding 
18s, 8d.: inorease, £276 11s. 6d.; carried, 
; to 41278 
do date, 


28.; to last pe 29,091 4s. 2d.; 
£3,441 17s. 10d.; mileage open, miles, as against 8 miles last year. 
The Liverpool Overhead Railway Company.—The receipts for the week ending 
September 18th, 1898, amounted to £1,595; corresponding week last 


The Western and Brasilian Tel ph Company, Limited.—The receipts for. 
the week ending September 16th, 1898, 
grous receipt payable to the London 
pany, Limited, were £8,183. 


year, | 
£1,401; increase, £94. 


| 
| 
| 


| 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock | Busıness done 

Prosen NAME. or Dividends for rers | Quotati wou ended 
m: Ghare.| the last three years. | Sept. idm. Sept. lst. Sept. 91st. 

1895. | 1596. | 1897. Highest.| Lowest. 

137, African Direct Telegraph, 4 95 Debs. oi iia e| 200 14 05 ] e * |100 —104 100 —104 - - 

25 Amazon Telegraph, shares SX idis is en T 400 us en - 6— 7 6— 7 -— - 
125 Do. do. 5 95 Debs. Red. ... - T ss | 300 | .. | 92 — 95 92 — 95 2 ads 
923,9601 DEL Amadian Telegfaph ... —.. —.« 0. . Stock £2 '9s £2 13s 64 — 07 63 — 66 654 | 6t} 
8,038,0201 do. 6 95 Pref. se 0e 0 e [Stock|£4 9 di 6s à 116 —117 (1154—1164 1168 | 116 

3,038,0201 Do. do. Deferred... Gr ae sa ADR .. | 16 — 164 | 15j— 16} | 164) 16A 

130,000 | Brazilian Submarine Telegra . 10 7 * 7 * 7 % 153— 16} 151— 16} 1676 153 

75, Do. do. AA Debs. And serios 1906 ..| 100 | 5 112 —116 112 —116 112 m 

44, Chili Telephone, Nos. 1 to 44 000 wol 514 4 E 4 31 " 

10,000, Commercial Cable | 8100 7 % | 8 8 % 180 —190 180 —190 

918,297] Do. do. Sterling 500 year 4 % Deb. Stock Red. |Stock| ... e .. 105 —107 105 —107 1053 | 1054 
224,850 | Consolidated TONNES r, Bapedi- oon and MANSET 5 1j 2 es — 

16,000 Cuba Tegai n A i 8 8 7 — af 9 

6,000 Do. 0% Pref. ... i dd. ue DÀ 10 10 10 10 15 — 16 15 — 16 15i 

12,931 | Direct Spanish Telegraph si a — 5 4 4 4 4 — 5 4 — 5 

6,000 Do. do. Cum. Pref. ..| 5 109510 % 10 10 — 11 10 — 11 

30,0001 Do. do. 43 Debs., Nos. 1 to 6,000 ... | 50 44% | 44% | 44% 103 —10695 |103 —106% 

60, 7100 Direct United States Cable... vo | 20 | 23% 23 .. | l14— 12 114— 12 114 11% 
120,000 | Direct West India Cable, 44 95 Reg. Deb. wee ove 1200 ans e .. | 100—108 100 —103 
400,000 | Eastern Telegraph, Nos. 1 to 400,000 es e | 1006495 | 64% | 7 % | 173— 18} | 173— 18} | 184 17j 

1,295,000 Do. 55 Pref. Stock 100 | 4. e. .. 104 —107 105 —108 105} 

89,900 Do. Debs., yable August, "1899... | 100 5 5 5 100 —103 100 —103 

1,302, Do. Mort. Deb. Stock R Red. Stock 4 4 4 125 —129 126 —130 
250, ag 6 1 C Australasia T China Telegraph 10 | 7 7 7 174— 18 174— 18 173 | 17i 
o. us. Gov. Sub.) Deb., 1900, red. ann. 

25,2001 { „ 100 6 / 5 * 6 * 90 —108 | 99 —108 3 
100, 5007 Do. do. Bearer, 1,050—3,975, 4,327—6,400 | 100 5 5 $ 5 95 100 —103  |100 —103 198 
3820, 0007 m Do. hy Taraa bus oes .. Stock 4 4 1 124 —128 125 —129 127 | 125 

astern an uth can Telegra] h, 5% Mort. Deb., ec 

* 1900 red. ann. drgs., Reg. Nos. 1 to 2,343 100 5 5 .. 90 —108 90 —108 À 
46, Do. KS do. to bearer, 2,344 to 5, 100 5 %:| 5 .. 100 —103 |100 —103 T em 
300,0001 Do. 4 95 Mort. Debs., Nos. 1 to 3,000, red. 1909 | 100 | 4 % | 4 .. |102 —105 102 —105 ki 
200,0002 Do. 4% Reg. Mt. Debs. (Mauritius Sub. ) 1—8,000| 25 4 J 4 .. 104 —107 104 —107 is 
180,227 | Globe Telegraph and Trust... bó 8 10 44953| 44 44 12 — 124 |12— 1 128 | 12A 
180,042 Do. do. 6% Pref. - —- ..| 10] 6 $6 6 16j— 174 | 163— 17} 17} 
150,000 | Great Northern . of Copenhagen... ue] 20 H0 J DO 10 29 — 29 — 30 29 
160, 0007 Do. do. do. 5 Debs. e LAUD 1.05 er 5 101 —104 101 —104 103% | 1014 
97,000 | Halifax & Bermuda Cable, 43% Ist. Mt. Dbs., w'n.1-1,200,rd.| 100 | ... - .. |100 —104 100 —104 A 
17,000 | Indo-E elegraph e) | 25 10 95 10 25 10 61 — 54 | 51 —54 5638 | .. 
100,0001| London Platino-Brazilian Telegraph, 6 76 Debs. sw. „e 100 8 6 6 110 —113 110 —113 - , 
28,000 | Montevideo Telephone, 6 95 Pref., Nos. 1 to 28,000 ie 5 4 4 4 21— 1m 23 sas 
484,597 | National Telephone, 1 to 484,597 Ses m 5 | 54 6j 6 5ł}— 58 564— 56 98 
15,000 Do. 6 Cum. lst Pref. TT M an) 2S 6 6 13 — 15 13 — 15 1 134 
15,000 Do. 6 95 Cum. 2nd Pref. 10 | 6 6 6 18 — 15 13 — 15 905 jó 
250,000 Do. 5 J Non-cum. 3rd Pref., 1 to 250,000 | 515% 5 5 58— 58 | 5à— 58 55 58 

1.229, 4711 Do. 34 % Deb. Stock Red. Stock) 34 34 34 100—105 100 —105 1034 | 103 
171,504 | Oriental Telephone and Hlec., Nos. 1 to 171,504, fully paid 15 5 5 f— 4 (si ve 
100, 0007 Pacific and European Tel., 4 % Guar. + Debs., 1 tol 000... | 100 4 4 4 105 —108 105 408 - 

11,839 | Reuter's ... á ve 4]. 815 25 [9 5 8— 9 8— 9 ee 

8,381 | Submarine Cables Trust ie eb idi id m. TOORE. 2. ees .. |136 —141 136 —141 a 
58,000 | United River Plate Telephone ii sw X wh 5 4 5 6 „ 4j— 4 ‘a 
146,7331 Do. do. 5% Debs. ... —- Stock 5 TA .. |108 —106 103 —106 i 
15,609 | West African Telegraph, 7,501 to 23,109 - aul 1014 nil | nil 81— - 
213, Do. do. 5 oy, Debs. 100 | 5 5% 5 * | 99 —102 99 —102 1002 . 
30,008 | West Coast of America, Nos. 1—30, 000 and 53, 001—53, 008 Bb s " p Y i— is 
150,000 Do. do. 4% Debs., 1—1 1500 gua. by Braz. Sub. Tel. 100 | ... . *. |104 —107 104 —107 T i 
64,269 | Western and Brazilian Telegraph ove oe | 158 2 34 12 — 1: 12 — 123 123 
33,129 Do. do. do. 5 95 Pref, Ord. ... ise 74| 5 5 5 8 — 8 — 8j 84 
33,129 Do. do. do. Def. Ord. 74| 1 n B 4 — 4 4 — 44 
889,521 Do. do. do. 4 % Deb. Stock Red. . vee |Stook| ... - *. |107 —110 107 —110 1074 
88,321 | West India and Panama Telegraph .. «e| 101 $ 1 2 1— 13 1— 14 Åj s 
34,563 Do. do. do. 6 % Cum. 1st Pref. ... | 10 |6 6 6 91— 97 91— 92 10 

4,669 Do. do. do. 6 % Cum. 2nd Pref. . 10 | 6 6 6 6— 8 6— 8 , 
80, Do. do. do. 5% Debs., Nos. 1 tol, 800 100 | 5 5 5 105 —108 105 —108 TT ees 

1,163, Western Union of U.S. Telegraph, 4 ist Mort. Bonds 81000 7 7 7 105 —110 105 —110 "t di 
160,1 Do. do. do. Ster. Bonds ... | 100 6 6 6 98 —103 | 98 —103 ä 
. — SUPPLY COMPANIES. 

30,000 | Mansi. Cross and Strand ipia d Supply 5 5 6 „ 7 | 12 — 18 12 — 13 
20,000 | do. do. 4j % Cum. Pref. 5| .. me 6— 64 6 — 6} 64. 
26,000 “Chelsea Electricity Supply, Ord., Nos. 1 wot 10,277... 5 5 5 6 9 — 10 9 — 10 
60,000 | do. do. V Deb. Stock Red... Stock 44% | 44% | 44% 113 —115 113 —115 
50,000 | City a y Electric Lighting, rd. 40,001—90,000 ... 10 5 7 10 241— 254 | 244— 254 254 | 258 

10,000 Do. * Certs. Nos. 90,001 to 100,000 £5 med MET dd ita 24 — 25 24 — 25 iss si 

40,000 Do. Cum. Pref.,1 to 40,000 ves 10 | 6 2 6 & 6 & 164— 174 | 164— 173 174 | 162 
400,000 Do. 5 Deb. Stock, Scrip. (iss. at £115) all paid | ... | 5 5 5 9, 125 — 130 125 —130 d eda 

30,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—30,000 | 10 | nil nil nil 13 — 14 18 — 14 138 

10,000 Do. do. do. Nos. „30,001 to 40,000 £6 / Bbee 58 [o 8be 05. 1 5 

20,000 Do. do. do. 6 95 Pref., 40,001 —60,000 10 6 Y 6 / 6 N 14 — 15 14 — 15 142 

17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17, 400 Bh ui m T1 5 — 53 5 — 53 58 

10, 000 | House-to-House Electric Light Supply, Ord., 101 to 10, 100 B. ous «pa 9 — 10 9 — 10 TT 

10,000 Do. do. 7 % Cum. Pref. . 5 7 7 7 94— 104 94— 104 3 

62,400 *Metropolitan Electric Supply, 101 to 62,500 10 | 4 5 6 174— 18$ | 17 — 18 xd| 173 
220, | Do. 43 Y First Mortgage Debenture Stock | ... 44 13 4495 116 —120 116 —120 

6,452 Notting Hill Electrio Lighting diis 10 | 2 4 6 154— 164 | 154— 164 

31,980 |*St. James’s and Pall Mall Electric Light, Ord. .. 5 | 74% 10496 144 17 — 18 17 — 18 

20,000 Do. do. Pref., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 

50,000 Do. do. Deb. Stock Red. Stock| ... sc) À 105 —108 105 —108 

43,341 | South London Electricity GR Ord., £2 paid . i 5 "T ^ 21— 33 2i— 33 

79,900 | Westminster Electric Supply, Ord., 101 to 80,000 -— 5|7 [4 9% 12 % | 16 — 17 16 — 17 

* Subject to Founder's Sh + Quotations on Liverpool Stock Exchange. 
— all shares are fully paid. Ay cae tect at cus vane Ua the tek oats being used as capital, 
Dividends marked § are for a year consisting oi the latter of one year and the firss part oí the next. 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
| Stock | 


Present or Dividends for Closing 
Issue. NAME. — the last three years, lath, 
1895, 1896. 1897. 
60,000 | Aluminium ‘‘ A" shares, Nos. 1—60,000  ... 95 sie [as 28— 23 
90,000 Do. 4} 96 1st Mort. Deb. Stock Red. T Ws MSS .. | 96 —102 
30,000 | British Electric Traction 884 * - vei UE er e. | 164— 17 
10.000 Do. do. 6 95 Cum. Pref. 30,001—40,000 - 10 | 13 — 14 
, (issued at £2 10s. prem. all pd. ) is ^ * 
90,000 Brush Elecl. Enging., Ord., 1 to 90,000 235 nil | nil lj— 2 
90,000 Do. do. Non-cum. 6 96 Pref., 1 to 90,000 3 3 nil 4 * 21— 2 T 
125,000 Do. do. 44 Y Perp. Deb. Stock e. Stock.. . 107 —111 xd|107 a" T 
50,000 Do. do. 44 % 2nd Deb. Stock Red. Stock ... UM .. | 102—105 A Ss 
20,000 | Callender’s Cable Construction shares, Nos. 1—20,000 ... E14 us ose 10— 11 
90,000 | D». do 44 % 1st Mort. Deb. Stock Red. Stock ... 4 .. | 108—111 
19,894 | Central London Railway, Ord. Shares di " eee ee D sas "m .. |10 — 103 
129,179 Do. do. do. EG paid 10 ae i 1 
59,254 Do. do. Pref. half- shares £1 paid ‘in ; 1 
67,680 Do. do. Def. do. £5 paid ...| ... | 
630,000“ City and South London Railway  .. Stock 1% N ü% 2 — 72 
22.500 Do. do. Ord. shares, Nos. 1 to 22,500 £3 pd. 10 | S 
32,098 | | Crompton & Co., PS 1 to 32,098 ... | 3 pm E 
Do. 595 1st Mort. Reg. Debs., 1 to 743 of 
82,850. £100, and 901 to 1,070 of £50 Red. Ha a s =| 3 | S9 — . 
99,261 Edison & Swan Utd. El. Lgt., sais. Sig shares, £3 pd.1to99,261 5 5 54 6 21— 21 
17,139 | Do. do. do. 32 hd Shares, 01—017,139 5 5 2 6 E 4— 5b 
194,023 | Do. do. do. 4 95 Deb. Stock Red. ... IC | ... na . . |101 —108 
110,000 | Electric Construction, 1 to 110,000 ... ech 2, 5 6 6 21— 24 
16,343 | Do. do. Es Cum. Pref., 1 to 16,343 "ME 7 $ 7 $ 2— 34 
111,100 Do. do. Perp. Ist Mort. Deb. Stock . Stock 880 ie . 105 —107 
91,196 | Elmore's Patent Copper Depositing, 1 to 70, 000 3-1. dd ‘a iD §— 

67, 275 | Elmore’s Wire Manufacturing, 1 to 69,385, issued at 1 pm. 2 | -- i - 1— f 
9,600“ Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 ..| 10 103 7 7 10 — 12 
12,500 | Henley’s (W. T Telegraph Works, Ord. ... ‘ ;u 198 10 12 201— 214 
8, (000 Do. do. 795 Pra.  . 10 3 T 7 18 — 19 
50,000 | Do. do. do. 44 Mort. Deb. Stock... Stock 44 | 44 449751110 —115 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works AF 5 10 Y 10 10 221— 23 
2255 o Do. do. do. 4 % lst Mort. Debs. | 1 eT S .. 102 —106 

500 Liverpool Overhead Railway, Und. uu. — 10 23 25 8195 1 1 
10000 + Do. do. Pref., £10 paid "i | 10) 5 5 5 1 16 
37,850 | Telegraph Construction and Maintenance | m5 12 | 15 15 15 % 39 — 48 
150,000 Do. do. do. 5 % Bonds, red. 1899 5 N 5 5 951100 —103 
540, 0001 Waterloo and City Railway, Ord. Stock  ... - dr A es |. 126 —181 
t Quotations on | on Liverpool Stock Exchange. 1 Unless otherwise stated all shares 


.. Dividends marked $ are for a year consisting of the latter part of one year and the first part of the s : 


— 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


— ———— V—ä—— 


Birmingham Electric Supply, Ordinary £5 * wp 10}. London Electric Supply Corporation, £5 Ordinary, 31—4. 

British Aluminium, Ordinary, loni, 7 96 Pref., 12—13. National Electric Free Wiring, 10s. paid, §—4. 

House-to-House, 44% Debentures of £100, 107—109. T. Parker, £10 (fully paid), 13—184. 

Kensington and Knightsbridge Electric Lighting, Ordinary cwn Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
£5 (fully paid) 14—15; lst Preference Cumulative 6%, £5 paid, 8—84. Dividend for 1896—6%. 


(fully paid), 8—84. Debentures, 107—110. Dividend, 1897, 
on Ordinary Shares 10%. 


* From Birmingham Share List. Bank rate ¢ of f discount 2i per cent. (June 30th, 1898). 
MARKET | QUOTATIONS, . September 21st. | 
——————————————————— 
- | ! 
CHEMICALS, &oc. | This week. | Last week. “Deoresse.. | METALS, &c. This week. | Last week. 3 | 
" | | | | 
a Acid, Hydrochloric . perowt B | Ne CI oa b Aluminium Wire, in ton lots.. perton | 43294 
a Nitric ds . per owt. | . | 22/- | E | 6 Sheet, in ton lots.. per ton £191 
Oxalio . . per owt. | 83- | 82). "i | € Brass (rolled metal 9" to 12”) basis per Ib. 
a „ Sulphuric per cwt. | 5 5/6 | * | : „ Tube (brazed) .. per Ib. 
a Ammoniac, Sal e$'" te r ton /- | /- e basis is .. perlb 
a — Muriate (grey) rton £19 £19 - f Ebonite Rod - - .. per lb. 
A a 200 roe ) per ton £26 £26 - A Sheet .. 55 per lb. 5 
ing pow per ton £6 15 46 15 a | Copper Bars ONE * UY ER 
a 2 Ran of MN * per ton | £15 £15 | is „ Wire (basis price). per Ib. J aia 
a Borax e perton | £14 10s £14 10s. inc. | „B Sheet . per ton 
a Benzole 90 9, ) T. . per gal. 7/- 7/- i 9 n oe 92 .. per ton 462 
a „ (50/90 %) per gal. 5/6 5/6 | * n German Silver Wire .. per lb. 21/6 
a Copper Sulphate .. per ton £17 417 | ba h Gutta-percha, fine $a .. per Ib. 5/6 4/06 | 1 - * 
a Lend, Nitrate per ton 428 10s. | £23 10s. e h India-rubber, Para fine .. per Ib. |t/14 forw'rd| 4/14 forw'rd D» 
a —— Bugar per ton 490 10s. £30 10s. * i Iron, Charcoal Sheets .. per ton £18 * 
a .. per ton £27 10s. £27 10s. be i „ Pig (Cleveland warrants) per ton 43j- 
a Mane e Spirit per gal. | 2/9 2/9 | p | i „ Forgings,accordingtosize per ton From £11 
a uem Solvent (90 % at i „ Scrap, heavy $a .. perton 45/- 
t per gal. | 5/8 | 5/6 8 $ „ Wire vanised No. 8.. per ton 15 
a Potash, 1 ‘caské.. per Ib. d | 8 ^ g Lead, English Ingot . per ton £18 
a „ Caustic (75/80 °/) .. per ton 4 | £ è g p » Sheet per ton £18 17 6 
a „  Bisulphate ee .. per ton £35 £35 š Mica per Ib 4 
aShel'ac  .. .. per owt. 64/- 64/- i» m Manganin Wire No. 28.. sè perlb. 8/- 
a Sulphate of Magnesia . .. per ton £4 10 £4.10 ; g Mercury .. .. per bottle 47 9 
a Sulphur, Sublimed Flowers .. per ton £6 10 £6 10 ‘ o Platinum .. per oz £2 16 
a » PT ered’ «ss .. per ton £5 10 £510 | à i Steel, Magnet, according to 
a ae en „ £5 £5 | vs description per ton From £15; 
a Boda, Caustic (white 70 % .. per ton 28 15 £8 15 ^ i Bteel, Magnet, in bars . - £58 
a „ Crystals ee +» per ton £8 £8 | A g Tin, block . .. per ton £76 10 3 t 
a „ Bichromate, casks .. perlb. 8d. 8d. | ee 9 » foil per lb. 8 € 
| | j Yarns, Cotton Single 10lb, bundles pr lb l 
| j » Flax,6or8lea...  .. perlb. d 
| j ” Hemp, 8 six 10 Ibs. .. per lb. iod 
| Jj w Russian, 10 lLs. per lb, 4 
P os Jute, 180 lbs. rove .. per ton £1110 | 
| „ Manila,24 thread . per ton 481 £31 
| | k Zinc, Sheet (Vielle Montague 
"e | | brand) . per ton £26 
a Quotations supplied by 2 G. Boor & Co. i Quotations supplied by Messrs. 2 & Lowe. 
b T » » e British Aluminium Co., Ltd. j ” "n ” ” od C. Yeo & Co. 
c » "^ Ua 1 Thos. Bolton & Sons. k es x x Ashby, Limited 
d m ” m l " " n " Pu. Wake & Co. 
€ "n n n m ” J "n " W. T. — & Co., Ltd. 
f 1 n „ The India-Rubber, G.-P.,and Teleg, Works Cor Ltd n T n P. & Sons. 
g T T „ Messrs. James & 9 ^n Johnson Matthey & Co, 
n n n " Jackson & Till, cep 
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BRITISH ASSOCIATION FOR THE ADVANOCE- 
MENT OF SOIENCE, BRISTOL, 1898. 


ON THE PACIFIO CABLE. 


Read by CHanTTS Briant, F. R. S. E, A.M.Inst.0.B , before 
Section G., September 14th. 


interesting discussion will result in some sort of activity on the part of 
the British Association. An endeavour will be made to emphasise the 
fact that, notwithstanding the views that have rer 1 
certain quarters, there are no engineering or electri 8 
standing in the way of realisation. Let us first of all see what has 


Various for telegraphicall ning the Pacific Ocean: 
0 a amber of years. Asa matter of 


history we can even go back as far as the year 1870, when Oyrus Field 
and other American capitalists promoted a scheme for connecting 
California with China by way of Alaska and Japan. The route was, 
over, ua im pesetinabie oe: Perey on oe pema ra of 
ies, partly owing to the diffical 

ee ain he cee 


lengthy deliberation. Since then—#o far as our country is concerned 
-inactivity has prevailed. And here ends a rough outline of what 
before—or rather of that which has not, so far, got beyond 


Let us now consider the matter under its different heads, ly by 
way of dealing with the various objections that have been from 


known that cables bave been previously 
in depths over 3,000 fathoms. The 1869 Atlantic 
cable runs about 3,200 fathoms, and this is only one of several 

. The deepest water in which the cable 
7000 Eon near Ff be required to be submerged is 3,300 to 
8,400 near Fiji Island. There are indications of some 
5,000 fathom CODE in these latitudes, but well clear of the 
suggested cable The matter is touched on here, owing to the 


statements that have gained currency, that the cable 

could never be laid—much less repaired—if only on account of the 
depths so much greater than anything hitherto oed. 

Survey.—A sufficient knowledge of the nature and depths to be 


possibility of 


5 for the determination of types of cable to 
The portion of the route which more particular) uires a further 


y req 
and more detailed survey is that between the Fiji Islands and 
Australia on the one hand, and New Zealand on the other. I venture 


Though many dark hinta bave been 
unfavourable composition of the bottom by those who, perhaps 
naturally, do not want a Pacific cable, the statements are not 

by facts—so far as the actual route is concerned. 


of Cable.—In designing a cable for the greatest depths to be 
care would of course require to be observed to adopt 


met with, 
a type which would combine the requirements of safe laying from 
the contractor’s point of view, with those of durability :loeked at from 
the aspect of the proprietor. The latter includes the necessity of the 
cable readily accommodating itself to any irregularities of the m, 
and, at the same time, being a good subject for recovery—not only 
when new, but also a numberof years after submersion. 

These interests are sometimes a little conflicting; naturally the 
most important point is to select a type which, if carefully and pro- 
perly laid, will permit of being picked up several times over, and a 
number of years hence. Such a cable must be of a character which 


VVV . from a 
ying 0 eee 10 BE OT samuel inte Abos g to 
me I sinvclify te req rements in the way of holding back gear 
and brake power, the efficient working of w in controlling the 


thin cotton tape. Such a cable combines durability with a reduction 
A renders it well adapted to the general requirements 
cable o ons. 

For the purpose of securing a given actual strength, the wires 

wbich would, of course, be galvanised) must be made of homogeneous 
of the greatest possible breaking strain—now up to about 90 
tons per square inch. ; 

Having regard to pliability, there is a limit to the nas of each 
wire; neither must they be below a certain gauge, with a view to 
durability after submergence. 

The outside covering of the cable should be composed of com- 
pounded hemp cords or of jute (or hemp) yarns—in preference to 
canvas tape—on account of having greater durability, and as binding 
the whole cable together more firmly and permanently. 

For recovery purposes (from a skin-friction point of view) the out- 
side circumference of the cable should not be greater than is abso- 
lutely necessary to meet other qualifications, and, in some respects, 
the same remark holds good from an efficient laying point of view. 

Finally, a smooth outside surface is of more importance in this 
sense than might be supposed. 

On the other hand, as the author bas previously suggest d, a flexible 
riband sheathing of aluminium bropz», with substantial washers on 
each side, might with advantage be adopted instead of iron wires, 
thereby enormously reducing the weight, and imparting freedom from 
corrosion—in the event of an abnormally large core being employed. 
The riband — 4 inch in breadth—would be laid with a very long lay, 
with a small turn between the edges, sufficient to allow a slight play. 
The low specific gravity of aluminium and its alloys is an obvious 
point in its favour, provided that it will support an equal length of 
itself, and that it is equally durable. It permits a much ter 
sua being carried by a given ship, besides taxing the ery 


Aluminium bronss is suggested in preference to aluminium, on 
account of its much greater strength. It has, in fact, about six times 
the breaking strain, and very nearly the same as that of steel, while 
it has a weigbt ecarcely a third of iron. Aluminium ia only equalled 
by copper as regards pliability. It will be readily understood, there- 
fore, that this renders it—or any alloy of it—admirably suited for 
the sheathing of a submarine cable. 

The riband form is preferred on account of the increased flexi- 
bility thereby ensured in a large cable. It is on these grounds, more- 
over, that the metal tape is not allowed to overlap, or even to meet. 
Again, = taping could, under no circumstances, damage the case 
un or 


pressure. 
Laying.— For paying out the cable efficiently in the deepest water, 
special attention would have to be observed to the character of the 
brake apparatus; and if the ordinary friction brakes now in bbe 
can be supplanted by something more free from the chances of undue 
heating, an advance will have been made, Such an innovation would 
be especially valuable in this connection on account of the length of 
one of the sections—that between Vanoouver and Fanning Island— 
being considerably greater than anything previously dealt with. This 
section, with a proper allowance for slack, &c., would run into some 
3,500 nautical miles, or more, as against 2,717 nautical miles for the 
Brest-8t. Pierre cable of 1869, the new French Atlantic line just laid 
being materially enga: | 
The brakes and holding back gear must, again, be cf a character 
that will allow of rapid changes in the retarding force. They must 
also be of ample strength to prevent what would be a comparatively 
heavy cable from ronning Away in the deep water, and g itself 
at the bottom, so to form when afterwards being lifted. 
Repairing.—It bas been ed by some that, if a cable were ever 
laid on the suggested route, it could not be subsequently recovered. 
In reply to this contention, it may be pointed out that cables have 
y been picked up and repaired in depths of over 3,000 fathoms 
in the open sea. This, not of course on a single bight, but by first 
cutting it at the bottom, and then, having thus taken a great part of 
the strain off, lifting the cable elsewhere. Such a en is, of course, 
capable of extension ad libitum, by buoying the line in festoons at 
different points, and in gradually increasing heights from the bottom, 
until the strain at another position is sufficiently low to permit of the 
bight being raised to the surface. 
of time taken 


Again, objections have been raised as to the i 
in the reco of a cablo in such depths. It must, however, be 
borne in mind that cables have been picked up and repaired in 
upwards of 2,000 fathoms within the course of two or three da 

Electrical Working.—It bas been asserted that if the line 
were laid, it would not work satisfactorily. This suggestion is not, 
however, in agreement with facts; though it is true that the mazi- 
mum speed obtainable on the long section (say, 3,500 nautical miles) 
with & ng core would be low as compared with tbat attained on 
the Atlantic cables, which are, of necessity, kept heavily burdened 
with traffic more or less continu . Nevertheless, with a core of 
the same proportions as that ad in the “ Anglo-American ” Com- 
pany’s last cable—650 lbs. copper to 400 Ibs. gutta- under 
ordinary conditions, a speed (in five letter words) could be attained 
np the minimum required by the Oanadian Government in 
1894. 

The above would be by ordinary manual transmission, whereas all 
the latest improvements in machine transmission with secre | 
arrangements (as well as condensers) would naturally be app 
with something like a 35 per cent. increase in the not to 
mention the circumstances that the adoption of Muirhead's duplex 
system would nearly double the working oapacity of the oable. 

As & first venture the above cable would probably be sufficient 


* It should, however, be remembered that though seven letters is 
still often taken as the equivalent of a cable word, it nowadays 
more usually averages up to nine letters. Such alee pence ant? 
prove the futility of expressing a required speed in words only. 
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. to meet the ends in view. It is conceivable that a larger core would 


that in the 


- soon in one direction or another, some other power will, and 


be out of the question on the ground of cost. Moreover, increases 
in the dimensions made beyond this would have the effect of still 


. further increasing the mechanical difficulties as regards a suitable 


of s g. 
5 have, it is believed, already been made on two 
Atlantio cables looped together to test this point of the possibility 
of working through a considerably greater length than that to be 
dealt with here, the results being perfectly satisfactory. 

In the construction of the first cable to India (vid the Persian 
Gulf), Messrs. Bright & Clark, as engineers to the Indian Govern- 
ment, adopted a conductor in which four ordinary wires were drawn 
down, so as to form the four quadrants of a true circle with a ring 
outside to embrace the whole. By this means—with a given weight 
of copper—they reduced the electrostatic (inductive) capacity of the 


core without increasing the conductor resistance, the result being a 
very material in 


in the attainable speed of sigoalliog, whilst 
| ently maintaining tbe mechanical requirements as regards 
pliability, &c. Messrs. Biemens Bros. have since, to a great extent, 
pp ed a similar end in their compromise between the single 
solid wire and the strand conductor, and this has proved a great suc- 
cess on a number of Atlantic cables. 

It would seem as though a plan of drawing the wires down to a 
smaller total area might in this undertaking be advantageously 
adopted. In the case of the Persian Gulf cable an economical method 
of securing any particular speed was not of the same vital importance. 
Moteover, in that instance, the length not being of an abnormal 
character, the extra ccst of that type of conductor was probably 


scarcely made good by increased working value. Here, however, the 
author isof opinion that this plan would be found to more than repay 
the increase in initial cost, especially as it would also materially 


reduce the quantity of gurta- peroba required to obtain the same mini- 
8 


mum thickness throughout for fulfilling the mechanical as well as 


, T bête noir in the cost of an ocean 


cable, as in its design. 


A moral is surely to be gleaned from the recent Spanish-American 
war, such as cannot fail to have an important bearing on the question 
of spanning the Pacific Ocean. Here, indeed, we have a striking 


. suggestion of what we may expect as regards telegraphic interruption 


in the event of war with another European power, and a consideration 
of the Vs ti reveals the urgency of a system of telegraphy uniting 
the entire Empire without touching on foreign soil. 
The present lines to India and Australia are as follows :— 
1. Lisbon, Gibraltar, Malta, Egypt, and the Red Bea. 
2. France, Italy, Greece, Egypt, and Red Sea. 
3. France, Austria, Turkey, and Persian Gulf. 
4. Germany, Black Sea, Turkey, and Persian Gulf. 
5. Russia, Persia, and Persian Gulf. 
6. Ruseia and coast of China. 
7. Lisbon, cr Cadis, and the West and East Coasts of Africa, vii the 


Oa 

Fe ma be added that our colonies have been known . 
recently) to be dependent on the Russian- Siberian landlines for com- 
m on with the mother country. 

Viewing the proposed line as a necessity to meet the political 
requirements of the age, attention may be drawn to the circumstance 
fact of the great depth and length in the open sea. 
lies & source of security for the cable from a ic standpoint. 


In a depth of over 3,000 fathoms, a man-of-war, with all the imple- 


at her di would experience considerable 


, men 
difficulty in interruptiug such a line, especially if the precise route be 
unknown. 
` extremel to interruption ‘of this character, as wellas to that 
of tough bottom. = 


On the other hand, a line submerged in ow water is 


Again, there are several ways in which cables can be—and have 
5 at, and near, the water's edge. 

In introducing comparatively few landing places, the route under 
eonsideration would be, relati gpeaking, free from the latter 
source of danger, especially as such stations would be (or should be) 
Mega our own Government surveillance, and away from the path of 

e foreigner. 


But any scheme for further, and independently, reducing the 


chances of a total Ureskdown of telegraphic communication with our 
colonies can scarcely fail, in the of the Empire, to commend 
itself to ali British subjects—no matter what the efficiency of the 


existing system 


may be. 
With regard to the effect of the Pacific cable on the cost of tele- 


graphic communication, it may be observed that whereas at present 
| if anyone in Victoria, say, wishes to communicate with Canada, his 


erses about 12,000 miles and costs him 6s. a word. 


my 

. By a Pacific cable, this tariff would be reduced to about 2s. 6d., 
the length of line being little more than half. It may be added that 
the message would reach its destination within an hour, instead of 


taking sometimes nearly 24 hours to reach the hands of theindividual 


to whom it is addressed. 


With the immense commercial field of China about to be thrown 
open, it may be fairly surmised that if we do not span the Pacific 
ibly 
obtain a naval supremacy there; thus no time should be lost in carry- 


; ang She roles through. 


rench have actually laid what they term “ the first link of 


- the chain destined to connect Australasia with North America.” Their 


Australasian landing is the French convict settlement of New Cale- 


i donia, and, it is said, that they do not care on what American territory 


they land. 
We will now pass on to a cheme that appears to have been sug- 
gested by the Eastern Extension Telegraph Company as an alternative 


kor the Pacific line, i. e., their proposal to lay a system of all-British 


| to-day is that when suitably disposed along the line, in obvi 


. galling apparatus. The latter 
 sensitiveneas. Any farther increased 
„likely to be at the expense 


cables to the Cape and Australia vid Gibraltar and other important 
naval stations. 

Though an admirable lino in its way—if only as a superior dupli- 
cation of existin stems—this proposed cable can scarcely be 
regarded as a substitute for the Pacific project. It does not meet 
the case from an Imperial and ee ee it does 
not include in its scope W and most populous of all our 
colonies—the Dominion of Again, it passes through foreign 
waters; moreover, landing on the wrong side of Australia, it is largely 
dependent on the good behaviour of Australian landlines. 

The weak point in the all-British line, as considered by the 
Colonial Office in 1896, is undoubtedly the landlines through Canada. 
Bat there is an alternative which in view of recent ideas will pro- 
bably commend itself to many. If, in fact, a permanent and reliable 
understandiog could be arrived at with our American cousins, any 
difficulties in the all-Britieh Pacific cable scheme might bs effect- 
tively overcome; stil more, if that coming nation Japan were 
included in any such alliance. 


It is known that the Americans are activel & project 


y considering 
` fora Pacific cable to Japan, via Honolulu and various islands. A 


glance at the route reveals the fact that by a comparatively short 
branch to New Guinea the all-British intereste could be combined 


over, not only would the share of the cost to each country be enor- 
mously reduced, but the actual total cost d 

than in the case of the all-British route, owing to the long section 
therein being avoided such as involves an extra heavy 
a fair working A project of this character would do much 
towards more firmly binding together the two countries—and, indeed, 
all English countries—as the author has endeavoured to 
show in the course of an article in the current number of the 
Fortnightly Review. . 

In conclusion, with regard to the various schemes for a Pacific cable, 
it should be remembered that 40 years ago the feasibility of Atlantic 
telegrapby was the subject of incredulity— in Section A of the 
British Association meeting of 1855—at the hands of many of the 
greatest authorities until the cable was actually laid and worked in 
1858. In that instance there was practically no data to go upon; 
whereas the proposed Pacific lino may be regarded as but a further 
extension of what bas already been done, though certainly involving 
special arrangements and precautions. 
In this paper 


shape, or on the basis of actual experiment, furnish us with new 
material, the whole difficulty, in a financial sense, might bs solved at 


once. 

By way of improving the present means of signalling upon cables, 
Mr. Oliver Heaviside, F. R S., who treated the subject mathems- 
tically in the Philosophical Magazine in 1879, has advocated the 
introduction of both leak circuits and self-induction into cable 
lines. To put this idea in practice, electrical engineers, including 
Mr. Preece, Dr. Thompson, and others, have devised new forms for 
tbe insulated conductor, accompanied by devices which, to a certain 
extent, realise the said theoretical ad In some i 


: instences, 
however, the initial cost of these devices would prove an objection— 
. even where otherwise practicable—and the only conclusion arrived at 


in regard to the application of leaks on tbe ordinary cable erri 
ch: king effect of retardation, they secure increased definition for the 
signal, though not sufficiently to permit of any substantial increase in 
the working speed, even with the battery power raised within 
reason. 


A number of other proposals have been made, but, so far as oon- 
cerns any further substantial increase in the s attainable for 
submarine telegraphy under given conditions, it seems probable that, 
if this is to be effeeted, it will be by an entire revolution in the form 
of conductor, dielectric and com cable, rather than the sig- 
as probably reached its limit of 
sensibility of the instruments is 
of steadiness, and would tend to bring 
them within the ránge of influence of other surrounding forces. It 
is even now quite beyond that required or justified by the cable itself 


, under present conditions. 


ON THE ELEOTROLYTIO CORROSION OF WATER AND 


GAS PIPES BY. THE RETURN CURRENTS OF .ELEC- 
TRIO TRAMWAYS. | 


By Dr. J. A. Frmund, F.R.S. l 
Read at a joint meeting of Section A and Section G, Scplember 13th. 


. Tam subject of pipe corrosion by the earth return electric currents 


of electric tramways bas at various times attracted a considerable 
amount of attention. There.is no need to refer to the experience 
gained in the early days of electric traction, chiefly in the United 
States, which imp on engineers the necessity for proper and 
efficient bonding of the rails in those cases in which they act as the 


return circuit. The British Board of Trade regulations now in force, 
under which electric traction is at present conducted in the United 


Kingdom, prescribe precisely the conditions for the use of uninsu- 


. lated metallic return circuits, which are intended to prevent injarious 


electrolytic action on subterranean pipes. Amongst these rules an 


important one is the sixth regulation, in which the maximum per- 


missible potential difference which may exist between a pipe and a 
portion of the neighbouring rail return is stated. In the case of an 


overhead electric tramway working with an earth retarn in which 
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the current returns to the station by the bonded rails 
8 survey, made when 


ence between the rails and any pipes buried in the earth in the 
certain districts over which the 


| e 
Inde Begulation 6 hi) is as fd 0W8:— 
“If at any time and at any 
other current indicator to the uninsulated return 


current is from the return to the pipe, or by interposing one . 


Leclanché cell if the direction of the current is from the pipe to the 


_ The above, translated out of official language, signifies that if the 
pipe is negative to the rail, the potential difference shall not exceed 
45 volts, and if the pipe is positive to the rail, the potential dit- 
ference shall not exceed 1:5 volt. 


No matter what difference of potential may exist between a pipe 


and the neighbouring rail, it is well understood that electrolytic 
corrosion or can only ensue at any place under two con- 


difference must create an electric current which 


it, which thus takes place, must be electrolytic in i 
speaking, the danger arcas are those in which the 
the and where a resulting current flows 
out of the pipe into adjacent electrolysable soil Assuming then 
that the Board of Trade re are obeyed, the chief question 
resent is to determine whetber, under 
normal conditions of working, a potential difference of less than 1:5 
between a pipe and the nearest part of an earth return, the pipe 
itive to the return rail, is sufficient to cause an injurious 
on the pipe by the pec of electrolytic erosion. The 
is certainly largely determined by the nature and amount of 
uction which can take place through ordinary soils, 


i 
5 
i 
3 
ES 


especially those which form the subsoil in towns and cities. Infor- 


mation has therefore been collected on this matter. | 

An experiment made in my laboratory with London clay taken 
from an opening in a London street made for laying down pipes, on 
December 14tb, 1897, gave the following results:- The clay was 
packed into a dry, -varnished wooden the interior measure- 
ments of which were: Depth = 27-3 cms., width = 18 0 cms., length 
= 8l cms. Two clean sheet-iron plates were placed at the ends of 


the box, the dimensions of each plate being as nearly as possible equal 


to the cross sectional area of the column of clay. Wires were soldered 
to these plates... The resistance of the mass of clay, 61 cms. in length 
and 491:4 sq. cms, in cross section, was found to be 194 ohms when 
measured with p 
stone bridge and two dry cells. Keeping this electromotive force 
applied, the resistance soon rose to 277 and then to 283 ohms, indi- 

a ve polarisation of the plates, and, therefore, an elec- 
trolytie conduction. A checking measurement was made also with 
i potential difference of 100 


creasing as the clay dried up. 
A mass of damp sand, moistened with water slightly salt, was found 
to bave a resistance approximately of 1 obm per yard cube. 
8 ® at the Reichsanstalt, in Berlin, 
in showed cement blocks, after immersion in water for 22 
hours, had a minimum electrical resistance of about 14 to 15 ohms 
per yard cube, bat in their normal state s resistance of about 50 ohms 
pet cube, and when specially dried by heating for 54 hours to 
100° C., a resistance of nearly 270 ohms per yard cube. The same 
found that concrete (one part cement, five parts gravel), 
after being immersed for two hours in water, bad a minimum resist- 
ance of about 25 ohms per yard cube, but, after being artificially 


of 500,000 
ohms per yard cube. | 
It has been frequently stated that concreto isa very bad conductor 
ot fair insulator, and that rails laid on it are practically insulated, 
det the considerable decrease which takes place in the electrical 
resistance of materials such as clay, cement, concrete, sand and various 
soils, when impregnated with moisture, and the great increase which 
takes place when og fae artificially dried indicates that the con- 
dition through them in their normal condition is largely due to the 
presence of water, and must, therefore, in great part at least, be 
electrolytic in character 


In the average condition of moisture most of the materials forming 
the subsoil in town and city streets are not likely to differ much in 
eonductivity from the . of London clay, damp rand or cement, 
tested as above described, and will probably have a specific resist- 
ance between 15 and 30 ohms per yard cube. Althcugh the above 
specific resistance is large compared with that cf metals, being 
of the order of 1,000 million times that of copper, yet between 
extensive metallic surfaces buried in the soil, the actual total 


* See Electrician, Vol. xxxvi, p. 788; also Electrotechnische 
Zeilachriſc, March 19th, 1896. ae 


pes are positive to the rails. The Board of 
place a test be made by connecting a - 


roper precautions in the usual way with the Wheat- 


- 


electrical resistance may be numerically very small Between two. 
100-yard lengths of 6 inch clean iron pipe placed in clay ground a 
ps apart, and, say, 2 feet deep, the actual measured resistance would 
general be something of the order of 1 ohm. It is clear, there- 
fore, that a continuously-applied voltage, not exceeding 1:5 volt, 
may cause the flow of very considerable quantities of electrici ity in the 
course of time between metallio surfaces of large area buried in the 
soil. Moreover, it is evident tbat a not inconsiderable portion, and 
perhaps the whole, of this flow must be carried by electrolytic con- 
duction. In any case, whatever may be the nature of tbe actual 
road-bed on which the rails rest, the conduction out of the pipe will 
be in part electrolytic, if the pipe itself is in contact with ordinary 
soil. Under these circumstances the anode or pipe will be electro- 
lytically attacked. Suppose that two iron plates or surfaces are 
placed in sand moistened with water, and having in it electrolysable 
salts, the acid radicles of which can attack iron. Leta current be 
made to flow from one plate to the other by creating a potential 
difference between them, then the passage of 1 ampere-hour out 
of the positive plate will remove or dissolve off from that plate 
0 6968, or, say, 07 of a gramme of iron, if the metal is removed 
in the ferric state, or 1:04 grammes if in the ferrous 
state. Since there are 45359 grammes in one pound (avoir- 
dupois), and since the specific gravity of iron is about 7 8, it is. 
easy to see that one cubic inch of iron may be removed from 
the positive plate by the electrolytic passage out of it of some 
electric quantity between 127-7 and 182:5 ampere-hours. This is,. 
very roughly speaking, one ampere-week. The iron so electrolytic- 
ally removed, may pass either into soluble iron salts, or may remain. 
as an adherent layer of hydroxide. If chlorides, sulphates, or 
nitrates are present in the soil, the iron may be removed partly 
as ferrous or ferric salts which may be diffosed through the sur- 
rounding soil, or wholly or in part converted into insoluble and 
adherent ferric hydroxide by secondary reactions. It is important 
to know the minimum voltage which will effect this electrolytic 
corrosion. If the surrounding soil is of & nature to favour electro- 
lysis, that is, if moisture and salts are present in it, a far less dif- 
ference of potential than the maximum of 1j volt permitted by the. 
Board of Trade can produce Pa (ye corrosion of an iron anode or plate. 
To illustrate this fact, the following experiment was tried :—Two 
plates of sheet-iron were placed in a porcelain box filled with sand 
slightly moistened with salt water. e plates were kept at a dif- 
ference of potential of 1 volt, and at such a distance apart that a 
current of th of an ampere passed between them. At the end of 
10 days the positive. plate was very much corroded; the 8 eds 
plate not at all It bas been found that the actual weight of iron 
removed may very much exceed the electro-chemical equivalent of 
the current passed, due, no doubt, to local action. This is shown 
the following experiment:—Two ivon plates were cleaned an 
weighed previously to being used, and then placed in moist sand con- 
taining a little salt. The plates had an immersed area of 11'4 square 
inches, and were 4°25 inches apart. A difference of potential of 1:5 
to 1:8 volt was maintained between them for 234 honrs. At the end 
of this period the positive plate was weighed, and found to have lost 
039 of a pound, or nearly two-thirds of an oupce.. The electric — 
quantity passed was only 8:14 ampere-hours. cally, this 
quantity should have removed from 6 to 8 grammes, or nearly 1 of 
an ounce from the positive plate. The actual loss was nearly three 
times that amount, and the excess is probably accounted for by the 
great local action taking place on the fron plate when oxidised in 
patches and placed in an electrolyte, the acid radicle of which is 
capable of forming a soluble salt of iron. 
by Mr. I. H. Farnham before the American Insti- 


In a paper 
' gute of Electrical Engineers in 1894 (see the Electrician, Vol. xxxiii., 


p 16), it is stated that some of the worst cases of pipe corrosion in 


n, U.S A, cocurred when the potential difference of the pipe 

and rail was only 1:5 volt. | | 
Mr. A. T. Wells, of Chicago, in mentioning some cases of cable 
in Cincinnati, stated that the potential 


corrosion which occurred in 


A, Positive pipe; 5, Negative pipe; c, Neutral pipe; s, Secondary 
T, Ammeter; v, Voltmeter. | 


Fic. 1. 


corrosion of lead and 
hundredth of a voit. 

I have myself prod ina few days sensible erosion of an iron 
anode placed in moist sea sand, the ce of potential between 
it and an iron cathode being less than half a volt and the current 
passing only :03 of an ampere. 

These experiments and others of a light character showed that 
quite small potential differences— much less than 1 volt - between 
iron surfaces buried in demp soils, y if soluble chlorides 
are present, may bring about considerable electrolytic erosion in not 
very great periods of time, and that there is no absolute security in 
the limit of 14 volt as imposed by tho Board of Trade regulation 
No. 6 (ii). It was felt ‘desirable to try an experiment on & somewhat 
larger scale and with actual water pipes buried in the soil. At my 
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suggestion, Mr. H. W. Pearson, the engineer of the Bristol Water 
Oompany, has carried out at the Bristol waterworks, at Chelvey, an 
experiment of the following character :— 

Three rows of new ordinary cast-iron 5 inch water pipe (see fig. 1) 
were laid down in the ground, 1 yard apart. Each row consisted of 
four lengths cf 9 feet pipe, or 36 feet in all. The lengths were 
jointed in the usual way with lead and tbe ends of the lengths were 
oapped with cast-iron ca In each pipe length was sorewed a 
wrought-iron rod about 9 feet 6 inches in length. 

These 36 feet lengths ‘of pipe were buried in the nd 9 feet 
deep, just as if they were actual water pipes in use. e ends of the 
iron standards projected above the ground, and enabled an electrical 
connection to be made with the pipes at any length. The pipes when 
buried were clean new cast-iron pipes. Arrangements were then 
made to keep two ae jacent rows of these pipes at a difference of 

otential of 1 volt night and day for six months. This was achieved 
by the use of a oanl of large secon cells charged alternately, 
and which were connected through an adjustible resistance with the 
t vo adjacent rows of pipes. A low reading ammeter and voltmeter 
was provided. The experiment was started on March 1st, 1898, and 
en e for six months. Daily readings were taken of the voltage 
between the pipes, the current passiog between the pipes, and the 
nature of the weather. The electrical arrangements were placed 
under the charge of Mr. H. T. Sully. 

The arrangement was then as follows:—One row of pipes was 
neutral, and simply laid down for comparison to observe the normal 
appearance of the pipes at the conclusion of the experiment. The 
other pair of pipes bad a difference of electrical potential of 1 volt 
maintained between them constantly. All three rows of pipes 
were otherwise under similar conditions and buried in soil of the 
same kind—a non-acid, nearly beutral loam or sandy clay. The 
average current passing between the two active pipes was 015 of 
an ampere, and varied only between 0'1 and 0:2 of an ampere 
during the whole six months. At the end of the six months the 

ipes were opened up and carefully examined. The appearance of 
he pipes was very different. That pipe length which had been 
connected to the negative pole of the cell was a clean, grey colour, 
and had scarcely any trace of oxidation on it. It closely resembled 
the ap of the pipe when first qu in. The pipe length 
which been con to the positive pole of the cell was 
uniformly covered with a layer of orange-yellow oxide, or hydroxide 
of iron, in some places eb pase sensible thickness, and easily 
d«tached. The pipe which been neutral was oxidised slightly 
in but by no means uniformly. The ex lasted 
4,416 hours and 662 ampere-hours bad passed from one pipe to the 
other under a constant voltage difference of 1 volt. The appear. 
ance of the pipes clearly indicated that electrolytic action had taken 
place, In the case of the negative pipe the clean appearance 
suggested that electrolytic bydrogen had been liberated against it 
and preserved it from oxidation by contact with the gases, water, 
and salts in the soil. In the case of the positive pipe, electrolytic 
action had clearly assisted or oreated oxidation. No actual per- 
forations or pitting was found on the positive pipe, probable by 
reason of the fact that tbe electrical connections were so made as to 
facilitate as fer acuity 1o & uniform electric flow from one pipe to 
the other, not ally localised in one place. The actual electric 
quantity passed, vis., 662 ampere-hours, is theoretically equivalent to 
the removal of about 3:5 to 4 cubic inches of iron. Since the pipe 
had a length of 36 feet, and a diameter of 5 inches, its surface is 
approximately 6,500 square inches, or 45 square feet. Hence the 
dation of a comparatively small thickness of the iron uniformly all 
over the pipe would, electro-chemically speaking, account for the 
electric quantity passed. The difference between the two pi 
amounted in effect to a greater rate of “ageing of the tive ine 
It is, however, certain that if the electrolytic action, which, in this 


inary su 

the order of 10 to 50 ohms per yard cube. The c resi 
cast-iron is about 100 erga eire centimetre, and would 
therefore be not far from one- 

It is therefore very easy 

introduced at the joints of the pipes and at the surfaces by rust or 
oxides, the conductivity of a cast-iron pipe would always be much 

than that of the soil which it displaces. 

The resistance introduced, however, by bad or oxidised contacts, 
or by films of moisture, paint, or preservative compound, may alto- 
gether overbalance or outweigh the resistance of the mere ran of the 
pipe material. I calculate that if there were no joints at all, the 
electrical resistance of 5-inch cast-iron water pipe would be about 
syth of an ohm per 100 yards, or, say, àrd of an ohm per mile. If 
leaded junctions are e in the usual way between fairly clean 
surfaces the joint resistance may not be large. In the case of the 
pipe experiment, above described, made at Chelvey, I measured at 

he end of the six months the total resistance of 27 feet of the 5 inch 
cast-iron pipe which had been the negative pipe. This length in- 
cluded two-leaded joints. The whole resistance was found not to 
exceed th of an ohm. 

It is obvious, however, that no general 
It is a matter of great y to measure the resistance per 26 
of a pipe buried in the ground, and it is probable that, whereas in 


some cases the conductivity of long lengths of water and gas 
may be fairly small; in other cases, oxidised or electrically’ ted 
joints will introduce great resistance, 

We have, however, to regard the subterranean pipes of all kinds 
as forming a network of conductors, interrupted more or less at 
places by junctions of high resistarce; but, on the whole, mos 

robably forming an irregular conductor system of greater con- 

uctivity thau the soil or earth actually displaced by it, or which 
would occupy the same space if the pipes were not there. 

Let us consider next the electrical conditions in the neighbour 
hood of an electrical overhead system of street railway. In 
all casés where the uninsulated tram rails are used as a return, it is 
unquestionable that some fraction—prrhaps, a large one—of the 
return electric currents will come back through the earth from the 
distant or more remote portions of the track to those near the 
generating station, no matter how well bonded the track may be. 
The exact distribution of this current flow through the surrounding 
subsoil it is impossible t» determine, but if there is a current at all, 
it involves as a corc llary the existence of lines of current flow and 
orthogonal e ;ui-potential surfaces. 

We may rougbly represent by a diwram the general electrical 
conditions, as in fig. 2. Suppose a generating station to be at p 


roof of this is 
a containing an 
yte, my, dilate acid, two electrodes are inserted, by means of 
which a current can be passed through the liquid mass. Two lengths 
of insulated copper wire have their ends just stripped to lay bare the 
wire, and are then twisted together to within a couple af inches of 
the ends. These ends are spread out at right ang The other 
extremities are connected to a galvanometer. If the out, 
bare ends of this galvanometer wire are dipped in 
it will be found that a current passes through the 
way.or the other, acoording to the tion of tho collecting end. 
If the spread end is placed so that it is at right angles to the li 
the current flow, then no current will flow through the gal 
The explanation is, of course, obvious. If the 
exploring wire lie on different equi-potential surfaces of the elec- 
rab erigat Par Mpc ng pepe edi depono adn 
a current. If the ends lie on the same eqai-potential sur- 
eter current. After the test- 


will altogether prevent this from happening. The 
x d in 


the 
galvanometer one 


| 


the 
rat ur dod efficiently the rail bonding may be carried out. 
Mr. H. F. Parshall has stated (Proceedings of the Institution of 
Civil i 


" 


showed that 60 per cent. of the current was returning through the 
earth itself. 


I think it will be sgreed that it is exceedingly important, in the 
interests of other industries besides the electric traction industry, 
that in those cases where this earth flow oocurs we should endeavour 
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arrangement. 
made as follows :—A large wooden box, fig. 3, is pro- 
— Gr well-varnished deal. ‘Thi bax may 
desired but is beat made square and of a depth equs 
pu This box is filled sea sand or river 
to 
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otil it is thoroughly and uniformly damp but withont 
The 8 mass will be about 1 ohm 


ii 
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B, wooden box; L, model tramline earthed rail return; c, secondary battery; 
A buried lead or iron pipes brought out above surface at a to represent ^ 
- pipes; a, sand, 


Fia, 9. 


cabe between opposed surfaces. On the surface of this 
8 the earth, co 

imitate an electric tram-line. I have found it convenient to employ 
rods of plumbago and cla by which the required resistance and cur- 
r of these rods connected in 


the términàls to a battery of AA five secondary cells 
the line.) II an ammeter is included in this line circuit, it will be 
found that the total current taken is greater, when the rods are laid 


these can 


t. 
An electrical survey can gr be made To the voltmeter. iu a 
representing a pipe runs nearly parallel to the “line” 
that at one end of the line, the “line” is positive to 
the pipe, and at the other that the pipe is positive to the “line” Ia 
my own medel I have found that the potential differences of such a 
"and the line amount to 1 or 2 volte, just as they are found to 
case of real electric street railways, when measurements 
ar made between the rails and a parallel buried pipe.“ In the case cf 
the pipes running paralled to equi-potential surfaces, the potential 
arts of the pipe, and any one point of the 
Une By means of the exploring or testing fork 
Tic nam of the sand, and with a liste Bonis tue ane tho 
e , an tha ouble the form of 

the equi-potential surfaces cau be ascertained. 


w in it. 
In the caso of actual pipes and real street railways, it is an imprao- 
such tests as shall show whether there isa 


pearance, 
e with the above model, I am led to believe 
pes or wires wers laid down imitating the form or arrange- 
the actudl main pipes, aud if a track were laid down 
imitating the plan . f the real track, that u:cful information might be 
to the localities, if any, in which electrolytic trouble may be 


H E RR 


" in the model are made of carbon and the “ ipes” 
wire, there will be a constant potentiál difference 


i 
E 


as 
i 
il 


] 
: 
f 


t 
t 1 volt, due to the carbon, damp sand and iron 
Couple. This constant potential difference, how- 
into sey pane in measurement, and does not inter- 
in : 


H 
1 


of those differences 
flow of current through the sand, which is originated by 
ve forge | 


12 
sé 
H 

B 


i 
| 


uestion of pipe corrosion is wholly bound up with the degree 
shies raara currant advantage of pipe px ecl 
as. well as 


line of pipe, but it is affected to a considerable degree by the 
resistan pipe janctions, or to the surface nos 
afforded by oxidation of the pipes by which the entrance of current 
lato them is hiadered. The above statements can be proved by the 
use of wires imitating pipes badly jointed or partially insu'ated, and 
buried in the sand of the model electric railway just described, and a 
model of the above kind proves itself ta be exceedingly useful for 
lecture or demonstration purposes in addition to its employment as a 
means of testing theories. 


It ap then, that the following statements may be taken as 
co y Nee qs aoa in the case of electric street railways 
having uninsulated used as a return circuit: i 


(i) No amount of bonding of the rails, if uninsulated, will 
entirely prevent the flow of current through the adjacent earth when 
there A any difference of potential between different parts of the 
line, and even with modern bonding or even continuous rails a 


fraction, not derable, of the whole outgoing current may 
retara the earth. i i 


me portion of this current will pass through subterranean 
pipes, the amount being determined by 
a) The general or local subsoil conductivity. | | 
3 The electric conductivity and continuity of the pipe lengths 
a tins lenin tender m Cree its position as regards 
(o) The an on ipe, an as 
* ln the earth, when the line is 


the average equi-potential surfaces 
working. 

(d) The condition of the pipes as s oxidation or incrustation 
with non-conducting oxides or pro e coveribg. 


The position which seems most likely to be favourable for fhe 
passage of current into the pipe is when it extends for some distance 
parallel with the rails and passes near the point of junction of the 
return feeder to the power station and the rails, and when it is new 
or fairly clean and well jointed; all conditioned, of course, by the 
general oarth conductivity. 
. (iii) The ry id areas are those ns in which the pipe cur- 
rent, if it exists, leaves the pipe to get into the rails or return 
feeder or even into the same pipe Nus but mere difference of 
potentis petweon the pipe and the is not in itself a source of 
ang ar to the pipe. ere must be, in addition, electrolytic conduc- 
tion of current out of the pipe into adjacent soil, w contains 
electrolysable salts and the necessary moisture. td i 


(v.) The oonditions most to be feared as vov of pipe 
destruction are when certain local soil conditions exist near 
places where the pipe is most positive to the rail. The presence of 
soluble chlorides in the soil produced by presence of sewage, brine, 
springs, infiltration of sea water, if near the sea, solation of chlorides 
of sodium, potassium or magnesium, or other salts present in the soil 
produced by water due to pipe leakage or natural accumulation by 
rainfall sataratiog the soil, set up at once conditions permitting eleo- 
trolytic conduction, and the ting liberated acid or chlorine ions 
attack the cast-iron pipe. In rapidity of destruction under this 
action, a new clean pipe may possibly succumb even sooner than an 
old one protected by a dense adherent coating of oxide, which is 
not a very good conductor. The time which any such action takes to 
reach a stage destructive to the pipe will ba obviously less the 
more the electrolytic action is concentrated on a limited ares of pipe 


purface. | 

In designing an uninsulated rail return traction system, the pro- 
bability of the above-mentioned conditions occurring should not be 
ignorei. Even if actual perforation of the pipes does not occur, 
füere may be an "ageing" action which shortens the life of the 


ipe. 

(vi) As the conditions determining pe pipe corrosion are 
numerous and not all easily predetermined, it is important ia the 
case of every electric traction system with uniosulated earth retarns, 
that an electrical survey should be made at intervals, setting down 
on & plan, showing rails and pipes, the potential differences between 
them a£ various places. Within the area a close watch can 
then be kept, whenever the ground is opened up for any purpose, for 
evidence of destructive electrolytic action on buried pipes. 

In the above short summary of the causes and conditions of pipe 
electrolysis, no reference bas been made to the question of remedy 
when it is found to exist. To deal with this portion of the subject 
properly would require more time than is at present at my disposal. 
All that has been here attempted i$ to show tNat, even working 
under Board of Trade regulations, it must not be assumed that the 
danger does nof exist, | 
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NEW PATENTS AND ABSTRAOTS or 
PUBLISHED SPEOIFICATIONS. 


NEW PATENTS.—1908. 


Com; expressly for this journal by W. P. TuHowrsom & Oo. 
Electrical Pattee Agente, 323, High Holborn, , London, W.C., and 


at Liverpool, Manchester, and whom all inquiries 
should be addressed. za 


18,894. - " Improvements connected with — signalling os 
——— on railway teains.” A. Sumera. en September 


18,900, “Improvements im electric arc lamps.” 
Hatt. Dated ber Sth. 

18,907. New and useful electric switch device for the temporary 
lighting of staircases, floors, cellars, and the like also for indicating 
the heating ie shafts and bearings, and for fire-alarms.” W. Brano- 

Dated September Sth. (Complete.) 
* “ Improvements in alternating current 9 8 lamps.” C. D. 
O. Swoboda, United States.) Dated September 5th. 
. "Manufacture of hom 


ogeneous mixtures for the inean- 
descence bodies cf electrical il gloy lamps." O. D. ABIL. (Allgemeine 
— Gesellschaft, Germany.) Dated September öth. (Com- 


18,950. "Improvements. in or ‘connected with electrolytical eon- 
densers and electric current directing devices.” QO. Por. AX. Dated 
September 5th. 

18,958. * Improvements relating to the electrolytic decomposition 
of alkaline salts" E. Epszr. Dated September 5th. 

18,966. An eleotrie stop motion and tension device for warping 

like purposes.” A. E. BancRorr. Dated September 6th. 
i aa PETE E ee oE e caused 
lasting, mining, an e urposes. AYLOR. Dated 
September 6th. ( Complete.) i 


18,981. “ Electrical high cut- t” G. 
IM eie M MEME ceiling rose or ou 
switching apparatus f or controlling 


: R. Pamomatox 


g 


19,000.. "Improvements in 
electrical motors.” B. E. B. OROMPTOSN. Dated September 6th. 

19,014. vements in a electric motors.” 
J. Bunxa. ‘Dated Beptember & (Oe) E 

19,015. “ Improvements in dynamos." W. M. Morny. Dated 

mber 6th. : 

19,071. “ 5 — recording telephonic messages." 

W. AITKEN. September 7th. 


19,076. vements in wall connections for electric lighting.” 
A. P. LoupBERBG and d. C. Loxppasa. Dated Beptember 


19,116. provements in or relatin 2 
FG — J. BAgricx. Dated Bep- 


tember 8th. 
19,140. ^ An improved slectric are lamp." End JAMES. : ‘Dated 
ptember 8th. 


19,169. 
electric circuit 
the circuit.” 

19,248. An improvement in fusible cut-outs for electio cironite.” 

September 9th 


P. W. Francis. - Dated ` 
19,246. “ Improvement in Beg y s distribution and 
regulation.” B. G. Lay. Tee en dap peg (Date 
for under Patents, &0., Act, 1883, on 103, enii 10tb, 1898, 
being date of application in United States.) 
55 in altern sete 8 electric motors." 
cone B. Bradley, U States) Dated Beptem- 


at one end of an 


256. * Improvements in the covers or lids of sewer gas , eleetric, 
bone supply shafts, holes, gullies and the like, and. in their 
support g works.” . PP ra Beptesi 


. “ Improvements in or relating to electrical signalling 
for use in gaseous or wet mines and for analogous pur. 


poses.” P.JzmmAnpD. Dated September 10th. 


19,313. “ Improvements in shade and lamp holders for incandes- 
6 B. H. Burtu and J. H. Surre. Dated Sep- 


19,829. "Improvements E or 
carbons or for electric 
(A. Bein, Austria.) d September 10th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


to the manufacture of 
g.. 8. So nn. 


... uu ane y be obtained of Messrs. W. P. 
— & Oo. 322, High Holborn, W.C., and st Li 


Birmingham, price, post. free, "9d. (in stamps). 
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4,409. “Third rail u und electric railwa W. 
Wueatizy. (L. Walkins) February 22nd, 1868, Belatos Relates to 
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comprises the outer section of hard cement, and 
an insulating material which closely adheres 
outer cement conduit section. 
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portion being semowhat above the top 


8301. “ 


telegraphic 
Relates to 


of 
vements in the construction of Morse's registering 
mentes" E. Doucgsrmpr. Dated 
certain improvement made in Morse's 


may be reis. The clockwork mechanism of 5 
matically thrown into or out of gear in the following manner, what. 
ever may be the use of the receiver, the first contact the 
screw and the blade acts on an Auxiliary magnet with the 
local battery to produce the attragtion of an iron bar having a long 
throw or travel; this attraction being effectuated either direct or 
through the intermediary of an armature. 1 claim. 


8,438. “Improved a 


for switching on and off 

by a number of noa- 
ucting grooves or channels containing mercary, which forms a 
terminal within the circuit conducting carriers (in t of each 
tacts which are either 


with a driving pulley. 
after the aston of a — 


14,101. " Improvements in surface contact railway systems.” THE 
Barsu THoxsom-Housrom Company, LIMITED paie de m ag 


1898. Relates to surface contact railwa ithe, waloh 
object ee & time overlap for the switc 5 
from tbe contact shoes, and this is by insuring 
a prompt doing af cach witch, im eee Tip abe B 
divided into two parte, between which is connected the resistance. 


ing of comminuted material, bly of carbon and soapstone, is 
xd Anas in a spiral layer with the 5 in N ‘BO as to 
obtain uniform density throughout its length. 2 
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A NEW PHASE OF COMPETITION. 


Some few months ago English electrical circles were per- 
tturbed, perhaps even a little inclined to be angry, because a 
large order for electric railway plant had gone to America. 
Consolation was sought from the fact that after all we had no 
experience of three-phace or quasi three-phas>, railway work, 
and that our American friends were bound to secure at least 
some of the early contracts. A patriot may be forgiven a 
feeling of uneasiness when he contemplates the recently- 
equipped tramway lines, even where three-phase is not 
employed. Bradford, the most recent addition to English 
electrical lines, is mainly equipped with American plant, the 
important system of Middlesbrough and Stockton is 
American from start to finish, the new tramway at Cork 
will employ American plant, and more important than all, 
the extensions to the Leeds tramways will be carried out 
with materials made in America. We have said enfficient 
to indicate that the competition of the United States is very 
real, and has to be reckoned with. Admitting, however, 
that we had much to learn in tramway work, and that our lesson 
must be based on American experience, it was not generally 
supposed we could be ousted in the supplying of lighting 


machinery. But it is apparent that in the position where 


we fondly considered ourselves impregnable, we have sus- 


‘tained what appears at first sight to be something like a 
reverse. It is not surprising that our American friends 


should have indulged in a good deal of self-congratulation at 
being called upon to supply extensive lighting plant to the 
Metropolitan Electric Supply Company, and they may be 
permitted to enjoy their triumph. It will be remembered 


that this plant was described and illustrated in our last issue. 


Is the matter, however, a serious one from an English point 
of view? It goes withont saying that in oonsequence of 
this large order going to America, there has been a consider- 
able fluttering in the dovecots of English contractors; but 


a closer investigation into some of the surrounding circum- 


stances may help to dissipate some erroneous conclusions. 
The Metropolitan Company has been criticised by some 
for going out of the country at all; others, a little more 
precise in their complaints, have urged that a mistake was made 
in adopting two-phase plant. With the first of these criti- 
cisms it is unnecessary to deal; but the second is a singularly 
dangerous one to offer, especially on behalf of a contractor. 
It might be opportune, though diverging for & moment 
from the main topic, to refer to the position of the British 
manufacturer abroad. This country is possessed of a large 


and honourable corps of Consuls, who, in the main, are ever 


ready to further British commerce; but if our memory 
serves us right, the one weakness urged by Consuls against 
English manufacturers is, that they are not very ready to 
meet the wishes of potential customers by supplying exactly 
what they require. The German and American manufac- 
turer, quick to appreciate the ‘wants of a community, will 
supply just what is wanted, without stopping to inquire 
whether it is & reasonable or a foolish demand. 
C 


— A öUœ˖ä⁴u . — . ——— — ——— ͤ ———— ——á 


474 


THE ELEOTRICAL REVIEW. [Vol 49. Mo 1008, Sarrauesn 30 199. 


We have cited this example, because it appears to us that 


we are drifting in a similar direction in electrical work. If 
a man wants to buy a continuous current machine for a par- 
tionlar purpose, it is very little use criticising his action and 
endeavouring to persuade him to buy an alternating current 
machine. The case of the Metropolitan Company is an 
almost parallel instance. The technical advisers of this com- 
pany no doubt wanted certain plant for a specific purpose, 
and, having made up their minds es to their exact rquire- 
menta, they went into the market to buy. It does not cor- 
cern us whether they were right or wrong in their ideas; 
they were buyers, and simply exercised their right of obtain- 


iog what they wanted. In other words, the Metropolitan 


Company, in the expansion of its system, required two-phase 
machinery, and to obtain it they had to go ont of the country. 
It cannot be supposed for a moment that, if it had been 
possible to purchase English two-phase machinery, the com- 
pany would have sent over the seas for it. The action of 
the Metropolitan Company implies no inferiority to Eaglish 
machinery; the generators that are made in this country 
will compare with the best the world produces; as to engines, 
we need say no more than that our strength to-day as a 
nation is based on the steam motor. 

It must not be forgotten that though the Metropolitan 
Company's contract is an important one, it forms but a small 
fraction of the electric lighting extensions that are in pro- 
gress. From all sides we hear that English works are full 
of orders, and it is an obvious fact, demonstrated from week 
to week by our Electric Lighting Notes, that contractors are 
very generally behindband with the machinery on order. 
In spite, however, of the general prosperity that prevails 
among English electrical manufacturers, we think, in view 
of future developments, it would be wise for them to bear in 
mind the demand that is likely to arise for a different class of 
machinery to which we have been hitherto acoustomed. If a 
customer makes up his mind to use two or three-phase plant, 
it would be better to supply it, than to endeavour to convert 
him to a continuous or simple alternating frame of mind. 
Not for a moment do we suggest that there is likely to be any 
immediate falling off in the demand for the special type of 
plant that is now being made in English workshops, but the 
different conditions that may arise in the development of 
electricity in lighting, in tramwaya, and general power work, 
may bring some modification in the design of machinery. It 
is in anticipating those modifications that the English con- 
tractors will best meet the competition from outside, The 
efforts of our active American confrères are not likely to 
be lessened by recent. successes. We must study the 
reasons of their success and profit by them. 
Ó————————————— 

A Naw determination of the ampere, 
made by a committee of the American 
Association for the advancement of Science, 

was announced at their recent meeting. 
equivalent of heat determined by Griffiths, and by Schuster 
and Gannon, with the electrical method, has given results 
differing by one part in 400 from Rowland's corrected result. 
Energy being of the dimensions of C? R, it was natural to 
look rather for an error in the determination of the ampere 


than of the ohm, sinoe a small percentage error in the former 
would be doubled in the measurement of energy. Moreover, 


The Va'ue of 
the Ampere. 


The mechanical 


in the determinatien of the ohm, experimental skill seems to 
be, for the present, exhausted, and has left no discrepancy of 
the required order between the results of different observer, 
A new measurement of the ampere was accordingly under. 
taken, and stated as before as a relation between the torque of 
an electro-dynamometer and the weight of silver deposited 
in a voltameter. The result obtained was *0011192 gramme 
of silver per ampere per second, instead of 001118 gramme, 
the hitherto aocepted figure of Lord Rayleigh, from s certain 
solution of silver nitrate. For the latter figure Lord 
Rayleigh claimed no greater accuracy than one part in 1,000. 
The new result removes the discrepancy between values 
obtained by the electrical and mechanical methods for the 
mechanical equivalent of heat, and if it be generally 
accepted, which we have no reason to doubt, is very ratis- 
factory. Its effect would be to reduce the value of the Clark 
cell from 1°4342 volt to 1°4327 volt at 15° C, but this is to 
be the subject of & direct determination. The principal and 
very important improvement made by the committee in the 
mode of procedure was the suspension of the dynamometer 
coil by phosphor-bronz» strips instead of by a bifilar 
suspension. The torsional constants of the bronze stripe 
admit of very exact measurement independently of the 
dynamometer, 


m Pror. TROWBRIDGE has published in 
1e Bpeocifle Heat 

of Metals Science (Vol. viii. No. 183, p. 6) the 
at Low Temperatures. pegults of some experiments which he has 
recently made in order to determine the specific heat of 
metals at low temperatures, which will be found of great 
value to physicists, for few experiments of this kind have 
yet been made. He intended to use liquid air for reducing 
the temperature of the metals employed to a definite number 
of degrees below zero Centigrade, but finding that when this 
substance is kept in a state of ebullition it loses its nitrogen 
and becomes liquid oxygen, he employed this latter element 
and determined its temperature to ^ — 181:4? C. The ordi- 
nary calorimetric method of mixtures wes relied upon, but 
some very elaborate precautions were introduced in order to 
eneure accuracy. The following results were obtained 
employing liquid oxygen :— 


Metal, — 14... 19 C 
Copper 0 0868 
Iron... T 00914 
Aluminium... 0 1833 


By employing boiling water the results obtained were :— 


Specific heat 
Metal. 93°... 100° C. 


Copper . 00940 
Tron eee eee e 0 1163 
Aluminium . 023173 


It will be observed that there are considerable differences 


which expressed actually and by percentage, are as 
follows :— 
Actual difference Percentage difference 


Metal. tween the two between the two 
values. values. 
Oopper sive " .. 00072 76 * 
Iron bee vis „ 00248 21:3 
Aluminium ... 00340 157 % 


By every imaginable means these remarkable results bave 
been tested, and Prof. Trowbridge states that making every 
allowance for errors of experiment, it seems impossible that 
these results are otherwise than accurate. If there are 
errors they would seem to amount to less than 1 per cent. 
No suggestion is made by the author regarding the signi- 
ficance of these results, and it is not easy to see quite what 
they mean, but they must have the effect of making us give 
pause, and will probably result in a considerable modification 
of our views regarding the physical properties of the metals, 
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DUFLOS ARC LAMP. 


AuxoxasT the appliances that have most taxed the ingenuity 

of inventors, writes “A. Z.“ in L' Industrie Electrique, 
the arc lamp undoubtedly. occupies a prominent place. 
The ever-increasing number of patents in this con- 
nection shows that the problem is not yet solved, or only 
imperfectly solved. In brake lamps particularly, which 
are now being most used and which seemed faultless, we 
notice in course of time a certain irregularity due to the 
variation of the coefficient of friction under the influence of 
dust or damp. 

It is with a view to lessening this defect, at the same time 
ensuring to the lamp a certain and reliable regulation, that 
the Dafios lamp has been designed, and up to the present it 
seems to satisfy all the conditions necessary for gocd 
working. 

In this lamp the regulation is effected by a shunt coil, 
which, while simplifying the construction, enables greater 
sensibility to be obtained than in differential lamps. 

Description.—The principle of this lamp is as follows :— 
Two carbon-holders are connected by a Vaucanson chain, c, 
the links of which catch on a pinion mounted on the axle, a, 
of a large toothed wheel, n, and in one piece with it. 

A part, cc’, which oscillates freely round the axle, a, 
bears a small pinion, p, which catches into the wheel, R, 
and on the axle of which is fixed a wheel with long 


„r. 
A fixed stop, d, catches in the teeth of the wheel, r. The 
part c c', by means of the connecting rod, 5, and the jointed 


- + 
* aw 
T b zl v 5 P a r 
a mn 5n | 
// p / 


lever, L v P, which moves round the point, , follows the 
movements of a laminated soft iron core, N, when it is dis- 
1 within a solenoid, B, the winding of which is mounted 

-M shunt on the terminals of the lamp. 

À weight, P, balances this arrangement. 
2 Working. —Let us suppose that the two carbons are sepa- 
2 tated from one another. At the moment when we close the 
interrupter, as no current is passing through the carbons, 
the difference of potential at the terminals of the lamp is at 
“8 maximum, the intensity of the current passing through 
the solenoid is also at its maximum, and the iron core is 
Ponerfally attracted. 

part CC’ being pulled by the connecting rod, ö, and the 


“ont 


"er, L, tur-ing round the axle, a, the part c rises, the part 


| C falla, the teeth of the wheel are freed from the atop, d, 
| . the wheel, n, turns in the direction of the 
| the kim by the weight of the positive carbon-holder ; 
| i, anri! P, and the wheel, 7, turn in the opposite direc- 
the ek t two carbons come in contact. At this moment, 
ruin f S closed, the difference of potential at the 

ar the lamp suddenly falls, the attraction dimi- 


nishes in the bobbin, 2, and the core, N, falle, the part c c' 


swings, the part C“ rises, and one of the teeth of the wheel, 
r,is brought against the stop, d, and the wheel, r, then 
ceases to turn; the part c', continuing its upward movement, 
draws with it the AT R, and makes it turn a little in the 
opposite direction. This movement has the effect of sepa- 
rating the carbons, and the arc is formed. 

As combustion goes on, the distance between the carbons 
is increased, and also the resistance of the arc, the difference 
of potential at the terminals also increases, and the core 
gradually enters the solenoid, drawir g with it the part, C O“, 
and making one of the teeth of the wheel, 7, slip along the 
stop until it is freed. The wheel, r, being free, turns in the 
direction indicated by the arrow, the carbons are drawn a 
little closer together, the core falls a little since the attrac- 
tion has diminished, and the next tooth catches upon the 
stop, which holds it fixed. This goes on all the time the 
lamp is working. 

The sticking together of the carbons is in this lamp 
rendered if not impossible at any rate of very rare occur- 
rence. If any impurity does get in, the gaseous products 
resulting from it have the effect of lessening the resistance 
of the arc, which terds to allow a greater intensity to pass 
through. But as tke resistance of the arc diminishes, the 
difference of potential at the terminals of the lamp also 
decreases and the core falle, drawing with it the part, c 0’, 
and the wheel, 7, in the opposite direction to the arrow, 
which produces a greater separation of the carbons until the 
arc has attained its normal resistance. Atthe same time the 
stop, d, catches more firmly into the teeth of the wheel, r, 
which are cut sufficiently deep on purpose. 

This separation of the carbons allows a sufficient quantity 
of air to ene into the are to bring about the total 
combustion of the impurities which cannot in this case form 
* knobs." 

This sticking together being thus prevented, the working 
of the Duflos lamp is rendered very reliable and very 


economical. A simple modification in the number of turns 


of wire on the solenoid enables the lamp to be worked by an 
alternating current. Lastly, we may add that by modifying 
the regulating apparatus the same type of lamp can be made 
to operate at from 3 to 13 amperes. 


A FRENCH VIEW OF ELECTRICAL POWER 
TRANSMISSION. 


WmnrriNG in the Revue Générale des Sciences, M. Paul Janet 
would have every workshop, every warehouse, and even every 
workman’s lodging or home provided with necessary power 
from some central point where such power can be produced 
under the best and most economical conditions, Other 
systems of power transmission, by cable, compressed air, 
water, all have their disadvantages; but the discovery of the 
reversibility of the dynamo gave a new aspect to the whole 
question. The efficiency of a transmission is reduced by 
three losses, which, to give fixity of idea, are set down as 
10 per cent. in the generator, 10 per cent. in the receiver, 
R P 7? 
E? 
where R is the line resistance in ohms, P is the power in 
watts, E the voltage, and r is the efficiency of the generator. 
Thus, with a power of 100 H.P. (French), or, eay, 73,600 watts, 
and 10 ohms of resistance with 4,000 volts, the generator 
output being 90 per cent., we get the percentage of line loss 


pS 10 x 73600 x 081 
16,000,000 


Hence the necessity of high voltage and small line resistance. 
The upper limit of the tension depends upon the possible 
difficulties in insulation of machines and of the line itself, 
difficulties which increase more rapidly than the tension 
itself. Losses from line are of two kinds, conductive and 
disruptive. The first are due to poor insulating material, 
and are most serious, being invisible, silent, and resembling 
the leakage of water from porous pipes. Damp air is the 
chief cause of such losses, or moisture on the line supports. 


and an amount in the line represented by p = 


= 87 per cent. (I) 
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Disruptive losses may occur, no matter how dry the air, 
or how perfect the insulation, with a high tension. Disrup- 
tive discharges resemble the sudden rupture of a very 
impermeable water pipe, hard but fragile. There is a sort 
of electric fragileness. The subject was once looked on as 
rather in the domain of static electricity, and no fear was 
felt of disruptive discharges in the use of currenta, but to- 
day electricians begin to encounter phenomena hitherto 
hardly seen outside the laboratory. Hence the necessity of 
limiting tension to about 20,000 volts. Line resistance can 
be diminished at will by increase of section. If d is the 
length in kilometres between two stations, the weight in 
tonnes of the two conductors will be | 

07 a? ; 
Ww Is (2) 


Thus for 10 kilometres and 10 ohms total line resistance 


the weight will be uf 10 = 7 tonnes, which at 2, 000 
francs per tonne (£80) wil make the line cost £560. 
Combining the two foregoing formula, it is found that 
0 7 42 pr? 

— 55 t. 3 
= (8) 


Thus for a given distance, power, and voltage, the weight, 
and, therefore, the cost of a line varies inversely to the loss 
allowed, a heavy loss allowing an economy of copper, while 
a large locked up capital in copper will reduce the line loss; 
hence Kelvin's law that “for a maximum economy it is 
necessary that the cost of the energy annually lost in the 
form of heating of the line should be equal to the interest 
and amortisation charges of the capital represented 
by the copper in the line.” The energy lost per second 
in the line is equal to R 1? by Joule’s law, 1 being the 
ampereage of the current. The cost of the energy lost 
annually is thus proportionate to R 12, and may be 
represented as * n 12. The weight, and therefore cost 


2 
of line is proportionate to í . Hence interest and sinking 
d? 
fund must be * . Applying Kelvin's law, we have in 


d? * „ 
kn? = fk’ P whence RI = * i d. But the resistance 
of & line depends on its lengtb, and is inversely as its crosa 
; d : 
section; thus R = & P whence - = y V = const. 


Kelvin’s law thus leads up to the remarkable result that 
“to obtain the best conditions and most economical, the 
quotient of the current intensity by the line section—i.e., the 
amperes per square centimetre—should have a value depend- 
ing on the price of copper and of mechanical power, and on 
interest and sinking fand, but altogether independent of 
distance. The complete formula for current density 
. I 1 U7 aa : = 
is 5 — 40 100 py’? where a is the price of copper per 
ton (in franca) a is the interest, &.; p, the price per watt- 
hour; N, the annual number of working hours Thus, to 
take a concrete example, as at Niagara, with copper at 
1,350 francs, and interest at 5 per cent., and the price of a 
H P. per year 75 france, the best current density will be 
found to be about 55 amperes per cm?. 

The principal elements of a transmission scheme are now 
easy to calculate. Choosing the tension as high as ible, 
the line current intensity is immediately deduced, since the 
product of the intensity by the tension to the power trans- 
mitted is to the output of the generator. i 

Kelvin’s law then gives the bet density to adopt, and 
there is obtained immediately the section of the line and its 
weight. These elements fixed enable the costs to be approzi- 
mately established. 

It is not possible to fix, exactly, the price of machines, 
They may be set down at 100 to 150 francs per kilowatt 
(£4 to £6). This enables the cost of generators to be given, 
while the small economy due to line loss need not be taken 
into account in calculating the motors in a first calculation. 

For the line, copper of highest conductivity should be 
emp'oyed, and cost may be calculated at once from the market 


rioe, wbich will be s ars than that of ordinary copper. 

To this must be added the pole cost, and insulators, poeta 
being 8 at 50 m. apart, and valued at 25 francs each, 
with their insulators (£1). Thus a kilometre will cost 
500 francs (£20). 

Thus, to transmit 200 H.P. to 10 kilometres at 4,000 
vo'ts, witb, say, 10 per cent. loss at the generator, 7] per 
cent. at the motor, and 123 per cent. in the line, or a total loss 
of 30 per cent. (the losses are given all in terms of the motive 
0'7 x 100 x 200 x 736 x 0°81 

0:125 x 16,000,000 

= 4:17 tonnes by the formula (3), which, at a cost of £80 
per tonne, will amount to £384, while the poles, &c., will cost 
£200, making a total of E534.“ The generator will cost, at 
£4 per kilowatt, £588, and, neglecting the small economy 
of the smaller motor, this may be set down at the same price, 
or a total for the two machines of £1,176, or a total for 
machines and lines of £1,710, to which 5 per cent. may be 
added for apparatus, making a total of £1,795 for the mere 
electric plant. For this there will be delivered 140 H.P. at 
the motor terminals; the cost is thus nearly £13 per H.P. 
The cost of the same installation at only 1,000 volts would 
be about £48 per H.P. delivered, which is sufficient to 
rio the extreme importance of the highest possible 
voltage. l 

At first sight the advantage of transmitting a water- 
power lies in the fact that the power costa nothing. Never- 
theless, with possession of a water-power goes the necessi 
of constructing dams, channels, gates, tunnels, turbine 
bouses, &c., all which when set down as capital at an annual 
charge for interest and depreciation may represent an 
expense comparable with the cost of fuel. A few examples 
are given from actual practioe, No. 1. A fall of 100 
metres and 4,000 litres per second in the Département de 


power), the line must weigh 


l'Itéóre, Power utilised 4,000 H.P. 
The fall cost to acquire £19,000 
, canal, and pipes 10,000 
Buildings and foundations 2 
20 turbines of 200 H P. each 3,200 
Total £27,200 
The cost of power is thus nearly £7 H.P. at the 


turbine shafts. In the Dpt. du Jura a fall of 2 metres, 
xa 15,000 litres per second and 300 H. P. utilised, cost as 
ollows :— 


W ater i, pes ia see . £1,800 
Canal and building ... sei 6,000 
Three turbines, each 100 H.P. 1,200 

Total . £9,000 


or £30 per H. P. at turbine shafts. These two examples are 
chosen as being particularly characteristic of extremes of 
high and low fall, and at onoe is seen the great benefit of 
using the maximum fall reasonably to be secured. In 
HE i8 80 5 as the small mg of ger € 

ant necessary to utilise water at a high pressure. 
firat class of high falls may be cited the paper mills at 
Lancey, near Grenoble, where a fall of 500 m. has been 
utilised, while of the second kind the low falls of the Rhone, 
at Geneva, show what heavy work is necessary to utilise large 
masses of water at low falls. | 

Again, in Upper Savoy, a fall of 140 metres, giving a 
mean flow of 8,000 litres per second, and never falling below 
4,000 litres, has been utilised. For three-fourths of the year 
come 11,000 H.P. is available, and in winter about 6,000 
H.P. The value of this fall is estimated at £12,000, the 
work of installation at £20,000, including gates, tun- 
nels (one of 600, one of 650 metres in length), 2 m. high 
and 2 5 m. wide, canal, two steel pipes 1:40 m. diameter, and 
500 m. long. Adding the turbine cost, say, £440, gives a 
total of £36,400 for 11,000 H.P., or only £3:32 per H. P. 

In comparison with steam-power, the author gives an esti- 
mate as follows for 100 H.P.:— 


Engine eee eee see £800 
Boiler, &c. [III 2 00 e.o 800 
Building, &c. ees aco 400 


Total . . £3,000, or £20 per H. P. 


* 25 francs are translated as £1. 
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The price of the engine seems high; the present writer 
would be glad to sell first-class steam engine power at little 
over half the above figure. 

For a 300-H.P. engine the cost is thus set down :— 


Engine een eee eee £2,000 
Boiler, &. 2,000 
Buildings 44. 800 


Total ... £4,800, or £16 per H.P. 


while a third estimate for 1,000 H.P. is:— 


as, a in . £4,000 
iler, &oc. 6,000 
Buildings 2,000 


Total ... £12,000, or £12 per H. P. 


Even at half the foregoing escimates the cost of steam 
plant appears higher than the cost of high fall water-power, 
in addition to which there is also to be added the continual 
expense in fuel, wages, &c., and if the power is used for many 
houre, water-power has the advantage, while, for short 
working hours, steam may sometimes bs better placed. The 

seem to us to indicate that the French are better 
hydraulic than steam engineers, and able to do more with a 
given sum tban when they set ont to instal steam plant. To 
pay £6,000 for boilers to give 1,000 H.P. in economical 
engines seems to us very high pricing. 

Taking the case of 140 H.P. at the point of application, 
& hypothetical case is Eid argus at 4,000 volts, the water- 
power being of the high-fall type, and the utilisation day 


and night for 8,760 hours. The cost will then be :— 
For electric installation TT .. £1,791 
Hydraulic plant, 200 H. P. at 170 francs ... 1, 360 
Total T 88 .. £3,151 

Interest, &., at 10 per cent. ... 315 


This is the annual cost. The same power from steam is 
given as follows :— 


140 H. P. at £20  ... £2 800 
Interest at 10 per cent. Ws £280 
Total H.P.-hours eee eee eee [23] 1,226,400 
Tons of coal barzed ya dea - 1,230 
Cost at 30 franes per ton ... £1,476 
Total annual cost i £1,756 


The coal is dear at 80 francs (24s.), and this item might 
be reduced anywhere down to a fifth, and the total cost 
would then be about £580 annually, but even this is far 
above the cost of water-power. 

Taking the voltage at 1,000 and a low fall and a utilisa- 
tion of 3,000 hours annually, the annual charge of 10 per 
oent. on the installation for the same power at the 
rate of £30 per H.P. will come out as £1,273, while the 
cost of the steam-power will be as before £280 for interest 
and only £504 for coal, or £784 annually. Even with such 

fuel the steam now comes very much cheaper than 

water-power. It is thus important to seek high falla, high 
tensions, dear coal, and long hours in a proposed water- 
is with electrical transmission, while the reverse data 
avour the application of steam-power. 

The figures presented by M. Janet are by no means 
favourably chosen for eteam-power. It is obvious, therefore, 
that coal-nsing countries are not likely to be so easily run 
off the road as loose thinkers are so apt to make out. 

In discuming the system of transmission to be employed, 
there is but one alternative; direct or alternating currents 
Wow are available; the firat-named have the advantage of 
age, having been those of the Gramme machine. A dynamo 
May be constructed for all speeds, tensions, intensities, and 
Ar propertie, so long as these are properly balanced; but 
or contingoas current, machines, there remains the difficulty 

‘mulstion at high tensions. This difficulty comes in at 

high amator, This becomes so multiple in its bars at 

7! tention, that difficulties arise in construction. Withont 
4000 ino detaila, it may be said that currents of 3,000 to 
add bas work all right, and they may be coupled so as to 

tension, and partisans of continuous current are 
ama OUS, despite the brilliant success of alternating 
inion basi would not hesitate at continuous trans- 
tet th n at 20,000 volts. But the author believes 
“arrent of to-day is the alternating. Simpler 


machines produce it; the commutator is absent. Trans- 
formers are applicable for raising the tension to any desired 
amount—apparatus without a moving part. 

With all advantages, however, the alternating current has 
also its disadvantages. While the motors are also sim- 
plified, they present difficulties in starting not yet sur- 
mounted. Though very well for regular work at full power 
with few stoppages, the alternating current must still give 
way to direct current for opposite conditions. This difficulty 
however, appears likely to be swept away by the discovery of 
the polyphase alternating machines. Equally available for 
high tension, they have the general advantages of continuous 
currents, and in respect of starting of motors are but little in 


arrear of the latter. They have the further advantage of dimi- 


nishing the weight of line necessary. Without going intodetail, 
it may be said that tri-phase machines have three terminals in 
place of the two we are accustomed to find in all electrical 
appliances—three lines in place of two. Thus, if E be the 
tension between any two terminals, 1 the current in the line, 
it can be shown that the power carried under these conditions 


isp = EI v3. If R is the resistance of one line, the power 


lost io the line is 3 R 12. With two-line transmission to 
carry the same power at equal tension, P = E 1’ where 
I = 1 V3. Let R' be the resistance of one of the two lines, 
then the power lost will be 2 R' 1° 6 R 12. If we desire the 
loss in each case to be the same, then must 8 R 1? = 6 R' r?, 
whence R = 2 R, from which it directly follows that with 
tri-phase current the cross section of each line will be of 
half the area needed for ordinary current. lf p is the weight 
of one line of tri-phase the total weight of line for tri-phase 
current is 3 p, and for ordinary current, 4 p, thus securing 
an economy of 25 per cent. All tbis demands that the intro- 
duction of polyphase current should be considered as one of 
the greatest steps in modern electrical industry—and, in fact, 
most large installations are based on polyphase working. Yet 
continuous current will never lose its advantages, and will 
always be used for certain special cases ; but it seems that 
simple alternating current ought to be excluded from new 
installations. This has been a little forgotten of late. 

The author concludes that the exhibition of 1900 will 
afford a chance of studying all systems on a grand scale. 
We should add that the author of the interesting article we 
have abstracted as above is M. Paul Janet of l'Ecole 
Superieure d' Electricité. 


SOME NOTES ON THE ELECTRO-DEPOSI- 
TION OF CHROMIUM. 


By SHERARD -COWPER COLES. 


CHROMIUM is not & very common substance; it does not 
occur in the free state, being generally found as an oxide, 
its lower oxide closely resembling that of iron, Or O and 

3 Us. hromiam forms the colouring matter of several 
compounds ; for instance, the green colour of the emerald, as 
was shown by Vauquelin; serpentine, also, owes its colour 
to chromiam. Some of the characteristics of chromium are 
its great hardness and its high melting point, it being more 
difficult to fuse than platinum, the temperature required 
being 2,000° F. ! 

Chromium stands tarnishing effects of the atmosphere, and 
is little affected by nitric acid, even when hot and concen- 
trated, pure chromium oxidising very slowly in hot air, but, 
on heating the surface, it becomes readily covered with a thin 
film of oxide; dilute sulphuric acid only attacks it slowly. 

Prof. Hittorf found that chromium in dilute acid solu- 
tions in the cold causes hydrogen to be given off, but that 
chromium is electro-negative to such metals as copper, 
mercury, and silver. In the same way it fails to reduce 
such metals from solutions of their neutral salts, and 
behaves general as an inert noble metal. On making 
chromium an anode in cold dilute acids, it dissolves, but not 
with the formation of chromous or chromic salts, it passes 
at once into the state of chromic acid. The results of the 
experiments carried out by Prof. Hittorf are thus sum- 
marised by bim :—Chromium can dissolve electrolytically 
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in any one of its three states, CrO, Cr, Os, or CrO,; accord- 
ing to the nature of the electrolyte and its temperature, its 
inactive state corresponding, perhaps, with the passive state 
of iron. The attainment of this passive state is not to b» 
attributed to the presence on the metal of a thin layer of 
oxide, the hypothesis which is plausible for iron. It appears 
rather to imply that the surface, at least, of the metal differs 
in molecular arrangement according to the conditions and 
surroundings to which it is exposed; in short, that 
chromium appears to be an allotropic element. Chromium 
exista in three different states, viz., passive, active, and inter- 
mediate, and in each of these states it occupies a diff-rent 
position in the electro-chemical series and possesses a different 
chemical behaviour. 

Metallic chromium has been obtained by the reduction of 
oxides and chlorides. Deville made a mixture of chromic 
oxides and sugar which he intensely heated in a lime 
crucible, or heated chromium sesqui-chloride, with metallic 
zinc under a layer of sodium chloride, the zinc regulus was 
treated with nitric acid, when metallic chromium remained 
behind as a grey powder. 

Chromium has also been obtained by electrolysing 
chromous chloride, containing chromic chloride, the metal 
separating out in glistening scales. 

A method of preparing chromium in the electric furnace 
has been devised by Herr Eschermann, in which a gas-tight 
steel furnace is used in connection with a movable electrode. 
A graphite crucible is placed in the furnace, and in this are 
placed oxide of chromium and sulphide of antimony, in the 
proportion of 10 to 23. After the furnace is closed a com- 
paratively small current of from 20 to 23 amperes is parsed 
through the material until melted. Rvaction takes place 
with the development of heat. The resulting mass consists 
of a regulus of chromium and antimony alloys, whilst the 
upper part of the crucible has an amorphous mass of 
antimony oxide, sulphide, &c., adhering to the walls, 
Every trace of antimony can be removed by repeated melt- 
inge, or by powdering and roasting at a white heat. The 
chromium dissolves a considerable portion of carbon, which 
separates out as graphite during cooling. 

Metallic chromium has lately been obtained in considerable 
quantities by Dr. Hans Goldsmidt and Claude Vautin by 
reducing chromium oxide (Cr, Oz) with aluminium in a fine 
state of division, the heat of combination being ‘used for 
reducing the chromium oxide, the action being started by a 
small fuse or cartridge composed of peroxide of barium or 
other suitable per salt, which is fired by a piece of magnesium 
ribbon to start the reaction. Pure chromiam is being made 
by an electrolytic process by the Elektro-chemischen Werke, 
Butterfield, Saxony. Chromium is being sold in Germany at 
the following prices: — Free from carbon, but containing some 
iron and traces of silica, 158. a pound. Chromium free from 
carbon, and containing 96 per cent. chromium, and 8 to 4 
per cent, iron, and traces of silica, at 4s. a pound. 

Fused chromium is quoted on the American metal market 
at $7.14 per K.G., and . powder at $1.90. 

Chromium carbide has been produced by Henri Moiesan, 
the composition being Cr; C; or Cr, C. Chromium carbide 
is not acted upon by water; it forms an opaque crystalline 
mass with a metallic lustre. 

Some attention seems to have been recently given to the 
„ of chromium from aqueous solutions. The 
process of Placet Barnet has been worked on a commercial 
scale. According to the patent specification, the electrolyte 
is made up by dissolving 100 parts of chromic alum in 100 
parts water by weight, 10 to 15 of barium bisulphate. The 
writer has obtained lustrous dark deposits from this electro- 
lyte when worked at a temperature of abont 200? F. with a 
platinum anode, the current density being about 5 amperes 
per tquare foot, and the voltage at the terminals of the cell 
being about 4. 

Bansen experimented with the deposition of chromium, 
and succeeded in getting a good deposit of metal, which had 
the appearance of iron, but was less alterable in moist air, 
and even resisted the action of boiling nitric acid, but was 
acted upon by dilute sulphuric acid and HCI. 

E. Placet claims to have obtained beautiful deposits of 
chromium by electrolysing an aqueous solution of chromic 
alum, to which he added an alkaline sulphate and a small 
quantity of sulphuric acid. 

The electro-refining of chromium has been tried by the 


firm of Messrs. Fred. Krupp, Essen, the object being to 
produce chromium free from carbon, no precautions being 
taken to prevent the production of a metal containing iron 
or ferro-chromium. Double chlorides of the metals are used 
as an electrolyte, the anodes being of ordinary carbonised 
ferro-chromium, porous diaphragms being used to separate 
the anode and cathode compertments. 

Attempts have been made to deposit chromium alloys, and 
& patent was obtained in March, 1884. Alloys of chromium 
were prepared by heating chromium compounds with 
charcoal in a closed crucible, and pouring upon the reduced 
mass 2} parts of ores and subsequently from 1 to 1} parts 
of molten tin, and then ulating, re-fusing, and casti 
in moulds of the desired forms. The plates thus fo 
were used as anodes in a solution made by dissolving 1 lb. 
of cyanide of potassium and 1 lb. of carbonate of ammonia 
in 1 gallon of water heated to 150° F., until a good deposit 
was obtained upon the cathode, a low current density being 
employed. 

When a solution of chromium chloride is electrolysed with 
a negative electrode of mercury, the mercury is found to 
take up but little chromium, a brownish-bluck chromium 
oxide being formed in the liquor. T. Féreé has used with 
mercury a solution composed of 160 grme. of cry:tallised 
chromium chloride, with 100 grms. of concentrated hydro- 
chloric acid, and 740 grms. of water, with a current of 22 
ampcres. In this way he found it possible to obtain 1} 
kilos. of solid chromium amalgam in a very short time. 

The following table gives the comparative hardness of 
electro-deposited chromium, as represented by the number of 
gumma weight on a diamond point, required to produce a 
scratch :— 


Hardness. 
Nickel electro- plate be se 100 
Sbeffleld plate .. 100 
Antimony electro- plate 55 ips .. 90 
Palladium (deposited bright) e „„ 90 
Chromium deposited on copper We xw. O 
Palladium electro-plate vi is .. 66 
Oadmium silver alloy, 5 Ag., 39  ... .. 60 
Cadmium deposit d bright... pus e 45 
Silver (burnished) ... "T Ee .. 40 


ELECTROSTATIC CAPACITY OF WIRES. 


By W. MOON. 


In electrostatic units the capacity of two coaxial cylinders is 
3 1 
2 log. = ( ) 
and the capacity between a wire and an infinite plane 
l 
4 p! (2) 
2 log. ES 


and that between two isolated wires is 


l 
: 4p' (3) 
2 log. NER 


If d, = dz, formula (3) becomes 


Zp? ` (4) 


where “d” is the diameter of the wires and “p” their dis- 
tance apart. ; 

. Formula (1) can be written 
5 25 (5) 
2 log. Da 


where “p” is the radius of the outside cylinder and “d” 

the diameter of the inside cylinder, that is of a wire. 
If * v," the ratio of the electrostatic to the electro-magnetic 

units, is taken as 3 x 101, then the preceding formule are 


reduced to electro-magnetic C. G. S. units by dividing by 


/ 
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v? = 9 x 10%. And since there are 1015 O. G. S. units in a 
microfarad, these formula are reduced to microfarads by 
multiplying them by 
105 1 
9x19 9 x Iv? 
And, further, if J is taken in miles = 160,931 centimetres, 
and common logs. are used, formule (2), (4) and (5) 
become 
1.03888 
4p’ 


— — 


d 


1.03883 


2 5b 
log. 
2 og. d 


(6) 


log. 


(7) 


I. 03883 
2D' 
log. " 


where formula (6) gives the capacity in wicrocarads of a 
mile of wire of diameter “d” suspended at a distance, D, 
from the earth. 

Formula (7) gives the capacity between two wires of the 
same diameter entirely isolated from and other wires or the 
earth. It is important to bear in mind that this formula no 
longer applies when the two wires are in the presence of any 
other conductors, unless their distance apart is exceedingly 
"mall as compared with their distance from the other con- 
ductors. Formula (7) is not of itself, therefore, generally 
of use. 

Formula (8) gives the capacity of a cable if, of course, it 
is multiplied by the specific inductive capacity of the 

dielectric. 

From formula (7) and (8) it will be seen that the capacity 
of two isolated wires of diameter d and distance apari 
* p," is but half that of one wire entirely surrounded by a 
cglinder of radius “ D.“ And it therefore follows that the 
capacity “Kaa” between a wire, a, and a number of 
other wires and the earth, cannot be as great as twice the 
capacity, Klas, between “a” and the nearest wire b," if the 
two wires are of the same diameter, d," and are entirely 
isolated. 

In the case of a number of aerial wires on poles, pro- 
bably the capacity, Kea, between “a” and the remaining 
wires and earth is not as great as that between “a” and an 
infinite plane at the distance of the nearest wire. 

It is furthermore evident from formule (6) and (7) that 
two wires would have to be nearly in contact before their 
capacity as isolated wires was equal to that between either 
wire and the earth. And, therefore, the capacity between 
one wire and any system of wires and the earth, could in no 
be as great as twice the capacity between one wire and 


(8) 


Althongh it would be difficult to calculate the capacity 
between one wire and a number of other wires and the earth, 
t it is evident that there are certain well defined limits 
ween which this capacity must lie, and it is not difficult 
lrg probable average values to the capacities of any 
wires, 


In the case of a number of wires on poles, the capacity, Kaa, 
d any one of them with the remaining wires and the earth 


respect to the other wires. When the value, Kaa, is known, 
it is not difficult to calculate the probable value of Ka» in 
any particular case. | 

Since the capacity of one wire of diameter, *d," sur- 
rounded by a cylinder of radius, D,” is but twice that of 
two isolated wires of diameter, d,“ at a distance “D” apart, 
it follows that the capacity, Kaa, of a wire, “a,” entirely 
surrounded by wires at a distance, p,“ is less than twice 
the capacity of two isolated wires at the same distance. But 


since the charge on 4 is divided between a number of 


wires, the charge that each will take will be small, and there- 


fore the capacity between “a” and b" will be 


Kab = 


This is the minimum capacity between the two nearest 
wires on the poles. 


When the other wires do not entirely surround * a," each 
will take a charge proportional to the square of its distance, 
and the whole charge given to the earth would be propor- 


tional to " , 8o that the capacity between “a” and “b” 
D 
would be | 


n p? 


Applying the last formula to telephone circuits rotating in 
foct squares 
d 
ZER 


1 1 
2e iu» — 
226 J p? 


Kaa 
Kab = 


—_ Koad — 
47 242 17 
1 
if p“ is taken in feet. 
: . 1 
On poles with 28 wires 2 5 would vary between $:8 and 


7'2; taking an average value of, gay, 5. 


; K , Kaa 
Kab 4 ＋ 0 d 4 
ur 
with only two wires on the poles. 
Kay = . 
L4 


This is the maximum value of Ku. 

It will be seen that this capacity between two wires is 
small, lying, in fact, in practice, between goth and goth of 
the capacity of one wire with the remainder and the earth. 

The charge that any wire “a” takes is 

Qa = Va Kaa + Vo Kab + Ve Kac T.. . . &C., 
where v, is the potential at “a,” and Kaa the capacity between 
* a ” and the remaining wires, and earth = v; is the potential 


is not much affected by the position the wire occupies on the of “ b,” and Kas the capacity between “a” and 5, v, is 
ples. But the capacity, kab, between any two wires is both the potential of “c,” and Kac the capacity between “a” 
ected by their ce apart and by their position with and * c." 
| Kia Kal K eff. 
Weight of | Two isolated wires. One wire and carth. Avernge hi 8 average average 
wire capacity of pria capacity capacity of 
ler Mile | of one wire and the between two one wire of 
| | air P cr ae —--  -7| and earth. remainder wires of & a looped 
TENN | d D » 12. Dual. | p= 60. p=12. | D 17. p=60. | p= 20. plus earth. loo peus. 
R — pe a » 
lba | 079 '0077 0074 0061 014 0133 0112 0127 
10% | 
. 112 00835 0078 0064 0147 | 014 0117 ‘0195 
uL EET: | ! 
| 8 C089 00835 00675 0157 0147 0122 0145 
00 Ie, 224 t | 
| 00955 | :0089 0071 0167 | ‘0157 0128 


| 


0155 


| 
| 
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Considering only the two wires of a looped circuit 


Qa = Va Kaa T V/ Kab 
Qo = Vo Kop + Va Kbas 


But Kaa = K and Ka, = Ka, 80 that the charges on each 
wire would be equal if v, = vi. But in a perfect looped 
circuit the potential will be zero at the distant end, and also in 
the middle of the source of the E.M.F., go that the loop may 
be regarded as two separate wires, each actuated by half the 
E. M. F. of the circuit, and therefore, v, = V», and | 

Qa = Va (Kaa + Kab) 
ta. = Kaa + Ka = K ef. 

That is the effective capacity of one wire of a perfect 
looped circuit may be taken as the sum of the capacity of 
either wire with the remainder and eartb, and the capacity 
between the two wires of the loop. 

In any calculations relating to perfect telephone loope 

circuits one wire only of the loop should be taken, and it 
should be assumed that this wire is actuated by half the 
E.M.F. of the circuit. And the “effective capacity " given 
in the last formula should be taken as the capacity of the 
wire. 

The tab'e on p. 479 giving the capacity in microfarads of 
a mile of wire will serve to illustrate this paper; “d” and 
* p are in inches, and the four copper wires are of gauges 
giving 100, 200, 400, and 800 lbs. weight of wire per mile. 


SIDE LIGHTS ON CABLE ROUTES. 


II. 


WE tave laid before our readers as concisely as may be, the 
story of the futile attempts made by the allied rd se 
(the Eastern, Eastern Extension, and Eastern and South 
African Telegraph Companies) to confirm their monopolies, 
and to relieve themselvepfrom the pene ee Bano. of com- 
petition—at the expense of the nation; we have shown how 
this very prosperous clique has failed in this endeavour, in 
spite of the sympathetio interests which they have generay 
managed to inspire amongst a certain class of officials. We 
omitted, however, to sufficiently empbasise the fact that in 
the letter to the Chancellor of the Exchequer, dated Novem- 
ber 12tb, 1897, ard in which the Marquis of Tweeddale 
leaves in abeyance the prolongation of the cable beyond the 
ag to Australia, the clause intended to quash competition 
is left unchanged. If this clause had been acceded to, it 
would have prevented the Government from assisting by 
subsidy anyone who might desire to compte, on equal 
terms, with these already snbeidised companies in either 
Africa, India, Chins, or Australasia. This absurd request 
was summarily dismissed in the draft instructions to the 
Departmental Committee. 

Perhaps that portion of the scheme on which we are 
trying to throw light, which relates particularly to the 
Eastern Extension Company, is the most interesting. We 
refer to the suggested prolongation of this cable from the 
Cape to Australia, which is now for convenience put into the 
background. We have frequently drawn attention to the delays 
and interruptions which occur on the Australian landlines, 
and find support for the views we have so often expressed, in 
a letter, dated February 25th last, addressed to the Chancellor 
of the Exchequer by Mr. J. Denison Pender, who, as a 
director of the Eastern Extension Company, writes with full 
knowledge of the subject. Mr. Pender, in the course of his 
letter, writes: *I baye tbe honour to inform you that in 
consequenoe of the recent unsatisfactory working of the 
Australian Government landlines (over which the compeny 
have no control) serious complaints have arisen both on this 
side and in the colonies, and deputations from chambers of 
commerce and other public bodies have waited on the 
Postmasters-General of New South Wales and Victoria with a 
view to ventilating the question and endeavouring to find an 
effectual remedy. 

„The Eastern Extension Company's cables to Australia 
are landed at Port Darwin in the northern territory of South 
Australia and Roebuck Bay on the north coast of Western 


no one but an interested colonial Postmaster-general 


Australia, whence landlines belonging to and worked by the 
Governments of South and Western Auttralia carry the tele- 
grams to Adelaide. The bulk of the traffic is transmitted by 
the Port Darwin-Adelaide landline, the long coast line from 
Roebuck Bay to Adelaide being more or lees unreliable, The 
proposed Cape-Australian cable, by landing at Perth, would 
cut out the most defective portion of this line, and copse- 
quently much shorten and improve the communication, It 
is, however, contended that the line between Perth and 
Adelaide, passing, as it does, through a sparsely 

count: y, would be liable to as much interruption as the Port 
Darwin-Adelaide line, and to meet this objection the Eastern 
Extension Company has intimated to the colonies its readi- 
ness to extend the proposed cable from Keeling or Perth to 
Albany, and thence lay a separate cable to Adelaide, thus 
making the new connection altogether independent of the 
long landlines complained of.” In return for this extension, 
which will have the effect of seriously decreasing the revenue 
of the landlines of Soath and Western Australis, “the 
company would require the Australasian colonies to continue 
the existing subsidy of £32,400 per annum for another 20 
years, or 10 years longer than the period named in the original 
proposal.” That these landlines are very long, and ity 
venture to deny. We have on & previous occasion pointed 
out that a telegram sent over the landline from Roebuck Bay 
to Burketown, in Queensland, would (assuming that it ever 
reached its destination) have to travel over a length of land- 
line greater than the distance between London and Calcatta, 
or several hundreds of miles more than the distance inter- 
vening between London and Vancouver. The admission 
made by Mr. Pender as to the landline from Roebuck Ba 
being more or less unreliable,” is only in &ocordance wi 
the statement made by Mr. Playford, the Agent-General of 
South Australia, at the Conference held in Ottawa. This 
unsatisfactory condition of affairs proves that the cable which 
was laid from Java to Roebuck Bay in 1889 cannot be looked 
upon as an alternative to the two cables which run from the 
same point in Java, to Port Darwin, although it was laid 
with the intention of assuring communication with Austra- 
lasia when the Port Darwin cables were broken down. 

The Australian colonies, however, do not see the position 
in the same light as the associated compani at the 
Postal and Telegrapbic Conference held in Tasmania in March- 
April last, at which all the colonies were represented, when 
the original scheme of the allied companies was discussed 
the That, in the 5 were — — 

di in the absence of any satisfactory rom 
the Eastern Extension Telegraph Company, Ay of any pro- 

at all except on the basis of an alternative cable via 
Africa, this Conference is unable to make any fresh arrange- 
ments with that company.” Also, “That this Conference 
re-affirms the opinion that in the interests of Australasia the 
Pacific cable project should be consummated as — as 
practicable, and that the Governments of the various Aus- 
tralasian colonies be requested to represent to the Imperial 
and Dominion Governments the foregoing opinion, together 
with the proposal of the premiers, as agreed to at their 
recent Conference held in Melbourne, viz., That if Great 
Britain and Canada would each contribute one-third of the 
cost, the colonies would be prepared to contribute the 
remaining one-third.’ " 

In the course of this discussion much dissatisfaction 
was expressed at the unwillingness of the above-mentioned 
company to meet the colonies, even to the extent of 
replying to the plain questions put to them as to 


arrangementa consequent on the approaching expiry of 
the annual subsidy of £32,400 at present paa to the 
In the course of his remarks 


company . the co’onies. 
the Hon. Mr. J. Gavan Duffy said that They had spoon- 
fed the company, and the more they fed it the more 
spoon-fed it wanted to be.“ A strong feeling in favour of 
an alternative cable vic the Pacific to Canada was also 
shown, and in reference to this Mr. Gavan Duffy said: That 
project was entertained very fairly, and at one time it seemed 
as though the line would be immediately constructed. But 
for some reason or other a blight bad come over it, and they 
did not now hear of it." The cause of this “blight” will 
bear some examination. 

In the firet pre itis only right to give the allied com 
panies credit for the manner in which they have so long, 


Led 
ie 
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and heretofore Bo successfully, managed to delay the estab- 
lishment of a competing cable across the Pacific. It is no 
more than natural that the Eastern. Extension Company 
should strongly object to the lapeing of subeidies, and to 
the los of about 50 per oent. o 
now derive from Australasian traffic, which in 1897 
amounted to a total of some £530,000. With this position 
in view, it is easy to understand the opinion expressed by Sir 
Sandford Fleming, who, in his very temperate report to 
the Canadian Government on the evidence given in the 
Colonial Office before the Pacific Cable Commission at the 
end of 1896,“ expresses himself as follows in reference to 


this company :— 

“It may indeed be held that the company has always 
assumed an attitude of hostility to the aspirations of Canada 
in respect to the proposed cable, and have for years strenu- 

all efforts to advanoe her own and Imperial 
interests on the Pacific in connection with the anion of 
Australasia and British North America telegraphically. Be 
that as it may, I can only repeat the view I have often ex- 
i that if the exigencies of the Empire, as a whole, 
the establishment of a national work which will 
interfere with the operations of this private company, every 
reasonable consideration should be extended to that company 
by those upon whom it has just claims. But it cannot be 
supposed that the public interests must be entirely set aside 
in order that the company may for ever continue to receive 
large dividends. I will again refer to the position of the 
Eastern Extension Company, and suggest a means by which, 
as it appears to me, the matter can be adjusted in the spirit 
of justice and fairness." 

Sir Sandford Fleming also points out that All doub's as 
to the practicability of laying an electric cable from the western 
coast of Canada to the Australasian colonies, touching only 
on islands in the possession of Great Britain, is now entirely 
seb at rest. The best authorities known were examined, 
and nob one of them expressed the least misgiving on this 


In this report reference is also made to what has been one 

of the most serious causes of obstruction in the progress of 
the Pacific cable project. Sir Sandford Fleming writes: I 
have pointed out in what respect there is a general agree- 
ment in the views expressed by the several gentlemen 
examined by the Committee. I shall now refer to an extra- 
ordinary diversity of opinion. In this diversity I find 
ranged on one side the agents the Eastern Extension Telegraph 
Company and two officers of the Post Office Department. On 
the other side, all the highest authorities on electrical science, 
together with the managers of two important ocean cables, 
whose evidence was submitted to the Committee. 

“The two officers were Mr. J. O. Lamb, secretary, and 
Mr. W. H. Preece, engineer-in-chief and electrician to the 
General Post Office, London. Their evidence in the main 
"des with that of the gentlemen who appeared on behalf of 

Eastern Extension Telegraph Company, whose views are 
adverse to the establishment of the proposed Pacific cable. 

_ “The antagonistic evidence is voluminous. If examined, 

t will be seen that the gentlemen who submitted it are sub- 

ttantially of one mind on many subjects. The tone and 

wabatance of their observations leaves the impression that 
they do not look upon the Pacific cable as a necessary or 
desirable undertaking, and that if established as designed, it 
would be inadequate in capacity and a heavy burden on the 
obe exchequer. I could not venture (here) to take up the 
time necessary to refute the whole evidence.“ 
ure these remarks are principally intended to apply 
\o the preposterous estimate which is contained in a report 
dated July 5th, 1893, published in the Proceedings of the 
Ottawa Conference. Concerning this estimate, Sir Sandford 
eming writes: * We have thus presented to us the 

“timate of the officers of the Post Office Department, 

ing in all to 43,264, 000. The Canadian Govern- 

Pd hass bond fide tender to out in a complete and 

acta manner precisely the same work for £1,517,000. 


e 
Api] in to en address of the House of Commons (Canada), dated 
à; 893, for a copy of the Report of the Committee ap- 
at Ir Im perial Government in 1896 to consider the question 
man Or n Ale between Canada and Australasia; also of any 
dence to the Canadian Government from the 
an de che a tatiyes on said Committee, or Sir Sandford Fleming 

aame subject. 


the revenue which they 


" * What can be said of such a discrepancy as this? I 
entertain no doubt as to the great ability, the varied in- 
formation, and the valne of the services of these gentlemen. 
I can only regret that, in my extremely limited knowledge 
of them, I should be so unfortunate as to be driven to the 
conclusion that, however important the offices they fill, their 
importance does not make the occupants of the office infal- 
lible. In short, I am constrained to form the opinion that 
they have made a grave mistake, and that to this mistake, 
and to the unfortunate letter of. Mr. Lamb in which it is 
contained, may be traced the se»sming antagonism to a 
Pacific cable, which will be found in the evidence recently 
submitted.” | 

That the adjective which we have used to describe this 
estimate is quite warranted, will b» at once admitted by 
anyone with technical knowledge who reads the report in 
question. The mere suggestion that the core of the cable 
mentioned should have equal weights of copper and gutta- 
percha (940 lbs. of each) is quite enough, without going 
further into the matter, to show that the report is utterly 
valueless. It is obvious that such a report as that above 
referred to being officially circulated, must have had a most 
prejudicial effect as far as the Pacific cable p:oject is con- 
cerned. We also find that, as far back as September, 1888, 
in a minute on a letter from the then Secretary of State for 
the Colonies (Lord Knutsford) the following occurs, above 
the signature of Sir Charles Todd, who was then, and still 
continues to be, Postmaster-General of South Australia :— 
* [n face of the known difficulties arising from coral reefs, 
and the enormous depth of the Pacific along the ronte prc- 
posed, estimated at 12,000 fathoms in some places," &c., &c. 
After this display of ignorance of a subject, on which his 
opinion is conveniently accepted by the Government of 
South Australia, it is not surprising to find in the same 
minute the following assertion advanced by Sir Charles 
Todd :—'* As the Government are aware, I have given this 
subject very great and careful consideration, more so, per- 
haps, than anyone else.” In all probability the reference 
made by this Postmaster to the “ enormous depths of the 
Pacific " can be traced to a blunder in the evidence given 
by another Post Office official before the Co!onial Conference 
of 1887. We cannot but attribute a handsome share of the 
misunderstandings and false reports, to the delay in the 
survey of the Pacific cable route, which was unanimously 
recommended by the delegates to the Colonial Confer- 
ence held in London in 1887, and which is not yet com- 
pleted. The Hydrographer (Admiral Sir W. J. L. Whar- 
ton) has in his report dated February 28:h, 1887, 10 
years azo! (figures corrected to 1892) expressed him- 
self as follows:— My general conclusion is that if the 
Government is to aid in a substantial manner any scheme 
for multiplying the lines of communication to Australia, it 
should be in the direction of triplicating, by means of sea 
cables, those portions of the existing route which are now 
duplicated by foreign landlines.” 
| În view of such an opinion it is not surprising to find 
that the survey recommended by the Colonial Conference is 
of slow accomplishment. We may say here that when the 
Hydrographical Department of the United States undertook 
the survey for the American cable, soon to be laid from San 
Francisco to Honolula, the work (about a third of that 
required for the Pacific cable scheme) was very fally carried 
out ia three months. | 

Besides these serious stumbling blocks in the way of the 
Pacific cable, we must remember that in some of the Con- 
ferences held, some of the 5 had no special or 
technical knowledge of the subject; thus we find that in the 
Colonial Conference in Ottawa in 1894, the Hon. Thomas 
Playford, representing South Australia, emphatically asserts 
(and this after having been corrected) that no soundings 
from San Francisco to Honolulu had been taken since 1887, 
which proved that he was quite uninformed of the very 
complete series of soundings taken by the United States 
Government in 1892-93 for the San Francisco-Hawaii cable, 
a matter vitally affecting the subject on which he was sup- 
posed to speak with intelligence. 

Added to such misconceptions, arising from insufficient or 
incorrect information, we should not omit to say that the 
Australian colonies have from time to time been quite 
satisfied with the reductions of rates which they have received, 
by using the leverage of proposing to support the Pacific 
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cable, but that after each reduction they have ceased to 
interest themselves in the project. That the reductions were 
quite justifiable is proved by the eteady increase of the 
revenue of the company concerned. For information regard- 
ing the financial position, revenue, &., of the Eastern 
Extension Company, we refer our readers to an analysis 
made by Sir Sandford Fleming, which we published last 
week, In conclusion, we would express a hope that the 
allied companies will nct be permitted in any way to c'cse 
the doors on the progress of telegraph enterprise. Besides 
the large revenues derived from traffic, these companies, 
together with others in which they are interested, have 
already received in subsidies, guarantees, &c., a sum in excess 
of £3,000,000, and it would be extremely unwise to still 
further strenethen against competition the position of these 
* gpoon-fed " monopolists. 


THERMAL EFFICIENCY OF STEAM 
ENGINES. 


(Continued from page 416) 


II. 


THE first, or preliminary, report of the committee was very brief) 
and consisted of three statements :— 

1. That the statement of engine performance in water consump- 
tion per I.H.P.-hour is undesirable. 

2. That the statement should be in terms of thermal units per 
I.H.P., and, if possible, per B.H.P. also. 

3. That the thermal units for & perfect engine under the same con- 
ditions should be stated, so as to give a gauge of the imperfections 
of the actual engine. 

In their final report the committee at once give the thermal effi- 
ciency a3 the quotient of the heat utilised, divided by the heat sup- 
plied to the engine. The heat utilised is ascertained by simply 
converting the work shown by the diagram or brake strap into its 
heat equivalent. 

The heat supplied is that necessary to produce steam at constant 
pressure from water supplied at the temperature of the engine 
exhaust, the rule beit g applicable to both eaturated and superheated 
steam, and to condensing and non-condensing engines. 

They consider undesirable the term thermal efficiency, and prefer 
to say efficiency ratio in comparing an actual with the ideal or per- 
fect engine for the same conditions. The committee had some diffi- 
culty in settling on the lower limit of temperature, but finally 
decided it as being that of the steam in the exhaust pipe close to the 
engine but outsice it, e., away from the cylinder. This recom- 
mendation is seen to cover engines working against large back pres- 
sures or at high altitudes in a low pressure atmosphere. The thermal 
(fficiency of the Rankine cycle is thus formulated :— 


x J^) 5 5, byp. log. 
(Ta — Te) (1 * 1. T, by p. log „ 


C) 


La + Ta — Te 


where T, ia the absolute tı mperatare cf saturated steam at the stop 
valve, and T, that at the exbauet flange, and La is the latent heat of 
steam at temperature Ta. Calling this thermal efficiency x, the B. T. U. 
per minute per H.P. for the standard engine of comparison is 
424+ E. 

For the efficiency, E,, of superheated steam the formula (1) is 
altered in the numerator by the addition of the quantity 048 
(Ta, — Ta) after the second bracket, and by the addition after the final 
quantity of the expression 


- (r. X 048 hy p. leg. m, 
e 


the denominator being extended by the addition of 048 (Ta, — Ta) 
where T,, is the absolute temperature of the steam at the stop valve. 
Similarly the B.T.U. for superheated steam is 42:4 + E, where n, is 
the thermal «ffi ien cy as per formula. Curves have been prepared to 
thow the BT. U. per minute for varicus conditions. The specific 
heat of steam is taken as 048, but doubts are thrown on its 
corr .ctness for superheated steam. 

The cfliciency ratio of an engine is the ratio of the B. T. U. actually 
corseumed by the engine to the B. T. U. required (by the formule fore- 
going) Ly the standard engine. 

Finally, it is recommended that the authors cf all papers 
presented to the Institution bearing on steam engine economy con- 
form to the recommendations «f the ccmmittee. Appendices are 
given dciailing seme of the experiments in the determiration of 
temperatures, and a table of 14 exsmples of engines under varying 
conditions reduced to the basis of the report for actual comparison. 
The celebrated Milwaukee pump which is well known as having 
given a good record, shows a rendering of only 79 per cent. of its 
possibilities; this is about the best for saturated steam yet obtained. 


GAS PRODUCERS. 


A cUBIOUS misapprehension occurs in an article on m producers by 
Mr. A. Bement in Modern Machinery. Mr. Bement describes various 
gas producers, and refers to the use of producer gas for power purposes 
as outside serious consideration for internal combustion engines. He 
then states that where producer gas is made as a bye-product, as in 
the blast furnace, it may be available for use in gas engines, but, and 
here comes the meat extraordinary statement, '' i£ must go direct to the 
gas engine at a high temperature and without much effort at purification 
as this would result in such reduction of temperature as to prevent com. 
bustion.” Now, what nonsense have we bere. The gases from a 
blast furnace escape at about 500° to €00° F. and occupy therefore 
about double normal volume. 

If used hot a less volume could be admitted to the cylinder and 
the power of the engine would be reduced. The whole statement is 
absolutely fallacious, for not only can the gas be purified, and it is 
also desirable to do so, but it can and should be cooled for use in the 
O:to cycle engine. 

Mr. Bement, however, sees no virtue save in water gas, of which he 
gives the analysis: — 


Hvdrogen 51 89 
CO. 5s "e 40 03 
CO, slaw ee qus 4*0 
Ch, — E T T me 010 
N tee m vee eee ees 313 
1000 


No doubt the above isa sufficiently satisfactory gas for metal. 
lurgical purposes requiring a high temperature which cannot be got 
from poor or producer gas. But to produce this gas steam must be 
blown through brightly incancescent carbon. In a few minutes the 
carbon is cooled down below the temperature of water dissociation, 
and the operation must be stopped and air blown in to get 
up the heat again during which time producer gas is made and blown 
usually to waste. To make 1,000 cubic feet of water gas about 60 lbs. 
of carbon are required, of which about 15 lbs. appears in the gas, 
and the remaining 45 lbs. goes to waste in the air blow period. In 
Dillwik's system of water gas production described, the amount of 
gas per ton of fuel is fully doubled. This appears to be due simply 
to increaced intensity and shorter duration of the air blast period 
producing a high degree of incandescence, and the following analyses 
are given of the water gas preduced : — 


H v T 52:43 50-09 
CO T i 33 30 39 95 
CO,  ... ed 4 73 5:33 
O 5 ea O74 1 22 
N ss rt 3't0 3 86 

100 00 1CO 00 


The air blast period gives a very poor gas, of which two analyses 
show:— 


CO, - 17 90 18 80 
CO S ios 180 1'0 
N — sea 78 60 79 50 
O "T ves 170 0 70 

100 00 100 00 


Buch a strong gas as water gas is not required for power purposes 
though, as stated above, it is necessary for high temperatures. 
Certainly, as yet, a high temperature is not wanted in the water 
cooled cylinder of a gas engine and it is better for power gas to keep 
up one uniform and steady production, utilising, it may be, as 
much moieture as the circumstances will admit of being split up in 
the producer, and thus using some heat otherwise wasted, but not 
going to the extent of cooling the fuel bed below a point of good 
efficiency which might endanger tbe perfect cperation. Where Mr. 
Bement has obtained hie ideas of the uselesaness of producer and of 
blast furnace gas in face of their now large use in England, France, 
Belgium and Germany it is diffizult to guess. Only a few days ago 
we were shown in London two gas engines of 50 H P. rating working 
with producer gas of the ordinary “ poor” description. The waste 
in water gas production is not the only drawback to ite use. There 
must be a steam boiler to produce the blowing steam, and at once the 
old boiler is re-introduced, which it is the mission of gas power to 
abolish, and we have observed that the boilers of gas-producing 
plants are rarely presentable. 


THE BRADFORD TRAMWAY ACCIDENT. 


Tue Board of Trade inquiry into the cause of the electric tramway 
accident in Bradford on Monday 19th inst. was opened yesterday week 
by Major Cardew, R. E., in the Bradford Town Hall. Mr. F. Stevens, the 
deputy town clerk, appeared for the Corporation; Mr. H. Wadding- 
ton, Mr. J. Elliott, and Mr. Tetley represented several of the injared 
passengers; Mr. T. L Atkinson appeared for the relatives of the man 
Drake, who was killed in the accident; Mr. J. A. Bucknill for the 
Westinghouse Company, which supplied the electrical equipment of 
the line. 
The first witness called was Epwin Epwasps, head inspector of 

the Great Horton line of electric tramways, who produced ' 
his daily report, which contained his remarks on the accident 
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In it he ssid that after the accident he examined "the car and found 
that the wheels were badly flatted, as though they had been skidding 
some distance. The band brake was in good working order, also the 
sand-valve gearing. The tand box was emvty, but this had evidently 
been caused by the car going over, as there wss a large quantity of 
mnd about the inside of the car. There were also two bags of sand, 
which bad been kept in reserve, under the car seat. He also ex- 
smined the rails which the car went over, and found them in places 
completely fllled up with sand." Another statement on the tame 
report was as follows:—" Driver Clarkson reports his car running 
over the «nd of the line at Morley S-reet terminus at 2.16 p.m., bis 
explanation being that a street watering cart had made the rails 
greasy, causing the car wheels to skid. He was delayed about 10 
minufes. Driver Pickles (No 8 car) met with an accident owing to 
tLe trolley coming off the wire near the Crown Inn, and getting bent, 
dad to be taken to the dey it.” 

In answer to qnestions, WrrTNESS said there was a heavy traffic that 
moming, and he put on two extra cars, and No. 16, the car which was 
orerturned, was one of them. He denied that he had had any com- 
paints as to the running cf tbe cars, save on the first day, when the 
wrem was opened to the public. On that day the drivers com- 
zhined of the brskes. After the fist day they were tatisfied, bat he 
cieved a stiffer brake would be safer, sud personally, did not con- 
rider the electrical brake sufficient on a greasy rail. 

Juks Sperr, fitter at the Horton Bank Top Depó*, said that 
when the cars left tbe depót that morning they were in good working 
order, there was plenty of sand in the boxes, and there were no flats 
en the wheels. He admitted on that morning havir g received a note 
from the manager, saying, Look well after the cars at the Horton 
end, and pay special attention to brakes and sand." 

C. J. SPENCER, general manager of the electric trams, stated 
tht he instructed the star'ing out of extra cars. No. 16 was 
dne ok them. There was no driver available, and he sent messeng=rs 
for obe. He ran the car out of the shed himself, and on the way to 
Bradford met Mongovin, one of the company's drivers. Wit ness said 
tast on the way down to town he " instructed” the driver as to the 
ww of the brakes, but afterwards he modified the expression, and said 
what he meant to say was, that he cautioned Mongovin to be careful, 
asthe rails were greasy. He denied having previously received any 
definite complaints as to the working of the Great Horton line, but 

' sided that he was not satisfied with the brake power on the cars 
^ when the rails were greasy. He had recommended to the Tramways 
Committee the necessity for slipper brakes, and they were about to 
de fixed. He saw danger unless they were attached, and the com- 
mittee decided on having them a fortnight ago. He had had nine 
years’ experience on electrical tramways, but had not been manager 
tefore. He denied that any training was necessary for a conductor, 
dat they always trained their drivers. Mongovin had been a con- 
d:ctor, and bad been instructed in driving for a week during his 
sare time. He was of opinion that the electrical brake should be 
applied for the purpose of checking speed throughout the whole of a 
j.uney from Horton Bank Top, and he would have no fear in 
driving tbe care under present conditions. He admitted that the 
- drivers had no proper meal hours. Asked why the running of the 
cant was continued after the accident, in face of the greasy rails, he 
nid they soon dried, and after consultation with the chairman, they 
agreed there was no danger. 

Mr. James PAREZEB, of Pickles Lane, Great Horton, volunteered to 
Are evidence. He said he was formerly a member of the Bradford 
\_orporation, and had taken a deep interest in the making of the tram- 
way to that district. He had not desired to give evidence, but bad 
lt that be should, in the public interest, tell what he had observed. 
He related how that on the 14th inst., he got on to a car at Pickles 
Ee Bottom, and he bad not been in long before the driver set off 
1 fall speed. 

| Toe Derory Town CLERK: What do you call full speed? 

a Wrrszss: Well, I mean it was running away. It was liks a run- 

2 Pv horee. Proceeding, witness said the tram stopped at Smith 

5 Lane, and on resuming his journey the driver adopted the same 

a speed—like a runaway horse. 

„ — TheImsPzCrOR: Well, that would be about 15 miles an hour ? 

S Kal una: Yes, it would be that. When he got to Cross Lane 

55 some ladies signalled the conductor, but the driver was quite 

a Mare stop the car. With the remark, “The driver has lost con- 

. O Witness jumped cff the car as it was going at full speed. Before 

8L Tumying off, witness said to the guard: “This man has had no 

p»* Wwmenceindriviog." He replied: No; he isa guard up Bolton 

"T if -— He has had no experience in driving." 

pit m t. WADDINGTON : Ie it your opinion that, as a general rule, from 

dif 2 derm ions since this line was opened, that the cars have been 
‘wen at agreater speed than was conducive to public safety? 

ië trseas: That is it. They have driven over some of the points 

— a ed that it is a wonder more accidents baye not 


ef op ds yo mentioned it to the conductors ?— Yes, to the respective 

W om Jo compare the driviug on the two routes, he should 
Ff ber totravel on the Bolton Road route. 

ler. 1, than B Ton Are tbe Horton Road trams driven more reck- 


s — a Buton Road ? 
“i . a and there ought to be the quest ion raised why it 


— tid on ss complained of certain of the curves on the line, 
nm p he] Jast he saw a driver jamp off his car, look round 
pod MER Inserenpp ck Again, without ever stopping the car. 
f v Img. Yæ, I Te you prepared to swear that? 

Aud be kur f. am ; and I remarked what a calamity there would 
fra fey ^! Yn jam Slip back with no one in charge. 
t age IW 1 Off at full speed the other day? With what 
y - k ariy chucked my neck out. 


Could call witnesses to prove his assertion. 


He was of opinion that the Corporation could not secure qualifled 
men to act as drivers at 53 per hour. ' 

There was a discussion at this point as to who should call eye- 
witnesses of the accident. Mr. Stevens said he had no such wit- 
nesses, avd Mr. ArRNSONM said he could not advise a client of his to 
give evidence, as claims for compensation might follow. He 
regarded it as the duty of the Corporation to provide further 
evidence. 

The Mayor said the Corporation desired the fullest investiga- 
tion, and it was arranged to endeavour to get other witnesses after 
luncheon. | 

Mr. J. H. Cox, the city surveyor, was called to clear up & point 
raised as to some work being performed to the permarent way on the 
Sunday after the accident. He said the work was simply the unecrew- 
ing of some tie bars on the up line. The work had nothing to do with 
the line on which the accident happened. 

The IxsPECTOR: Is the down line all right in your opinion? 

Mr. Cox: Qaite right, sir. Previous to the accident no car bas 
run off the line at the curves. 

Have you any trouble at all with the curvea?— None whatever. 
He noticed on examining the car after the accident that there was a 
flat on each wheel extending about 24 inches. That indicated that 
the wheels had skidded for a considerable distance. He aleo stated 
that there was no opposition on the part of the public toany portion 
of the route, which was the best they could take. 

An adjournment was made for luncheon at this point, and on 
resuming the Inspector stated that be had visited the scene of the 
accident, and whilst there had taken the opportunity of getting the 
evidenca3 of three bystanders. Dr. Sargent stated that the speed of 
the car down the road was about 12 miles an hour. Mrs. Hustler, of 
Great Horton Road, told him that she saw the accident. She aleo 
stated that this particular car always made a grating noise when 
running on the up line, and that on two previous cccasions it bad 
run off the metals at the corner of Grange Road. The evidence of a 
man named F. Greenwood, of 236, Horton Road, was to the effect 
that all the wheels were locked, and that tre car was goicg at a 
greater speed than six milesan hour. The speed, he said, was more 
like that of a railway train. 

Mr. W. BENNETT, of Mount Pleasant, Queensbury, was called, and 
stated he wan an outside passenger on the car when the accident 
happened. When they were nesr Canon Mill, some 300 or 400 yards 
before reaching the scene of the accident, they increased their speed 
considerably, and a woman called out to the conductor to put on the 
brake. He did so, using the hand brake, bu‘ they continued to gain 
speed until the car overturned. He did not see the c: nductor use 
the electrical brake, and did not notice whether there was sand on the 
back. There was, however, sand in his pocket after theaccident. He 
thought they travelled about as fest as an ordinary train. 

Alderman CowGILL, chairman of the Tramways Committee, in reply 
to Mr. Atkinson's question as to whether the Committee left tbe 
appointment of the drivers with the manager, said the Committee adver- 
tised for conductors and drivers, and they got 600 applications. Mr. 
Spencer was present at all the meetings of the Committee, and he 
thought the Committee and the manacer were capable of selecting 
the best men. The Committee spent five or six evenings in making 
the selections. Sinca then the manager had consulted with him as to 
the appointments. The appointments, howe ver, had usually been left 
with the manager. When he thought men were fit he put them on; 
if he did not think them fit they were not engaged. He admitted, 
however, that names bad been recommended to the manager, though 
he had not heard of one member of the Committee boasting that he 
had obtained appointments as drivers for eix men. He did not think 
the drivers could be better selected if they were left entirely to the 
manager. He asserted that an extra car was put on to allow the men 
to take their meals at Bank Top, but admitted that the maximum time 
allowed was a quarter of an hour. Personally, he expressed the opinion 
that the brake power on the cars was sufficient, and he spoke from 
experience, having driven them frequently. 

At first the Alderman declined to express an opinion as to the 
cause of the accident, but he was pressed by the Inspector, who 
asked: I want your opinion as to the efficiency of the brakes. I 
think you said you bave every confidence in the brake power that it 
is sufficient ? 

Alderman CowaiLL: I will undertake to drive one of the cars at 
any time. 

If that is so, dces it not follow that if the man had worked the 
electrical brake properly the accident would not have happened ?— 
That is the conclusion it comes to in my mind. 

Mr. RoBERT BLACKWELL, engineering contractor, gave evidence at 
the request of the Inspector, and stated that in Bristol, where the 
tramway system was one of the most successful in the conntry, there 
was a steeper gradient, narrower streets, and more traffic, and the 
speed was greater tban that rua in Bradfo The system was the 
eame at Bristol as at Bradford. He did not @bink it an advantage 
for a driver to have an electrical or mechanical knowledge. The less 
he had, the better for the line. What a man wanted was to know 
how to work the brake, and a thorough knowledge cf the route. 

The ImsPECTOR: What is your opinion as to the cause of the 
accident. ? 

Mr. BrACKWELL: Entirely the human element. My opinion is 
that the driver lost his head. I do not think he has done as a man 
should do, after that long experience which makes it impossible for 
a man to take a false action. l 

Do you think the driver should have been started after a week's 
experience ?— That must depend upon the man. The drivers were 
under the supervision of the representative of the Westinghouse 
Company. 

Is it possible to educate a driver in a week? Ves, to drive slow. 

The inquiry was then adjourned until such time as the conductor 
and the driver, both of whom were injured, are able to give evidence, 


~ 
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REVIEWS. 


Introduction to Algebra for the use of Secondary Schools and 
Technical Colleges. By G. Curysta., MA, LI. D. 
London : Adam and Charles Black. 


Notwithstanding its title this book seems to be rather an 
essay on teaching algebra, than an actual mannal, and to be 
addressed to teachers rather than to students. A large 
amount of space, for an elementary work, is occupied with 
discussions of the exact meanings of the terms and processes 
employed, and while the processes only extend to the solu- 
tion of quadratic equations, the book is prefaced by a list of 
the names of nearly 250 algebraical terms. Short essays 
on what are rather philosophical points than points of 
practice occur frequently, and replace the set theorems usual 
in books on algebra. The zuling idea of the book seems to 
be that the student should spend more time than has hitherto 
been usual on consideration of the conceptions and logical 
processes employed in algebra, and less in learning artifices 
for solving problems. The nature of functions is freely 
illustrated by geometrical applications, and a good deal of 
Bpace is occupied with analytical geometry. The examples 
are very numerous. 

Engineers who devote their time to practical applications 
of these things may well hesitate to express an opinion on 
the educational views of Prof. Chrystal, but the character of 
his method is so diametrically opposed to the conclusions of 
our smaller experience that with some diffidence we venture 
to criticise it. 

Comprehension of the nature of the symbols and opera- 
tions he has learnt to use comes with thought to a reflecting 
student, and others cannot acquire it; that this compre- 
hension should be acquired is the aim of the mathematical 
teacher. 

In most cases the result will, we think, be reached most 
quickly by pushing the student throngh the subject at a 
fair speed, but it will not be possible for him to take a clear 
view of his position till he has made some considerable 
advance. The details of the ascent are best viewed from 
the top of the hill. Knowledge must precede consideration 
of the nature of knowledge. | 

In algebra the theory of equations may well be left till the 
artifices for solving them have been mastered, and numerous 
examples solved, when the theory becomes easy and lucid. 
The theory of functions may be taken after the analytical 
geometry of conics, and the differential calculus. Quater- 
nions and the use of a potential function then throw a flood 
of light upon the whole of the earlier subject only com- 

ble to a revelation. This criticism applies, of course, 
more directly to the accepted mode of teaching geometry than 
to Prof. Chrystal’s work, The course of reasoning of Euclid's 
first book is only fully appreciable by a logician advanced 
enough to be dissatisfied with the definitions. Is this repulsive 
style of argument and definition necessary or desirable to 
teach a boy to draw a triangle with three given sides, or to 
prove the forty-seventh proposition? Is not tbe pons 
asinorum obviously true on statement? It seems clear that 
a student could learn iu a given course of study an immensely 
larger body of geometrical properties than is proved by 
Euclid, without undergoing what is to many the intolerable 
labour of learning bim. To many students Prof. Chrystal’s 
unfamiliar technical terms for simple properties of number 
will prove as repulsive as Euclid, and it appears to us that 
our own youthful progress inalgebra might have been greatly 
delayed had we been invited to refer continually to its 
fundamental laws. On the other hand we can remember 
being greatly encouraged by learning to employ an artifice 
which was only justified by a later stage of knowledge. 


An Introductory Course of Practical Magnetism and 
Electricity. By J. REGINALD AsuwonTH, B. So. (Vict.). 
London: Whittaker & Co. 


This little book describes a series of simple experiments on 
magnetism and electricity for students under the syllabus of 
the Ssience and Art Department. Its aims may best be 
described by an extract from the author's preface. He says: 
* [n arranging the experiments it has been my aim to use 
very simple and inexpensive apparatus, so that no school need 


be deterred on the ground of expense from adding practical 
to theoretical teaching; to vald unnecessarily introducing 
algebraic symbols and formulæ, so that students of slender 
mathematical knowledge will not find the work beyond their 
comprehension; and to make the exercises lead progressive 
from qualitative to quantitative results.” Great care ands 
considerable amount of thought and ingenuity have evidently 
been given to the work. We should think it is well adapted 
to its object. | 


CORRESPONDENCE. 


Boosters and Rectifiers. 


Will you kindly explain how a booster and a storage 
battery are usually connected together to give the required 
variation in pressure? For instance, in a recent issue, 

ge 353, first column, last paragraph but three; has the 
armature of the booster to carry the whole 1,200 H. P. 
which is the maximum capacity of the cells ? 


C. B. Nixon. 


P.S.—Will you also tell me where I can find the proper 

definitions both of a “rectifier” and a “ booster,” perhaps 
ou will kindly give them as they appear to be too modern 
or the text-books. 


[A “booster” is a slang American term for a motor- 
generator when applied to raise the pressure of an electric 
circnit. The motor is coupled across the mains as usual, 
while the generator armature is coupled in series as in figure 
herewith. N P are the mains of the circuit, B battery, x 
motor, ( generator, I. load. The booster does not carry all 
the horse-power. It carries all the current, adding a few 


Fig. 1. 


NN B 
Fra. 2. 


volts to make up for the drop due to fall in pressure in the 
battery; say it adds 5 volts with current of 1,000 amperes, 
then the motor would carry only a little over 6 H.P., which 
is a small fraction of, say, 100 kilowatts. | 
A “rectifier” is a commutator driven by a synchronous 
alternating motor for the p of converting an alternate 
ing current into unidirectional pulsating current. The lin 
(fig. 2), being neutral, alternating pulsates as much abo 
a balot zero, a unidirectional current pulsates all above z 
never reverses in sign. We don't know where any beti 
definitions than these are to be found.—Ens. Exec. REV. 


The Production and Applications of Ozone. 


M. Andreoli surpasses, even himself, in the number 
misstatements contained in his last letter :— 

(a) He states that I have never seen an ozoniser at w 
I have seen several. j 

(b) He states indirectly that I have no practical kn 
ledge of electrolysis. "This is absolutely untrue. 

(c) He states that I hate ozone and disbelieve in 
future. The first is absurd; the second 1s disproved by 
latter part of my article. 8 

May I point out to M. Andreoli that he is mistaken 
supposing that I am in any sense a competitor with him 
his particular sphere. Everyone appreciates that M. And 
knows all about ozone that is wort Moving ; and some, af 
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a perusal of all his writings, may be forgiven for believir g 
that he invented it. The mS fact that M. Andreoli is 
ucing a second book upon Ozone is sufficient to lift 

im into the position of an international authority—upon 

“The Andreoli Ozoniser.” As there are at the present time 

only two industrial applications of ozone operating upon a 
commercial basis known to me, 400 pages certainly seems 
rather a liberal allowance of space for treatment of the 
subject; and without wishing to appear boastful, I may 
state that I would undertake to compress all the matter of 

ical value into one-tenth of the space, with copies of 
Andreoli's patents thrown in, to preserve the necessary 
“local colour” of the publication. 

With regard to M. Andreoli’s denial of ever having 
ulempted to boom ozone, I am, of course, ready personally to 
zept it, if the word “boom” be interpreted according to 
M. Andreoli’s definition, and not according to my own, 
vhich is evidently slightly different. - 

With the whole of the correspondence before them, I am 
Amid, however, that your readers will find some d.fficulty in 
deciding—not whether a boom exists—bnt whether its real 
object be Ozone or “ Andreoli.” 


John B. C. Kershaw. 
London, September 28rd, 1898. 


* Some Motors and a Moral.“ 


In the discussion at the Mechanical Section of the British 
Amociation, I congratulated Mr. Gibbings upon the number 
of motors used on the circuits of the four cities, Manchester, 
Liverpool, Edinburgh, and Glasgow, which are supplied by 
dontinnous currents. I also pointed out that there was one 
ctyin which more motors (in total horse-power) were used 
than in Manchester, Li ol, Edinbur m. and Glasgow 
pat together; and that this station, of which he con- 
ſeniently omitted all mention, was supplying single-phase 
alternate currents. 

Why you should represent me as “ inveighing in un- 
messured terms against continuous current motore, and 
indulging in a piece of special pleading on behalf of the 
three-phase system," I do not know. My main endeavour 

n to point out some facts which Mr. Gibbings had sup- 
pemed ; and these facts happened to be chiefly not three- 
: Phase. In fact, I cited not one single three-phase case in 
reply to Mr. Gibbings. 
Silvanus P. Thompson. 


r S.—Mr. Siemens’s crane, which is not used inter- 
_ mnitlently, is a distinct novelty. A crane that never sto 
winding up its load would be a joy to contemplate.—S. P. T. 


(Prof. Thompson is singularly unfortunate in being 
ally misinterpreted. The foregoing letter, however, 

„ý Wakes his position quite clear.—Eps. ELEC. REv.] 
[ 


f! The Price of Alumioium. 


co in Mr. Zingler’s letter to you of the 9th inst. he said : “ As 
pei? eh, price, everyone knows the reason of the high price of 
nm 5 in England; but the Americans offer to deliver 
u ue at Liverpool for export at 29 cents per Ib.“ 
^ An this he is mistaken, am not aware of the reason, and 
pom feel much obliged by his telling us what, in his opinion, 
v cue. We heard such a fuss made about getting 
" e were for nothing at Foyers, that I am surprised to learn 
ces, ano even now compete with America. If it is in 
to lo allow of big dividends it does not seem good policy 
the Americans into these markets. 


A. L. Steavenson. 


7 
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f 1. Are to be under the control of the Town 
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Consulting engineer.—E»ps. ELEC. REV. | 


BUSINESS NOTICES, &c. 


Electrical Wares Exported. 


Week EnmDprNG Sept. 271, 1897. ! WEEK ENpING Bzrr. 27TH, 1898. 


St. Petersburg. Lu 69 


Santos. Teleg. mat. ... 18 
Shanghai ssi .. 199 
Singapore. Teleph. mat. 74 
Stockholm. Teleg. wire 158 
Trinidad... 25 


£ 2. E 46. 
Alexandria sas „ 70 O Adelaide iss .. 890 0 
Amsterdam .. 50 0| Amsterdam .. 222 0 
Antwerp. Elec. fuses 124 0 mbay ... wae . 50 0 
ee wh .. 628 O | Calcutta ys 4. 93 0 
„  Teleg. mat. ...1,060 0 Cape Town „ 138 0 
Bombay. 14 0 Colombo . 58 0 
Brussels. Teleg. mat... 27 © | Oopenhagen  ... . 57 0 
Buenos Ayres ... .. 202 0 Durban is . 412 0 
Calcutta ea 4. 475 0 Fremantle E .. 53 0 
Cape Town — .. 461 0 ! Hamburg iex .. 14 0 
Ohinde ... ii " 8 O Launceston  ... .. 13 0 
Christchurch ... e 9 0 Madras sat * 13 0 
Christiania 925 9 0 Malta ... ie .. 24 0 
Durban ... m .. 30 0 | Melbourne via .. 432 0 
East London — 49 0| Nagasaki 465 .. 188 0 
Fremantle ssi .. 458 0 Perth m * 906 0 
Gothenburg 1.334 0 | Port Elizabeth ... *. 44 0 
Hong Kong aN 0 ' Shanghai. Teleg. mat. 22 0 
Jamaica. ae .. 74 0 | Singapore. Teleph. mat. 108 0 
Lisbon ... ii .. 10 0 Stockholm, Teleg. wire 93 0 
Lyttleton ... . 25 0 Sydney. Teleg. cable 210 0 
enin 1 i n 35 : | enn is .. 108 0 
rionpo sb eee 135 elington  ... . 50 0 
Melbourne e: S 75 0 

T Teleg. mat. 1,402 0 

Port Elizabeth ... .. 64 0 

Rosario ... vei .. 290 0 

i Teleg. cable... 568 0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


Vigo. Teleg. cable . . 7,000 | 
Wellington .. 396 
1 Teleg. mat. 90 | 
Yokobama € .. 384 
Total £16,110 Total £5618 0 


Auction Sale.— Messrs. Percy Huddleston & Co. are to 
sell by auction on October 13th at Braunstone Gate, Leicester, by 
order of Messrs. Gent & Co., two 9-H.P. Robey gas engines, and five 
dynamos by Mather & Platt, Scott & Mountain, and Royce, also 
various measuring instruments, switches, telephones, telegraphs, 
&o., &c. See our “Official Notices” this week for further particulars. 
We understand that this sale is being made by Messrs. Gent on 
account of their removal to larger works. 


Bankruptcy Proceedings.— On October 3rd, at 12 noon, 
the first meeting of creditors in re H. D. McIntyre, of Patney 
(Glanamman Colliery Company) colliery proprietor and electrical 
engineer, will be held at the Official Receiver's cftices, 31, Alexandra 
Road, Swansea; the public examination will take place on October 
12th at 11 a.m. at the Guildhall, Carmarthen. 


Dissolutions of Partnership.—Messrs. J. Lowsby and 
S. H. Croker (Croker & Co., 12, Smithdown Rad, Liverpool), cycle 
agents and electrical engineers, bave dissolved partnership. Debts 
will be attended to by Mr. S. H. Croker. 

Messrs. H. J. Robinson and E. V. Smith (Robinson & Smith, 
Heathfield Road, Handsworth), cycle manufacturers and electricians, 
have dissolved partnership by mutual consent. 


Liquidation Notice, — The shareholders of the Globe 
Electrical Advertising Syndicate, Limited, resolved at meetings held 
at Nottingham recently to wind up voluntarily. Mr. T. C. Leman, 
1, St. Peter's Church Walk, Nottingham, was appointed liquidator. 


British Insulated Wire Company v. Dublin United 
Tramways Company and Another.—In Dablin, on September 
22nd, before Mr. Justice Kenny, the case of the British Insulated 
Wire Company, Limited, v. the Dublin United Tramway Company 
and the National Cenduit Company, of New York, was heard. The 
plaintiffs sought for an interkcu:ory injunction to restrain the 
defendants from infringing certain patents owned by plaintiffs 
for the manufacture of cables used in electric traction. Tre 
patents relicd on were for an invention relating to the insuls- 
tion of the copper wires of electric mains from the outer 
lead covering of the cables by spiral folds of oiled paper. 
It was shown by the affidavits that the Dublin Tramway 
Company had purchased large quantities of cables from the New 
York Company and were laying them down in the city. The motion 
was adjourned to the next sitting to give the Tramway Company 
time to obtain materials for the defence from New York. 


Changes of Address.— The offices of Mr. Sherard 
Cowper-Coles have been removed from 39, Victoria Street to 26 and 27, 
Grosvenor Mansions, Victoria Street, and all communications should 
be sent to that address. 

The registered oflices of the London Electric Omnibus Company. 
Limited, are now at 11, Queen Victoria Street, E. O. 
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Coolgardie Exhibition, 1899.— We have received a number 
of dccuments relating to the Western Australian Ioternational Mining 
and Industrial Exhibition, which is to be held at Coolgardie next 
year. The exhibition is under the direct patronage of the Western 
Australian Government, and it will open on March 21st, 1899, re- 
maining open for about three months. Application forms for space 
and any other particulars which may be desired can be obtained upon 
inquiry at the London office of the Exhibition, 18, Queen Victoria 
Street, E C., or at the Agent-General’s office, Victoria Street, S.W. 


Cox Thermo-Electric Company's Liquidation.—U nder 
a wioding-up order recently made against the Cox Thermo-Electric 
Company, Limited, the statutory meetings of the creditors and share- 
holders were beld last Taursday week at the Board of Trade offices, Oarey 
Stre:t, Lincoln’s Inn Fields. Mr. Cully, assistant receiver, reported 
that none of the directors had yet attended, but information had been 
obtained from Mr. Webster, the company’s solicitor, and who formerly 
acted as the secretary. The company had had a very short existence, 
it having been incorporated in February, 1896, with a nominal capital 
of £100,000, divided into 10,000 shares of £10 each. It was formed 
to acquire certain patents from Mr. Cox at a price of £104,009, 
payable as to £100,0CO in shares and £4,000 in cash. The directors 
of the company were Mr. Roger Wallace, QC., Mr. Julius Moeller, 
Mr. J. Brown Martin, and Mr. H. B. Cox. ''oeir qualification was 
the holding of £500 shares, and no remuneration was either voted or 
paid to them. No prospectus was issued, but the shares were daly 
allotted, and consequently the whole of the share capital of the 
company went to the vendor in the purchase of the patents. A 
farther £4,000 in cash bad to be provided in order to carry out the 
agreement, and the directors subscribed £10,CU0 for debentures, 
coverirg the whole of the company’s property, and carrying 6 per 
cent. interest. By those means the company acquired certain freehold 
property at St. Albin'e, wherein to carry on the work of the company, 
but in February, 1897, the premises were destroyed by fire. It 
appeared that they were only insured for £1,000, and in order to 
rebuild them the directors rais d monty from the bank on depositing 
there the deeds and giving the ir personal guarantee for the repayment. 
A sum of £3,0C0 was raised in that way, the premises were rebuilt, 
and a certain amount of work was carried on, but it seemed to have 
been directed to the development of the patente, and they had turned 
out anything but a commercial success. Asa reeult, in March, 1898, 
a debenture action was commenced, and a receiver was appointed, 
who was now in possession of the property. A draft state- 
mnt of sffairs had been lodged showing unsecured debts 
45,206 17s. 10d, and assets lhkely to yield £257 9s. Then 
there was the £3,000 due to the bank who had a charge over 
the freehold premises at St. Albans, and, lastly, there were the 
debenture bonds of £10,000. The points which naturally struck one 
with regard to the company were tbat under the purcbase contract 
the whole of the sbare capital was allotted to the vendors. He 
thought that was illegal, because the Companies’ Acts provided that 
& company must consist «f not lees than seven members, and it 
followed that if the whole of the share capital was allotted to one 
man that requirement could not be complied with. It was true t at 
there were seven signatories to the memorandum and articles of 
association, but a signatory had to take at least one share from the 
company, and in this case it was obvious that they could only take 
them from the vendor. It further appeared that the company started 
without any working capital and was obliged to give a charge over 
the whole cf its assets to provide the premises and a portion of the 
purchase consideraticn. Consequently, unless the company proved 
successful—and the patents at that time were practically unproved— 
it was difficult to see from what source the creditors were to be 
paid. The directors certainly subscribed £10,000 for the building 
of the premises, but they were destroyed by fire, and a charge had to 
be given to the bank for the rebuilding. The Official Receiver found 
that a great many of the present debts had been contracted since the 
fire. That was a matter requiring the careful consideration of the 
liquidator and strict investigation by the Official Receiver. Another 
point was that under the articles of association the directors' qualifi- 
cation was the holding of £500 shares. It was obvious that they had 
to qualify through the vendor, and, as a matter of fact, stares were 
issued to the directors as nominees of the vendor. It was stated that 
they were allotted in consideration of the directors subscribing for 
the debentures, but it appeared that they were not allotted until long 
after the issue of the debentures. The deficiency account showed 
that the whole of the money had gone either in loss by the fire or in 
attempting to develop the patents. Further information would be 
obtained from tbe directors at the earliest date. Mr. Gerald Paxon, 
who attended on behalf of the petitioning creditors, asked whether it 
was proposed to apply for a sitting for the public examination of the 
directors. The chairman said it was too early a stage of the pro- 
ceedings to express any opinion on that point. Mr. Webster was 
asked whether an offer of 133. 4d. in the pound made to the creditors 
a few months ago would be repeated. He stated in reply that his 
clients were out of town, but they were still of the same mind that 
they did not want tne creditors to suffer, and if the meetings were to 
be adjourned, an offer would in all probability be submitted. After 
some further discussion the meeting was adjourned for a fortnight to 
enable the offer to be put forward. 


Electric Light Fittings.—Messrs. Drake & Gorham 
have just brought out a new fittings catalogue for the purpose of 
the electrical trade generally. There is an excellent collection of 
artistic designs of brackets, etandard lamps, candlesticks, pendants, 
dining table lighting fittings, &c. Some of the specimens shown are 
exceedingly delicate and pleasing to the eye. There is also a display 
of artistic talent in the manner of arrangement of the fittings for the 
purpose of illustration in thie catalogue. Every alternate page 
consists of one large block showing, by the aid of the camers, a large 
number of the fittings as they appear on show at Messrs, Drake and 


Gorham's establishment. Although some of the pages show ss many 
as 40 or more fittings, the detail of each is very clear. Facing the 
illustrations are particulars and prices. 


Electrical News from the River Plate.— The following 
175 5 of electrical interest are taken from the Review of the Riter 
late :— 

Mr. Arthur H. Preece, consulting electrical engineer to the Pri. 
mitiva Gas Company, has arrived out from London, and will remain 
here for a few weeks. : 

The amended rules of the Institution of Engineers of the River 
Plate have now been printed, and a further meeting for the def ui:e 
formation of the Institution was held early in September. 

The new power and light station of the General Electric Compacy 
of the city of Buenos Ayres in the Paseo de Julio is making rapid 
progress, and when fiaished will be the finest of its class in tie 
country. The station of the German Electric Light and Poset 
Company is also progressing rapidly, and before many months are 
over both stations will be at work. 

The River Plate Electric Light and Traction Company will soon 
give a 24-hour service. 

The contract has been signed by the Buenos Ayres Municipality 
granting a concession to Mr. Carlos Bright for an electric tramlire 
to the new Mataderos, passing through Flores, with a branch to 
Belgrano, through Calle Córdoba and Rivera. This line is to be con- 
structed as rapidly as possible, and the generating machinery and 
some 45 kilometres of line are already on their way ont from the 
States. When this line is constructed, the inhabitants of Belgrano 
and Flores will not feel as if they were separated by some 30 k:lo- 
metres, instead of the three or four which is actually the case. 
To-day it takes over two hours to reach one place from the other; 
the trip will soon be accomplished in about 20 minutes more or les». 

Mr. Sloan, cf the firm of Siemens Bros., of London, has arrived 
out per R M. S. Thames. His visit is in connection with the contract 
for the public lighting of the city of Buenos Ayres. 


“ Electrically Propelled Carriages,”—With this title 
Messere. W. C. Bersey & Oo., of 39, Victoria Street, S. W., have just issued 
a catalogue got up in very elaborate style, in which Mr. Bersey dilates 
upon such matters as electrical traction and electric motors. There 
is also & lengthy description, accompanied with illustrations, of the 
carriages of the London Electrical] Cab Company, Limited, the 
method of working, and arrangements for supplying the electricity. 
For the most part the book consiste of reprints of articles and 
paragraphs which have appeared in the technical and newspaper 
press regarding the electric cab system. The illustrations are 
excellent and are very well printed, special glased paper aiding 
considerably in this direction. 


Evening Classes. — The prospectuses of the classes 
arranged for the South-Western Polytechnic, Manresa Road, Chel:es, 
S. W., have been issued. The electrical engineering evening classes 
are under the control of Mr. H-rbert Tomlinson, B A., F. R. S., with 
Mr. Alfred Schwartz, A. K. O., A. M. I C. E., &:., as assistant professor, 
and Mr. R Beattie, B Sc.; Messrs. W. R. Kelsey, B.Sc., aud Uiricn, 
O;chwald, B. A., are demonstrators; Messre. J. Hall and G. Eartby, 
iustructors, and Mr. H. W. Baker, steward. "Tbe instruction is in 
elementary and ad var ced magnetism and electricity, elementary 
electrical engineering, advanced ditto, alternating aud poly pbate 
currents, telegraphy and telephony, electric wiring and fitting. Tce. 
prospectus gives some excellent phot graphs of tne various iab ra- 
tories, workshops, &c. Copies obtained on application to the 
secretary. A similar compilation is devoted to the day classes. 


Falcon Works Cycle Club.—The Falcon Works Cycle 
Club, Loughborough, mustered a record attendance on Saturday last 
when, at the invitation of Mr. Percy Ballon, a run was made to Bt. 
Bernard’s Monastery, Charnwood Forest. 


Fires.—We are informed that a fire occurred early on 
Sunday morning at the electric lighting station, Northumberlaad 
Wharf, Blackwall, a wood and corrugated iron building being com 
pletely burnt out. : | 

A Newcastle paper says that a fire, supposed to be caused b 
an electric light wire coming in contact with some drugs, bre ke osi 
at Messrs. Daniel Lee & Co.'s Print Worke, at Castleton, near Hey w 
and raged for several hours. The damage is estimated at o 
£10,000. 


Holmes v. National Telephone Company.—Belo 
Mr. Justice Coannell, sitting as Vacation Judge in the Chan 
Division on Wednesday, counsel applied e^ parte in the case 
Holmes v. Nativnal Telephone Company for leave to serve notice 
motion on the defendants for next Wednesday, and for an in 
injunction meantime to restrain defendants from setting up poles 
making excavations in a roadway, the freehold of which was ¥ 
in the plaintiff. Mr. Holmes was tho owner of two estates na 
Brookham and Brookfield, which his Lordship would see marked 
the plan supplied. In one place the whole of the road belonged 
him, because the estates were on both sides, and in other p 
extended along a considerable distance. The National Teleph 
Company were now proposing to put up telephone poles without 
leave —Mr. Justice Channell: They have not any statutory rights. 
Counsel said the company was an ordinary limited company, and 
no special rights whatever.— Mr. Justice Channell: Very well; 
may take an interim injunction. 


Insulating Varnish.— We have received from 
Sterling Varnish Company, Birmingham, particulars of an i 
lating varnish they have brought out in their American ! 
specially for electrical work, and which they are now introdu 
into this country. They claim that it can be used to adv 
for armature and field coils, for insulating armature core plates, 
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transformer coils, and for various minor purposes. As an insulator 
they claim for it a very high and uniform resistance. Samples of 
copper and canvas coated with the varnish have been submitted, and 
the flexibility of the varnish—one of the points claimed—is un- 
doubted. While it is intended as a baking varnish, it will suffice for 
many purposes simply to air dry. 


Outing.— Messrs. Rawlings Bros., of Kensington, last 
Saturday gave an outing to those of their employés who were 
engaged in fitting up Woodnorton,” the Worcestershire seat of 
H.R.H. the Duke of Orleans. There were between 20 and 30 in the 
sie Sixty employés had recently returned to London from 

orcester or the party would have been considerably enlarged. 
After arriving at Worcester the party went by steam launch up river 
to Holt Fleet. A cricket match was followed by dinner at the Holt 
Fleet Hotel. There were a number of toasts. The return trip to 
Worcester, tea, and a musical evening, brought the proceedings to a 


Wood Casing.— Messrs. Kenyon & Moulding, timber 
merchants, &c., of Montague Street, Blackburn, send us a new list 
dated September Ist, of electric light wire casings and covers. 


Wynn, Timmins and Co.'s Specialties, —Messrs. Wynn, 
Timmins & Co., Limited, Birmingham, send us particulars of a new 
ge sud gauge for measuring in B.W.G. the thickness of tube, sheet, 
or from 5 to 25 B.W.G. It is of convenient size for the pocket 
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(the illustration is half size). For measuring sheei or tube it is 
extremely convenient as the measurement is taken over the burr made 
in cutting or stamping, while for tubes it can be used where the 
diameter would not admit the ordinary wire gauge. The gauge is 
accarate to a minute fraction, We have also seen their wrought-steel 
catting pliers for linesmen’s work, with interchangeable silver-steel 


cutters. These are made only in 8-inch size for heavy work and with 
them a No. 8 B.W.G. wire can be cut with ease; in fact, they will 
cat No. 8 silver-steel without injuring the cutter. When worn out 
the can be replaced in a few minutes as they are made identical 
a, 
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ELECTRIC LIGHTING NOTES. 


Alderley Edge.— Last week the District Council con- 
frmed the action of the Electric Lighting Committee respecting the 
notice which had recently been served upon the Council by the 

A\derley Edge and Wilmslow Electric Supply, Limited. The notice 
had reference to certain works which the company proposed to carry 
out in various parts of the Alderley Edge district. The Committee 
of the Council recommended the Council to call upon the company to 
end in amended plans which would show the area of supply. It 
3 to at once serve a notice of various amendments upon 


Date mouth.—Recently a motion was passed by the Urban 
now, h. Council in favour of lighting the town by electricity. It has 
for Sb decided that the matter shall ba Jeft in abeyance 
applied po Phe provisional order will not, it is understood, 
things vil e until February, and in the meantime it is believed 
Bath vor k out all right. 

Connie, jat last week's meeting of the Electric Lighting 
Work; 9 Metzger, the city electrical engineer, presented the 
"^ 998 report, which stated that they had resolved that 
ou] iios » Should give the Electrical Construction Company 
Y the 19th that full penalties for the non-completion 


of the contract to time would ba enforced by the Bath Corporation 
unless any delay took place in the meantime by unavoida^l» accident 
in the completion of the first engine and alternator. Mr. Hammond 
stated he had intimated to the Electrical Construction Company that 
they were under penalty and had been since July 16th. He, how- 
ever, had not written a legal notice, acting on his own discretion as 
the sub-Committee authorised him. He was perfectly confident that 
the delay which had occurred was not in any way prejudical. With 
regard to the arc lamps, the Works Committee stated that Mr. Ham- 
mond had informed them that no more money would be granted the 
Electric Lighting Company in respect of the arc lamps until they 
worked as noiselessly as the selected sample lamps. Mr. Hammond 
said they had only paid 80 per cent. of the money to the company, 
and there was a stipulation in the contract that if the lamps were 
not in sound repair and working order he could withhold his certi- 
ficate. He had made it perfectly clear to the company that he did 
not consider they had fulfilled their contract, and for the last eight 
days one of their men had been overhauling the objectionable lamps. 
The contractors had at firet said they considered they had washed 
their hands of the lamps, but they now saw they were under an 
obligation to make them to Mr. Hammond's satisfaction, and that 
the lamps would not meet with his approval until they were to the 
Committee's satisfaction. It was mentioned that many of the lamps 
at times were noisy and then were the reverse. Taue report was 
adopted. l 


Barrow.—The chairman of the Electric Lighting Com- 
mittee (Mr. J. P. Smith) writes to a Barrow paper on the cost of the 
electric light in private houses for the purpose of convincing the 
public. He produces figures showing the comparative costs of gas 
and electric lighting in his own residence, which was wired in 
1893 :— 


Cost or Gas LIGHTING AT 3s. PER 1,000 CUB FEET. 


£ s. d. 
1890 ... Ses ska n Bs TUE WE EE S 
1891 ... bak ii cis a 018 B 
1892 ... m Was, 4 


Averagc— £5 11e. 8d. 
Cost or ELECTRIO LIGHTING AT 6d. PER UNIT. 


. . 
1891— 224 units at 6d.  ... ^ neo 2A M 
1895—186 „ „ i. Cu wu dS oS 
1896—230 „ ,, Y 615 3 
1897—218 „ „ i 5 9 0 


Average 5 7s. 3d. 


Buluwayo.— Mr. Kiddy has been appointed municipal 
electric light inspector at Buluwayo at £150 per annum. This is in 
addition to his present appointment as Government electrician. 


Camberwell.—At a meeting of the Vestry last week, the 
General Purposes Committee announced the receipt of notice from the 
London Electric Supply Corporation of intention to lay distributing 
mains in George Street and Waterloo Street. 


Cheltenham.—At a meeting of the Lighting Committee, 
which was held on September 22nd, a letter from an assistant secre- 
tary of the Board of the Board of Trade was read, stating that an 
application by the Corporation for a provisional order, so as to 
include the whole of the existing municipal borough, would receive 
the consideration of the Department; but for an order extending the 
area of supply beyond the limits of the borough, notice of applica- 
tion must be given to each of the local authorities whose districts 
it is proposed to include in the extended area on or before July 1st 
in the year in which such application is made. It was resolved that 
the Deputy-Mayor be requested to call a special meeting of the 
Council on October 24th to consider the question of applying to the 
Board of Trade for an amendment of the Cheltenham Electric Light- 
ing Order, 1890, by extending the area of supply described in the 
first schedule to the said order to the whole of the said borough, or 
such part or parts thereof as may be determined on. 


China.—The Times says that“ General" Tcheng Ki-tong, 
who was formerly attaché to the Chinese Legation in Paris, is now in 
charge of a new Bund that has been formed along the river front 
opposite the native city of cp. Due What his general functions in 
that capacity may be is not clearly apparent, but it is worth ete | 
that he has got the road lighted by electricity, and that it is expecte 
that the electric light will be introduced into the city itself during 
the current year, together with a water supply, the works for which 
have also been begun. Those who know Chinese cities will know 
how much this means. 


Country House Lighting.—Messrs. Rawlings Bros., of 
Kensington, have recently been engaged putting electric lighting 
plants into two country mansions for the Duke of Orleans. At 
“ Woodnorton,” the Duke’s seat at Evesham, Worcester, there are 
about 800 lamps, and a few small motors. The plant comprises two 
124-B.H.P. Fielding & Platt oil engines, two 10-H.P. compound 
“ Taunton" dynamos, two sets of E. P. S. accumulators, L 27. The 
switchboard consists of two C and D boards, with special inter- 
connecting switches to allow all or any cf the plant to run in parallel. 
The fittings were specially designed and manufactured st Messrs. 
Rawlings’s works. This firm also carried out the whole of the water 
and heating arrangements. At York House, the Duke's house at 
Twickenham, the installation comprises two 164-B.H.P. Paris-Singer 
vertical engines, directly coupled to two compound “Taunton” 
dynamos of proportionate output. "There is one set of D.P. accumu- 
latore, and one set of Chloride cells. There are two C and D switch- 
boards, with special inter-connecting switches, to allow all or any of 
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the plant to run in parallel. The plant will supply about 900 and 
a few small motors, The fittings are mostly of Louis XVI. style, 
from Paris. Here also Messrs. Rawlings carried out the whole of 
the drainage, water, and heating arrangements. 


Ealing.—At a recent meeting of the Council, Mr. Norris 
moved: “That the Electric Lighting Committee be instructed to 
present a report of their work from its commencement until the pre- 
sent time, such report to state what developments they propose to 
make (if any) in the near future," but the motion was lost. 


Entield.—At the District Council on Thureday last week, 
it was reported that at a conference of the local authorities of 
Middlesex at the Guildhall, Westminster, convened by the Finchley 
District Council, in regard to public lighting by electricity, the fol- 
lowing resolution was pasted:— That the various local authorities 
be asked to transmit to the Finchley Council the decision arrived at 
by them respectively on the question of combined areas for the 
supply of electric energy, and that it be left to the Finchley Council 
to call a meeting of the representatives of those authorities favour- 
able to combination, with a view to further action being resolved on 
if necessary." The Council decided to reply that they were pre- 
pared to favourably consider combination in the matter. A repre- 
sentative of the Electrical Power Distribution Company, Limited, is 
to meet a committee of the Council and explain its scheme. 


Gibraltar.—The electric light is to be installed in 
Government quarters at Gibraltar in November, whilst the public 
thoroughfares will be illuminated in the same manner a few weeks 
later. 


Gloucester.—At a meeting of the City Council held on 
Tuesday, the sub-committee of the Electricity Supply Committee 
recommended, and it was agreed, subject to the approval of the Local 
Government Board, to purchase Mr. Browning's property at £4,000, 
and to make an amended application to the Local Government Board 
to sanction the purchase of the Bearland Estate and Mr. Browning's 
property for the purposes of the proposed electricity works. 


Greenock.—There were 29 applications for the position 
of resident electrical engineer. Three of these candidates are to meet 
the Finance Committee. 


Hackney.—The Vestry is accused by the Moderate party 
and some other members of rushing through the resolution passed on 
14th inst. appointing Mr. Robt. Hammond to report upon electric 
lighting and dust destructors for 100 guineas. A special meeting 
was held on Friday last to receive a protest from these objectors, who 
said they had had no opportunity of ascertaining the “ fitness” of 
Mr. Hammond for the post. The whole affair, however, seems to be 
but a specimen of what may be expected in connection with the 
Hackney scheme. The Moderate party is a long way in the minority, 
and it seems bent upon preventing the majority from making an 
headway. We wonder which member of the opposition is in a posi- 
tion to judge of the fitness or otherwise of Mr. Hammond. But 
there, this was only a peg upon which to hang a 3} hours’ accri- 
monious debate, It transpired that the names of some members had 
been eet to the requisition calling the meeting without their consent, 
therefore the meeting closed without doing anything but talk, the 
resolutions rescinding the decision not being put to the meeting. 


At Wednesday's Vestry meeting, Mr. Hammond's appointment 


was passed. 

Hampstead.—The vestry clerk has submitted the fol- 
lowing comparative summary of the accounts of electric light con- 
sumers for the Midsummer quarters in 1897 and 1898 respectively :— 
Midsummer, 1897.—Electric current, £2,010 7s. Id.; meter rent, 
£108 132. 2d.; other charges, 10s. ; total, £2,119 10s. 3d. Midsummer, 
1898.—Electiic current, £3,082 6s. 1d.; meter rent, £174 133. 2d.; 
other charges, £3 6s. 6d.; total, £3,260 4s. 9d. This showed an 
increase for the quarter of £1,140 14s. 6d. 

At a recent Vestry meeting Mr. Farmer asked when the electric 
light would be laid on in the High Road, Kilburn. Mr. Hall, chair- 
man of the Lighting Committee, said this Vestry was still waiting for 
the decision of the Willesden District Council. ? 


Hythe.—The Town Council last week considered the 
ad visability of applying for a provisional electric lighting order. The 
question arose in consequence of an application from the Folkestone 
Electrical Supply Company. It was decided to take preliminary 
steps, but before expense is incurred, the matter will be confirmed 
by the Council. 


Inverness.—The Electric Lighting Committee have had 
before them the question of introducing the electric light into the 
town. It was suggested by the engineer employed to draw up a 
report, that the water from the Caledonian Canal should be used as 
motive power, it being said that a fall of 30 feet could be obtained 
near Inverness. It is calculated that an annual payment of £600 
would secure water to iere 500 H.P., sufficient to maintain 5,000 
lamps of 16 O.P. each. Further consideration of the scheme has 
been deferred. 


Lancaster.—The installation of the electric light in St. 
Mary's parish church is almcst completed. The work has been super- 
vised by Mr. Parkinson, the electrician, at White Cross Mills. There 
are two 8-light chandeliers in the eanctuary, seven “6-lights” 
in each of the aisles, and eeven smaller lights in the gallery. Three 
massive candelabras will illaminate the nave. 


Leicester.— Last Tuesday the Council received Alderman 
Lennard’s finencial statement of the electricity department for the 
half-year. The total receipts were £3,559 against £2,402 last year, 
and the expenditure was £1,804 against £1,402. The net profit is 
£1,755 against £999, or 6 61 per cent. against 5 per cent. 


Lewisham,—The Lewisham Board of Works, which has 
control of a large area extending from Blackheath to near the 
Crystal Palace, intend applying to the Board of Trade for a pro- 
visional order for supplying the electric light to the district. 


Llandudno.—Mr. J. G. Griffin has been appointed 
assistant engineer at the Council's electricity works at £1C0 per 
annum. Mr. Preece has reported that everything is going on eatis- 
factorily at the works, and current would be available within four 
weeks. It has been decided that premises consuming more than 
15,000 units in one year be supplied at an uniform charge of 44d. per 
unit, and that, provided the Craigside Hydro accept the above terms, 
and alco undertake to take current for a period of not less than 10 
dp: Council be recommended to lay down a new main at a 
cost of £800. 


Maidstone.—Before advertising for electric lighting and 
dust destructor schemes, for which it is proposed to offer a premium 
of £100 for the best, the matter is to go belare the Electric Lighting 
and Drainage Committees, so tbat they may decide upon a site for 
the works, so that competitors might have sometbing to go upon. 


Newington.—On 28rd inst. the foundation stone of the 
Newington electric light station in Pemrose Street, Walworth, was 
laid by Mr. W. Edwards. 


Norwood.— The Local Government Board has sanc- 
tioned the Croydon County Oouncil's application for a loan of 
£23,262 for the purposes of electric lighting extensions to Norwood. 


Petersfield.—After a three hours’ discussion on 22nd 
inst. the Urban District Council decided, by five votes to three, to 
apply fora provisional order for electric lighting. An interesting 
feature of the discussion is afforded by the speeches delivered by 
directors of the gas company who hold seats on the OounciL A 
member says he intends testing the legality of their votes. The gas 
company seems to be giving anything but sstisfaction, therefore this 
order will be obtained, not necessarily for the Council to carry 
1 eus powers itself, but to give it the whip hand over the gas 

rests. 


. Rhyl.—The Urban District Council have resolved that 
the members shall, in a body, visit some of the Lancashire seaside 
towns, including Southport, Blackpool, Morcambe and Fleetwood, to 
inapect the electrical works there. 


Sheffield.—The Sheffield Electrio Light and Power 
Company is notifying the public that it isin a position to supp! 
5 eons at trom 2d, to 1d. per unit, According to quantity. d 


Spain.—Tenders have just been invited for the conces- 
sion for the electric lighting of the town of Pravia (Oviedo province) 
during a period of 30 years. 


Stretford.—The sympathy of our readers is desired on 
behalf of the Urban District Council of Stretford. These good people 
do not wish to be fed electrically with the Manchester spoon, so they 
decided some years ago to have an electrical scheme of their own. 
In October, 1898, they obtained a report from Mr. F. F. Bennett, of 
Manchester, who recommended the use of two gen i 
placed about two miles apart, with a 460 volt supply on three- 
wire system. In February, 1898, they obtained another report from 
Prof. J. A. Dawson, of London, who, like his predecessor, gives the 
subject his most careful consideration, and with him in 
nothing except a recommendation to the Council to put down their 
own works; so now there is every prospect that the history of York 
will be repeated. Each of the consulting engineers holds views 
diametrically opposite to those of the cther, so the Stretford 
Council must either educate itself sufficiently to make an intel- 
ligent choice between them, or it must toss up; this 
latter expedient usually produces quite as good results as 
the former, especially when 
cases where both schemes are bad, the result must necessarily be 


attending two lectures a week on electrical 


their affairs. He can make up his mind in five minutes, but if he had 
40 minds to make up it would probably take him five years—particu - 
larly if at least 39 out of the 40 minds understood any other business 
better than the subject in hand. It is a marvel to us how lightly cor- 
porations and committees plunge into the problems of electrical dis- 
tribution of power. They learn the difference between volts amd 
amperes, and then march along merrily. We know the difference 
between ham and bacon, but we do not feel competent to manage 
Lipton's. | 

Turkey. — The Constantinople correspondent of the 
Standard says that Sir E. Ashmead Bartlett, M. P., has obtained a 
concession from the Porte for the electric lighting of Smyrna and 
Salonica, together with the electric traction for tramways. He wag; 
also promised the preference, if ever a similar concession were granted, 
for the same purposes in Constantinople. The principal value of the 
conceesion for Smyrna and Salonica consists in the priority of rig h 
which it establishes in Constantinople, where alone a profit fro 
the use of electricity could be expected. 


Walthamstow.—A Local Government Board inquiry 
held on Wednesday respecting an . of the District Cou ci) 
to borrow £41,690 for the purposes of electric lighting. | 


(Continued on page 493.) 
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THE LIGHTING OF A THEATRE. 


Wits the extension of public lighting mains into almost 
every part of London, it is not surprising to find that 
private plant for theatres and similar buildings is fast dis- 
appearing. There is much to be said against a theatre 
operating its own lighting plant, but even in these days of 
public supply there is still something to be urged in its 
favour. To obtain a supply from the public mains meaus 
that it is not necessary to keep so large and so skilled a staff 
es would be necessary if a private plant were employed; no 
trouble from vibration is likely to occur in the theatre or b> 
transmitted to adjacent buildings, and there is under most 
circumstances probably less liability of a theatre being 
plunged into darkness. On the other hand, a private plant, 
if skilfully operated, will supply current at infinitely lower 
rates than is offered by public companies, and lends itself 
better to those 
special stage 
effects that can 
be only created 
by the throwing 
on and off of large 
currents of elec- 
tricity. This is 
especially valuable 
at times of re- 
hearsa], when occa- 
sionally a heavy 
demand for cur- 
rent may arise. 
Moreover, it gives 
two strings to one's 
bow, foreven with 
a private plant the 
usual practice is 
to be connected 
up to the street 
mains, and thus 
a prolonged and 
total extinction of light is less likely to occur than if a 
theatre relied abeolutely on the public mains. 

As we have suggested, most theatres nowadays rely on the 
pablic service for lighting, notwithstanding that some of 
them have to this day plant lying idle in their basements. 
Whatever reasons such places may have had for abandoning 
their private supply, it is plain that they have not yet operated 
atthe Palace Theatre of Varieties, where a most complete 
system of private lighting is still in vogue. Structurally and 
decoratively, we suppose this theatre is still the finest in London, 
and everything harmonises; the entertainment, the music, 
under Mr. Alfred Plumpton, and the lighting are among the 
remarkable features of what has been termed the most luxurious 
and the most comfortable building in Europe. So great is the 
confidence of the management in electricity, that gas has been 
completely banished, and there is not a single gas jet in the 
house; even the spirit lamps formerly employed at the bars 
for heating purposes have been replaced by electrical heaters. 

We have recently made a detailed examination of the 
whole of the lighting plant that is employed here, and our 
experience is worth repeating. To start in logical order, it 


THE FOYER AT THE PALACE THEATRE. 


is necessary to make a descent—somewhat perilous to auy- 
body but a sailor—to the engine and boiler rooms, which are 
some 24 feet below the level of the pavement. Here are 
installed, iu a space that suggests some ingenuity in arrange- 
ment, three Marshall semi-portable locomotive boilers, which, 


ab a steam pressure of 150 lbs., develop 80 horse-power. . How 


io clean these boilers had been apparently a problem, for the 
back comes within 3 feet of the wall. Mr. W.Slade Olver, the 
chief engineer, surmounted the trouble in a somewhat in- 
genious manner, by having square holes cut in the wall im- 
mediately in the rear of the boilers, which gave access to a 
cellar, and thespace thus provided enabled thestokerato operate 
their cleaning rods. There are not all the refinements in con- 
nection with the steam raising plant that one is accustomed te 
in central stations, and they would be obviously out of place; 
for instanoe, hand firing is considered good enough. There are, 
however, two Berryman feed-water heaters and vertical steam 
pomps made by 
Deanes. Owing to 
the height of the 
building, thechim- 
ney shaft does not 
project more than 
8 ft. above the roof, 
and, as a matter 
of fact, can be 
scarcely noticed at 
all. It isa point 
of some interest 
to observe that 
the water supply 
is obtained from 
sunk wells. The 
engine room is 
divided from the 
boilers by a party 
wall,and here are 
erected three 
Willans-Siemens 
sets. We have 
endeavoured to give an idea of the engine room by 
means of photography, but, owing to the almost entire 
absence of daylight, artificial illumination had to bs 
resorted to, hence the machines lack the distinctness 
that one usually ob'ains in central stations. The engines 
are of the single-acting central valve H H type, and the 
dynamos are of Siemens shunt-wound type, each giving 650 
amperes at 110 volta. Beyond the paralleling switchboard, 
which is provided with the ordinary station voltmeter and 
ammeter, there is nothing more of importance in this room. 
The whole of the plant is, however, placed on a huge block of 
concrete, which is completely isolated from the side walls. 
Although such an arrangement of foundations has not in some 
places proved a bar to vibration, it is significant that at the 
Palace Theatre no tremor whatever is observed in the interior 
of the building. On the roof faint pulsations can be observed 
occasionally, but then there is no one to complain of that. In 
any event, it would be a matter of extreme difficulty to oom- 
municate vibrations to surrounding property, for the theatre 
itself is completely isolated from other buildings. In addi- 
tion to the dynamos there is a battery of acoumulators, con- 
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sisting of 56 Epstein cells. The two halves of these are 
charged in parallel, four cells being utilised for hospital 
purposes. A battery regulating board is provided, farnished 
with the necessary devices. 
- The mains from the engine room switchboard are carried 
to three main boards, two of which control the lightiag in 
the auditorium, 
es, stairs, 
vestibule, &c., and 
the third board 
controls the whole 
of the stage light- 
ing. There are, 
therefore, three 
main circuits, 
called, respective- 
ly, A, B, and C, 
the former one 
representing the 
Stage circuits, the 
other two the front 
of the house. In 
aecordance with 
tho County Council 
regulation, the 
entrance and exit 
lights are arranged 
alternately on B 
and C circuits, 80 
that in case of one 
circuit failing 
every other light 
would be still on. 
In a sense, the 
stage lighting is of 
the most import- 
ance, in ro far as 
effects are con- 
cerned, and its proper regulation necessitates a somewhat 
elaborate board. Some alterations of the switching 
arrangements are in progress, and when completed 
the board will; be probably one of the finest stage 
boards in London. The whole of the switching mechanism 
is placed at the 
right-hand side of 
the stage, at some 
distance from the 
ground, and from 
u special platform 
the footlights and 
the stage lights are 
controlled. The 
idea of the alter- 
nate circuits -is 
carried out in the 
whole of the stage 
lighting. There 
are three sets of 
footlights ar- 
ranged on alter- 
nate circuits, and 
the batten lights 
are connected in 
& similar manner. 
The lowering or 
‘dimming of the 
lights is a very 
important feature 
in the economy of 


stage management 
a the alterations 


desired to operate. The ancient limelight has been replaced 
by projector arc lamps, of which eight are in use, gas, as 
we have observed, being wholly tab oed throughout the 
baildiag. 

There are 10 arc lamps in front of the building, and the 
interior lighting consists of some 3,600 incandescent lamps, 
which are practic- 
ally equivalent to 
4,000 8-C.P. 
There are a 
namb:r of venti- 
lating motors fixed 
at different parts 
of the building, 
thus permitting 
the nicest regula- 
tion of the ten- 


paan of the 
uilding. Steam 
heating i8 used 
. throughout the 
building, a system 
of live steam 
radiators being 
employed, as well 
as a bank of 
radiators heated 
by the exhaust 
steam from the 
engine, fresh air 
being drawn from 
the street and 
blown into the 
theatre by means 
of a Blackman fan. 


ENGIXJE Room AT tue PALACE THEATRE. As we have 


mentioned, the 

theatre is con- 
nected to the supply mains; the total demand, however, which 
the company will meet is 2,000 amperes, and this can be turned 
on by means of change over switches, the amount of current 
per switch being 300 amperes. ' 

In addition to the view of the dynmos, we have repro- 
duced two typical 
views of the 
Palace interior, 
one showing the 
method of light- 
ing the foyer, and 
the other giving 
a view of the 
grand staircase 
from the vestibule. 
The method of 
lighting the latter 
is not clearly shown 
iu the illustration, 
bot it may be 

mentioned that the 
|. Whole of the stair- 
case is illuminated 
by means of rings 


It is hardly 
n to ob- 
serve t. elec- 
trical stage effects 
at the Palace are 


. which are in pro- THE STAIRCASE AT THE PALACE THEATRE. frequent. At the 


gress include a set 

of liquid resistances. Up to the present, long lengths of 
platinoid wire have been utilised to give the necessary resist- 
ances, bat these are now being done away with. The new 
scheme provides for a combined arrangement for dimming the 
entire front of the house ; moreover, a new main break switch 
will put on circuits for stage effects, and it will b» possible to 
‘produce sudden darkness in the house and the stage together 
by interlocking through a bar any of the switches it is 


present moment 
there is the Biograph, which bids fair to rival Tennyson's 
brook, and there have been the wonderful series of living 
pictures, and latterly Zieo and her electrical effects. As 
an indication of the demand for current that occasionally 
arises, it may be mentioned that one turn has required as 
much as 1,550 amperes. 

A load curve cannot fail to be interesting, and some details 


as to cost will be useful. In 1897 the number of units gene- 
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7i sated was 284,798, coal and other fuel cost 59d., oil, waste, 
“Si gore, &c., 11d., and wages 618d., the total works’ cost 
~s being 1°813d. A somewhat curious arrangement prevails in 
. the running of the plant. The Palace Theatre Company 
~a owns the whole of the plant, but it is run under a contract 
“<1 by the Walsall. Electrical Company, Limited, Mr. W. Slade 
-** Olver acting as their representative in London, the Palace 


PS S 


0d 

2. 

X Midnight, Noon, Midnight. 
oe Two TypicaL Loap CURVES. 


Vu ay being under his direct supervision. We are indebted to 

‘n> Mr, Charles Morton and the management of the Palace, and 
Jy. Me Olver particularly, for the assistance given us in 
s, compiling the foregoing details. 


=u THE LARGEST ROTARY CONVERTER EVER 
2 BUILT.* 


Calon a! 


;;. lY the station of the Pennsylvania Heat, Light and Power 
n- Company, Philadelphia, Pa., has recently been installed by 
.. the General Electric Company the largest 60-cycle rotary 


Qn; colverter yet constructed. It is a 1£-pole machine, of 400 
Ae kilowatts capacity, running at 450 revolutions per minute, 
... aad was designed to convert an alternating two-phase current 
9 of 60 cycles frequency, and voltage variable between 165 and 
in 220 volts, into continuous current at from 225 to 300 volts. 
^, I i designated QC 16—400—450, and stands 8 feet high 


"FT qua base 8 feet 4 inches by 8 feet 6 inches. 

I The field frame of this machine is heavily ribbed, divided 
| horizontally, and susceptible of movement along the base to 
F^ allow of inspection of the armature and field coils. The 
7*". amore is of the ironclad type. 

le!“ — The commutator carried on a separate spider is of very 
< ampie service, and has a large number of segments. To 
* 5^ facilitate the removal of a brash for examination, and replace- 
si * ment without varying the tension under which it runs, a 
97. bmah-holder of unique design has been devised. To reme 


2-Pmask Sipe oF 60-CycLE ROTARY CONVERTER. 


j£, the brush, the prolonged end of the brush-holder spring 
15 E disengaged from the brush-holder by a slight end motion. 
TM rg valuable feature in this machine is the design of 
ub  brosh-bolder studs and the method of attaching them to 
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the yoke. The former—instead of passing through insulating 
bushings in the yoke, as has been customary in this typs of 
machine—is provided with a lug bored to fit down upon a 
radial stud held by bolts passing through the insulating 
bushings. To slide the brush-holder stud off, it is simply 
necessary to loosen the nuts on the bolts passing through the 
bushings. By employing this method, all labour and 
expenditure of time usually consumed in removing the insu- 
lating bushings and washers from the brush-holder yoke to 
remove the stud are avoided, and the change can be effected 
in a very few minutes. . 


6U0-CycLE TRANSFORMER. 


One of the illustrations shows the two-phase side of the 
converter. Upon the collector rings press numerous leaf 
brushes, having a long contact on the rings, and a very large 
current-carrying capacity. 

To obtain the necessary variation in the continuous cur- 
rent of the rotary converter, the General Electric Company 
has furnished with it two special 60-cycle trangformera, each 
of 220 kilowatts capacity. These have been designed to 
operate with a primary potential of 2,000 volts, and a 


. secondary potential varying from 165 to 220 volts. The 


variation is obtained through a dial switch, over which passes 
a contact plate, cutting out or throwing in more or less turns 
of the primary winding, and thereby varying the secondary 
potential. The swit h is operated by a wheel handle, and 
the potential may be varied rapidly in either direction, the 
contact plate snapping from contact to contact in one direc- 
tion as well as in the other. The dial switch is applied to 
the transformer itself instead of being a separate device, and 
the entire construction is singularly compacts, 


THE CONSTITUTION OF ALLOYS. 


AN article recently contributed by Mr. Albert Sauveur to the 
Technology Quarterly, entitled The Constitution of Steel 
Considered as an Alloy of Iron and Carbon, treats inci- 
dentally of the recent developments of the theory of metallic 
alloys in general, according to which the struoture is regarded 


. 81 being controlled by the same laws that determine the con- 


stitution of mixtures of melted salts and of frozen saline 
solutions. The fact that alloys are solid at ordinary tem- 
peratures, while saline solutions are liquid, has alone delayed 
the recognition of this identity of character of the two 
classes of substances. 
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When common salt is dissolved in water, the freezing point 
of the water is lowered. By increasing the amount of salt, 
the freezing point of the resulting mixture is, at first, corre- 
spondingly lowered, until it contains a certain percentage of 
salt; further addition of salt raises the freezing point. The 
solution of lowest freezing point was called by Guthrie the 
* eryohydrate." If a solution poorer in salt than the oryo- 
hydrate is cooled, the temperature falls regularly, unti! the 
freezing point is reached; at this point, owiog to the evolu- 
tion of the latent heat of crystallisation of the ice, the rate 
of cooling is checked. Hence, a thermometer placed in the 
mixture indicates the temperature of solidification. The 
formation of pure ice causes the remaining liquid to become 
richer in salt, its freezing point is thereby correspondingly 
lowered ; the deposition of ice, therefore, does not take place 
at a constant temperature, but proceeds as the temperature 
is further lowered. Meanwhile the remaining liquid mes 
richer and richer in salt, until at last, at a certain constant 
temperature, it solidifies as a whole. The heat here evolved 
to balance the cooling is the latent heat of solidification of 
the sa ba cacy 

A frozen saline solation, containing less salt than the 
cryohydrate, is made up of crystals of ice surrounded 
by the frozen 
cryohydrate. If 
the solution con- 
tains more salt than 
the proportion 
found in the 
cryohydrate, the 
thermometer indi- 
cates, at a certain 
temperature, an 
evolutioa of heat 
which marks the 
beginning of 
Bolidification, and 
corresponds to the 
formation of crys- 
tals of salt; these 
crystals increase in 
quantity as the 
temp2rature con- 
tinues to fall. 
The remaining 
liquid becomes 
correspondingly 
poorer in salt, 
approaching more 
and more to the 
composition of 
the cryohydrate, 
which it reaches at 
a certain critical 
temperature. At 
this critical temperature the liquid solidifies as a whole, 
the temperature remaining constant until the entire 
mass is crystallised. The irozen mass is now made up of 
crystals of salt surrounded by the solid cryohydrate. These 
experiments show that while saline solutions, containing 
various proportions of salt, begin to freez» at temperatures 
that depend upon the degree of concentration, they all finish 
freezing at the same tomperature for that salt, ie, the 
freezing point of the cryohydrate. By plotting these results, 
for a given saline solution, with percentage composition as 
abscissse, and the temperatures at which the various mixtures 
freeze as ordinates, a V-shaped curve is obtained, having two 
straight branches meeting at a point corresponding to the 
freezing point of the cryohydrate. One branch of the curve 
represents the formation of crystals of ice in brines poorer 
in salt than the cryohydrate, while the other branch cor- 
responds to the formation of crystals of salt in solutions 
richer in salt; hence the conclusion is almost irresistible that 
their meeting point corresponds to simultaneous deposition 
of ice and salt, and, therefore, that the frozen cryohydrate 
must be a mechanical mixture of ice and salt, probably in a 
state of minute division, outwardly having the appearance 
of a definite compound. Mixtures of melted salts that form 
neither definite compounds nor isomorphous mixtures, solidify 
according to the same law; they, too, have corresponding to 
them a mixture of definite composition and lowest melting 
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point, which solidifies at a constant temperature. The salt 
which is present in excess solidifies first, until the composi- 
tion of the molten mass reaches that of the mixture of 
lowest melting point. There is no need, therefore, to make 
distinctions between the solidification of aqueous saline wlu- 
tions and that of mixtures of melted salts. 

Mr. Sauveur proceeds to discuss mixtures of metals, and 
by the aid of curves he shows that the law of ‘sdlubility of 
saline solutions is the same as that of fusibility of alloy: — 
For instance, the copper-silver curve is composed of two : 
branches of a V, the meeting point of which is at 770° C., 
corresponding to 72 per cent. of silver. This particular 
mixture has the lowest possible melting or freezing point of 
all silver and copper alloys; it is called the “ eutectic,” and is | 
analogous to the cryohydrate of saline solutions. Thereare : 
now two cases to be considered, for the composition of the 
alloy may correspond exactly to that of the eutectic, or it may 
differ from it. In the first case, as the mixture cools froma : 
high temperature, it remains liquid until it reaches the 
solidification point of the eutectic, when it colidifies as a 
whole, at constant temperature. If, however, the composition . 
differs from that of the eutectic, i. g., if one of the constituents 
is present in excees with regard to that composition—the : 

silver, for instance, 
inthesilver-copper : 
alloy—then when : 
the cooling mas 
reaches a certain . 
temperature, the 
sable in in 
egins to solidify, - 
exactly as did the 
water in the case 
of a salinesolution. - 
This deposition is 
accompanied by 
evolution of beat. 
The separation of 
pure silver con. 
tinues until the: 
portion remaining 
liquid has reached 
the composition of 
the eutectic. At 
this instant the 
n is —— 
with copper, the 
copper is saturated : 
with silver, and 
à; both solidify at 
7 constant tempera- 
ture. Alloys con- 
taining a larger 
percentage of 
silver than the 
eutectic are therefore made up of crystalline particles 
of silver in a matrix of the eutectic. Or if it be 
the copper which is in excess with regard to the com- 
position of the eutectic, it is pure copper which begins to 
solidify when a certain temperature is reached in the cooling. 
Alloys of silver-copper containing a larger proportion of 
copper than the eutectic will therefore be made up of 
crystalline particles of copper surrounded by the eutectic. 

By the help of some extremely beautiful micrographs of 
sections, Mr. Sauveur shows that there is good reason to 
accept the modern theory of euteotios, i.e, that they are 
merely mechanical mixtures of the constituent metal. 
Entectics are seen to be made up of extremely minute crystals 
or plates, in close jaxtaposition ; for their resolution they 
often require very high microscopic power. They frequently 
present a brilliant play of interference colours. . . 

We do not propose here to follow Mr. Sauveur inio bis 
discussion of the particular alloys of carbon and iron thal 
constitute steel; our readers will do well to refer to thd 
original paper if only to observe the magnificent examples of 
photo-micrography applied to sections of steel with May! ae 
proportions of carbon. Our purpose has been to draw 
attention to xm parts of a paper mia deal with * 
structure of alloys, a matter of the greatest importance 
those who are interested in ite electrical and mechanical 
qualities, and to those who are seeking an explanation of the 
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different behaviour of a pure metal and an alloy as regards 
electrical resistance at low temperatures. Additional evidence 
of the sub-divided structure necessary to Lord Rayleigh’s 
theory of resistance is presented by the eutectics examined 
by Mr. Sauveur. | 


ELEOTRIO LIGHTING NOTES. 


(Continued from page 488.) 


Weston-super-Mare.—It will be remembered that a 
week or so ago the Council decided by the casting vote of the chair- 
man to apply for a provisional order for electric lighting. The rate- 
pyers and opponents of the scheme have since met and passed 
molutions against it, and copies of these resolutions will be sent to 
th Board of Trade and the Local Government Board. 


Wimdsor.—In consequence of the great demand for 
ekotric light, the Windsor ad 3 B 
purpose next year increasing t plant by an engine and dynamo to 
b 6,000 lights. The customers now number 180, as against 86 
s the close of last year. The company also supply electric motors. 


Wolverhampton.— The Lighting Committee of the 
Wolverhampton Corporation have under consideration a scheme for 
tts extension of the electric light 5 i 5 a ee 
apital expendit which it is pro to submit e Town 
Qouncil next month. The scheme Provides for the extension of the 
pmerating plant and distribution plant, at an estimated capital cost 
d £99,000, and this will meet all demands expected in the winter of 
1899-1900. Having regard, however, to the extreme difficulty in 
obtaining electrical machinery, except upon long notice, owing to the 

state of the electrical industry, the committee desire the 

uthority of the Council to forthwith obtain and accept tenders for 

ae 300-H.P. steam dynamo set, and one combined battery charging 

md balancing set, the estimated cost of which is £3,200. This plant 

vill form part of the £29,000 scheme, and it is considered 

wey essential that no time should be lost in inviting and accepting 

bnders in t thereof. Whatever echemes may be hereafter 

al , the above plant will, it is asserted, be an absolute necessity. 

U these circumstances, the Oouncil have given the necessary 

wthority to the Lighting Committee. Owing to the steady and con- 

tinued increase in the work of the electric lighting department, the 

collector of accounts has been transferred to the borough accountant’s 
department. The chief offices of the department bave now been 
removed from the Town Hall to the electricity works, Commercial 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Alpine Electric Railway.—According to a Dalziel 
despatch from Zurich, an English syndicate has been formed for the 
of constructing an electric railway to connect Italy and 
witzerland. The proposed line is to pass over the Great Saint 
Bernard Mountain trom Aosta to Martigny, and is to be about 45 
miles long. The cost is estimated at 15,000,000 francs. 


Belfast.—The Electric Committee has unanimously passed 
the f resolution :—'' That the Co tion be recommended 
to promote a Bill in Parliament for the laying and working of electric 
tramways in the City of Belfast, especially in those streets not 
already provided with & tram service, with power to acquire rights 


over any exi tramways within the city, and for all other pur- 
naan or the establishment of an electric tram service in 


Broughty Ferry.—The Light Railway Commissioners 
sat at Dundee on 19th inst. for the purpose of taking evidence in 
connection with the ap anm by the company promoting the light 
milway between Dundee, Broughty Ferry, and Barnhill. The Earl 
of Jersey presided, and was accompanied by Colonel Boughey. 
Several objections were lodged on behalf of the Joiot Railway Com- 
pany, but these were , and witnesses were called. At the end 
cf the evidence the chairman said the Court felt that the order came 
forward with the powerful support of the Corporation of Dundee 
and the Burgh Commission of Broughty Ferry, and therefore it would 
be granted. The term of years would be 25, and the agreements 
between Dundee and Broughty Ferry with the promoters would 
require to be carefully gone into. Mr. Addyman, on behalf of tbe 
gxsomoters, accepted the terms as eatisfactory. 


Caleutta—The Corporation has granted the Calcutta 


L Famways Company a new lease for 30 years. The company is at 
to employ electric traction. 


: Chichester,—Mr. W. T. T. Cbadwin, C. E., who is 

esce inel in the promotion cf the light railway from 

CR the Ohi M Bognor, has been invited to attend an early meeting 
Chichester City Council in order to discuss the project. 


Dartford.—The Board of Trade have intimated their 
approval of the Dartford and District Light Railway, the difficulties 
which were raised as to access to the Thames having been settled. 


Hadderstield.—The matter of electric traction came up 
before the Town Oouncil last week. The borough electrical engineer 
had reported to the Electric Lighting Committee upon the provision 
of additional plant for supplying electrical energy for tramcars on the 
Lindley, Edgerton, and Outlane routes, a length of 664 miles, by. 
means of the overhead trolley system. He said the present electrical 
works were in a very good position if the whole tramway system was 
considered, and energy required by the Tramway Department would 
give the additional work required for the machinery in the day time. 
A further great advantage to the electric supply department would 
be that it would be possible to utilise th» tramway mains supplying 
continuous current for the purpose of motive power to customers. 
He estimated the capital expenditure for buildings and plant at 
£31,500. The interest and sinking fund to repay that sum in 25 
years would be £1,890 per annum. He estimated the c:sts charge- 
able to the Tramways Committee at 1d. per unit for generating, 1°63d. 
for interest and sinking fund, 67d. for repairs, or a total of 3 30d. per 
unit. The Electric Lighting Committee adopted the report. The 
Committee also recommended that application bo made to the Local 
Government Board for sanction to the Corporation to borrow £50,000 
for machinery, mains, and other apparatus required for the supply 
of electricity. The Tramways Committee subsequently had the 
report of the electrical engineer before them, and referred it to their 
Electric Traction sub-Committee. In reply to questions, Alderman 
Haigh (chairman of the Tramways Committee) and Alderman Calvert 
(chairman cf the Electric Lighting Committee) said it had not been 
absolutely decided to apply electric traction on the Lindley, Edger- 
ton, and Outlane section of the tramways, that the proposal to ask 
for power to borrow £50,000 was contingent upon its being decided 
to run the cars on that section by electricity, and that the difference 
between the £31,500 and the £50,000 would be required for other 
extensions of the present electric lighting works. The minutes of 
the two Committees were then adopted. 


Hull.—It is expected that the contract for relaying the 
Tk for the new electric tramways will be completed on November 
at. 


Kirkcaldy.— The Electric Lighting and Tramway Com- 
mittee are working energetically with a view to having their applica- 
tion for powers lodged in the ensuing session of Parliament. The 
tramway scheme is to connect with Dysart, instead of serving only 
the main thoroughfare of Kirkcaldy, and there is to be a returning 
route by the northern district of the town vid the new Den Bridge, 
the construction of which, at & cost of some £13,000, was recently 
agreed upon by the Town Council. The tramway will be on the 
narrow gauge principle, and the cars will be propelled by the over- 
bead wire system. The first installation of the electric light is to 
apply to High Street. Should the anticipated success warrant, there 
will be further development of both schemes. 


Liverpool.— Last Saturday the Light Railway Com- 
miseioners held an inquiry re the application for an order to con- 
struct a light railway from the city boundaries to Prescot, & distance 
of 3 miles 8 chains, It was explained that the object of the promoters 
of the scheme, the Lancashire Light Railway Company, Limited, was 
to have a continuous route of electric tramways from Liverpool 
dock to St. Helens and Prescot, the line at present proposed bein 
intended to join with the Liverpool electric tramway when exten 
to the boundaries of the city. It was confidently expected that there 
would be a very large passenger and goods traffic. 

When the City Council passed the scheme for an experimental” 
electric tramline between St. George's Church and the Dingle, the cost 
was estimated at £50,000. The Tramways Construction Committee 
have, however, asked the Council for a supplementary £35,000, 
bringing up the total to £85,000. 


Liversedge.—The District Council has had an interview 
in committee with a representative of a London firm of electrical 
engineers, who propounded a scheme for a service of electric tram- 
cars between Dewsbury and the Spen Valley. 


Newcastle—The new Tramways Committee of the 
Newcastle Corporation having had under consideration the question 
of the Parliamentary Bill for 1899, have decided to recommend to the 
Council certain clauses for insertion in the said Bill regarding the 
tramways. The whole matter will come up for discussion at a fhll 
meeting «f the Council to-day (Friday). The proposed additions prac- 
tically provide for municipalisation. Among other things, the clauses 
include :—Power by agreement to purchase or take upon lease or iorm 
junctions with any authorised tramways outside the city, which form 
continuations of the lines existing within the city; provision that the 
Board of Trade may make provisional orders for the construction by 
the Corporation beyond the city ; provision that the Corporation may 
use the lands for the purpose of generating electrical energy, and may 
thereon erect, construct, and maintain all such buildings, engines, 
dynamos, &c., as may be necessary and convenient for the generatioz, 
distributing, and tranforming and supplying elecbric energy for any 
purpose for which electric energy is by the Act authorised to be used 
or supplied. Provision is further made that if any of the tramways 
are worked by electricity, the Corporation shall have power to light 
by electricity the streets within the city, and all buildings, &c., where 
public money is spent for the lighting of the same. 
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Paisley.— On Tuesday last week the Light Railway Com- 
missioners held an inquiry at Paisley into an application by the 
British Electric Traction Company, Limited, for a provisional 
order to authorise the laying down of light railways inthe burgh of 
Paisley and district. Mr. Sydney Morse and Mr. Garcke were 
present for the company, and the Glasgow Corporation, Renfrew 
Authority, Paisley Corporation, the Caledonian Railway Company, 
the Govan Authority, Johnston Courcil, and other parties interested 
were represented. Mr. Morse explained the business and proposals 
of the company, and evidence was given in favour of the scheme by 
some cf the authorities mentioned. Mr. Macker zie, secretary of the 
Paisley Tramways Company, spoke to the Paisley Corporation having 
failed to exercise their option of purchase, and of the agreement made 
between his constituents and the British Electric Traction Company. 
He had considered the scheme before them. Even leaving out the 
line beyond the Paisley boundary to Glasgow, it would be a scheme of 
great importance to the general public. Mr. Garcke detailed the 
amount of labour which devolved upon him through preparing the 
scheme to meet the wishes of the Paisley Council. He was perfectly 
justified in saying that until lately he felt that he had all the local 
authorities with him other than the Glasgow Corporation. As a 
matter of fact, the town clerk was kept informed of all negotiations 
with the Tramways Company. He had great difficulty in getting 
reasonable terms from the Tramways Company, and he had to 
negetiate on the basis of securing them in their present position. 
The Tramways Company was not in a position to carry out a scheme 
of this kind, so he arranged that the Traction Company should carry 
out all negotiations aud bear the expenses. The Traction Company 
did not thiok the undertaking was worth the money, but they were 
in the position of having a vested right, and they tried to give as 
much as the scheme could afford. There had been no objection by 
any members of Paisley Corporation to the preamble; every member 
expressed himeelf as being in favour of the extension of the tram- 
ways system. He knew the road from Paisley to Glasgow; there 
were no houses, and it would simply be through traffic. It would 
take a considerable amount of money to put down a double line 
along that road ; in fact, it would be wasteful if the traffic did not 
call for it. There was a distinct moral understanding that the 
Paisley Corporation was in favour of the scheme. They were prepared 
to lay # double line through Paisley if such was insisted upon. 

Mr. Balfour Browne opened the case for the Paisley Corporation. 
He said that Paisley had come to the conclusion that her lines were 
not worked efficiently, that they were not doing all that might be 
done by tramways in Paisley. They were most anxious to see tram- 
ways made, and had, therefore, at the time when the British Electric 
Traction Company came forward, considered the scheme very care- 
fully. Although certain conditions were suggested, no detinite 
arrangement had ever been come to, and no resolution had been made 
in the Council approving of the scheme. When the Corporation 
heard of the Glasgow scheme negotiations were opened, and a 
resolution was passed in favour of the scheme, and in opposition 
entirely to the Traction Company. His learned friend complained 
that they had only had very recent notice of these negotiations, but 
they had only been really completed the previous day by the Cor- 
poration of Glasgow. The whole of the negotiations between the 
‘Traction Oompany and Paisley were on the understandicg that the 
tramways were to be carried to Glasgow, and the breaking cff of that 
absolutely freed them from any obligaticn to this company, if they 
were under any. 

The town clerk of Paisley gave an account of the negotiations 
wbich had taken place between the company and the Corporation, 
and observed that the line between Paisley and Glasgow was beyond 
all others the feature of the scheme. He still regarded it as the 
mcst important of what was originally suggested. The Paisley 
Corporation finally decided to throw in their lot with Glasgow, and 
therefore to the full extent oppose the Traction Company's scheme. 
. The Council were bound to accept what was best in the interests of 
the community. 

After furtber evidence and argument, the Earl of Jersey, G.C.M.G. 
(chairman) said: We don't think that this Electric Traction Com- 
pany has been dealt with in a fair and open way in this matter. 

ey have been led on to suppose that they had the support of the 
Corporation of Paisley with regard to their proposals. That much 
is evident from what Mr. Garcke said in his evidence. It was said 
that the Corporation had changed their views, but I think they might 
have given earlier intimation to the company of the probable change 
of these views. 

Mr. Balfour Browne: I should have preferred that they had given 
earlier information, but if your Lordship looks at the dates you will 
see very great difficulty in that. 

rd Jersey, in giving decision, said the Commitsioners adhered to 
the view which they expressed & short time ago, that they were not 
prepared to go against the strong view of the Paisley Corporation 
against allowing tramways to be made witbin the boundary of 
Paisley by the British Electric Traction Company as suggested in the 
order. The application was therefore refused. 

Mr. Morse asked that expenses be granted, but the Commissioners 
declined, Lord Jersey remarking that he sympathised with the com- 
pany, and again commenting upon the unfair manner in which they 

been treated. 

All things considered we think it would have been only fair for the 
Oommissioners to have allowed the promoters a portion of their 
expenses, the Paisley Council being made responsible. 

The Paisley Tramways Company held an extraordinary general 
meeting on 21st inst., and passed a resolution extending the time 
allowed the British Electric Traction Company to withdraw 
from or confirm the agreement with regard to the tramways 
to December 22nd, 1898. The chairman raid te regretted to 
some extent the way in which the compary had been treated in 
this matter. 


Scarborough.—A proposal is at present before the Town 
Council for the establishment of a system of 14 miles of electric 
tramways at Scarborough. There is not unanimity of feeling on the 
subject, and it is expected that the question will give rise to much 
controversy both in and out of municipal circles. A part of the 
scheme is to make a circular route of some six miles in extent. 


TELEGRAPH AND TELEPHONE NOTES 


The Amazon Cable.— We are informed that the ss. 
Dona Maria left Millwall Docks on Wednesday with 100 naxtical 
miles of telegraph cable manufactured by Hooper's Telegraph and 
India-Rabber Works, Limited, for the Am zon Telegraph Company, 
Limited, to be laid in the River Amazon. The core consists of 
7-strand copper conductor weighing 130 lbs. per nautical mile, 
insulated with an equal weight of Hoopers patent Iudia- rubber, 
and sheathed with 12 No. 6 8.W.G. galvanised wires, and served 
and compounded to a total weight of 4} tons per nautical mile. 


Pacific Cable Needed,—A Chicago daily paper published 
on August 24th, uses the following argument in favour of a Pacific 
cable:—'' The flag-raising exercises took at Honolulu on 
August 126b, yet it was not until yesterday that the fact was made 
known to the people of the United States. This demonstrates th. 
necessity which exists for & cable connec'ing Honolulu with th: 
American continent, ia order that the Government and people of thi: 
country may keep in touch with their newly acquired possession; ia 
the Pacific. A cable, extending not only to Honolulu bat to the 
Asiatic coast, is one of the pressing needs emphasised by the war and 
by the annexation of the Hawaiian Islande. Congress must give its 
early attention to this matter.” 


Telegraphic Interruptions and Repairs :— 


CABLES. Down. Repaired. 
West Indies— 


Barbadoes-St. Vincent... Bept. 15tb, 1898 ... s 

Santiago Caimanera ... Sept. 27th, 1898  ... s 
Amazon Company's cable— 

Oable beyond Gurupa... June Sth, 18988 „, ee 
Accra-Kotonou -— .. Aug. 8th, 1898 .. Sept. 27ch, 1898. 
Bolama-Bissao 885 .. June Slat, 1898 „ m 
Perim-Assab ... sis .. Sept. 13th, 1898 ... ane 
Seychelles-Maurice ... ... Sept. 18th, 1898  ... 


LANDLINES. 
Majunga-Tauanarive 


.. Bept. 19th, 1898  ... sis 
Saigon-Bangkok  ... 


.. Bapt. 27th, 18908  ... 


Telephone Pipes in the City.—At last week's meeting 
of the Oourt of Common Council the Streets Committee presented a 
report on the dispute between the Corporation and the Post Office 
authorities relative to the laying of telephone pipes without the 
permission of the former body. The committee submitted a letter 
from the Secretary of the Post Office intimating that the provision 
of wires between exchanges of the National Telephone Company and 
the houses of their subscribers was not contemplated. The letter 
further contained an assurance from the Postmaster-General that it 
his present policy should be departed from, he would not construct 
any telegraphs under consent of the Cor on within the city 
between the exchanges of the National Telephone Company and the 
houses of their subscribers without conveying to the Co tion an 
intimation that the policy had been changed. The committee stated 
that, subject to that understanding and to the usual condition that 
the contractors to the Corporation would be employed to make good 
the pavements disturbed, they had consented to the various applica- 
tions of the Poet Office authorities for permission to open the public 
ways.—The Court agreed with the committee in their report. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Ashton-under-Lyne.—October 3rd. The Corporation 
Market Committee is prepared to receive tenders for the installation 
of the necessary wires, fittings, &c., for the electric of the 
public market. The current will be supplied from the town mains. 
Consulting engineers, Mesers. Lacey, Olirehugh and Billar, 78, Ring 
Street, Manchester. See our “ Official Notices" September 16th. 


Belgium.—October 27th. The municipal authorities of 
Ghent are inviting tenders until October 27th for an installation o! 
electric lighting in the new Flemish theatre in that town. Tenders 
to L'Hotel de Ville, Ghent, Belgium, from whence particulars may be 
obtained. 

Bundee,—October 3rd. The Gas Commissioners want 
tenders fcr the supply of lead-covered cables and underground 


conduits. Specifications, &c, from Mr. W. H. Tittenaor, city 
electrical engineer. See our “ Official Notices" September 23rd. 
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General Post Office.—October 25th. The G.P.O. is 
inviting tenders (a) for the supply of red fir telegraph poles, to be 
delivered in London, and at Northumberland Dock (River Tyne), 
West Hartlepool, Hull, or Grimsby; and (b) for creosoting the 

les with 10 lbs. or 12 lbs. of creosote to the cubic foot, as may be 
directed . The poles to be felled during the winter of 1898-9. Forms 
of tender, containing all particulars, may be obtained on application 
to Mr. Chas. E. Stuart, controller of stores. 


Germany.— October 7th. Tenders are being invited by 
the Prussian State Railway authorities in Cclogne for the supply of 
11 tons of copper wire, 19 tons of galvanised iron telegraph wire, 
and balf-ton of gutta-percha insulated wire. Tenders marked 
" Angebot auf Lieferung von Telegraphmaterialen,” to be sent Die 
Koniglicbe Eisenbabr Direction, Cologne, from whence particulars 
may be obtained. 


Ghent.—October 29th. The Ghent Municipal Council 
is inviting tenders for the installation of the electric light at a new 
theatre. The work, says Daily Tenders and Contracts, has to be 
completed by June ist, 1899 (a fine being imposed for every 
additional day to completion), and maintained for 12 months. Labour 
clause. The contract includes the supply and delivery of 1,337 
incandescent lamps, 20 arc lamps, &c. All expenses for registering, 
stampe, notices, &c., which are estimated to cost 130 francs, to be paid 
by the contractor. A deposit of 8,000 francs is required, on which 
2 per cent. will be paid after 60 days. Specifications seen with, and 
pane obtained, on payment of 40 france, from M. Le Secrétaire 

mmunal (A. De Bruycker), Gand, or at the office of the paper 
mentioned above. Tenders, on stamped paper, registered, addressed 
as directed, with a certificate of deposit, to be posted by October 27th. 
The tenders will be opened at 11 a.m. on October 29th. 


Kingston-upon-Hall.— O.tober 27th. The Electric 
Lighting Committee invites tenders for the supply and erection of 
certain plant in connection with the electricity works, including high 
and low tension mains, casings, trench work, &c.; switchboard, con- 
tinuous current rotary transformers, motor-generator, &.; centri- 
fagal pump, condenser (ejector type), steam pipes, &c. Electrical 
engineer, Mr. A. S. Barnard. See our Official Notices" September 
23rd for particulars. 


Kingston-upon-Hull.— September 30th. The Corpora- 
tion wants tenders for the supply of 45 electric motor cars, 20 trailers, 
2 sprinkler cars, and 2 traversing platforms. Specifications from Mr. 
White, city engineer. See our Official Notices" August 19th. 


Leigh.— October 14th. "The Electricity Committee want 
tenders for the supply and erection of steam dynamos, switchboard, 
accumulators, mains, meters, overhead crane, water softener, &c., for 
the electricity scheme. Particulars from the engineer, Mr. John 
Foster, Leigh, Lancs. See our “ Official Notices " September 23rd. 


New South Wales. — October 17th. The New South 
Wales Government is, according to Daily Tenders and Contracts, 
inviting tenders for the supply for the Dspartment of Posts and 
Telegraphs of a steam engine and dynamo, 218 tons galvanised iron 

90 tons copper wire, 70,000 porcelain insulators, 16,000 zinc 
cylinders, 16,000 lead ditto, 50 tons copper vitriol, 1,000 bottles ink 
for Morse instruments, 1,500 telephones, 1,000 batteries (Leclanche), 
10,000 porous cylinders for same, 15,000 zinc ditto, 24 arc lamps, 
with 22,000 carbons, and 2,000 incandescent lamps. Further par- 
ticulars, &c., obtained from, and tenders to, the Secretary, General 
Post Office, Sydney, N. S. W. 


Piz mouth. — October 6th. The Corporation want tenders 
for the supply of an enclosed (ironclad) continuous current motor, 
shunt wound, for 10 B.H.P. at 850—950 revolutions, for 520-volt 
circuit, complete with s armature, starting switches, and resist- 
ances. Borough elec engineer, Mr. J. H. Rider. Bee our 
* Official Notices" September 16th. 


Portrane, — October 3rd. The Board of Control, 
Custom House, Dublin, is inviting estimates for the supply and 
erection of an electric light installation for Portrane Lunatic Asylum, 
County Dublin. See our ' Official Notices,” September 9th, for 
perticulars. 


Rathmines and Rathgar.—October 5th. The Electric 
Lighting Committee is inviting tenders for the supply and erection 
of Lancashire boilers, mechanical stokers and other boiler house 
plant, also high speed steam dynamon, condensing plant, overhead 
traveller, switchboard, underground cable work, cables, posts for 
incandescent street lighting, street lanterns, and incandescent lamps 
and meters. Consulting engineer, Mr. Robert Hammond. See our 
" Official Notices," September 9th, for further particulars. 


Spain.—October 3rd. Tenders are being invited by the 
municipal authorities of Almagro (Ciudad Real) for the concession 
for the electric lighting of the town. Tenders to be sent to El 
Secretario del Ayuntamiento de Almaguo (Ciudad Real), Spain, from 
whence particulars may be obtained. 


CLOSED. 


Chiswick.—The District Council received three tenders 


for the installation of electric li i i 
l c light at the pumping station. The 
pov "M Mn Wie 5 & Butcher, who quoted 
5 Wa mond quoted £204 88. 8d., and 
Thomnyeroft £280. ^ — 7 n ' 


NOTES. 


The Nernst Lamp.—It appears that considerable alarm 
has been cansed among the German electrotechnikers by the 
coming of the new Nernst glow lamp, which is about to be 
brought out by the Allgemeine Electriciti*s Gesellschaft. 
They fear that the value of existing installations may be 
depreciated if their tension is not suited to that of the lamp 
of the future. Prof. Nernst has, however, written a letter 
to the editor of Elecktrotechnische Zeitschrift, which ought to 
reassure them. The professor writes: —“ Your note has 
given me a welcome opportunity to answer numerous in- 
quiries which have reached both the A.E.G. and myself about 
the progress of the electrolytic glow lamp. We are of opinion 
that it would not ba advisable to publish any details before 
out experiments are completed, and we can arrive at a sour d 
decision about it. We can, however, at tbe present stage, be 
certsin that the lamp will be supplied to the public in a 
form suitable for use with existing electric installations 
(100—220 volts, continuous or alternutiog current). It will 
not therefore be necessary to delay the execution of projected 
installations until the lamp appears, nor need the owners of 
existing iustallations have any fear that the introduction of 
this lamp will put them out of date. These lines may 
perhaps contribute to allay the fears that have been enter- 
tuined by many onthis question." If the invention is any- 
thing like so important as the inventor's letter would lead us 
to suppose, a revolution in incandescent lighting must be at 
hand. Nernst's English patent (No. 23,470, of 1897) has 
just ben pub'ished, but gives very few more particulars as 
to the construction of the lamp than have already been pub- 
lished. The method of heating the incandeecent body 
involves the use of a wire made of a refractory electric con- 
ductor, such as platinum. Three ways of employing this are 
given, the heating coil being in each case in a separate 
circuit. In the first the wire surrounds the incandescent 
body permanently, and is itself surrounded by a transparent, 
refractory, insulating eubstance. Both of these systems 
necessitate that the circuit of the coil be switched off by 
hand when the material to be incandesced becomes a con- 
ductor. In the third method the refractory material is 
attached to an iron plunger, sliding in a coil, which is con- 
nected in the main circuit. As soon as the body becomes a 
conductor, a current flows through the latter coil, which 
draws in the pluoger, and at the same time draws the body 
from the heating coil, and actuates a switch which cuts the 
current off from the heating coil. The materials indicated 
in the specification are magnesia, zirconia, lime, and other 
oxides of metals, or such materials a8 are non-conductors at 
ordinary temperatures, but become conductors when heated 
to a high temperature. 


Liqald Air.—A Bray paper brays as follows in a recent 
leading article : — | 


Almost every European nation claims in its turn to have added 
some new page to the advance of science through one of her great 
men. The latest important laurel claimed under this head passes to 
America. "Through all time it has been held that the air which we 
breathe resisted all efforts to redus it to a liquid state. The crown, 
which fair science plants upon the brow of him who wrests from 
nature some of her most hidden secrets, this time falls to Prof. 
Charles Tripler, of America. 

Tnis Irish contemporary evidently does not believe iu that 
commonp'ace maxim: Honour to whom honour is Dewar.” 


Tramway Deputations.— With reference to a recent 
report issued by a provincial tramway deputation to the 
Continent on the subject of electric traction, Engineering 
gays: — The self-denying way in which the councillors of 
our provincial towns spend their time in investigating Con- 
tinental systems of tramways is really remarkable. We 
fancied that after the report issued by the City of Glasgow 
they would be content to take their knowledge at second- 
hand, but their local patriotism seems to impel them to 
investigate everything for themselves, It would be very 
interesting to learn what view the foreign bureaurutic 
officials take of these proceedings.” We wonder what our 
contemporary will say to the proposal of the City of 
Glasgow to investigate the matter yet once more ! 
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Electrical Accidents.—T wo accidents recently happened 
one after the other on the same system (alternating 
current at, 2,400 volts), the first at Puteaux and the second 
at Garches. In the first locality is a station from which elec- 
tricity is distributed throughout the surrounding neighbour- 
hood. The first accident happ2ned in the following manner 
o1July 28th :—A fire broke out at some India-rubber works, 
a wooden beam caught fire, and in falling brought with it 
the electric wires which were fixed upon it and which were 
conveying the current. The wires in falling touched a 
workman, who was killed; two other workmen, on going to 
the assistance of their comrade, were also killed. On 
August 8th at Garches, during a storm, some trees and some 
poste supporting electric wires carrying current at 2,400 volts 
were overthrown. A gardener of Montretont was killed while 
trying to shift a post which was obstructing his garden. As 
regards the first accident, it seems to us that at the time of 
installation care should have been taken to render it impos- 
sible for a beam to fall upon electric cables. Moreover, at 
the commencement of the outbreak notice should have been 
sent to the electrical station to cut off the current. Lastly, 
assuming that the duties of the first workman necessitated 
his being at the spot where the cables fell, the two others 
ought not to have touched them. When there is a dan- 
gerous installation in any establishment, the workmen ought 
all to be warned of the danger, and, above all, to be told 
what to do in case of accident. Formal instructions to this 
effect should be drawn up. With regard to the second 
accident, we cannot understand how after a storm which had 
evidently caused serious disturbances in the distributing 
circuit the company should not have turned off the current 
with a view to remedying the damage that had been done. 
It is most important in electrical installatiors, especially 
those using high tensions and alternating currents. to take 
every precaution as soon as possible.—J. L. (L Industrie 
Electrique). 


A Far Eastern Crisis !—A few days ago, says the Kobe 
Chronicle, the telegraph company coolies at Shanghai struck 
for an advance of wages. They refused to deliver the mes- 
sages, and Mr. J. Heuningsen, the’ general manager, had 11 
of them arrested. The next day they were brought before 
the Mixed Court, when Mr. F. S. A. Bourne, the British 
Assessor, stated that it was a serious thing for public servants, 
such as telegraph clerks, &c., to strike, and they should not 
do so. Two of the ringleaders were given 50 blows upon 
the hand with a heavy ruler in the Court room, whereupon 
the others cried out that they would go to work again, and 
were thereupon let off with a caution. We are afraid sucha 
method does not recommend itself for extensive application 
in dealing with English strikers, who are generally supposed 
to stand on a higher level of civilisation than the Chinese 


coolies. : 


Moribund Manhattan and Electric Lifts,—In the 
above we have the opinion of the Electrical Engineer, of 
New York, of the elevated railways of that city. It has 
become £o by reason of the competition of electrical cars at 
the street level. At one time the elevated line carried over 
half a million passengers eg fact, at times of particular 
holidays, we believe over 706,000 have been carried. Now 
it is said the line has lost its short distance traffic. Our 
contemporary gives no figures of the traffic, but states that 
22,000 extra fares per day would pay interest on the, at most, 
£2,000,000 required to introduce electricity. It is curious 
that the inside railways of the world’s two biggest cities 
should both be in a state of decay for lack of courage to 
embark in electrical traction. Electricity on the trains and 
elevators at the stations to lift at least the feebler and wheezy 
passengers to platform level are looked on as certain remedies 
for the dry rot of the Manhattan. While on the subject 
of lifts, is it not time to protest against the absence of 
passenger lifts at all our London stations? No matter 
where one goes, be it Broad Street or Ludgate and St. 
Paul’s, in the City, or the numerous suburban stations, 
whicb, with few exceptions, are all either up high stairs 
or down, as at Harringay, there is no provision for the 


aged or the weakly. We know, as a fact, aged people 
frequently forego journeys because of the stairs, and 
nowhere is the evil worse than in London. Occasion- 
ally a steep slope is provided, as at Stroud Green, but this 
is nearly as bad as a stair, for it involves energy expenditare 
at a rapid rate—a feat outside the sphere of practical 
physics for many people. Some of the New York elevated 
stations are very high up, and many passengers avoid 
them for this reason alone, and use the surface cars; and the 
same thing occurs in London, where people nisge the bus 
in preference to undertaking an arduous stairway. Bat with 
easy grades and electricity the passengers would be secured. 
Is not this proved by the strange emptiness of the 'buses to 
Waterloo, which may be seen running more or lew empty 
inside from Blackfriars since the opening of the electrical 
railway. If railways will not adopt electricity they will 
simply lose their business. 

Since the foregoing was written we are interested to 
observe the announcement in the daily press that Mr. 
George Gould has stated that electricity will shortly be 
substituted for steam power on the Manhattan Elevated 
Railway of New York. If this statement be correct, 
it is pregnant with interest, for it evidently means thet 
the company finds that steam traction does not pay, 
and intends trying electricity. As mentioned above, 
the line is losing traffic steadily, and, worse still, it has 
piled up a floating debt of over a million dollare, Its 
quarterly traffic ive are going from bad to worse, and it 
was recently thought that electricity would place things upon 
a better footing, and enable the line to regain its lcst traffic. 
The cost of electrical equipment has been m at from eight 
to ten million dollars, and we presume this is the 
which Mr. George Gould announces is to be adopted. 


Phase Transformers.—The usefulness of some simple 
form of phase transformer enabling single-phase currents to 
be split up into polyphase current», and thus permitting the 
use of à simple conducting system of one wire, would be 
especially appreciated in the field of railway work, where any 
attempt to use polyphase currents for power pu is met 
at the outset with the difficulty of a double trolley system. 
In a very valuable paper in Zeitschrift fiir Elektrotechnik 
Herr Gustav W. Meyer discusses all the forms of phase 
transformers with sp:cial reference to this application. An 
ingenious device for operating a three-phase motor on a single- 
phase current supply is illustrated. The motor, M, has the 
usual field winding and a three-phase winding on ita rotor. 
The stator is connected as shown to the two ends and the 
middle point of the secondary of an ordinary split trans- 
former, and in the primary circuit with this is connected a 


X 


non-inductive resistance, R, and a self-induction coil, c, as 
shown. By the switches, s and 81, these can be cut in or 
out of the circuit, At starting they are cut in, as shown, 
and produce a sufficient displacement of phase to start the 
motor. After the motor attains speed the switches are opened 
and the reaction of the three-phase winding on the rotor 
induces a current in the part x y of the stator winding, the 
machine continuing to run as a three-phase motor, though 
supplied with single-phase current. The American Elec- 
trician says that it is claimed that this method surpasses the 
rotary phase transformer of Arnó and Ferraris on account of 
its simplicity and cheapness and absence of moving parts. 


F. „„ 174 


x 
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The Chemical Action of the Electric Spark.— 
Berthelot has recently investigated the reactions which oscur 
when various alcohols, &., are submitted for a lengthened 
period to the influence of electric sparks in an atmosphere of 
nitrogen. The following are the conclu:ions:—1. All the 
alcohols examined fix nitrogen, yieldiag bodies of an aimdo 
or basic nature. 2. At the same time hydrogen is evolved 
in the case of the Cn Hu + 20 alcohols, methyl alcohol 
giving off one atom and ethyl and propyl alcohols, two 
atoms ok hydrogen. 3. This loss of hydrogen is comparable 
vith the dieci ition suffered under similar conditions 
(also in the absence of N) by CH and CH, which split off 
two atoms of carbon. Allyl alcohol, however, yields up 
comparatively little hydrogen, resembling, in this respect, 
acetylene allylene. 4. The phenols fix nitrogen in pro- 
portion varying greatly in individual cases, 5. The phenols 
evolve only traces of hydrogen, a circumstance noteworthy 
in respect to quinol, which go readily parts with 2H in many 
reactions. 6. Alcohols of the fatty series fix nitrogen at the 
rate of one atom for every 2H evolved, i.e., (see 2) two 
mols, of methyl, or one mol. of ethyl or propyl alcohol, fix 
one atom of nitrogen. As regards allyl alcohol, three mols., 
fix Ni. 7. Comparing the ratio of C to N in the compounds 
formed from the alcohols and corresponding hydrocarbons 
respectively, this ratio is the same for methane and signe 
alcohol; whilst ethane (or ethylene) and propylene fix only 
half as much N as the respective alcohols. Allyl alcohol 
fixes more N than allylene, the ratios being in the proportion o 
3:5, 8. In the case of isomeric bolies, the C : N ratio is 
the same for propyl and isopropyl alcohols, as also for pro- 
pylene and trimethylene. The three dihydric phenols differ 
s0 widely in their behaviour, that no conclusions can be 
drawn. 9. As regards structure, it is probable that these 
nitrogen compounds are aldehydric condensation products, 
pee a cyclic constitution, resembling that of the pyri- 
ine and quinoline bases. The original paper may be con- 
sulted in the Comptes Rendus, 126, 616. 


. Tractive Resistance on Tramways, —The Railway 


World gives the following figures of tractive resistances on 
tramways :—The average pull required per ton of load to 
keep a car moving is 30 lbs. With exceptionally clean rails, 
a$ during a heavy rainfall, and with the rail grooves void of 
dirt, the pull may be as low as 20 lbs. per ton, or below this 
figure, approximating to the 10 or 12 lbs. of railway work. 
Again, a very dirty, clogged rail, may demand more than the 
30lbs. Multiplying the pull by the speed in feet per minute 
giveathe power in foot~pounds, so that the horse power is simply 
H.P. = T m mon i z 
38,000 , where T is the pull per ton neces 
‘ary, w is the load in tons, and s the speed in feet per 
minute. This rule gives the horse-power on the level. To 
find the power on a grade, the vertical rise of the car is found 
by dividing the speed of the car in feet per minute by the 
length of road in which there is a rise of 1 foot. The 
number of feet of vertical lift multiplied by the total 
weight in pounds is the measure of the work done against 


gravity, or, MY where w is the load, s is the speed, 


and F is the distance, in which the road rises 1 foot. Thus 
al in 30 grade, F = 30. The addition of the two 
results gives the total horse-power. 


— course . 17 wir 2 * LU 
Chemistry given at niversity Co ondon, 
Profi. Hudson Beare, Fleming, a aay, The 
deliver 10 A on November 24th. Prof. Fleming will also 
iiac: 01 on “ Electrical Measurements,” com- 
litore on October 10th, and Prof. Beare will deliver 20 
Enginee and con duot laboratory work in Mechanical 
lars "Ing," commencing on October 14th. For parti- 
Week, ^ tO terms, &c., see our “Official Notices" this 


p testa short course of six lectures on “ Electro-Optics ” 
t the Finsb to be given by Prof. Silvanus P. Thompson, 
October h. ) Technical College, on Thursdays, beginning 


Electrical Canal Traction. An American experimenter 
has been granted permission to try electrical traction on the 
Miami and Ohio Canal. If successful he is to have the 
exclusive right for 25 years of all electrical traction work on 
this canal which is 250 miles long. It would thus appear 
that the canal owners being too timid to make the tests 
themselves of what must be a success, are prepared to put 
the canal into the hands of a monopoly for 25 years, and so 
possibly defeat the very object they have in view, the keep- 
ing up and, indeed, re-establishing of the canal, which has 
fallen very much into decay. The proposer is a Mr. 
Wagenhals, and here is a picture of this motor which is 
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ELECTRIC LOCOMOTIVE FOR CANAL TRACTION. | 


to run upon rails laid on the tow path. A speed of six 
miles per hour is found practicable by experiment, and an 
ordinary motor towed a couple of boats, each loaded with 80 
tons, at 10 miles velocity, but this was too fast and damaged 
the banks. Mr. Wagenhals’s motor is to weigh, says 
the Street Railway Review (to which we are indebted for our 
figures) no less than 20 tons, though only 6 feet over all. 
As the canal is only 60 feet wide and 4 feet deep, the motor 
seems to us enormously heavy. Let us suppose that to tow 
an ordinary barge at six miles per hour requires eight horses. 
One horse will tow a barge at two miles per hour, so that we 
have cubed the ratio of speeds. Eight horses will represent, 
say, 400 lbs. of pull at six miles per hour, a horse being 
taken equal to about 26,000 foot-pounds per minut». If 
one-fifth of the load on the wheels can be taken for adhesion 
this would give 2,000 lbs. as the weight of the motor, so that 
a 2-ton motor ought to do easily the draught of two boats. 
Possibly the 20 tons is a misprint for some smaller figure. 
Mr. Wagenhals expects the working expenses to be $95,000 
per annum. The present earnings are $190,000, so that 
there will be $95,000 to pay profits on the estimated cost 
of $850,000 necessary to equip the canal between Dayton 
we Cincinnati on which distance the above earnings were 
made. ! 


Circuit Breakers v. Fases.—It is becoming customary 
to use circuit breakers instead of switches to open and 
close main circuits, this probably being due to the fact that 
itis easier to trip the trigger of a circuit breaker than to 

ull out a heavy switch. This practice, says the New York 
wal World, although prompted by laziness, is to be 
commended, as the carbon brake of the circuit breaker 
removes the arc from the main contacts to a point where it 
does no harm. Double pole circuit breakerr, made up in 
euch a way that the two sides can be independently closed, 
require no switches in series with them, since the first pole 
restored acts as a safety when the second is closed, unless 
double-throw or change-over connections have to be made in 
the circuit. Even in this case the circuit breaker can always 
be opened in ahead of the switch, eliminating the arc from 
the switch contacts. It might be well for the manufacturers 
of this type of apparatus to get up double-throw, single, 
double, or triple pole circuit breakers, which could be used 
in place of the present circuit breakers and switches. 
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The American Tool Trade.—If Americans can make 
anything, we think that light machine tools are their 
Bpecialty. In heavy work so far they lack artistic feeling. 
Compare, for example, their good but hideous locomotives with 
our own, and again, the flimsiness of even an American 9-inch 
Jathe with the more businers-like build of an English lathe. 
But come to small toole, and the Americans are seen at their 
best. The president of the Gisholt Machine Company, a 
well-known American bouse, writes in Modern Machinery on 
the effect of the war upon American trade. This we may 
dismiss as off the point, seeing that Americana at present 
hang every excuse upon the war peg. But Mr. Johnson only 
speaks the truth when he states that European shop pro- 

rietors are, as a rule, not practical men. There is, as we 

ave of late taken frequent opportunities of saying, far too 
much nepotism about our English shops. While this is 
natural in a country like ours, where so many shops were 
rtarted about a century ago, it puts us at present at some 
disadvantage—a disadvantage which in due time will attach 
to American shops and to German shops, in neither of which 
country are there many important shops founded prior to 1860 
to 1870. At the same time, Mr. Johnson both understates and 
overetates his cage. We doubt whether our best shops in Eng- 
land of later foundation, especially such as, say, Herbert’s, of 
Coventry, would take second place to any American shop. 
Like other Americans who have begun to think, our author 
is troubled about the tariff, and is in a terrible fear of tariffs 
being put up against America in Germany, and he has even 
the grace to admit that the ridiculovsly high American tariff 
needs revision. Curiously enough, he wants America to keep 
free of foreign complications by giving up the Philippine 
Islands to Great Britain. America is not to charge for them, 
but to give them to us free, and we, on our part, are to 
placate Germany in the matter by another graceful concession. 
How would the Isle of Wight do? Poor, long-suffering 
Great Britain only wants to be asked, and she will grant 
America the free use of every harbour she owns in the 
world. Why, then, asks our author, should America worry 
over naval stations when Great Britain is so handy as a 
chestnut puller ? But we turn over a leaf, and find that all 
this is to have some compensation. A manifest destiny is 
to bring all the North American Continent under one flag. 
Mr. Johnson is a bold man to advocate one flag for all North 
America. We ourselves have long thought that such a 
consummation would be to the best interests of all con- 
cerned. We hea:tily reciprocate Mr. Johnson’s feelings, and 
look to the day when the “flag that never lost its grip” 
waves from Pole to Panama. What millions of dollars 
America would save every fourth year! 


Electrical Power on Shipboard.—The American 
Electrician, in an article by Mr. F. W. Roller, points out 
that not only is the economy of electricity so very great, but 
the multiplicity of steam and exhaust pipes constitutes a 
danger greater than that of shot and shell. Recent tests on 
the Minneapolis showed even 300 lbs. per H.P.-hour for 
some pumpe, and this is obviously a most serious cause of 
limiting the range of a warship. Even larger auxiliary 
engines use as much as 110 lbs. per hour per H.P. Farther, 
electricity enables ventilating fans to be placed in their 
pe compartments in place of requiring the cutting of 

ulkheads for air duots, ard another danger, that of sinking, 
is minimised. At most the steam consumption per H.P. 
applied toa motor as current would be 80 Ibs. per hour. On 
the Minneapolis the auxiliary engines consume a fourth of 
all the steam used. "They ought, of course, to exhaust into 
the low pressure casing of the main engines, but here again 
there would be long exhaust pipes, and an enormous weight 
of water in the steam. By means of electricity about 70 per 
cent. of the auxiliary fuel may be saved, and we see no 
reason why the exhaust should not now go to the main L.P. 
casing if not condensed in its own plant. Multiphase 
induction motors are recommended as best able to stand 
rough usage. They can be worked by simply adding three 
or four collector ringe, according to the system adopted, to 
the ordinary direct current generator, and taking off the cur- 
rent there by stationary brushes to the motors. While add- 
ing but little to the complication at the generator end, this 
would make matters very simple at the motor end, where 
probably lem skill will be available than at the generators. 


Presentations.—Mr. E. Cross, of the Bradford Corpora. 
tion Electricity Department, has been appointed assistant 
to Mr. J. A. Bell, the city electrical engineer at Aberdeen, 
and on Saturday last he was the recipient of a very handsome 
writing desk, which had been subscribed to by the whole of 
the staff. The presentation was made in the station by Mr. 
E. Wright, and friends representing the various departments 
of the works expressed good wishes for the future. 

On Friday last Mr. D. M'Leod, the assistant at the 
Aberdeen Corporation Electricity Works, was presented 
with a smoker’s cabinet and two engineering books on the 
occasion of his leaving the station to become manager to 
some Dublin manufacturing works. 


Electrical Stage Appliances—The Times says that 
Mr. Edwin Sachs is at present engaged in arranging for an 
installation of electricity with a view to changing scenes by 
electrical power at Drury Lane Theatre. By the new 
arrangement large sections of the stage floor (measuring 40 
feet by 7 feet) can be raised to any level above or below the 
stage, individually or together, by simply working an ordi- 
nary switchboard. The installation, which is undertaken by 
the Thames Ironworks, will be ready for the coming 
pantomime. 

Bad Wiring at Buenos Ayres.—The Review of the 
River Plate says: —“ The tricks of the electric light wire- 
men (as they are pleased to call themselves) in this city 
are numerous. We have heard of one who did not believe 
in prepared tape for covering the joints, but made his 
own by dipping bits of old rag in paraffin. Another 
excused himself, when it was discovered that half the joints 
were not soldered, on the plea that he had not had time; 
but he had found enough time to cover over all the joints 
with tape, and he waxed wroth when an engineer told him 
what he thought of him and his work. The excuses made 
for low insulation are numerous and varied, but no wireman 
has ever yet acknowledged that this is due to scamped 
work. There is such a boom in electric Jight work now, 
that everybody is going into the business, bnt many will 
retire with burned fingers and dearly bonght experience.” 


The Thermophone.— In the ELECTRICAL REVIEW, 
Vol. xlii, p. 393, we described some remarkable experimenta 
by Simon, which went to show that the electric arc was 
capable of acting equally well as a telephonic transmitter 
or as a receiver. Prof. Braun, of Strassburg, has recently 
published * an investigation into this phenomenon, which 
shows that the sensitiveness of all apparatus acting on this 
principle is considerably increased when the oscillating cur- 
rent is superimposed on a constant current. A current of 
periodically varying intensity, i, generates in time d ¿in a 
resistance 7, a quantity of heat represented by i? rdt If 
the amplitude of the current, which is supposed to b: small, 
is io, the greatest possible variation of the temperature 18 
proportional to i r. If now we suppose a current varia- 
tion, d 1, superimposed on a large constant current, 1, then 
the variation of the joule heat under like circumstances 18 
2 14 1. diishere = fj sin 2 x n t, and the maximum tem- 
perature variation is, therefore, proportional to 2 I$, f. 
From this we see that, with i, constant, we can make the 
variations as great as we please by increasing I. It is also 
evident from these equations that, in the first case, the 
original note is given out as an octave, while in the second 
case it is given out as exactly of the same pitch. Braun's 
experiments completely confirmed the predictions of this 
theory. A bolometer grating was used as the telephone, the 
sound given out baing intensified by a collecting fannel. 


When the small varying current of the secondary of an in- 


duction coil was sent through the grating no sound was 
heard, but when a steady current of 0°06 to 0°12 was super- 
imposed on this, the sound was distinctly heard. When a 
bolometer was arranged in circuit with four accumulators 
and a microphone speech, Joud and distinct, was given out 
by the bolometer. Mr. Preece was the first, in 1884, to 
describe an instrument of this kind, but Braun has not been 
able ta ascertain whether he superimposed a constant current 
on his telephonic current or not. 


* Wied. Ann., 65, p. 358. 
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Eeenomical Steam Working.—Prof. Aldrich, in the 
American Electrician, expresses the opinion that American 
ice in steam will favour, in the near future, higher pres- 
ure rather than superheating. One of his reasons is that 
w add 100° to the steam as superheat will take less fuel than 
to raise it to the ure corresponding to the same tem- 
perature, though in the latter case there is the necessity of 
providing extra strength of parts, He admits that the beet 
economy is that which is attained when there is no cylinder 
condensation; the walls must be dry at the point of releae, 
` wd be points ont the great importance of dryness, in oppo- 
- kion to the use of high pressures of mere saturated steam. 
- Dryness can be obtained by euperheating, while higher pres- 
fore gives more expansion, and he might have added greater 
wines, too much expansion not being by any means an 
altogether desirable thing. The reasonable superheat will, he 
thinks, really secure a dry release; there must be some ex- 
ternal provision, and he looks on the jacket as able to afford 
. Wis or the intermediate reheater which, of course, may be 
ako s saperheater, He thus sets out the conditions at which 
 lewoudaim. In simple engines, jackets and slight super- 
hest, In compound and triple engines the same, with re- 
. heating receivers. In no case must steam be admitted wet, 
even where not actually superheated. In existing plants an 
outlay on a guperheater or economizer will result in a gratify- 
ing return. Scarcely any plant need go short of reheating 
rceivera, these being so easy to apply, and it will always be 
. economical to raise pressures and reduce the size of the high 
. penre cylinder in proper proportion. The crucial fact in 
. «onomy is the dry cylinder at the point of release. American 
_ practice, so far, has stopped at casual superheating, and super- 
"beaters proper have been usually abandoned. To be really 
- effective, a superheat of 100° to 800° is demanded, so as to 
dire a true steam gas. American engine builders prefer not 
to jacket their cylinders, but will do so on request. When 
- made, there is a provision, as a rule, to feed the jackets 
. through a reducing valve, thereby giving the operator the 
` power to operate them at a disadvantage. It is, of course, 
beer nonsense to feed a jacket with reduced steam. Rather 
. there should be a separate jacket boiler at a higher pressure. 
Finally, he advocates the cross compound engine with re- 
- heater, as the most satisfactory means of driving a generator, 
~ which may so conveniently be placed between the two cylin- 
ders, except, in the case of vertical engines, which may 
- damage the generator by drippings, and im such case the 
. damos are placed on the shaft ends which overhang. 


Fire Insurance Rules.—The Liverpool and London 

XM Globe Insurance Company has just issued its special 
„ Tika” supplement of electrical installation rules. These 
- Wpplementa will be issued from time to time, dealing 
> pecially with the particular precautions which are shown 
- by experience to be desirable. The present risks for which 
" Tues are given are warehouses for the storage of produce, 
+ Corn, textile, and oil mille, theatres and music halls, 
-5 tnit] electric lighting stations, and drying stoves. 


lei Authorities and Electrie Lighting.—The 

says that Lord George Hamilton, M. P., bas forwarded 

We following letter to the Acton District Counoil, which had 
xw: him to oppose the Bill promoted in the last gession of 
5 ne nne by the General Power Distributing Company. 
| He Bill, as vill be remembered, excited much opposition 
, Nnong local anthorities which had taken up electric light ing 
hl 4 were proposing to do so :—'' India Office, White- 

ma. Bir,—I have to acknowledge the receipt of your 

Ew Juy 22nd. I am in favour of local authorities 
: ei control over the lighting in their districts, and, where 
^ redacti k, applying the profits of such enterprise to the 
f i of the rates of the locality. On the other band, 
non rite will often develop experiments and initiate 
F. Us be A ch of lighting which the local authority may 
timation of to conduct; themselves, and it is by the com- 
Li my be most o methods that the community at large 
45, Mention is nefited. The Bill to which you call my 
yi Then eme up i cell o session, and E shall be glad 

. “pio a ne a iews 
de Acton District G to hear what the views o 


r „„ r 
— M j * V * LI 


8 S EM 


Ro wm 
YA c 


Micro-structure of Alloys for Bearings.— The Mechani- 
cal World reprints a paper read before the Franklin Insti- 
tute, by Mr. G. H. Clamer, on ** The Micro-structure of 
Bearing Metals.” The author points out the advantages to 
be derived from a microscopical examination of the texture 
of alloys, as a check upon the foundryman’s work. It 
frequently happens that an alloy of good compos'tion is 
rendered inefficient by faulty manipulation, the mirture 
being uneven and granular. A skilled foundryman will 
often make a better metal from inferior scrap. Moreover, 
the wearing quslities can be predicted from the micro- 
structure of alloys; a b-aring metal which is finer in grannlar 
ttructare will wear the slower, because of the tearing off of 
smaller particles. In considering the question of cost of 
maintaining machinery, the exp2nses are directly dependent 
upon the wearing qualities of the alloy and its successful use 
us scrap; the alloy must have the quality of retaining its 
qualities after re-welting. For obtaining the best surface for 
micro:copic examination, the method of Guillemin is recom- 
mended. The specimen is first polished and then etched 
electrolytically by exposing it for a few minutes in a bath 
of very dilate sulphuric acid when connected with a single 
Daniell cell. A set of 12 micro-photographs of sections 
treated by this process accompany the paper. In conclusion, 
the author gives some useful information with regard to the 
structure and composition of babbitt metal. The first 
white metal successfully used for bearings was invented by 
Isaac Babbitt. It contained tin, antimony and copper. All 
white metals used for bearing purposes are now sold in the 
S:ates under the name of babbitt metal, and when us:d 
as a lining, the bearing is said to be “ babbitted.” But to 
distinguish this metal from the cheaper lead alloys it is 
classed as “ genuine babbitt ; it is harder than lead alloys, 
much tougher, is finely crystalline, and wears well. Owing 
to the proportion of tin, it is rather expensive. Practical 
tests show that an alloy of copp'r-tin-'ead gives better 
results, so far as anti-frictional qualities are cor cerned, than 
copper-tin-lead-pho phorous; moreover, it is found Ly 
experience that remelted phosphor-bronz3 is much more 
liable to give hot bearings than the newly-made metal. The 
it a in bronze takes the form of p! o phides, which 

igh temperature can drive out only in tmall proportions. 
After re-melting, the micro-structure becomes decidedly 
crystalline, whereby its anti-frictional and wearing qaslities 
are greatly reduced. The metal, after the tenth re-melt, can 
scarcely b» touched with a file. 


Muuicipal Telephone License for Glasgow.—It is 
stated that the Crporation of Glasgow has received a letter 
from the Postmaster-General stating that he will be prepared 
to give them a license for a telephone exchange on their 
securing the requisite powers from Parliament for working 
an exchange system. A condition of the license is, that it 
will expire December 31st, 1911. 


Babcock Boilers at Boston.—The Babcook & Wiloox 
boiler seems to be exceedingly popular in Boston, U.S A. 
That this is go is seen from the statement made in the New 
York Electrical Engineer that at the West Ead Street Rail- 
way Company power stations (five in number) 19,000 H.P. 
of these boilers is used, while the Lynn and Boston Street 
Railway has 4,000 H. P., the Elison Electrio Illuminating 
Company, 4,000 H P., and the Boston Electric Light Com- 
pany's new station will have 4.400 H. P. when comp'eted. 
Such a showing does credit to the Babcock boiler and to the 
Babcock & Wilcox Company. | 


Owen's College.—Oa Tuesday sfternoon next, October 
4th, the foundation of the new physical laboratory at Owen's 
College, Manchester, will be laid. 


Society of Engineers.— Before this Society on Monday, 
October 8rd, Mr. S. Cowper-Coles will read a paper on “ Proe 
tective Metallic Coatings for [ron and Steel,” 
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Appointment.—Mr. Maurice G. Temple, M.A., of Coat- 
bridge electric lighting station, has been appointed assistant 
electrician on the cable staff of the Anglo-American Tele- 
graph Con pany. 


Accident on the Waterloo and City Line.—The Daily 
Chronicle says that on Wednesday morning, on the quarter 
ee 10 train on the electric railway from Waterloo to 

ansion House, the brake failed to act upon arrival at the 
City end, and the train ran beyond the platform into the 
tunnel, and then came into collision, putting out all the 
lights, and giving the passengers a violent shaking. 


NEW COMPANY REGISTERED. 


Paris Singer, Limited (58,878).— This company was 
registered on September 21et, with a capital of £100,000 in £10 
shares, to acquire the business carried on by Paris E. Singer at 
Clapham, and by Ernest Archdeacon at Suresnes, near Paris, and at 
the Avenue de la Grande Armee in Paris, to manufacture, sell, and deal 
in gas, oil, electrical and other engines, cycles, motors, motor care, &c , 
and to carry on the business of electricianr, electrical and mechanical 
engineers, suppliers of electricity, &c. The subscribers (with one 
share each) are: —H. V. Higgins, 28, Bedford Row, W. C., solicitor; 
H. W. Stickland, 80, Riggindale Road, Streatham, solicitor; G. D. 
Horton, 129, Florence Road, Wimbledon, clerk; H. L. Pring, 34, 
Cambrian Road, Richmond, S. W., accountant; R. M. Campbell, 19, 
Klea Avenue, Clapbam Common, manager; M. B. Shaw and A. 
Reeves, 165, Manor Street, Clapham, S.W., clerks. The number of 
directors is not to be less than three nor more than five; the first are 
Paris E Singer, Frederick R. Cheeswright, and Robert J. Beadon; 
qualification, one share; remuneration as fixed by the company. 
Registered cffice, 165, Manor Street, Clapham, S.W. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Chili Telephone Company, Limited (29,252).— This 
company's annual return was fi'ed on August 30th, when 44,000 
shares were taken up out of a capital of £259,000 in £5 shares, and 
paid for in full. | 


Electric Construction Company, Limited (39,292).— 
This company's annual return was filed on August 23rd. The capital 
is £400,000 in £2 shares (50,000 preference); 25,000 preference and 
110,000 ordinary have been taken up, and 13,145 of the former and all 
the latter are considered as paid; £2 per share has been called, and 
£23,710 paid on the remaining 11,855 preference shares. 


Jandus Are Lamp and Electrie Company, Limited 
(43,898).— This company’s annual return was filed on August 20th, 
when 2,041 shares were taken up out of a capital of £30,000 in £10 
shares; 596 areconsidered as paid, and £5 per share has been called 
on the others, resulting in the receipt of £7,225. 


Improved Electric Glow Lamp Company, Limited 
(47,636).— This company’s annual return was filed on September 14tb, 
when 74,270 shares were taken up out of a capital of £100,000 in £1 
shares; 34,270 are considered as paid, and £40,000 has been 
paid on the others. 


CITY NOTES. 


Buenos Ayres and Belgrano Tramways Company, 
Limited. : 


Ax extraordinary general meeting was held on 22nd inst. at tke 
offices, Moorgate Street, Mr. J. B. Concanon presiding, to consider a 
resolation for winding up the company voluntarily. 

The CHAIRMAN, in proposing the resolution, remarked that the 
meeting was purely formal. Its object was to enable them to wind 
up the old Buenos Ayres and Belgrano Company, and to distribu‘e 
among the sharebolders the shares of the new Buenos Ayres and 
Belgrano Electric Company. 

Mr. J. ANDERSON seconded the moticn, which was carried unani- 
mously, 


The Onaraman afterwards stated that they would have to bold 
another meeting, which would be called as soon as possible, and then 
the shareholders would receive their shares in the new undertaking, 
They were proceeding as rapidly as they could with the equipment and 
construction of Mr. Bright's line, and they were also engaged almost 
daily in considering the reconstruction of their own line with electrical 
equipment. The directors bad no reason to change key gee held 
by them at the outset—that when the line was conv to one on 
which electric traction was employed, it would show them a ver 
handsome result. Probably some of them might be shareholders in 
other Buenos Ayres tramway companies, and they might have heard 
opinions expressed by the chairmen of some of those concerns to the 
effect that, as horses snd forage were cheap ia Buenos Ayres, they did 
not cee their way to make any change. t, however, was not the 
case of this company. They had a clean sweep from Belgrano— 
Bright’s line—right into the very heart of the city, a there 
were no narrow streets as far as that of the system was cou- 
cerned. They would lun a rapid and j 
Belgrano, which was a very important and rising suburb 
of Buenos Ayres, and with such a service he felt co. 
vinced that they would be well repaid. The conditions of other com · 
panies in Buenos Ayres were somewhat different from this company's, 
the lines of the former being almost entirely within the heart of the 
city, and in comparatively narrow streets. In answer to a question, 
the chairman added tha*, as regarded stopping stations, they would 
bave to consider the feeling of the majority cf their passengen. 
Generally on the Continent, and in some places in this country— 
Leeds, for instance—stopping places bad been decided on, in order to 
get over the journey more quickly. The people had to go to thes 
stopping places, but in Buenos Ayres be doubted whether the 
passengers would care to walk even 100 yards to a stopping station. 
Taeir cars, however, would be able to run very quickly, and they 
could be so easily stopped tbat passengers could be picked up at any 
point. 


Brazilian Submarine Telegraph Company, Limited. 
—The directors have, after transferring £25,000 to the reserve fand, 
decided. to recommend a final dividend of 3s. per share, making with 
previous distributions, a total dividend of 6 per cent. for the year 
ended June 30th, 1893, and also the payment of a bonus of 24 per 
share, both free of income-tax. The noe of the account, subject 
to audit, is carried forward. For the purpose of Peine the above 
dividend and bonus on October 27th, the register of transfers will be 
closed from October 18th to the 26th, both days inclusive. 


Anglo-American Telegraph Company. Limited.— 
The directors have resolved, after placing £6,000 to the credit of 
the renewal fund, to declare an interim dividend for the quarter 
ending September 30th, 1898, of 15s. per cent. on the ordinary 
stock, and £1 10s. per cent. on the preferred stock, less income- 
tax, payable on November lst, to the stockholders registered on the 
books of the company on September 30th, 1898. 


The Direct United States Cable Company, Limited. 
—The board has resolved upon the payment of an interim dividend 
of 3s. per share, free of income-tax, being at the rate cf 3 per cent. 

er annum, for the quarter ending September 30th, 1898, such dirvi- 
d to be payable on and after October 24th next. 


Eastern Extension Telegraph — Company.— Ti 
directors have declared an interim dividend for the quarter ended 
ne 30th last of 2s. 6d. per share, free of income-tax, payable on 
15th prox. 


Castner-Kellner Alkali Company, Limited.—Th 
directors have declared an interim dividend at the rate of 8 per cent. 
per annum for the six months ending 30th inst. 


TRAFFIC RECEIPTS. 


The Bristol Tramways and Carriage Company, Limited.—The receipts for th 
week onding 8 her 23rd, 1898, aie £2,992 168, 6d.; oorrespondicy 
period, 1897, £2,584 18. 10d.; increase, £408 14s, 8d. 

for the week evi. 


The City and South London Railway Company.—The receipts : 
ing September 25th, 1808, were £936; week ending September 36th, 1%. 
£891; increase, £85 ; total receipts for half-year, 1898, £12,314; correspond 
period, 1897, £11,694; increase, £620. 


The Dover Corporation Electric Tramways.—The receipts for the weer 
ending September 2ith, 1898, were £216 128. 6d.; week ending Septen 
25th, 1897, £132 7s. ; increase, £84 108. 6d,; total receipts to September Ht. 
1898, £6,207 98. 8d. 


The Dublin United Tramways Company.—The receipts for the week enda: 
September 28rd, 1898, were as follows:—D. U. T. Co., horse cars f. 
118. 7d.; ditto, electric cars, £460 2s. 4d. ; D. S. D. Co., electric cars. ELN: 
8s. 11d.; total, £8,912 2s. 10d. ; corresponding week last year—D. U. T. e. 
horse cars, £2,784 88. 4d.; D. 8. D. Co., electric cars, £563 0e. 9d.: tu» 
£3,817 98. ld.; increase, £564 19s. 9d. ; aggregate to date, £54,907 Its. 11. 
aggregate to date last year, £49,408 19s. 2d.; increase to date, £4,300 os.» 
the mileage open is 18 miles electrically, 81 miles by horses, as 88 7 
8 miles electrically, and 84 miles by horses, for the corresponding Pr“. 
last year. ; 


The Liverpool Overhead Railway Company.—The receipts for the week endi”: 
Beptember 25th, 1898, amounted to £1,680; corresponding week last jts: 
41.407; increase, £278. 


The Western and Brazilian 5 py lm Tue Ben 
e week ending September 28rd, a a P 
gross receipts payable to the London Plaue Prasillon slegrapb Com 
pany, Limited, were £8,062, 


ee t. . ... . . hSðBt ᷑—e—— . U IièùiU m:üüʃiu ᷑ĩðͥVVkk.s ðé̊L. way 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


| | Business done 


Present um or Dividends for N 1 qu 
lane, | NERIS Share. the last three years. | Sapt, 12 1 mth | "ix 
| 
| | | 1596. — 1897. | | Low 
, 40% African Direct Telegraph, 4 95 Debs. „ „ oe | TOOTH € | us OD tees 00 —304 1024 1003 
95,000 Amazon Telegraph, shares T we ..| 10 ae | | | 6— 7 6 — 7 T ve 
125,000 Do. do. 5% Debs. Red. . i * | 100 | [à 92 — 95 92 — 95 isi 
92,9601; Anglo-American Telegraph  ... . Stock £2 ‘gs £2 13s 63 — 66 63 > 66 | .. » 
3,038,020] Do. do. 6 % Pref. .. Stock £4 18s 45 6s ó qw 1154—1164 | 1164 | 1154 
3,038,020? Do. do. Deferred... Stock | .. |15g— 16 | 153— 164 lei 152 
10,00! Brazilian Submarine Telegraph — ...  ..  .. 10 7 7 * 73, 15j— 16} | 1523— 164 | 164| 157 
75,0001 Do. do. 5 % Debs. 2nd non 1900 ... 100 5 en . 112 —116 111 —115 112] | 112 
4X0 | Chili Telephone, Nos. 1 to 44,000  .. 54 4 2 4 & s St | M $9 |  [ ses 
10000000 Commercial Cable "M $100 7 8 8 % 180 —190 180 —190 sis di 
918207 Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock ... | +» | ... 105 —107 105 —107 | 106} | 1053 
24,800 Consolidated Telephone Construction and eee K 14% | 2 Aey $ W 5 Kas - 
16,000 Cuba n i 8 8 T 81— 9k | &— 91i e" js 
6000 | Do. 0 % Pref. 10 10 € 10 & 10 | 15 — 16 | 15 — 16 "D ae 
12991 | Direct Spanish DER m" i 5 4 4 458 4 — 5 4— 5 - iit 
6,000 | Do. do. 10 J Cum. Pref. - 5 10 10 % 10 % | 10 — 11 10 — 11 n e 
80,0001 Do. do. 44 % Debs., Nos. 1 to 6,000 ... | 50 | 44% | 44% | 44% 103 —106% 103 —106% | ... " 
60,7101, Direct United States Cable wal OEC 24 — | l14— 12 114— 12 111 113 
120,000 | Direct West India Cable, 44 95 Reg. Deb. 1 e .. 100 —103 100—103 101 bo 
40,000 Eastern Telegraph, Nos. 1 to 400,000 wk 10 64% 637% 7 % | 173— 181 | 172— 183 18 | 1733 
1,295,000 Do. 3495 Pref. Stock is |[100| .. | « | 105 —108 105 —108 | 1064 
40,000 Do. Prov. Certs., 50 95 paid is "NEN ux: ] 8. 62 — 55 ot P 
89,900 | Do. 5 T Debs., n August, 1899... | 100 5 5 5 9, 100 —103 100 —103 dud 3H 
1,902,6151 Do. Mort. Deb. Stock Red. .. Stock 4 4 4 126 —130 126 —130 127 - 
250,000 — 1260 (4 Astralasia T China Telegraph | 10 | 7 7 7 | 174— 18 174— 18 18 17} 
. 5 us. Gov. Sub.) Deb., 1900, red. ann. || 
53 { dor Bab) Deb a eoa) ] 100 5 3, 5 * 8 X 0 —108 | 99 —103 " 
Do. do. Bearer, 1,050—3, pm, 4,327—6,400 | 100 | 5 5 & 5 $ 100 —103 100 —103 e ivi 
ess 4 0 Deb. y oos i Stock| 4 4 4 125 —129 125 —129 1254 | .. 
astern and South can Telegraph, 5 / Mort. Deb., re ae 
1900 red. ann. drgs., Reg. Nos. 1 to 2,943 100 | 5 5 76 y. pM tru ee 7 * 
Do. do. do. to bearer, 2,344 to 5,500 | 100 5 5 .. |100 —103 100 —103 T - 
Do. 4 95 Mort. Debs., Nos. 1 to 3,000, red. 1909 | 100 | 4 4 *. |102 —105 102 —106 104 | 1024 
Do. 4% Reg. Mt. Debs. nee Sub. )1- 1—8,000 | 25 4 4 (e. 104 —107% 104 —107% | ... Yee 
Globe Telegraph and Trust 10 43 44 44 12 — 124 | 12 — 124 128 | 124 
Do. do. 6% Pref. — .. 10 6 6 6 163— 17} | 16j— 17} 173 1638 
Great Northern Telegraph, of Copenhagen... 10 10 10 10 29 — 30 2845— 203 | ... 
Do. do. do. do. 5 Debs. . | 100 5 5 5 101 —104 101 —104 *. wea 
Halifax & Bermuda Cable, 44% Ist. Mt. Dbs., w'n.1-1,200,rd.| 100 | ... aes .. |100 —104 100 —104 65 " 
Indo-Euro Telegraph "A 25 10 10 10 51 —54 51 — 54 i Sut 
London Platino-Brazilian Telegraph, 6 % Debs. ... 100 | 6 6 6 110 —113 109 —112 110 ese 
Montevideo Telephone, 6 95 Pref., Nos. 1 to 28,000 5 4 4 4 21— 2% 21— 27 i» esa 
National Telephone, 1 to 484,597  ... ^ 5 53 54 6 63— 58 58— 58 Ay 6] 
Do. 6 95 Cum. 1st Pref. TT 10 6 6 6 13 — 15 13 — 15 1 13 
Do. : Cum. 2nd Pref. ... | 10 | 6 6 6 13 — 15 13 — 15 so T 
Do. Non-cum. 8rd Pref., 1 to 250, 000 55 5 5 53— 58 bij— 58 5 5 
Do. Deb. Stock Red. Stock 3495 | 34% | 3495 100 —105 | 100—105 103 | 
Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 15 5 5 — §— ae - 
Pacific and European Tel., 4 * Guar. Debs., 1 to 1,000... | 100 | 4 4 4 105 —108 105 —108 i $i 
Reuter's ... - ae 8 5 5 5 8— 9 8— 9 T eee 
Submarine Cables Trust Kà asa VOOr sii es .. 136 —141 136 —141 TA — 
United dv Plate vicc" ja - 5 | 4 5 6 % 4i — - ase 
do. 6 % Debs. .. Stock 5 os | oe [108 —100 — [1038 —106 ed 5 
West African Telegraph, 7,501 to 23,109  ... „ 204145 nil nil 341— en - 
Do. do. 5 [4 Debs. . 100 | 5 5% 5 % 99 —102 99 —102 ass ssi 
(08 | West Coast of America, Nos. 1—30,000 and 53, 001—53,008 | 23 iva is — 1 — idi " 
Do. do. 4% Debs., 1—1 ,500 gua. by Braz. Sub. Tel. | 100 ... à .. |104 —107 104 —107 ys =a 
64,269 | Western and Brazilian Telegraph e wi 3619 2 34 12 — 14 | 12 — 12j 129 123 
Do. do. do. 5 % Pref. Ord. . aes 74 5 5 5 8 — 8j 8 — 8j B] s 
Do. do. do. Def. Ord. 73 1 ni i 4 — 44 4 — 4k ji T 
Do. do. do. 4 ^ Deb. Stock Red. ... Stock ... - .. |107 —110 107 —110 à 
West India and Panama Telegraph .. nei 201 $ 1 4 1 — 1 1 — 14 1 — 
Do. do. e 63 Cum. Ist Pref. ... | 10 6 6 6 91— 9j 91— 9j 94 9; 
Do. do. Cum. 2nd Pref. . 10 6 6 6 6 — 7— 9 TE | -a 
Do. do. isa 5% "Debs. „ Nos. 1 tol 800 100 5 5 5 105 —108 105 —108 — et 
Western Union of U.S. Telegraph, 7 85 lst Mort. Bonds 81000 7 T 7 105 —110 105 —110 M - 
Do. do. do. Ster. Bonds 100 695 6755 |6% |98 —103 | 98 —103 ‘4 à 
ELECTRICITY SUPPLY COMPANIES. 
| ee | | | 
30,000 Charing Cross and Strand Electricity Supply LETS 18 * | 7 95 | 12 — 13 | 12 — 13 
2,000 Po. do. do. do. 4 Y Oum. Pref.) 5| .. | ae | „ | 6— 86 | 6— 6 
26,000 *Chelsea Electricity Supply, Ord., Nos. 1 to 10,277... .. 5 5 5%/6%| 9—10 | 9—10 
000 Do. do. do. 43 % Deb. Stock Red.... Stock 44% | 44% | 44% 113 —115 |113 —115 
"yes City : London Electric Lighting, Ord. 40,001—90,000 .. 10 5 %% | 7 95 10 9) | 244— 254 | 244— 253 
pne Do. p Certs. Nos. 90,001 to 100,000 £5 RO I vus Dem a 24 — 25 24 — 25 
400,000 Do. Cum. Pref., 1 to 40,000 ... 10 | 6 & 6 & 6 & 164— 174 1 174 
40 Do. Deb. Stock, Scrip. (iss. at £115) ‘all paid 19575 575/65 125 —130 125 — 130 
0% County of Lond, be Benih Prov. Miss. Ltg.,Ord.1—80,000 | 10 | nil | mi | mi 13 — 14 | 13 — 14 
20 A do. do. Nos. 30,001 to 40,000 £6 paid. | 10 | un 93 
40 D do. do. 6 95 Pref., 40,001 60,000 10 6 95/1695, 6 % 14 — 15, | 14 — 15 
Edmundsons Elec. Corp., Ord. Shares 1—17,400 .. 4 om | 5 5 — 51— 57 
10 House. to- 3 Electric Light Supply, Ord., 101 to 10, 100 5 SR NC E. 9—10 | 9 — 10 
6,4) «y do. 7 % Cum. Pref.. 5 7 1 7 94— 10h | 94— 104 
220.090) etropolitan Electric Supply, 101 to 62,500 10/49, 5 6 | 17 — 18 K 17 — 18 
642 N % First Mortgage Debenture Stock | ... 44% | 4476 | 44% 116 —120 116 —120 
| Wm ag, ting Hill Electric Lighting 10 2 % 4 % 6 9, | 154— 164 | 154— 163 
: St. James's and Pall Mall Electric Laght, Gru. 5 | 74% 103 144175 | 17 — 18 17 — 18 
r E Do. do. 7 % Pref., 20,081 to 40,080 | 5 | 7 L 7 82 9.— 10 
" — Bulg do. 4 % Deb. Stock Red. .. Stock.. |4% |105 —108 105 —108 
| 79,900 | ** eR Electricity Supply, Ord., £2 paid ... - 5 | .. | ves 2 2i— 33 22— 33 
Westminster Electric Supply, Ord., 101 to 80,000 — 5 | 7% | 9 * 1295/16 — 17 |16 — 17 


"Sc uo» 
wi owe 
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* Subject to Founder's Shares. 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
m eee ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL CO COMPANIES, 
, | Stock 


| ; | | Business done 
Present | Dividends for Closing Closing 
at NAME. FE | dhelasi —— "s | C Been. ope Som. | daring week 
; PEERS ER. MENO mn NOU 
1895. 1896. 1897. l Highest 
60,000 | Aluminium A" shares, Nos. 1—60,000  ... -— "LO BUT | 23— 3 | 2j— 81 ' | — 
90,000 Do. 4 95 1st Mort. Deb. Stock Red. e. a UY TP 955 .. 96 —102 96 —102 | 
30,000 British Electric Traction às ee 164— 17 164— 17 
Do. do. 6% Cum. Pref. 30, 0010, 000 : 
10,000 Basics [Ub emma aL) A" TE cag is = 14 | W 13944. 
90,000 Brush Elecl. Enging., Ord., 1 to 90,000 — *. 2495| nil | nil | 1j— 2 d 1}— 2 1 
90,000 Do. do. " Non-cum. 6 % Pref.,1 to 90, 000 2 | 8 nil 495, 21— 2gxd| 21— 284 | "y 2j 
125,000 Do. do. 44 95 Perp. Deb. Stock s. Stekl .. 107 —111 107 —111 xd og I 
50,000 | Do. do. 44 Y 2nd Deb. Stock Red. Stock - . . 102 —105 (102 —105 104 | .. 
20,000 | Callender's Cable Construction shares, Nos. 1—20,000 ... 5 je P 4a % |40 —— H l0—11 | .. 
90,000 D». do 44 95 Ist Mort. Deb. Stock Red. ve T auk boa 110—113 i110 —113 | a | 
19,894 Central London Railway, Ord. Shares A sha | 140] a | es | cow | 10 — 104 | 10 — 10} 10$ | 10} 
129,179 Do. do. do. Sooda a cn) 20) =| aoe cok XE oer ee 
59,254 Do. do. Pref. half- 3 £l paid n Nm abc Fai 1j— 1$ i= 1i 13 
67,680 Do. do. Def. do. £5 paid - 441— 5 44— 5 2: 
630,000! City and South London Railway E dx dis. 18% 70 — 72 |70—72 | 1 | 7 
22,500 Do. do. Ord. shares, Nos. 1 to 22, 500 £3 pd. . | 291— 81 2) 8E [ ue 
32,098 Crompton & Co., Nos. 1 to 32,098  ... à | eom dom] 11— 2} | 1#— 21 "E eee 
Do. 5% Ist Mort. Reg. Debs., 1 to 743 of ` | | : 
82,850 £100, and 901 to 1 ,070 of £50 Red. r 89 — 94 | m ij 
99,261 Edison & Swan Utd. EI. Lgt., GOAT shares, £3 pd. to 99,261 5| 5*5, 53759, 6% 21— 2% 21— 23 | 
17,139 Do. do. do. ‘egy Shares, 01—017,139 | 5 5 54 | 6% 4— 5 | 4— 5 
194,023 Do. do. do. 4 % Deb. Stock Red. ... | 100 | ... | ... . . 101 —108 101 —103 | 
110,000 | Electric Construction, 1 to 110,000 ... «| $| 6%) 6% % „ 92& „ 38 | E 
16,343 | Do. do. 475 Cum. Pref. 1 to 16,343 2i T pT 7 21— 3} 31 | 
111,100 Do. do. Perp. 1st Mort. Deb. Stock  ... Stock . | . . 105 —107 105 —107 | 4 
91,196 Elmore's Patent Copper Depositing, 1 to 70,000 ... m S uu | ne de E 4B 8—  & | a 
67,275 | Elmore’s Wire Manufacturing, 1 to 69,385, issued at 1 pm. Md ues els: 4 4| LP i 
9,6001 | Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 yi | 10 104% ri | 7 10 — 12 | 10 — 12 | 2 
12,500 Henley's (W. Ex Telegraph Works, Ord. ... is sc] MJ 10 12 2041— 214 | 204— 214 21] i 
3,000 Do. do. FS Pref... 5. 10 7 & 7 7 18 — 19 18 — 19 15] i 
50,000 Do. do. do. 44 Mort. Deb. Stock.. Stock 4h 44 44% 110 —115 110 "B. | oam a 2 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works - z| 10 10 Y 10 35| 10 224— 234 | 2241— 233 231 27 x 
300,000 Do. do. do. 4 % 1st Mort. Debs. | 100 ET a 103 —107 101 —105 xd 16 „ x 
37,500 Liverpool Crone: | Railway, Ord. . 10 235 2495, 384%: 10 — 103 10 — 10 „ 2 
10,000 f Do. Pref., £10 paid sb 90! A 5 5 5 95 151— 16 — e dM 
37,350 Telegraph 88 and Maintenance ... 12 | 15 Y 15 15 % 89 — 48 39 — 43 n 
150,000 Do. do. do. 5 95 Bonds, red. 1899 100 | BT 8 5 95100 —108 100 —103 | 3 
540 ,0001' Waterloo and City Railway, Ord. Stock 51100 5 5 Ms 126 —131 125 —130 128) | E £i 
t Quotations on Liverpool Stock Exchange. t Unless otherwise stated ted all shares are fully paid. 1 
| l Dividends m: marked $ are ior i ior a year co consisting « of tl the latter part of one year and the first t part of the next. M 
LATEST PROCURABLE QUOTATIONS 0 OF SE SECURITIES NOT OFFICIALLY QUOTED. 2 
ham Electric Supply, Ordinary £5 (fully paid) 103. London Electric Supply Corporation, £5 Ordinary, 3j—4. 80 
verum luminium, Ordinary, 104—114 ; 7 95 Pref., 12—13. National Electric Free Wiring, 108. paid, $—14. "x 
e to-House, 4495 Debentures of £100, 106—109. T. Parker, £10 (fully paid), 13—134. i: 
Kensington and Knightsbridge Electric Lighting, Ordinary AE | Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
£5 (fully paid) 14—15; Ist Preference Cumulative 6%, £5 paid, 7j—8]. Dividend for 1896—6%. 
vay paid), Lam Debentures, 107—109. Dividend, 1897, 
n Ordinary Shares 10%. 
* From » Birmingham Sh Share List. — Bank r rate of discount 3 per cent. (September 22nd, 1898. "^ 
MARKET QUOTATIONS, Wednesday, September 28th. 
CHEMICALS, &c. This week. week. Last dii | METALS, &c. This week. Last week. — 
a * Hyäroohlorio .. . perowt| — 5 | 8- [| € | b Aluminium Wire, in ton lots.. per ton £224 £224 
a e. per -.. 22/- — vé | b Sheet, in ton lots.. per ton 4191 £191 M 
& og Galle su y: .. per cwt | 82/- | 327 | vá c Brass (rolled metal 2" to 12" basis per Ib. ^4 T 
a „ Sulphuric . per cwt 5/6 5/ i4 | : „ Tube (brazed) . .. per lb, [ | T 
a oniac, Sal .. per ton | l- 87- | 80 Wire, basis 54 .. Per lb. : | T 
a Ammonia, Muriate (grey) .. per ton £19 | 219 F per lb. l. 8j- 
n (whi te) .. per ton £26 | £26 | f „ Sheet os „„ 3 5/— 5/- | 
4 Bleaching pow der , .. per ton | £6 15 £615 g Copper Bars T T . per ton £62 
a Bisulphide or of Carbon .. .. per ton £15 £1 9 .» Wire (basis price) per lb. 7 7 | 
a Borax .... per ton | £14 10s, | £14 10s 9 A „ „ „„ DER £ | 
a Benzole (90 2/,) és - .. per gal. | 7/- 7/- g - per ton £62 
a „ (50/90 %) a's .. per gal. | 5/6 | 5/6 n German Silver Wire per lb, 176 1/6 | T 
a Copper Sulphate . per ton £17 s | h Gutta-percha, fine „ per Ib. 56 1 
a Lend, Ni té- . per ton | £2810s. | £23 108 | k India-rubber, Para fine . per lb. | 4/- forw'rd forw'rd: ld. dec. 
a „ White gar per ton £3010s. 430 108. i Iron, Charcoal Sheets .. per ton 418 £18 . 
a „ Peroxi . per ton £27108, | £27 10s | i „ Pig (Cleveland warrants) per ton 48/44 43/- M. inc. 
a Methylated irit A per gal. 2/9 2/9 | 3e tu Forgings, ao aea ea per ton £11 | From £11 
a Naphtha, vent (90. oF | i , Scrap, es .. per ton - 45 
100^ C. per gal 6/6 | 5/6 | Y i „ Wire vend No.8.. perton 2815 | £815 | 
a Potash, Bichromate, in casks. . per lb. 34d. Bid. i g Lead, English Ingot  .. .. perton 418 £13 
a „ Caustic (75/80 °/ per ton 424 24 | * f op» „ Sheet per ton 413176 | £13 176 
o" Bisulphate 8 .. per ton £35 £35 T Mica per Ib. 5/6 
a Shellac xu .. per cwt. 64/- 64/- Ps m Manganin Wire No. 28. . per lb. p S 8/- | 
a Sulphate of Magnesia . .. perton | £410 | £410 "v g Mercury ; per bottle) © £7 9 | 9s. dec. 
a Sulphur, Sublimed Flowers .. per ton £6 10 £6 10 V o Platinum .. Ra RE .. peroz. |. £216 £2 16 | T 
à " eda ＋ .. per ton £5 10 £5 10 - | «Steel, Magnet, according to - gU 
.. per ton £5 | £5 ‘a description ot .. perton | From to £40 . 
2 802 danio (white 70 9) .. per ton £815 | £815 Kä i Steel, Magnet, in bars .. x 258 £58 .. 
a „ Crystals .. .. per ton £3 £3 is g Tin, block ..  ..  .. . porton | £7610 | £76 10 . 
a „ Bichromate, casks  .. per lb. 8d. 8d. os g „ foil per 1b, i 1/3 . 
| j Yarns, Cotton, Single 101b, bundles pr Ib. 6d. . 
| Flax, 6 or 8 lea. . per Ib. d. . 
» Hemp, 8 ply 10 Ibs, d e 


. lb, 
s » Russian, 10 lbs. — Ib. 


j 

j 4 | 
, 

E T 180 lbs. rove .. per ton £1110 | £1110 | 
j Manila, 24 thread per ton 431 £31 

k Zinc, Sheet (Vielle orae 

brand) .. £96 


a Quotations supplied by Messrs. G. Boor & Co. i Quotations supplied by Messrs. Bolling & Lowe. 

b » 4 „ The British Aluminium Co., Ltd. j »" » » » Henry C. Yeo & Co. 

c a » » Messrs. Thos. Bolton & Sons. k " i »" 5 Mor: s Ashby, Limited, 
d T " " l " " T " Sanders, Wake & Co. 

e " i " m b " zi ee W. T. Glover & Co., Ltd. 
f ” n n The India-Rubber, G. P., and Teleg. Works Co, Ltd n ” ” " n P. Ormiston & Sons. 

go >» „ „ Messrs, James & Shakspeare, o 


n ” ” ” Johnson Matthey & Co, 
3 n n Jackson & Till, a 


m 
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VL. No.1,0088,Szerzuaza 30, 1898.) THE ELECTRICAL REVIEW. | 508 


THE ADDRESS TO THE BRITISH ASSOCIA- 
TION, MECHANICAL SCIENCE SECTION. 


Ss Joy Worrm BARBY in his address said very little that can 
be metly abstracted, it dealing generally with ships, harbours, 
and docks; but one little item may be noted more particularly. He 
strikes a note of warning — ex cathedra utterances and prophecy 
bued spon ill-considered and hasty generalisation. Tredgold, 
for example, considered that bridges should be designed for a wind 
premare of 40 lbs. per square foot, such a pressure having been 
ihom bya board 1 foot square. Then when the Tay Bridge fell in 
1879, the Board of Trade called for 56 lbs. on the whole exposed area 
to be provided for. Yet experiments at the Forth Bridge with two 
puges, one Of 300, the other of 14 square feet area, showed that the 
lige board registered 387 per cent. less unit pressure than the small 
bard. The Tower Bridge bascules again, where a gauge showed 
6 to 9 lb per square foot, only registered on this area of 
300 square feet from 1 to 11 lbs., as shown by the working 
of the actuating engines. He deplores the waste caused by the 
balding of bridges for 56 lbs. wind pressure. We believe this 
pressure is still the standard in America for an unloaded bridge, and 
spout 30 lbe. for a loaded bridge, the argument being that 30 lbs. 
would tum the train over anyway and wreck the bridge, and, there- 
fore, it may a8 Well be wrecked by the train at 30 lbs. as by the wind, 
and so it is useless to waste money on 56 lbs. wind bracing, except for 
tbe anloaded conditions. There is a tendency to argue things to be 


impossible, because they are not practicable with the appliances of 


to-day, and the tendency is to be guarded against. 

At the same time, while it i ever necessary to guard against an 
andae conservatism, it must not, we think, be overlooked that the 
maj rity of the swindles which are foisted upon the public by wily 
charlataas base their claims for recognition on their having com- 
pletely demonstrated existing ideas to be wrong. There sre some 
facta which we are at liberty to take as fixed, such facts as the pos- 
sible generation of h at from 1 Ib. of carbon. Nor should we feel 
ucomfortable at the charge of old fossilism if someone showed 
unduly bighevaporation. It is, however, in jast such matters that 
ts a nation Eaglishmen have been a little short, and it is in the 
knowledge to pick out the reasonable from the unreasonable that the 
Germans have given us the go-bye ia some respects, and that we have 
urged that our own leading men should be better armed. 

Theoretical science is very well so far as it goes. Experimental 
sence ia very well if it goes far enough. In the matter of wind 
pressures alluded to, experimeot has not always gone far enough. 
We have used a square foot reading as good enough to generalise a 
whole bridge. 

Probably continued experiment would enable some sort of a 
cave of areas and maximum wind pressures to ba worked out so 
that large structures could at once be safe and economical. The same 
ugaments and facts can be paralleled in many directions. Successful 
N implies correct judgment in estimating reasonable 


BRITISH ASSOCIATION FOR THE ADVANCE: 
MENT OF SCIENCE, BRISTOL, 1898. 


THE ACTION OF ELECTRICITY ON PLANTS. 
By E. H. Cook, D. Sc., F. I. C. 
Abstract of Paper read before Section A. 


Tr? destru:tive effects of electricity of high potential upon plants 
needs no demonstration. It is only necessary to remember the wrecks 
which are made of our finest forest trees by a single flash of lightning 
w call vividly to mind the enormous power of the discharge. But 
the action of smaller quantities at lower potentials has not been ex- 
lansively studied. True it is that from time to time we hear of 
wonderful results being obtained, and marvellous experiments being 
mide, In many of these cases, undoubtedly, exaggeration has been 
indulged in, and the attitude of the scientific man has become very 
rie that of the sceptic. This is unfortunate, because there is un- 
1 something in the subject, although the unravelling of the 
u surrounded by peculiar difficulties, involving complicated and 
ce prolonged experimentation. 
Ri 19255 considerable time the idea that electricity might have 
in the dence on the growth of plants seems to bave been simmering 
bx NE of many experimenters. Thus, in 1806, the great 
uriving by Candolle, experimented for a long time, but without 
balls ar definite results, Other experimenters also tried, but no 
bring kis to have been obtained until Naudin used means for sup- 
plants were ty from an external source to the soil in which the 
The experimen u, He claims to have obtained increased effecta. 
vell keo ts of Sir William Siemens with the electric light are 
Romia WR some of the most important have been made ia 
whom, perha ew, and in France by several agriculturists, of 
ke i pe, M. Barrat and M. Paulin may be mentioned. In 


have rand oer timer ta have been made on the large scale, and 


T many years. 
wan patients recorded in this paper were commenced so far 
lions affecting They haves been repeated many times as the condi- 
the y became known. They may be 
three hemde :—(1) Those relating to the germination 
Thee dealing pote relating to the growing of pam in soil (3) 
hug, ze. 8 With the lower forms of plant life such as alge, 


1. /nflwence on the (ler minal ion ot Seeds. Numerous experiments 
were made in order to see if any effects could be obtained with con- 
stant or intermittent currents and with high or low tension elec- 
tricity. Taking one mode of experimenting as a type of the whole, 
a current of electricity varying from 1 to 10 milliamperes was 
by means of carbon plates through moistened grains either of barley, 
wheat, peas, or other reeds contained in beakers. Bide by side with 
these were placed similar seeds through which no current was passed. 
The current was switched on for about two hours daily. The results 
were sometimes indefinite, sometimes extraordinarily successful, but 
the general effect was to give an increased development in the elec- 
tric seeds amounting to from 10 to 20 per cent. more than in the non- 
electrified ones. 

Experiments were also made with a view of discovering whether 
constant or intermittent currents were best suited to accelerate the 
growth. It was found that no advantage could be obtained by con- 
Stant currents over intermittent ones, and in some cases the constant 
current was not beneficial. 

High tension electricity was tried by subjecting the seeds to elec- 
trification from a Wimshurst machine inside glass vessels before 
planting. The results obtained showed that in this way a larger 
proportion of seeds germinated, but the electrified show no increased 
growth over the non-electrified. 

2. Iniluence on Growing Plants.—The experiments on seeds showed 
that with a suitable amount of electricity at a suitable E. M. F. the 
germination was accelerated; it then became necessary to determine 
whether, after the plant was formed, any increase in the rate of the 
processes cf assimilation and absorption took place. For tbis pur- 
pose experiments were tried with seeds planted in similar soil and in 
similar pote. Through some of these a current was sent between 
carbon electrodes, while the others were allowed to grow in an 
ordinary manner. Experiments were tried with intermittent and 
continuous currente, and with a variety of seeds. In almost every 
case the electrically urged plants came to maturity first, but they 
were also the first to show above the soil, and I could not satisfy 
myself that, with the currents employed, viz, from 1 to 30 
milliamperes and with an E.M.F. of 5 to 25 volts, that any increased 
rate of growth was observable after the cotyledons appeared above 
the soil. In other words, an electrically urged plant grown from seed 
in soil will show above the soil, say, four days before one not so urged ; 
but after that the electrically urged plant will maintain its four days’ 
start throughout—it will not gain after the first start. Therefore, 

ractically, in growing plants in this way, no advantage is obtained 
by continuing the application of the electricity after the first appear 
ance of the green leaves. This, of course, applies to electricity of low 
E.M.F. 

Experiments were now tried to find if the same peculiarity held 
for electricity of high E.M.F. For this purpose the discharges from 
the Wimshurst and from the induction coil were employed. More- 
over, the effects of the positive and negative were tried separately. 
The resulta showed that with the machine & much increased rate of 
growth is obtained when the E.M.F. varies from 25 to 40,000 volts ; 
moreover, that the positive always produced the greater effect at /irst, 
but that the negative rapidly caught up and took the lead. It was 
also noticed that with this kind of electricity certain kinds of plante, 
such as bulbs, could be accelerated which could not be influenced by 
the current. In one of these experiments on hyacinths, the colour of 
the blossom produced under the negative was distinctly different to 
that of the positive, as well as to that of the non-electrified. Possibly 
this may be caused by the larger amount of ozone produced by the 
negative discharge. 

In order to compare the effects of the battery, the induction coil, 
and the machine, experiments were made with the same seeds grown, 
(1) without any electricity, (2) with a current passing between carbon 
electrodes, (3) under the positive point from a Wimshurst machine, 
(4) under the negative from the same, (5) under the positive point 
of an induction coil, and (6) under the negative point of an induction 
coil. In every case the positive end of the coil produced the greatest effect, 
This was with an E M.F. of approximately 45,000 volta. 

Experiments with Low Forms of Plant Life.— Experiments have 
been made with yeast, spirogyra, and other large celled fresh water 
alge. 

With yeast the rate of development was measured by the rate of 
evolution of the carbon dioxide. With this substance (yeast), only 
the current from the battery bas been tr.ed as yet. The resulte were 
somewhat indefinite, but an increased effect was produced within a 
very limited range of E.M.F. and quantity. The complete conditions 
regulating the growth have not been fully studied but are still under 
examination. 

The effect upon spirogyra was tried with the current, and with 
positive and negative spraying from the coil and machine. Micro- 
&copic examination was continually made in order to see if any altera- 
tion could be observed in the end cell of the filament, and also if the 
process of conjugation was hastened. No definite conclusions could 
be reached in reference to either. In some instances it was thought 
that accelerated growth was produced, but repetition of the experi- 
ments failed to confirm the resulta. 

In the case of the current, electrolytic effects took place, gases 
being evolved from the platinum electrodes. 

Great care had to be teken in the spraying with the electricity 
from the machine, because the fibres of the plants were found to be 
readily broken up at the junction of the cells, and it was difficult 
when this occurred to judge of the change in growth of the fibres. 
It is intended to continue these experiments. 

Application on the Large Scalc.—Experiments have been made by 
M. Barratt and M. Spechnew by connecting large plates of copper 
and zinc sank in the soil with a wire, and growing plants between, 
and also by connecting plates to a battery. It is, however, evident 
that if atmospheric electricity could bə employed, a practically un- 
limited source is available. Beckeinstener was the first to try this. 
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Following him, several experimenters in France and other countries 
have invented, perfected, and used what has been called the 
" Géomagnétifere," with remarkable results. The instrument is 
practically a lightning conductor set up in the middle of a field, 
and connected below with a series of cross wires running under the 
soil near the roots of the plants. 

The results obtained with this instrument are remarkable. Thus 
to quote two well-authenticated experiments :—A “Geo.” was set up 
in a field adjoining the main road from Montbrison to Montroud, of 
8 5 metres higb, and made its influence felt over & circular area of 20 
metres radius. Within this area was marked out two squares of 4 
metres side, and the potatoes growing in these patches were compared 
with those growing in two eqnal-sized patches in another portion of 
the same field. The potatoes grown in the two squares within the 
area weighed 90 kilos; those Kron outside weighed 61 kilos. The 
number of plants were practically equal. Again, in another case, 60 
potato plants grown near the wires of a Geo.” gave 63 kilos, 100 
grammes of tubers, whereas 60 plants grown in the same feld, but 
away from the “ Geo.,” gave only 35 kilos. This gives a difference in 
the money value of about £8 16s. per acre. Both these experiments 
are well authenticated. In view of these results it was determined 
to make a trial in Olifton. Accordingly, in the early spring, M. Pinot 
de Moira, who is an excellent amateur gardener, as well as a scientist, 
was induced to put up a “Geo.” in his garden on Clifton Hill. 
Potatoes, beans, tomatoes, peas, &c., were grown near the wires and 
in other parts of the garden. A distinctly increased effect was 
observed in all cases near the wire, thus confirming in some measure 
the results of the French experimenters. The crop of tomatoes is 
remarkable; on some plants the number of fruits is between 90 and 
100, all well developed. For plants growing in the open air this is 
remarkable. Unfortunately, it was impracticable to grow unelec- 
trified tomato plants to compare with these under similar conditions. 
It is, however, much to be desired that further and continuous experi- 
ments should be carried out. 

Theories to Account jor the Aclion.— Before attempting any theo- 
rising, it was thought advisable to thoroughly establish the facts. 
Much time has, therefore, not been given to the testing of supposed 
explanations. One of the first ideas would be, that the rise in tem- 
perature would, perhaps, cause the effect. "Very delicate thermometers 
ps in the soil showed no ris» in temperature; moreover, it can 

calculated that, with the strongest currents employed, the rise in 
temperature would not exceed .},,th of a degree per hour, an amount 
too small to produce the effects noted. 

Another theory which has been proposed by Bpechnew is, that a 
process somewhat like electrolysis goes on in the soil whereby the 
nutrient material is broken up into compounds which are more 
readily absorbed by the roots of the plants. In support of this, he 
cites several experiments which he has made. In confirmation in 
experiments made to test this, I found in the neighbourhood of the 
positive electrode the earth was slightly acid, whereas that near the 

ive was faintly alkaline, thus proving the existence of an elec- 
trolytic action. But obviously this explanation will not account for 
many of the effects, and, in fact, the subject is so wide, that many 
different actions are probably at work, and it will be n to 
multiply the experiments, and to know more of the conditions, before 
satisfactory explanations can be given. Asa step in this direction, 
the experiments recorded in this paper are considered to show that a 
particular plant requires for its maximum development a distinct 
strength of current and of a definite potential. 


THE DROP OF POTENTIAL AT THE CARBONS OF THE 
ELECTRIO ARO. 


By Mrs, AYRTON. 
Abstract of Paper read in Section A. 


THE carbons employed were of the same kind as those used for all 
my previous experiments on the arc, namely, solid Apostle” carbons, 
the posse 11mm. and the negative 9 mm. in diameter. In order to 
eliminate errors caused by the difference in hardness or construction 
of the carbons, only those were used with which it was found that 
the P.D. between the carbons was within half a volt of that given xd 
the equation which I published in 1895 connecting that P.D. wi 
the length of tho arc and the current flowing. 

To find the fall of potential between each of the carbons and the 
arc a third carbon was used, varying in diameter between 05 mm. 
and 2 mm. This was brought up to the crater of the tive or the 
white hot spot on the negative carbon, and the P.D. between it and 
the main carbon was observed just before it touched the main carbon. 
The P.D. was measured by means of a high-resistance d'Arsonval 
„ having a resistance of a million and a half ohms in 


Experiments were made with arcs of 1, 2,3,4, 5, 6 and 7 mm., and 
with currents of 4, 5, 6, 7, 8, 9, 10, 12 and 14 amperes. 

The drop of potential at the positive carbon I find is affected both 
by the length of the arc and the value of the current, and the con- 
nection between this P.D. in volte, the current in amperes and the 


length of the arc in millimetres may be expressed by the equation:— - 


v = 3128 + if (1) 


The drop of potential between the arc and the negative carbon, on 
the other hand, is, I find, affected by the current only, and not by the 


length of the arc. The cquation expressing ite connection with the 
current is— 


v=76+ 18. (2) 


Thus this drop of potential at the ncgative carbon is by no means 


insignificant, nor have I ever found its sign to change, either with 
silent or with hissing arcs, as it is said to do by some observers, In 
all my experiments this drop of potential has been from arcto carbon, 
aud its ae been Ne 5 of sd value of the corre- 
sponding potential at the positive car 

From equations (1) and (2) we can find the equation for the drop 
of potential at the positive carbon plus the drop of potential at the 
negative carbon; de, the whole fall of tial from carbon to 
carbon minus the fall of potential through the arc itself. It is 


v = 38:88 + =e l 


Now the equation I found three years ago for the ia] PD. — 
between the main carbons, which included, of course, the drop of . 
P.D. in the arc itself, was s 


v = 3888 + 2071 + (4) 


The coincidence between the first terms of equations (3) endi 
sbows that this constant quantity bas at last been tracked home, 
that it belongs not to the positive carbon alone, as has hitherto bees 
supposed, but to both the positive and negative carbons in the 
p:rtions of about four-fifths to the former and one-fifth to the later. 
It must be remembered that the experiments upon which equation  - 
(3) is based were made aed two years after those from which - 
equation (4) was obtained, and that for the new equation (3) itel! ' 
the experiments consisted of two entirely se sete; the one - 
made to find the drop of potential at the positive carbon and the < 
other to find the drop of potential at the negative carbon. - 
As regards the accuracy with which equations (1), (2), and (3) + 
express the results of the experiments, it may be mentioned that each 
of the 124 values from which these equations for the fall of potential 
at the carbons alone were formed was the mean of the results of from + 
six to 12 experiments. Of these 124 values 96 differed by less than 
1 volt from the numbers calculated from the equations, 25 differed = 
by between 1 and 2 volts, and only three differed by more than? 
volts, and these three all belonged to equation (1). 
This closeness of agreement between the observed and calculated :: 
values is the result of no series of ingenious rs bat of the = 
algebraical expression of three very simple straight line laws which, . 
I find, exist between the power expended at each of the carbons, : 
the current flowing, and the length of the arc. These three laws msy « 
be most simply expressed thus :— i 
If w be the power in watts expended at either of the carbons r 
(measured by multiplying the current by the fall of potential at be 
carbon) and a, b, c, d, e, and f ba constants, then 


10 w=a+ ba with a constant of arc, 
For the positive carbon { w=c+dl „ i aa otal 


For the negative carbon w=e + fa. 


A combination of the two first laws gives equation (1), and the 
third gives equation (2). 

The method employed for finding the above falls of tial at 
each of the carbons was not original. It was first used by Lecher 
10 years ago, and has since been employed by Uppenborn, by Prol. 
Silvanus Thompson, and by many others. These, however, all used 1 
third carbon placed in a stat position ia the arc, while I 
considered that more accurate results could be obtained by bringing 
the point of the third carbon up to touch the hottest part of the 
main carbon, and observing the last P.D. registered by the voltmeter 
before it fell to zero. Very accurate and definite Á 
obtained in this way com with any I could get by the ordinary 
method, but in interpreting these results it is necessary to take into 
account the disadvan under which all experiments made with 4 
bare carbon dipping into the arc labour. 

1. The third carbon may not take up the exact potential of the 
part of the arc in which it is : 


(3) 


1166 + 1064: 
A 


- 1 


pros. 


0 §r 


ao 


the arc before it was occupied by the exploring carbon. | 
9. It repels the arc, and, therefore, makes its real length greater | 
than its & t length. Hence the insertion of the exploring‘ 
y increases tho P.D. between the main carbons by from, 
a half to two volts. | 
As regards the first disadvantage, it is, of course, eerte ne there 
is a contact P.D. between the carbon vapour and the solid exploriz 
carbon, but, even if it exists, this P.D. is probably small compared, 
with the P.D.s with which we are dealing, and I have, therefore 
lected it in the calculation of the equations. l l 
he second point appears to bə much more important, for it is quite 
possible that the variable part of the fallof potential at each of tbt 
carbons, given by equations (1) and (2), may be mainly produced bg 
the loring carbon being in communication with the are, not only 
at ite tip, but also along a part of ite length. For whether the fal 
of potential at the carbon itself be a constant or not, it is quiti 
certain that the potentials of the other points at which the arc touche 
the exploring carbon varied both with the current that was fiowit 
and with the length of the arc, before that carbon was inserte 
Hence at least a portion of the variation in the values given L 
equations (1) and (2) must have been created by the use of a bs 
carbon in the arc, and it is at least possible that the whole of tt 
variations were created in the same way. 


2 


Many attempts have been made to explore the arc with insulate 
conductors, notably by Uppenborn, who tried wires embedded 
clay, steatite and glass tubes, and had to abandon them all. I myse 
have tried asbestos coverings for the carbons, but the asbestos melt: 
and fell n dopi ike rape Now that ha : AA im a 
the exploriug carbon is so very apparent, however, 1 ) : 
while faking a very great effort to find some insulating material thi 
will stand the heat of the arc, and will yet not have to be so th 
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u to disturb it unduly. This I hope very shortly to do, and thus to 


completely solve the question of the constancy of the drop of 


. ballon made of a translucent material and filled 


. venient for 
yí. electric cable 


* 
— 


[ 


f 


c peres Hye continuous illumination. 


potential at the carbons of the arc. 


THE USE OF ELECTRIO BALLOON SIGNALLING IN 
AROTIC AND ANTAROTIC EXPEDITIONS. 


By Eric Bruce. 
Read before the Geographical Section. 


suthor said the absence of means of intercommunication was 
one «cof the most distressing deprivations which befel the Arctic and 
i . In Dr. Nansen's recent e ition, the want of 
„me bond of communication between the drifting ship and a 

laving the vessel for only short excursions was severely felt, and 
the researches of the expedition. A means of com- 
FVV 

i inven y tbe author, adop or war n 
by the British, Belgian, and Italian Governments, id 
EE y adapted to the wants of Arctic and Antarctic exploration. 
Sipmalling with flag or lantern from the car of an ordinary captive 
dalle on, worked from the deck of a ship, was ble, but such a 
net&caod necessitated a large balloon, with its cumbersome accessories, 
ad was therefore impracticable in Arctic expeditions. In electric 
wallon signalling, the signaller and most of the apparatus remained 
on the ground or deck of the ship. Since the weight of the car, 
dgnsmller, and apparatus was abolished, the balloon could be of such 
moderate size as to be practical. The apparatus consisted ofa 
with hydrogen or 
gm. Inthe balloon were placed several incandescent electric 
amps in metallic circuit with a source of electricity on the ground 
odeckof the ship. In the circuit on the deck was an apparatus 
for making and breaking contact rapidly. By varying the deren 
d flashes of light in the balloon, it was possible to signal ac- 
cording to the Morse code. In the signalling key there were carbon 
contacts, renewable when worn away by sparking. The key was 
; placed onaswitchboard, which was provided with a means of turning 
the current on to the lamps in the balloon, either through the key or 
The speed of signalliug 
entirely upon the thickness of the carbon filaments in the 

lamps. The material selected for making electric balloons that were 
. for Arctic work was goldbeaters’ skin, which was light, 
retentive of hydrogen. The smallest size goldbeaters’ 
that would lift the lamps and a sufficient quantity of 
was 7 feet in diameter, having a capacity of 150 
took little over one tube to fill it. The electric 


3 


| 


È 


E. 


Fia. 2 


lamps inside the balloon were supported one above the 
madelike a ladder. That form of ladder was con- 
combined lig the narrow et ot ra balloon. The 
| - ightness, flexibility, and current capacity, 
s being made of strands of copper, both leads being enclosed in one 


A waterproofed outer insulation, The source of electric power for 
0 


thelampsinthe balloon would probably be the dynamo, with 
which pue exploring vessel would probably be provided, and 
ballon and efcient]y worked with wind or hand-power. Ifa 
Party, light and were taken from the ship by an excursion 
the baller table storage cells could be used. The gas for 
spparatne could be compressed in steel cylinders, or a 

This mise M be used for making the hydrogen on the 
med lh, son made the signallers fairly inde- 

the country. An electric oon 


4 


ascending from the deck of the exploring vessel would not 
only act as a beacon guide to exploring parties, but would 
flash signals relating to the drift of the ship or any other 
desirable communication. If an exploring could take another 
balloon with them, complete intercourse could be established. If the 
Fram had had an electric balloon afloat, it would have been probably 
seen by Dr. Nansen when he was returning from his journey North, 
and penr a long and perilous march might haye been avoided. 
An electric balloon would have been an important addition to an 
Arctic station such as Elmwood. The electric balloon had been suc- 
cessfully manipulated, not only in calm and fair weather, but in half 
a gale, a snowstorm and mist; signals had been read and answered in 
spite of these adverse atmospherical conditions. Arctic records, how- 
ever, included a proportion of still and clear weather. Con- 
tinu illuminated, and sent up a short distance from the ship, the 
balloon would also be serviceable as a light for working parties, 
because of the diffasion of light from the large surface. Regarding 
the distance to which signals might ba transmitted, it was reasonable 
to expect that, given a sufficient altitude, a high candle-power, and a 
clear atmosphere, through a telescope the flashes would be visible 
some 80 or even 100 miles. 

Mr. DOUGLAS ARCHIBALD, who had used kites for meteorological 
observations since 1884, said there were grounds for believing that 
kites would support a considerable weight, and transfer it from one 
place to another, gliding down gradually. Bat he thought the kite 
in conjunction with the captive balloon the bctter idea. Kites could 
be used for taking photographs of a country, and he believed they 
were destined to be used very much in future wars. 


ELECTRIC CANAL HAULAGE. 
By A. H. ALLEN, A. Inst. E. E. 
Read in Section G. 


In the days before the advent of the locomotive engine, by far the 
greater part of the goods traffic in the interior of this country was 
carried on by means of canals, of which about 4,000 miles are in 
existence, representing an immense amount of capital. In the year 
1825, when the prosperity of the canal traffic was at its highest, the 
Birmingham canal yielded a revenue of cent. per cent., and one of 
the Manchester canals paid in dividends every second year a sum 
equal to the total original outlay ! i 

With the development of railways, however, our once splendid 
canals—the heritage of the 18th century—rapidly fell into com- 
parative disuse, and at the present day the traffic upon them forms 


AN E 


Fia. 1. 
but a small proportion of the whole inland trade of this country, a 
woeful contrast with the prosperous canal system of Germany, France, 
and Belgium, and far from creditable to ourselves. 

It would be interesting, if time allowed, to inquire into the causes 
which have brought about this decay of a vast _of communi- 
cation, and reduced it to its present state; but to be brief, the funda- 
mental factors are the slow speed of transmission as compared with that 
of railways and coasting steamers, and the heavy charges for tolls and 
for towing. The very fact that the traffic has decreased has reacted 
upon the tolls, for it is found that the cost of maintenance of canals 
is practically constant, irrespective of the amount of traffic, so that 
as the traffic diminishes, the tolls must be increased. Hence, if by 
increasing and reducing the cost of towing, & larger traffic 
can be , the tolls will be reduced also. 

The method of haulage in general use remains the same as it was 
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— ago—by horses. Steam tug boats have, it is true, been 
adopted here and there, but their use is limited by many considera- 
tions, such as the cost of the boats, the damage done to the banks of the 
canal by the scouring action of the propellers, and the very low 
efficiency on account of the small cross section of the canal, while 
the cost of haulage is but little less than that of horse traction. 

The subject of this paper is an adaptation of electrical traction to 
canal haulage, with a view to accelerating the speed and at the same 
time reducing the cost—the two most important considerations in 
connection with goods traffic. The system to be described is the out- 
come of years of study on the part of Messrs. Thwaite & Cawley, 
civil engineers, of Westminster ; the aim of the inventors has been to 
provide an economical and efficient method of haulage, which can be 
applied to any canal, without in the least interfering with the use of 
horses—thus enabling the latter to be displaced by degrees, if 
desired. The system is about to be tested on one of the great 
Northern canals. It has been submitted to the critical examination 
of our most eminent canal experts, and it is admitted that it shows 
promise of satisfying the numercu: and diffi-ult conditions of canal 
traction. 

Previous attempts towards applying electric traction nave gene- 
rally been in the direction of supplying electrical energy, by means 
of overhead wires along the bar ks, to electromotors carried on board 
the barges; the motors were usually geared to screw propellers (as, 
for instance, on the Erie Canal), in one case to an aerial propeller. 
None of these methods bas attained any degree of success chiefly on 
account of the same difficulties as lie in the way of steam propulsion. 
A length of three miles on the Burgundy Canal is operated elec- 
trically by means of a chain laid along the bed of the canal; a tug 
boat fitted with an electromotor and chain barrel works to and fro 
on the chain, hauling a train of barges. The carrent is received 


wheel on each of the four axles, so‘ that al the wheels are driver 
(fig. 3); the gearing runs in an oil bath, and can be so designed, s to 
give an efficiency of 90 per cent. Automatic lubrication is 
vided for all the working parts, so that frequent inspection is not 
necessary. 

The motor itself is of the ordinary direct current series - wound 
traction type, and need not be described in detail. The tractive 
force required to tow a barge carrying 100 tons on a canal of 
ordinary ‘cross-section, at the rate of 24 miles per hour, is from 25) 
Bers lbs. The maximum brake horse-power at fall speed is, 
t ore: 


2:5 x 5.280 x 300 
60 x 33,000 


= 2 B. H. P. 


But in order to get up speed quickly at starting, the motor must be 
designed to give a tractive force of about 600 lbs. for a short time, 
Such a motor would weigh about 300 lbs., and the weight of the 
motor and carriage would not exceed 900 lbs. 

For a speed of four miles per hour, under the same conditions, the 
motor should give a tractive force of 750 lbs. at fall speed, and, say, 
1,200 lbs. at starting. The weight of the motor would in this case be 
about 600 lbs., and of the motor and carriage about 1,400 lbs, 

To the lower side of each rail is bolted a continuous creosoted wood .. 
batten, which supports the electrical conductor, a flat copper or steel 
angle bar, insulated from the wood by means of porcelain insulators, 
The position of the conductor is such tbat it is shielded from tue 
weather, and to a great extent from mechanical injury. ^ 

The current is collected from the conductor by means of an insu 
lated brush attached to the locomotive, and after passing through 
the motor is conducted by the wheels to the rails, which are elec- 
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from an overhead wire, and returns vió the chain and earth. The 
system is well adapted for the case in question, as two out of the 
three miles are through tunnels; but the great loss of time incurred 
when one train passes another is a fatal bar to its general adoption. 
In the present system all these difficulties are avoided by making 
the motors entirely ones of the barges, and hauling the latter 
by means of ro y as with horses; in this way the waste of 
energy 8 with a screw propeller is almost entirely obviated. An 
aerial railway is provided, consisting of two steel rails of channel or Z 
section, braced together at one side, so as to form a rigid girder, 
and supported at a height of 9 or 10 feet * above the towing path by 
means of cast-iron e. ah or wooden posts (fig. 1), at intervals of 
about 30 feet. Each of these rails constitutes a running track for a 
number of electric locomotives, each consisting simply of an electro- 
motor mounted on a four-wheeled carriage; two of the wheels run 
upon the upper surface of the rail, supporting the weight of the 
locomotive, and two run beneath the rail, bearing against the lower 
surface in such a way as to ensure the stability cf the locomotive 
(fig. 2). Two horizontal rollers are pressed by springs against the 
edge of the rail, in order to guide the carriage in the correct running 
position. The locomotive is thus locked to the rail, and is securely 
held in position by its own weight; moreover, by giving suitable 
proportions to the relative lengths of the axles of the wheels, the 
total pressure between the wheels and the rail can be made as great 
as may be desired—far greater than the weight of the locomotive 
itself—so that there is no limit to the adhesion which can be obtained 
between the wheels and rail. As the maximum drawbar pull of a 
railway locomotive under ordinary conditions is only about one- 
seventh of its weight, this is an important feature of the system. 
The motor shaft carries at each end a worm, gearing with a worm- 


* Where horses are not used, the rails may, with advantage, be 
fixed at a height not exceeding 6 feet from the ground, so that the 
locomotives may be more readily accessible, 


trically bonded together so as to provide a return path of low 
resistance. t 


secured to the mast of the barge as - 
When two barges meet, that one which 
being towed by the lower locomotive steers close to the towing path, 
while the other barge steers wide, so that the towrope of the secc 
barge passes clear over the first; thus there is no possibility d 
entanglement or crossing of the ropes, and the locomotives and barge 
pass freely without necessitating a stop The importance of th 
point will be realised if it is borne in mind that on the average ture 
micutes are lost every time two barges pass when drawn by horses 
or about one-fifth of the whole time occupied in making a journey € 
a busy canal. | x d 
The locomotive is controlled entirely from the b no driver 
being required. Various methods of control are available; two liga 
cords may be used, leading from the barge to a switch mounted c 
the motor carriage; or a single cord may b» employed, together with 
a switch so constructed that on pulling the cord the switch is close 
tbe next pull opens the switch, and so on alternately.  Anothe 
method of control is by the use of a concentric or twin-wire cable fo 
the towrope; in this case the starting switch may be placed in ti 
barge itself, in the charge of the barge-master, or the switch may! 
carried in the locomotive and controlled by electrical means from tt 
barge. It should be remembered that, even when starting up to 
speed of four miles an hour, the current at 500 volts iC 
exceed 14 or 15 amperes, so that elaborate switching apparatus is n 
necessary. 
Bince the whole apparatus is entirely separate from the barges, & 
complete in itself, it is evident that any barge or boat whatever m 
be towed without requiring the slightest alteration. Oa arrival) 


To 
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the end of the journey the locomotive may be at once coupled to 


de othe bage, leaving the first to be unloaded or otherwise at leisure; 
; hence 


the plant can be kept continuously at work at its maximum 


be kept down, both on this account, and because a given number 
of locomotives can serve the needs of a much greater number of 
barges. : 


Electrical power is supplied from one or more generating stations 
sitem-ted at suitable points on or near the canal; it is important to 
notice that water-power may be used if such be available, or the 
pene wating plant may with great advantage be erected at a colliery it 
ts ena passos through a coal field, so as to obtain coal at the lowest 
pom Able rates. The canal itself supplies water for condensing pur- 
poems if steam-nower is used, but it is preferable to employ gas engines, 
by ent of which, in conjanction with the Thwaite system of gas 
prod weer, it has been proved to be possible to generate 1 indicated 
5 with an expenditure of less than 1 Ib. of coal. 

Im. the case of long canals, the power would be transmitted on the 
türe. e phate alternating current system at high pressure, transform. 
ing Conn to direct current at low pressure at convenient points on 
the Bine, as shown in fig. 4; for short canals the current would be 
apf lied direct to the line. 

A very important feature of the system is the fact that not only 
wil power be available for hauling barges, but it may also be used 
for working cranes, factory machinery, lock-gates, &c., and for light- 
ing warehouses and the canal itself if desired; a useful application 


: of power is to capstans at the locks, by means of which the barges 


an be handled with rapidity and ease when entering the locks or 
ring them. As canal traffic with electrical haulage can bs carried 
a both by night and by day, the conditions of working are specially 


~ fsrourable to a low cost of power, the generating and distributing 


plant being constantly in use with no idle period. 
In order to illustrate the economic possibilities of the system, 


edimmates have been prepared showing the cost of haulage, (1) by 


p 
horses; (2) by electric locomotives, at the same running speed as with 
horses; and (3) by electric locomotives at a higher speed (4 miles per 
ber) For the purpose of this comparison, the case of a level canal, 
Y miles in length, been taken, with an annual traffic of 100,000 


KK 
wees 
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R c, Rotary converters ; 


NN 
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coe in transit by 20 to 50 per cent., as compared with horse 

age. 

` In case of frost, the standing expenses are enormously less than with 
orses. 


APPENDIX. 


Basis of calculations :—Canal 30 miles in length, daily traffic 10,000 
tons; 100 barges, each carrying 100 tons, and completing one journey 
per diem on 300 days per annum. 80 per cent. through traffic, 20 
per cent. distributed; therefore average lead 27 miles. 

Case I.—Cost cf haulage by horses; each barge is towed by one 
horse in 10 mile stages, one stage being a day's work for a horse, 


Capitan Cost. 


300 horses at £40  ... 927 ase eee T eos £12,000 
300 sets harness at £10  ... eee "m 985 .. 39,000 
300 stalls at various points on the line of route, at £30 9,002 
£24,000 
ANNUAL EXPENDITURE. 
Interest on £24,000 at 5 per cent. ie sae .. £1,200 
Depreciation on £12,000 at 20 per cent. ... i *. 2,400 
" £3,000 at 15 per cent 80 vis 450 
" £9,000 at 5 per cent. iss me ane 450 
Maintenance of horses at 183. per horse per we k .. 14,040 
Wages of 150 drivers at £50 per annum... i *. 7.500 
£26,040 
i 26,040 x 240 g- 
Cost per ton - mile = 300 x 10000 x 27 0:077. 
Time occupied in transit 3 + 3 = 15 hours. 


22 


2 — 
— 


n 


B, Bonds; c, Working conductor; a, Three-phase alternate current generator; n P F, High pressure feeders; L, Aerial railway line; 


T, Stationary transformers. 


Fia. 4.—InpEx To PARTS. 


toas per mile. The details of the estimates are given in an Appendix 
to this paper. The results in brief are as follows:— 


Cost per Time occupied 
ton mile. in transit. 


ab Si ul de dd .. 15 hours 
Electric haulage, iles our 0 082d... 12 „ 
Electric . 0041d. .. 74 „ 


It will be seen that without taking advantage of the higher speed 
Dm with electric haulage, the cost is 58:4 per cent., and the time 
par cent, less than with horses, while when the speed is increased 

t 4 miles per hour, the cost is 1 par cent., and the time 50 per cent. 
than with horses.* Further, in the latter case, no allowance has 


Haulage with horses, at 24 miles per 
hour 9 


ka 
de made for the reduction in the capital cost of barges (of which a 


number would suffice), in the interest and depreciation on 


.. Waller 
ul, and in the wages paid to bargemen, nor for the increase in the 


dalle and reduction of tolle which are sure to follow the increase in 


Ted. the tale of electrical energy, the great reduction in cost of 


during prolonged frosts, &0., all of which are items of 
be first importance tn this ponnedtion. 
i 9 sum up, then, the electrical system of haulage possesses the 
te advantages, among others:— _ 
boats require no alteration whatever. 
yo delays in psssing incurred with horse haulage are obviated. F 
N EE cause neither difficulty nor delay. 
cues wie waiting for a train of birges to be loaded, as is 
ower can be supplied to private consumers, &c., at a low rate. 
Tae eost of hanlage ia reduced by 50 or 60 per cent, and the time 
J eee by SO OE pO per Cent) sne we nme 


e 
3 dur most i u portant systems the dimensions of the 
50 tons of locks wil] only permit the passage of bsrges carry ing 
S per i In this case the saving in cost is increascd to rearly 
bou, the si les per hour, and to 60 per cent. at 4 miles per 
exti, aad h le being taken; but the cost of horse haulage is 
of electric haulage is also increased, though to a lese 


Oase II.— Cost of electric haulage at 24 miles per hour; each barge 
is towed by one locomotive, making one journey per day. 


CapitaL Cost. 
Aerial railway, 30 miles at £1,800 per mile ss ^». £54,000 


Electrical plant 5 dis sige ee ... £4,500 
Gas engines and producers... axe es €. 4,000 
Distributing mains ... ies me Lis ... D,000 
Switchboards, &oc. ... T Ves ni .. 500 
— 14,000 
Generating station and sub-stations 885 “as .. 2,000 
Locomotives, 100 at E75 . Tem me 995 e. 7.500 
£77,500 


. ANNU L EXPENDITURE, 
Interest on £77,500 at 5 pur cent. T m £93,575 


Depreciation on £54 000 at 5 per ent ses * 2,700 
ü „ £7.500 at 15 per cent.  ... s we 1125 

ji „ £14,000 at 8 per ent edi * 1,120 

5 „ £2,000 at 4 per ent si ese RO 

Coal, 2.000 tons at 103. per ton " ng .. 1.000 
Wages of eight men at £75 (average) ) 825 T 600 
Mavag:ment ... als bus sie s pes € 2'0 
Oil, waste, stores n - ivi ed iss 200 
£10,700 

10.700 x 240 


Cost per ton-mile = 300 x 10,L00 x 27 0:032d. 


Time occupied in transit « 27 = 12 hours. 
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Oase III.—Cost of electric baulage at four miles per hour; each 

Puck is towed by one locomotive, which makes two journeys per 
y. 

CAPITAL Cost. 

eee £72,000 


Aerial railway, 30 miles at £2,400 per mile 
Electrical t iss T T ... £6,000 
Gas engines and producers m P .. 5,500 
Distributing maine... M is <n * . 7,000 
Switchboards, & 8 iss "T" ess .. 600 
| —— 19,100 
Generating stations and sub-stations 2 500 
Locomotives, 50 at £120 ... = 6,000 
£99,600 
ANNUAL EXPENDITURE. 
Interest on £99,€00 at 5 per cent. das or s.» £4,980 
Depreciation on £72,000 at 5 per nit. .. 3,€00 
m 6,000 at 15 „ x 26 ps 900 
» 19,100 at 8 2 jas Mes 85 1.580 
N ji 2.500 at 4 " a m EN 100 
Coal, 2,800 tons at 10s. per ton EN e 1.400 
Wages, 10 men at £75 average st sue is 76 
Management ... vis "LE és i TA 250 
Oil, waste, stores ss SN Hm is ads 300 
ö £13,810 
Cost j er ton-mile = 13810 x 240 00414. 


3.0 x 10,000 x 27 


Time occ ipie i in transit = ^ = 74 hours. 


;v1...K. !—ͤT—U—ÿän—ü—PP—..ññññüñ—::ñÜ 


NEW PATENTS AND ABSTRAOTB OF 
PUBLISHED SPECIFICATIONS. 


REW PATENTP.--1998. 


Compiled expressly for this journal by W. P. Tsaompson & Co, 
Electrical Patent Agente, 322, High Holborn, London, W.C., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


19,337. “Electric apparatus for regulating clecks.” R. J. Rupp. 
Dated September 12th. 


19,348. “Improvements in the trolleys or contact devices of 


certain electrically-driven vehicles.” A. H. Gippinas and J. Kay. 
Dated September 12th. 

19,381. ‘Improvements in electric traction.” M. WALKER. 
Dated September 12th. 

19,396. "Improvements in electrical indicating apparatus.” A. U. 
ALOOCK. September 12th. 


19,399. “Improvements in arc lamps." P. Murscu. Dated Bep- 
tember 12th. (Complete.) | 

19,445. "Improvements in electric batteries.” H. BLUMENBERG. 
Dated September 13th. 

19,480. “Improvements in apparatus for controlling and regulating 
electric ser J. D. F. 3 Dated September 13th. 

19,500. “An improvement in connections for electrical fuses." 
T. McEwan. Dated September 14th. 


19,524. "Improvements in or conneoted with electrio clocks, 
time switches or the like.” G. F. Barrow, jun., and W. Jones. 
Dated September 14th. ' 


19,535. “Improvements in and connected with electri> motors 
partly applicable to dynamos.” B. W. Maguay and P. E. VANDER- 
PUMP. Dated September 14th. 

19,586. "Improvements in and connected with primary batteries." 
S. W. Maquax and P. E. Vanpzarump. Dated September 14th. 

19,537. "Improvements in d machines.” J. BURKE. 
Dated September 14th. (Complete.) . 

19,555. "Improvements in the bulbs of electric incandescent 
lamps.” O.BanrExsTEIM. Dated September 14th. 


19,564. “Im ments in or relating to the generation and 
utilisation of electricity from thermopiles.” C. M. Jonson. Dated 
Ssptember 14h. 


19,681. “ Improvements in the decomposition of alkaline salts by 
electrolysis and in apparatus therefor.” J. Gremnwoop. Dated 
September 14th. 

19,612. “Improvements in switches for controlling electric 
motors" F. W. Rrep. Dated September 15th. 

19,614. "Improvements in electric telegraphs.” C. ADAMS- 
RaNDALL. Dated September 15th. 

19,621. “Improvements in coin-freed electric meters." O. W. S. 
CnaAwnLEY. Dated September 15th. : 

19,632. "Improvements in and relating to secondary batteries." 
W. A. Crowpus. Dated September 15th. 


19,096. "Improvements in or connected with the distribution of 
electricity on the three - wire direct current system.” A. B. Racr- 
BURN and W. L. rm. Dated September 15th. 

19,644. “Electric dynamic system of. ulsion.” W. H. 
WRIA TTT. (L. Rosenfeld, O. Zalemay, J. Dulait, Belgium) 
Dated September 15th. i 

19,688. "Improvements in connection with the mechanism of 
electrically-illnminated devices for automatically making am 
breaking electric circuits used in such electrically-llinmipsted 
devices" J. S. RicgaRDSOR, B. Jevons, and W. A. Gent. Dated 
September 16th. (Complete.) 

19,722. "Improvements in a built in system" of insulated elec- 
tric conductors.” W. R. Macpomatp and A. F. SrzvENSON. Dated 
September 17th. 

19,785. "Improvements in incandescent bodies for incandescent 
electric lamps, and in the process of manufacturing the same" 0. 
KELLNER. Dated September 17th. 


19,788. Improvement in motor driven vehicles and in electric 
motors therefor.” W. A. Onowpos. Dated September 17th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
THOMPSON & Oo., 322, High Holborn, W. O., and sí Liverpool. 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


3,645. ‘Arrangement for transmitting phic m in 
contrary directions simultaneously over a Angle win“ pa 
erm. Dated February 14th, 1898. At each station along a single 
wire a similar apparatus is placed. This apparatus of two 
cam discs rotating with isochronal motion mounted on a non- 
ducting axis. There are friction arms secured to a racking aris 
and making contact with the cams, and with a cross bar, so that 
when the arms are raised by the cams of the discs. The circuit ol 
one of the receivers is broken. In the working of this arrangement - 
two pairs of electro-magnet coils are used, consisting of i 
relays with armatures in equiibriam on their falcram when no 7 
current is passing; and so oausing the various currents from various . 
sounders to operate only at the defiaite receiving station. 4& claims, — 


6,032. “Improvements in electrical or electro-magnetic there 
poras a tus.” O. WacarEKA and E. SaaS. Dated March 11th, 
98. i 


electro-magnetism. It consists of a si )pper 

strip of flannel, and the flannel is covered by a strip of sinc. The 
whole is surrounded by an insulating substance. Bubsequently the 
two ends of the bar thus formed are covered with and connected by 
copper wire windings. The non-insulated ends or terminals of the 
con ucting wire are constructed in the form of ears or loops by which 
the therapeutic apparatus is suspended. 3 claims. 


8,848. "Improvements in the method of and means for the elec- 
trical propulsion of railway, tramway, and other similar vehicles" 
W. G. Heyes. Dated April 15th, 1898. 
and means for the electrical propulsion of railway, and similar 
vehicles, in which the electric motor drives the axle of the vehicle, 
the motor is fized to the framing of the vehicle by feet or lugs. The 
spindle of the motor armature carries a spur pinion, which engages 
with a spur wheel fixed upon a hollow t concentric with the 
axle. The shaft is, therefore, constantly parallel with the armatare 
spindle. The axle and wheels are driven from the hollow shaft by 
means of an elastic connection. 3 claims. 


ents in regulating electric arc lam 
Hpansr. Dated May 7th, 1898. Relates to the 
i i lating rheostat is addere pe two 


disperse with the rheostata 
generally employed ; while retaining a com ting action, which 
oaa e app ee at the moment of the fluctuation of the current, 
thereby increasing the out-put of the lampe. 2 claims. 


12,019. Manufacture of active material for accumulator batteries.” 
H. T. Jacos and H.Gaazepe. Dated May 26th, 1898. Relates t 
the manufacture of active material, free from non-conducting binding 
material for accumulators. It is produced by reign a paste o! 
finely powdered lead oxide and graphite with dilute phuric acid 
and moulding the mass to the desired form, then 
the material and treating it with dilute sulphurio acid until the mas 
is bard and coherent, and doce not require a supporting fu 


13,721, “Improvements in suspended electroliers.” J. G. 8 
CommmxaTox. Dated June 20th, 1898. In an electrolier there is | 
suspended frame work incapable of being moved up and down. I. 
combination with this framework there are pulleys over which esc 
conducting aud D cords pass. There is a weight t 
counter- each lamp separately. 1 claim. | 

15,047. "Improvements in electrically ignited fuses for blastin 
pul „ H.BnrraBMANX. Dated July 16th, 1896. Relates t 
electric time-fuses for blasting purposes w in between tbe res 
fuke and the detonating oap, a column of slow burning powder or tà 
like is inserted for determining the time taken for the ignition o 
the cap. The protecting cover made of metal, paper, &c., bas ! 
its middle two or more which serve for the escape ° 


openings 
the gases developed during the burning of the powder oolumn. | 


JR J 
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WIRING RULES AND SUPPLY REGU- 
LATIONS. 


So long as the local plumber and gasfitter is able to dub 


himself * electrical engineer,” and run wires for a confiding 
client without being called upon to serve some sort of 
apprenticeship to the craft, wiring rules are a necessary evil: 
The Board of Trade, in the interests of public safety, have 
set a minimum limit to the insulation of interior wiring, and 
if the best comes out below this, the * undertakers” are not 


allowed to supply. Indeed, on them is thrown a great deal 


of responsibility, for not only must they exercise all due 
precautions in delivering energy to a consumer's terminals 
so as to avoid risk of causing fires on the premises, but they 
are not compelled to give a supply of energy to any premises 
unless they are reasonably satisfied that the electric lines, 
fittings, and apparatus therein, are in good order and condi- 
tion. As we pointed out at the time when the Board of 
Trade held the Conference in 1895 upon the Draft Regula- 
tions for Safety and Supply, it was anticipated that more 
definite powers would be given to companies and munici- 
palities to deal with defective wiring, but it was found when 
the Regulations were finally issued that matters were left 
very much as they were. 

Mr. Wordingham, in his paper on “The Control by 
Manicipal Authorities of Consuming Devices and the Wiring 
Connecting them to the Mains read at the Municipal Elec- 
trical Convention of 1896, expressed his opinion that a fully 
(quipped standardising and testing department should be set 
up by the local anthorities supplying electricity, and samples 
of material used in wiring should be submitted, in order 
that proper tests could be made to see that they were up 
to the required standard. 

The Manchester Corporation, in an omnibus Act of 1897, 
had powers conferred upon it to make regulations in connec- 
tion with its local supply, and the September, 1898, issue of 
the “ Regulations as to the Supply of Electric Energy to be 
Observed by Consumers and Electrical Contractors," i8 now 
in force. In this issue the old regulations have been 
thoroughly revised, and a number of novel conditions 
added. We shall deal almost wholly with what is new. 
Most of the existing rules of companies and fire offices 
are intended to secure good work and reliable material. 
Croydon, for example, has a set of rules which are brief and 
combine with the technical points a summary of the general 
conditions of supply. Many engineers and station managers 
prefer to clear the wiring rules of conditions as between the 
suppliers and the supplied by relegating such matter to forms 
which are issued with the application for supply, or embodied 
therein; but in the Croydon rules, and in most others, the 
consumer is let down as lightly as possible, while the usual 
offender, the wiring contractor, is tied down to a certain 
class of work, which alone will be accepted. In the new 
Manchester rules we find, however, that all fittings, &c., 
must be approved in writing by the corporation engineer. 
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In other words, we have an attempt made to carry into 
practice the idea given in Mr. Wordingham’s M.E.A. paper. 
This seems to us to be a step in rather a dangerous direction. 
It is a question whether it is altogether wise to worry con- 
sumers over every little detail of their installation, although 
the intention is obviously good. The danger lies in the 
fact that, notwithstanding disclaimers of responsibility, the 
consumer will mentally rely and believe that if everything 
upon his premises has received ** approval" aa is required by 
the letter of the regulations, then he is perfectly safe. He 
will be much distressed if from another point of view 
his fire office inspector requires an alteration or addition ! 
We need hardly state the inevitable result upon the mind 
of the average non-technical man, who is liable to forget 
that even doctors differ. Regulations may certainly be 
overdone, and to our mind only special apparatus should 
require special approval. All everyday fittings such as 
wires, fittings, switches, holders, &., may be taken as pass- 
able, except and unless the inspector happens to be brought 
face to face with an unsatisfactory or badly-designed acces- 
sory, which is now the exception and not the rule. It is in 
the combination of reliable appliances that risk comes in, 
for which the wireman is solely to blame. Bad work with 
“approved " fittings is quite possible, and the risk will be 
little affected by the particular make of the fitting if the 
man who puts it up possesses thumbs instead of fingers, and 
is generally careless and irresponsible. To require a mem- 
ber of the public to fill up elaborate printed forms and 
obtain written approval to every detail of a small wiring job 
ig, we cannot help thinking, unnecessary, and, perhaps, ill- 
advised. Mr. Wordingham, however, thinking differently 
evidently has the courage of his opinions. 

A further point arises as to the relationship now created 
of local authorities to manufacturers of fittings. The old 
safe rule of ignoring the name of the manufacturer and deal- 
ing solely with the article before one, gives place to a direct 
interest in Mesers. So-and-so and their wares which will call 
for very prudent action on the part of subordinate officials, 
We neglect the obvious loss of time and increased work 
that must devolve upon everybody. The best test of the 
whole thing would be to sound the consumers in Man- 
chester, say, 12 months hence. We can imagine that they 
will be of opinion that electric lighting is a very complicated 
and dangerous business if all this procedure is essential, and 
may even in their mind of minds wonder if a few lamps could 
not be put up without the powers-that-be taking such a 
paternal interest in what they use. When 220-volt lamps 
first began to be used, we know that many an engineer 
regarded the stiff rules as to wiring as an imposition 
upon the public, the general impression being that if such 
extreme precautions were necessary, then 220-volt supply 
was a thing to be dreaded and avoided by the public. 

To-day thousands of lamps are being wired, and good work, 

reliable work, is being done; but who insists upon what two 
or three years ago appeared in the then rules? After all, 
the consumer is the man to be regarded with favour, and 
while safety is, and must be purchased at all costs, there 
may be a tendency sometimes to exaggerate known diffi- 
culties, and take precautions which, while good in them- 
selves, are not worth the price paid for them. 

It is not necessary to ran through all the Manchester rules 
in detail, but we will conclude by mentioning what is said 
about radiators, the term including ovens and cooking appa- 
ratus generally. The framework of each radiator must be 
earthed; by this we presume it is meant that an electric 
kettle must have a third wire leading to it, the other end of 
the wire being efficiently earthed somewhere. Again, 
radiators must stand on stone or incombustible material, be 
20 inches away from combustible substances, and a clear 


space of 6 inches must be left between the bottom of the 
radiator and the stand. When we see an endless number of 
gas plates, ovens, ring burners, and other flame hes 
domestic appliances—to say nothing of the kitchen fire and 
shop gas jet—which do not comply with this stipulation, we 
are amazed to find how little we realised the dangers of 
electric heating as compared with time-honoured gas, and 
cannot but look more leniently upon the oft-repeated stric- 


tures of the gas journals respecting the risks attending the 
domestic use of electrical energy. 


MUNICIPAL TELEPHONES. 


THE municipality of Glasgow has for some time past sought 
to obtain from the Postmaster-General a license to undertake - 
telephone exchange work. Their efforts have hitherto been 
without avail, but, being pertinacious, and continuing their 
agitation, they have at length been so fortunate as to find 
that the policy of the political heads of the Department "E 
their own wishes coincide. As recorded in our last issue, the _ 
Duke of Norfolk has decided to grant a license, subject to 
Parliamentary powers to act under it being obtained by 
the Corporation, and subject also to the termination of th 
license in 1911. The decision is of considerable importance. 
There may be reasons why the Post Office should await 
the resulta of one experiment before granting other licenses ; 
but, although Glasgow has a progressive Local Government, 
there are other municipalities who will certainly consider 
themselves as much entitled to pioneer a new undertaking, : 
and there may even be some who feel that the success of 
municipal telephones is dependent on the experiment being 
tried in their own particular locality. Under any circam- 
stances it will be difficult for the Postmaster-General to 
discriminate in the granting of licenses, and it may be | 
supposed that eventually all who ask will receive. The first { 
impulse of many municipalities will probably be to emulate | 
Glasgow. Others may give the matter sufficient considera- : 
tion to inquire what it is that Glasgow has acquired. Unless 
some changes are made in the conditions, Glasgow has acquired 
the right (presuming Parliament permits) to incur an unknown 
outlay in establishing a business of which it has had 
no experience, on terms which shall admit of no profit, 
and for a period in which it is impossible to recoup 
expenditure. And this branch of municipal enterprise - 
is to be built up in competition with an existing 
business. The acquisition of a patent was once described 
as obtaining a right to spend money in litigation | 
There was a part of the Queen's dominions that was 
regarded as the grave of political reputations. No matter 
how successful a diplomatist had been elsewhere, some 
contretemps always awaited him in that quarter of the 


world. We are afraid that Glasgow has acquired the 


right to spend money without the possibility of adequate 
return, and that its reputation for municipal manage- 
ment may be entombed in its telephonic enterprise. 
We have so often touched on this subject that it is 
not necessary now to go into details. There is a general dis- 
satisfaction with the telephone facilities at present afforded. 
If there were no other way out, the municipal competition 
might be welcomed; but since it is not the best solution, 
and, on the terms proposed, is certainly disadvantageous to a 
municipality, we can see little good in encouraging the 
conflict. Still, if the ratepayers, with their eyes open, are 
disposed to take the risk, we can bnt wish them snooems in 
their efforts, and N for some unexpected advantage in 
the end. 
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ELECTRIC CABS AND CHARGING 
STATIONS.* 


Tux construction of the most elaborately-equipped charging 
station for electric vehicles in the United States. ard pro- 
bably in the world, has just been completed in New York 
City, This work has been done by the Electric Vehicle 
Company, the successor of the Electric Carriage and Waggon 
Company, whose vehicles and station were described in the 
Ewirical World of August 14th and 21st, 1897. In these 
articles the vehicles themselves were fully described, so that 


bat a brief mention of the essential points and the improve- : 


menta over the older types is necessary here. 


THE VEHICLES, 


The original equipment of the old company was 12 
hansom cabs and one brougham, while the new company is 
about to put into service 50 hansoms and the same number 
of broughams. "The cabs are, as shown in the accompany- 
ing illustrations, fig. 1, four-wheelers, driven by motors 
geared to the forward wheels and supplied with current 
from the battery box, situated under the driver's seat back 
of the passengers’ compartment. Their running gear is 
practically the same as that shown in the elevations of the 


rubber, separated from each other by glass plates. 
of mounting the celle, as was done in the older vehicles, in 
four separate traya, which could be removed independently, 
thus dividing the weight, so that they could be removed by 
hand, the batteries in the new vehicles are mounted in one 
substantial tray, consisting of an angle iron frame, lined 
with wood. 
power equipment described below for removing and replac- 
ing the batteries in the vehicles. The trays, instead of 
resting on rollers within the vehicles, slide in on angle iron 
guides, the battery chamber being entirely lined with lead 
acd drained with gutters and spouts, eo that any acid which 
may spill will not run out around the door or over the 
running gear and destroy the finish on the exterior of the 
vehicle. The battery equipment is somewhat heavier than 
that on the old vehicles, weighing as it does about 1,300 lbs. 


Instead 


This change is allowable on account of the 


The new controller, instead of being fitted with a reverse 


position, as was the case with the former controller, is fitted with 


a separate but interlocking reversing switch, so that the three 


speed positions apply to either forward or backward running. 


No magnetic blow-out is used with this controller, and each 


contact is made doubly certain by the use of two inde- 


pendent contact fingers in each division. See fig.3. The 
speed variation is obtained by means of a division of the 


Fig. 1.—Two VIEWS or THE HANSOM. 


brongham, fig. 2. Of, the external and visible improve- 
ments over the old type one is an increase in the height of 
the hood, the sein vehicles being so low as to have an 
unprepossessingly squatty appearance compared with horse- 
drawn cabs, A dashboard » been added io the front of 
the vehicle to improve its appearance, and to give the 
ocupant a sense of segurity that was lacking with the open 
nta of the former vehicle. Another change is the use of 
solid discs instead of spokes for the wheels. At first sight a 
return to first principles of the wheels of ancient Egypt is 
impression given, but in reality quite an improvement is 
made, in that the wheel has a much less intricate surface, 
and is, therefore, more readily cleaned. The body of the 
wheel is composed of two steel discs „th of an inch in 
dished so as to give a maximum breadth at the 
hub, and a minimum at the periphery. The discs do not 
meet at the latter point, but are separated by a wooden rim, 
over which is a crescent-shaped steel rim to receive the 
lire, which is 5-inch single-tube pneumatic, the rubber walls 
of are about three-quarters of an inch in thickness. 
All four of the wheels are 36 inches in diameter. 
The batteries consist of 48 cells of chloride sccumulatora 
of the F, pe The plates are separated by perforated 
corrugated hard rubber sheets, the battery jara being of hard 


* New York Electrical World. S 
| Euncrutcar, Review, September 3rd and 10th, 1897. 


battery into two groups, which mayſ be; placed in series or 
multiple, the third or highest speed being obtained by a 
re-arrangement of the series field coils of the two motors 
from a series to a multiple combination. See fig. 4. 

In the main circuit there is also what is called an 
emergency switch, in such a position that the driver can 
strike it with his heel and open the main circuit in case for 
any reeson the controller becomes inoperative. The blade 
of the emergency switch is also removable, and can be 
taken out when the driver leaves the vehicle, rendering it 
impossible for any unauthorised person to set the carriage 
in motion. A special charging plug is also attached to the 
circuits, and is mounted in the battery chamber for charging 
the battery in place in the vehicle. This will prove useful 
when the battery is charged at points other than the main 
station described below, and several such points will be 
equipped with charging connections by the various direct- 
current supply companies in and about the Greater New 
York. One is already in trervice at Coney Island, and 
another is about to be put in service in the downtown part 
of New York City at the Daane Street station of the Edison 
Electric Illuminating Company. 

The motors are four-polar, and are rated at 2 horse-power 
at about 700 revolutions per minute, this giving the vehicle 
a speed of 12 miles per hour. The pinion on the motor 
shaft engages directly with an annular gear mounted on the 
wheel disc, the two independent motors allowing for turning 

D 


512 


THE ELECTRICAL REVIEW. 


[VoL 43. No. 1,089, Ooronnn 7, 1898, 


END MEME without differential 
Braking is effected by means of 
on wheels on the motor shafta. The steering gear is practi- 
cally the same as on the older vehicles, the only difference 
being the removal of the pivots from within the wheel hubs 
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ents or serious into holes in the table legs keep them in place, although 
shoes acting are not bolted down in any way, and 


they 
| y may, therefore, when 
rotted by the acid fumes, be readily picked up and removed 
by the crane serving the room. Mounted upon them are four 
simple U-shaped pivoted castings, the weight of the battery 


Fia. 2.—Srpz anp END ELEVATIONS OF ELECTRIO BROUGHAY. 


to a point just outside, the eres being inclined somewhat 
so that the extension of their axes approaches the point of 
contact of the wheel and ground. 


THE CHARGING STATION, 


The new station is centrally located, and is, oddly enough, 
in the immediate neighbourhood of the establishments of the 
largest houses interested in horses and horse-drawn vehicles, 
such as the American Horse Exchange, Tattersalls, Limited, 
Ko. The station, which is about 75 x 200 feet in size, fronts on 
Broadway at one end, and Seventh Avenue at the other, and 
is located between Fifty-second and Fifty-third Streets. The 
building consisted, before the vehicle company made use of 
it, of a single room, undivided by floors or partition 
walls, covered with a trussed roof. The Broadwsy end is 
now occupied by a tier of offices, waiting rooms, stock rooms, 
and a gallery, and adjacent to the north wall of the station 
is the battery charging room, some 36 feet by 130 feet in 
size. This room is 11 feet in height, above it being a 
carriage storage room, supported on 25-inch steel girders. 
The latter is reached Me two electric vehicle elevators. The 
charging room is filled with tables on which the batteries 
stand while receiving their charge. There is room for some 
200 of these tables, about 150 being installed at present in 


coming down on the short leg of the U, causing the contact 
attached to the longer leg to bear y ener contact, terminal 
of the battery tray. One pair of diagonal contacts is cros- 
connected, so that the two groups of cells (48 in number) are 
connected up in series for charging. The battery charging- 
room is enclosed except at its ends, and is ventilated by a 
48-inch exhaust fan drawing air from the middle of the 


room, 

The tables are supplied with current through 12. conductor 
lead-covered cables below the floor level, from what are 
known as the indicator boards. These are slate els, each 
fitted with two pilot lamps, eight simple solenoidal ammeter, 
and eight four-position rotary switches. Each battery table 
is supplied with current through one of these switches and 
ammeters, the latter consisting simply of a vertical plunger, 
supported on a helical spring and surrounded by a solenoid, 
which tends to draw it down. Attached to the plunger is 
a carbon disc, which strikes one contact when the current 
reaches 50 amperes, this contact closing the circuit through 
the green pilot lamp. If the current falls below 10 amperes 
the disc rises to a point at which it strikes a contact, illa- 
minating the red pilot lamp. In this way the lamps give 
positive visual indications, which can be seen from any 
of the charging room, that one of the batteries attached to 
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Fia. 3.—Enp ELEVATION, PLAN AND CROSS-SECTION OF CONTROLLER. 


eight 8 rows | wise of the room. The tables con- 
sist simply of strongly braced wooden structures put together 
with wooden dowel pins, no iron whatever being used in their 
construction, and painted black with P. and B. compound. 
Iron dowel pins projecting upwardly from the cement floor 


that panel is receiving either an excessive charging current 
or one which should, to economise time, be in . The 
current supplied to the batteries is adjusted by the four- 
position rotary switch, the four different positions co 

the battery terminal respectively to four bus bars 
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voltages differing from each other by about 5 volta. 
: When a battery is first brought in for ing it is con- 
. pected to the bus bar giving the lowest voltage, and when 
is bas the charging current becomes less than 10 


Bs 


peres the red miden illuminated. The attendant then 
turm the switch to throw the battery on to the next higher 


bar, and so on oe when the red lamp 8 770 ie vm 
highest voltage charging process is complete and t 
in nay be removed. Since one peir of pilot lam 
erves fo 
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Fia. 4.—CORTROLLER COMBINATION. 


- which one is affecting the lamps by a glance at the ammeters, 
: Ow-half of the indicator boards is supplied with current 
from the positive side of the three-wire 240-volt system; the 
ler half from the negative side, and the demand for our- 
nt is equalised between the two sides by the simple process 
d maming in no neutral. On this account the aggregate 
rni taken on the positive side must, of course, equal that 
- onthe negative side, and on whichever side there are fewer 
- batteries the rate of charging will be more rapid. When, 
- however, the station is fully loaded, it will be a simple matter 
iene namba of charging tables in use on the two 

du 
Ide current reaches the indicator panels from the main 
bord by eight bus bars (four positive and four negative) of 
"oangular cross section, varying from } x 1 inch to 
4X1} inches, This board is a handsome structure of Ver- 
not marble divided into nine panels and inclosed in a glass 
. tate to keep ont acid fames. One of the panels controls the 
various and motor circuits of the station, the other 
Uh the eight bus bars referred to above. The 
voltage differentiation is obtained by means of two boosters 
coupled to one motor, which give the highest voltage on the 
poutive and negative sides respectively, the next highest 
being that of the supply mains themselves. The two lower 
rolages are obtained by passing the current through large 
ei the resistance of which oan be varied by 
aod. The panels each contain an illuminated dial Weston 
voltmeter and ammeter, and a Bristol recording voltmeter 
‘nd ammeter. A voltmeter switch on each panel allows the 
— “responding indicating instrument to be connected to 
iii up the voltage on the incoming supply bus, or the 
- to that panel. Below the measuring instru- 
hus are a single-pole switch and a circuit breaker. The 
| is fitted for an underload release as well as the cus- 
"Uy overload. The underload release is effected by a 
tI energised by a winding above the other parts of the 
rend the armature of which is attached to a pin which, 
J after the armature is released, strikes the trigger in 


ok the end of the battery o 


such a way that it is tripped just as though struck by the 

regulation overload device. Current is supplied kom the 

underground mains of the Edison Electrio Illuminating 

Company over two independent services, the incoming cables 

having a cross section of 1,250,000 em. The Edison Com- 

pany has a station only about 600 feet away, so that the drop 
but slight, 


HANDLING THE BATTERIES. 


The design and construction of the machinery for removing 
the batteries from the carriages and placing them upon the 
charging tables and vice versá was no easy task. The trays, 
with their accumulators, weighing about 1,800 lbs., must be 
pulled from a position on a spring-supported wheeled vehicle 
and iier ae to any one of 200 positions in the charging 
room, and vice versd. As may be seen, this manipulation is 
more difficult than the removal of battery trays hung under 
a street car truck, as in the latest designs of battery traction 
equipments, since the tray must be moved out horizontally 
to and from its place instead of vertically. The manipula- 
tion resembles more than anything else the handling of steel 
billets in the reheating furnaces of rolling mills, but the 
apparatus must be more elaborate than in the latter case, 
owing to the necessity of working with a movable wheeled 
vehicle, the body of which is mounted on springs. 

To make the operation clear, the course of the battery 
from the time it arrives in an exhausted condition in ita 
vehicle will be described. The vehicle is first moved 
on to a platform, of which two are provided in front 
harging room, with its bat- 
tery end towards the latter. If the vehicle is a hansom 
it is backed in; if a brougham, it runs in a forward direc- 
tion, the door through which the battery is removed being 
open in either case. The platform on which the vehicle runs 
is divided into two parts, on one of which rest the forward 
wheels, and on the other the rear wheels, these two 
being laterally and independently movable. Once on this 
platform, a long horizontal ahoe is advanced toward each side 
of the vehicle bytwo hydraulic cylinders, the shoe being of a 
proper height to push against the wheel hubs, centring the 
vehicle, which moves without slipping of the wheels, owing 
to the movable nature of the platforms below it, into the 
proper position. The vehicle is then b&óked in until heavy 
iron straps on its advancing end catch in latches projecting 
from the table, toward which it advances, When iu the 


i a hinged slats to allow this motion—and pick up 
e 


being raised to the proper height, there advances 
n door of the battery chamber & hook 
attached to the piston of & horizontal hydraulio cylinder. 
This latches into the frame of the battery tray, and 
on the application of preesure the latter out on to what 
is known as the conveyer table. The latter consiste of a 
runway across the whole front of the battery ing room, 
equipped with a chain conveyer with frames attached thereto 
on which the battery trays may be carried to any desired 
position along the table. 

Above the table is an 8-ton crane, its bridge spanning 
the battery charging room, and carrying, in of a 
trolley, eight hooks or grabs. Any one of these hooks 
may be made to descend and catch under the two 
idea of the battery tray and lift the latter to a level 
immediately below the crane bridge. The crane then 
moves as à whole down the length of the ba room to a 
position over the battery SARUM table on which it is 
desired to deposit the aa In lowering the hooks the tray 
is ye age its own weight closing the contacts for charging 
its The crane may be then removed to any other 
position, its eight hooks moving respectively over the eight 
rows of charging tables up and down the room and enabling 
one tray of batteries to be picked up from any one of these 
rows each time it overthem. Returning to the position 
over the conveyer table, the batteries may be lowered on to the 
latter and moved along until they arrive at a position opposite the 
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vehicle to be loaded, when they areinturn pushed in by thesame 
hydraulic cylinder which pulls the exhausted sets out. There 
are two platforms on which the vehicles can approach the 
conveyer table, and, the capacity of the crane being several 
sets of batteries with which it can be fully loaded before it 
moves back. over the charging tables, returning again with 
several fresh batteries, it is expected that the accumulators 
in apy carriage can be replaced inside of three minutes’ time, 
and a capacity of about 20 carriages per hour can be 
obtained. Carriages have already been loaded in 84 minut:s. 

The various movements of the conveyer table, crane, hoist, 
&c., are effected by electric motors, all of which, some 14 in 
number, are of the same make and size, 5 horse-power, Fo 
that their parts are interchangeable. The conveyer table 
and bridge mechanism of the crane are each fitted with a 
reserve motor for emergency use. Beside the two loading 
platforms in front of the conveyer table, there is a third in 
reserve fitted to unload on to a small car, on which the bat- 
teries can be wheeled under any hook of the crane. The 
whole plant is interlocking, the conveyer table motor being 
inoperative when the conveying chains are latched, the 
bridge travel motor being inoperative when the bridge is 
Jatched, and also when any one of the hooks is down. 
Everything can be manipulated from one platform which 
hangs from the crane to a position near the grourd, running 
in an isle down the middle of the battery room. When 
the crane hes advanced to a position over the conveyer 
table, the controlling bandles of the latter and the valve 
spindles of the various hydraulic cylinders are within easy 


reach from the platform, £o that one man alone can handle the 


batteries from the vehicle to the charging tables. The 
various movements are well equipped with — braking 
mechanisms, the hoists and conveyer table having electric 
brakes, and the bridge travel a hand brake. The conveyer 
table is also fitted with limit stop switches, to that if the 
attendant is carelers and leaves the conveyer running, in 
which case the trays thereon would be tipped off the end, 
the switch arm is struck by the battery tray, which cuts off 
the current and applies the electric brake. 

Water pressure for the various hydraulic cylinders is sup- 
plied by a triplex pump belted to a motor similar to thoe 
on the crane, conveyer table, &c. A 36-inch tank about 
9 feet high gives an ample air cushion, the water pressure 
being 150 Ibs. to the square inch. A Mason by-pass valve 
is now in use to prevent the pressure rising too high, but 
there will be substituted for this an automatic motor con- 
troller which will start and stop the motor at such times as 
to maintain the proper water pressure. 

The work was designed and carried out under the direction 
of Mr. G. Herbert Condict, who previously had similar 
experience in designing the charging station of the Chicago 
and Englewood storege battery railway. Mr. Condict was 
assisted in this work by Mr. A. W. Gilbert, who acted as 
superintendent of construction. 


An Austrian Mechanical Stoker.—The Revue Indus- 
trielle describes a mechanical stoker of somewhat novel 
make. It consists of two systems of transverse bars. One 
set is hollow, and they are supported at each end upon longi- 
tudinal hollow bearers, the joint being made with asbestos. 
A current of air can thus be sent round the whole of the 
bars for refrigerating them, and even water vapour may be 
thus circulated. The second set is also placed transversely 
between the other bars. These second bars are pierced, and 
they can be moved to and fro. As they point in orots 
section upwards and forwards, a sliding motion implies that 
they alternately move up into the fire which they push for- 
ward every ttroke, and then they retire and allow the fire to 
settle on the first set of bars. The fire is thus gradually 
crept forward. The feeding of the furnace is by means of 
the well-known sliding plunger from a hopper. The longi- 
tudinal bearers are divided up by transverse webs in such a 
way that the current of cooling air is made to travel in a 
zig-zag direction through all the firat set of bars, finally 
escaping at an opening in front of the fire, It is claimed 
that the furnace is a preventer of smoke and very economical, 
and that the English Admiralty have decided to give it a 
trial. We do not ourselves see anything very novel except, 
perhaps, in the sloping bars and the movement of the 
alternate bars and the method of creeping the fire forward. 


PRESTON’S INVESTIGATIONS ON THE 
ZEEMAN EFFECT. 


In the end of 1896, Dr. P. Zeeman, a young Dutch physicist, 
while working in the laboratory at Leyden, made the in. 
portant discovery that the bright lines of the 
were broadened when the source of light was placed ins 
strong magnetic field. 

This interesting phenomenon was immediately taken v; 
by the theorists; and Prof. Lorentz, amongst others, success- 
fally attacked the subject, and deduced from his theory of 


the charged atom, two remarkable conclusions. His theory 
indicated that each bright line of a line spectrum should be 


converted into a doublet when the source of light was viewed 
along the lines of magnetic force, and into a triplet when 
the source of light was viewed at right angles to the lines of 
magnetic force. Moreover, the theory predicted that each 
line of the doublet would be circularly polarised, but, in 
opposite directions; and that all the lines of the triple 
would be den polarised, the plane of polarisation of the 
two outer lines being the same, and at right anglestothe - 
plane of polarisation of the middle line. Zeeman verified - 
experimentally most of these 1 of theory, thogh - 
the visible separation of the lines into triplets appear to- 
have been first effected by Mr. T. Preston in the experiments 
which he recently described at the British Associat/on, and 
which we propose to describe in this article. 

A rough sketch of the Lorentz theory will be of use in 
understanding Preston’s results. Each molecule or atom d 
the substance emitting light, is assumed to havea small 
electric charge, e, and to revolve in an ellipse under the 
action of an elastic central force proportional to the distance 
from the centre. The rapidly rotating electric charge vill 
be acted on by a magnetic field, as if it were an electric 
current, i. e., the path of the electrified atom will move so ss 
to cut lines of force. An electrified atom revolving in a 
plane at right angles to the lines of force, will therefore bave 
its periodicity increased or diminished, according ss the 
electro-magnetic force increases or diminishes the central 
force originally acting on the atom. If, when the electrifi:d - 
atom rotates in one direction the central force acting upon it 
is increased, then when it rotates in the opposite direction 
this force will be diminished. The only circumstance, there- 
fore, which determines the periodicity of transverse electric 
waves viewed along the lines of magnetic force, is the direc- 
tion of rotation of the electrified atoms or molecules which 
give rise to these waves. Hence arises the circularly 
polarised doublet, seen when the light is viewed through the 
spectroscope along the lines of magnetic force. 

When the light in the magnetic field is looked at acros 
the Jines of force, the results are different. The motion o 


a rotating atom, e, may be resolved into a straight oscillation, 
A" B', parallel to the lines of magnetic force, and a rotation, 
4’ B., on a plane at right angles to the lines of magnetic 
force, As we have seen, the frequency of the motion in the 
plane at right angles to the lines of magnetic force 1s either 
increased or reduced according to the direction of rotation 
of the atom. The oscillation of the atoms along the lines 
of force is not affected by the magnetic field, since the path 
of the atoms nowhere cuts lines of force. 
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des of what takes place in the magnetic field. The atoms 
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ing from the source at right angles to 


i t proceeding 
f N: ayer force will, therefore, be made up of two kinds 


verse waves, namely, waves parallel to the lines of 
state original frequency will not be affected by the 
magnetic field, and waves at right angles to the lines of 
force, one-half of which will have their frequency less, and 
the other half of which will have their frequency greater than 
the initial frequency. These are exactly the conditions which 
vill cause the pe to resolve a single bright line into 
hree, of which the two outer lines will be plane polarised in 


. gdireotion at right angles to the plane of polarisation of 


h middle line. ] 
A study of the diagram, fig. 1, will perbaps help to fix our 


or molecules of the incandescent substance may be divided 
into two classes, according to their direction of rotation. Let 
a b and c D represent the elliptical orbits of two such atoms, 
rotating in opposite directions ; these orbits may be chosen so 
that one is the reflection of the other in an imaginary plane 
mirror, MM. N, 8, are the poles of the magnet and lines of 
force passing through the orbits, A B and c D are represented 
by dotted lines. The orbit a B may be resolved into a straight 
ocillation a” h parallel to the lines of force, and an elliptical 


. tomular orbit A B in a plane at right angles to the lines of 


face; and a similar analysis is applicable to c D. When the 
magnetic field is turned on, the periodicity of the rotation in 


„ tworbit a’ B is, say, increased, and that in “ D' is 


diminished, but the rate of oscillation along A" B” and C n" 
remains unchanged. If visible, the orbits A B and c D 
wald appear to rotate about: the lines of force in opposite 


The following mathematical investigation of this theory, 


. due to Larmor,* will interest those who may desire a more 
. elect statement. Let it be aseumed that an ion e, of mass v, 
. deriba an elliptical orbit about a centre of attraction 

| a to the distance of thé ion from this centre, 


(z, y, 2) = — a’ (zy) 

l e of oscillation — Yl. | | 
. Now introduce a magnetic field H, in the direction (J, m,n 
: and the equations become 

2 — — aig * (ny — m2) 

y=—aytkiz—n z) 

z= 4 + I (N = ly) 

ber k = Ee , in which ¢ is the velocity of radiation. 


To obtain the frequencies p/2 w of the oscillations thus 


. modified, we make as usual (z y 2) e't, and this gives, after 


wey reduction, an equation for p, 
(^ — at’ — Pr a) = 0. 
Thus corresponding to each original period represented b 
P = a, there are three modified ones :— : d 


p= 4, 
and Pptikp—a=0. 
When k i$ very small, | 
p=at+k8astthtk, 
a vp = a AL. 


Each vibration period will consequently be tripled, and the 
modification thus produced is the same whatever be the 
orientation of the orbit with respect to the magnetic field. 

The oscillation as modified by the magnetic field will be 
brought back to its original aspect if the observer be attached 
to a frame which revolves with angular velocity 4 X 
oré¢H2 Mc’, round the axis of the magnetic field. In a 
crenlar orbit described one way round this axis the apparent 
rotation will be retarded, in the other way, accelerated ; in a 
linear oscillation along the axis there will ba no alteration ; 

the three frequencies. 

So much for theory; but are thesa remarkable results 
I bnd by experiment? This is the question which Mr. 

- Preston, M. A., has set himself to answer. The answer is 


J T 
. * Phil. Mag., p. 503, 1897. 


tha‘, in general, the predictions of the theory are verified by 
experiment, but there are a considerable number of as yet 
unexplained deviations. 

For obtaining his line spectrum Mr. Preston used an excellent 
Rowland concave grating mounted in the Physical Laboratory 
of the R-yal University of Ireland. This instrument is of 
the usual type, having a radius of 21:5 feet, and is ruled 
with about 14,488 lines to the inch. It is fitted with a 
camera box which takes a photographic plate 50 cm. long and 
6 cm. broad, so that a length of the spectrum equal to half a 
metre approximately can be photographed at a single 
exposure. 

Possessing this fine instrument, Preston decided to 
photograph the results, in addition to making observations 
by the eye. Photography enabled him to obtain & perma- 
nent record of a considerable number of lines simultaneously, 
but had the disadvantage that it did not indicate rapid 
changes ; thes» were best examined by the eye. 

Though Dr. Zeeman distinctly states that he obtained a 
tripling of the spectral lines when the source of light is 
viewed across the lines of magnetic force, and a doubling 
when it is viewed along the lines of force, yet these results 
were obtained only after the theory of the phenomena 
pointed in this direction, and other reliable observers in- 
vestigating the same lines have expressed the opinion that 
when viewed across the lines of force a doubling like a 
reversal, or a broadening combined with a doubling occurred. 
As far as Preston is aware, all these observers have failed to 
obtain distinct triplets when the light is viewed across the 
lines of force, that is, they have not succeeded in separating 
the constituents sufficiently to enable them to decide what 
the exact composition of the modified: spectral line is. By 
placing a Nicol's prism in the path of the light, it has been 
determined that the central part of the modified line is plane 
polarised, and that the edges are also plane polarised, but in 
a plane at right angles to the plane of polarisation of the 
middle part. Thus, with the nicol in one position, the 
middle may be cut out, leaving the two border lines, and 
with the nicol turned through a right angle, the two border 
lines may be removed, leaving the middle portion alone. 
It is to be remarked, however, that observations of this 
kind, although they are in accordance with the supposition 
that the modified line is a triplet, yet they do not actually 
prove tripling, pure and simple. For this eee it is 
necessary to obtain high resolving power, and a magnetic 
field strong enough to separate completely the constituent 
parts of the modified line, so that each can be observed 
separately, without the complications attending the overlap- 
ping of others. 

Preston failed in his first experiments in tripling the lines, 
but finally succeeded by pushing the pole-pieces of his 
magnet very close together, and working with a very short 
spark as a source of light, in obtaining photographs whick 
showed the triplets with a magnifying glass. With a more 
powerful electro-magnet, lent him by the Rt. Rev. Monsignor 
Molloy, he was able to obtain photographs which showed 
triplets visible to the naked eye, without any magnification 
whatever. It was with this latter apparatus that t^t. ex- 
periments were made, the resulta of which we now proceed 


to give. 
(To be continued.) 


HOW TO DESIGN A DYNAMO. 


WE must now make some preliminary calculations to see 
whether or no the armature we have designed ia the last 
section will overheat. 

There are two sources of heat in an armature under load, 
viz., the core loss and the wire loss. The core loss, in turn, 
consists of two parte, that due to eddy currents, and that 
due to hysteresis. The loss by eddy currents it is impossible 
to calculate. It depends upon the specific resistance of the 
metal, the degree of lamination of the core, the quality of 
insulation of the laminations, conditions which it is very 
hard to determine, and even if they be known, the formul:e 


* American Electrician. The first article appcared in ELECTRICAL 
Review, August 26th, 1898, p. 297. : ; 
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will be highly empirical. Fortunately, eddy current losses 
are usually slight. 

Hysteresis, on the other hand, is very readily calculated 
by the aid of appropriate tables, These tables, which are to 
be found in many reference books, usually give the loss in 
watts, per cycle, per second, per cubic inch of iron, for the 
various densities of magnetisation. We must, therefore, 
calculate the number of cubic inches of iron in the varioas 
parts of our armature, and determine the magnetisations to 
which they are subjected. The teeth we already know to be 
substantially trapezoidal in section, with an altitude of 695°8 
mile, and we can readily compute the average width, which 
we will find to be 211 mils. This gives a section of *1466 
square inch. Multiplying this by 11, the length of the 
armature, we obtain tbe volume of one tooth, and by 42, we 
obtain 67:75, the volume of all the teeth in cubic inches. 
To find the maximum flux to which these teeth are subject, 
it is necessary to compute the area of each tooth at the root. 
The dimensions, as we already know, are 1585 inch wide 
by 11 inches long. We must now assume a polar aro, in 
order to find how many teeth are doing duty in carrying the 
flux. The poles are commonly supposed to cover two-thirds 
of the armature, the remaining one-third being split up into 
gaps between the pole-tips. Therefore, one-third of the teeth 
are carrying the total flux—that ie, practically 14 teeth are 
carrying the total flux of 8,095,240. The effective area of 
the roots of the 14 teeth is 24:4 square inches, and hence the 
cr is 126, 500 lines per square inch. Referring to tables, 
we find that the number of watts lost per cycle per minute in a 
cubic inch of iron at that density is *00047. 

We have 67°74 cubic inches of iron, and as we are running 
at 1,500 revolutions, we have 1,500 cycles per minute, the 
total watt loss due to hysteresis in the teeth is 67°74 x 1,500 
X 00047 = 47°7 watts. 

We now come to the hysteresis in the armature body proper. 
That was designed with iron area to carry 70,000 inea Der 
square inch. The iron carrying this flux isa hollow cylinder 
about 5:1 inches in external diameter, by 1} inches in internal 
diameter. Its volume is, therefore, 211:8 cubic inches, and 
applying similar methods, we find the loss in this part of the 
core to be 69:4 watts. 

We now pass to the calculation of the wire loss. The length 
of each turn consists of a loop, the sides of which are each 
11 inches, and the ends about 7j inches. Although the 
armature is 64 inches in diameter, we must add s certain 
amount on account of e of the ends. This makes 
the total length of loop 87 inches. We have 84 such loops, 
giving a total length of wire on the armature of 84 x 37, 
or 8,108 inches. We selected in the first place No. 8 Brown 
and Sh wire, and the resistance of such a piece of wire, 
compated from the wire tables, is 168 ohms. The current 
circulating in this wire at full load is 274 amperes, and the 
loss in watts is obtained by N the current and multi- 
plying by the resistance, and will be found to be 128°1 watts. 

e must now refer to practical experience, and that tells us 
that if the armature losses do not exceed 1 watt per square 
inch of radiating surface there is no danger of overheating. 
The armature consists of a cylinder, which in its completed 
state will be about 12 inches long and 63 inches in diameter. 
The surface of such a cylinder is 812 equare inches, giving a 
radiation of about 75 watts per square inch. This shows 
that the armature is very suitably designed for its work ; in 
fact, it would carry a substantial overload without trouble. 

We must also remember that we have figured very liberall 
in making this calculation. We have, for instance, assume 
for the total density throughout the teeth that- at the 
narrowest section, which is not strictly the fact, and we 
have also figured the armature as a solid mass of iron, 
whereas it is made up of laminæ, and the assumption that it 
was solid erred piep within 5 or 6 per cent., according to 
the thickness of the insulation between the plates. It is, 
however, always best to figure in this way, for calculations on 
hysteresis loss are apt to be thrown many per cent. astray, 

dne to the fact that iron is not at all uniform in this respect. 
In fact, it may easily be that of two samples, apparently 
similar, one will consume twice as much energy as the other, 
when subject to a certain oycle of magnetisation. 

It is not the purpose of these lessons to take up mechanical 
points in design and construction, but simply to show how 
to determine magnetic and electrical dimensions. We may 
now summarise the following for our armature :— 


Core disc, internal diameter "m 1 ù 
Number of slota - — 42 
Width of alot i „ 2355 mils, 
of slot ... is oe — 6958 „ 
T. of slot insulation - 85 „ 
Bize of armature wire No. 8 Brown & Sharpe. 
Number of wires per slot... «n Me. Sass 4 
Total number of wires ^ "is e. 5 108 
Number of bars in commutator .. www 43 
Length of core ses aie ii se 11 inches. 
Before finally accepting this design we must make on 


more precautionary calculation, that of the peripheral 

To do this we, of course, multiply the circumference ied 

by the number of revolutions per minute, obtaining s peri. 
eral speed of 2,550 feet per minute. A conductor velocity 

under 4,000 feet per minute is issible in such an arm 

Lure, and henoe we may regard the design as satisfactory and 

proceed to the field magnet calculation. 

In calculating the field magnet we must first determine 
what material shall be used; something about its i 
permeability, and similar matters. We must further deter- 
mine what is known as the leakage coefficient. It is a fact 
that of all the lines generated in a field gg ie | 
one-third, or sometimes as much as one-half, are u in 
leakage; and the ratio of the total flux to the useful fur is 
known as the leakage coefficient. 

There exist a great many empirical formule for calcoli . 
ing this leakage coefficient beforehand, and they are mode- 
DO he A 
application. esigner is y well acq : 
with the leakage coefficients of the various types of field 
magnet, which he is wont to adopt and can make a very 


shrewd guess as to what the average. coefficient will 
be. Moreover, in designing a field a margin is 
always allowed for rheostatio oontrol, and margin ought . 


to exceed any error in | coefficient determination. 
For the purpose of this article it is sufficient to select the - 
leakage coefficient from the table of average values given in 
the August number. For a 5-kw. machine this is 1-6. It 
therefore follows that we must generate in the field magnet 
1°6 times the number of useful lines we use in the armature, 
which will amount to 4,952,984 lines of force. We vil 
further assume that the field magnet be a steel casting, 
which can be comfortably worked at 90,000 lines to the 

uare inch, without using excessive magnetising power. 

he area of the field magnet waist must be therefore 55:02 
square inches, and if we assume this area to be circular, it 
will have a diameter of 8°36 inches. The next question is 
the length of this magnet waist. 

From a theoretical point of view, this magnet waist shoald 
be just long enough to allow the requisite number of ampere- 
turns to be wound upon it, for any-added length increase 
the length of the magnetic cironit. Practically r 
such a construction is a mistake, because it is frequently 
desirable to rewind the field magnet and frame for other 
voltages and capacities, and some flexibility in the size of the 
bobbin that may be put on is highly desirable. Moreover, 
the reduced length of the magnetic circuit, obtained by 
careful calculation, would only diminish its reluctance a very 
few per cent., and the gain in magnetising energy would be 
almost microscopic. 

We may take as a reasonable assumption, for the 
of preliminary calculation, that the total reluctance of the 
3 E is m double ua 5 of the n 
space. This proportion obtains in g ynamo design. 
8 of the gap space has already been determined by 
our previous assumptions. 

Its area is practically equal to the area of the polar faces, 
and its length is the minimum length that mechanical con- 
ditions vill permit, and may in this machine be as close as 
goth of an inch. If, therefore, we multiply the total number 
of lines of force by this length in inches and divide it b 
the area and multiply that result by 8132, a constant w 
transforms C. G. S. magnetising force into ampere-turns, and 
also takes into account English measures, we shall obtain the 
number of ampere-turns necessary to force the flax through 
one of the gap spaces, As there are two gap spaces we mos 
double this amount. The calculations are shown below :— 


: 9:1416 x 11 
Area of pole piece = il ES 3 — = 75, 


N 
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e 5.240 x *05 x81 
deli X S151 648 for one gap. 


9 


.,  Auperedurns = —— 7B 
Ampere-turns both gaps — 1,396. 


^ If we take double the ampere-turns necessary for the gap 

we shall find the total ampere-turns to be 8,792, and 

wee are ready to determine approximately the size of the shunt 

y Are necessary to uce this magnetisation, and from that 
tos gain an idea of the size of the field coil. 

It is to be understood that these calcalations are pre- 
^. „inary, and, having thus obtained the dimensions, it will 
> , we necessary to review the latter carefully, and modify them 
4: Where they are objectionable. Such methods as this are fre- 
iz; quently used in dynamo design, and in all other cases where 
. resalts that are op to each other are desirable. Thus 
ix; it isdesirable to have low speed, small exciting current and 

minimum armature reaction. Low speed demands strong 
J feld and many armature conductors. Small armature reac- 
«c; tion, on the other hand, requires few armature conductors, 
x= andstrong field requires large exciting current. It will be 
w ` necessary, therefore, to subsequently adjust these conflicting 
-yı conditions to a happy medium. 


iv ATMOSPHERIC RESISTANCE TO TRAINS. 


a Tae resistance to the motion of trains due to the atmo- 
X7 sphere is, and sir i has been, a doubtful point. The only 
xı generally-scocepted fact has been that the effect of side wind 
* B more serious than head wind, and close coupling or 
mis vestibuling seems to be accepted as offering leas resistance 
HI gy dey leg ig 
zX Prof, Gom, of Purdue, has been investigating head resist- 
i ame, and has communicated his results to the Western 
pa Railway Club. The experiments involved the use of a 
rz! rectangular conduit in which a current of air could be main- 
ix tained, and in this conduit model cars were to the 
zx Mrourrent either singly or in series as a train. We shall 
im endeavour to extract the pith of a somewhat lengthy paper, 
ız While at the same time expressing a doubt as to whether a 
min at rest in a current of air can rightly be held to bear 
. 8 Krict resemblance to a train in motion through uncon- 
de fned air. It seems to us that the conditions are quite 
+; diferent, The conduit employed was of wood, 20 inches x 
- 20 inches cross section and 60 feet long. It was smooth 
Yarniashed inside, and supplied with air by a fan capable of giv- 
; mg & velocity up to 100 miles per hour, the velocity being 
| md era gera he dear the water 
e air velocity E ere T e equation 
mes ity i second augen: 
pg the density of the 
» Kream to be measured. We need not repeat the observa- 
„< {ons as to the air eddies and so on, suffice that the experi- 
,; ram were made in a part of the tube where the flow had 
4 Mendied itself into straight lines. The models used were to 
- 320d scale of a box car, or 12 fu inches long, 83 inches wide, 
2. ‘nd 4} inches high. The iments showed that in every 
fey edades us Sly the model, as measured by 
„y the dynamometer was less than the caloulated wind 
-¢ ure multiplied by the cross sectional area. Approxi- 
gr: Dey oe oo opi what calculation haere indicate. 
cx wo models were exposed together, the pressure on 
P the first, was about 40 per oent. of the calculated amount, due 
bly ke 1 absence of suction, which was taken by the 
m 


E it the second model the pressure was 0°14 of the calcu- 
amount, so that the joint effect on two models was little 

dan Et than that on one model, or 0°54 as against 0°50. The 
s wunde of the first model always seems to be the same, no 
„ “tl how many models followed it. The head resistance 
".,; Mema thos to be simply a function of the velocity of current 
des, Aham is, approximately, 0'4 of the cal force based 
be, quilt Pressure equivalent of the velocity multiplied by the 
e, aL (ww upon the last model becomes less as the train is 
| n hos with two models, the end one takes 0°14 


„ & joel amount; with three models, the last one 
— 13, ad with five models, 0:12. With 10 models, the 


resistance comes down to about 10 per cent., and it is still 10 
per cent. for 25 models, showing that beyond a given length 
the number of vehicles has no farther reducing effect. 

In all trains the second model is exposed to less resistance 
than any other, but all other intermediate models seem to 
have met an equal resistance wherever placed. 

Thus, in a 10-model train the cars from third to ninth, at 
64 miles velocity hour, the force in pounds was 038, 
038, *040, 038, °089, "040, °089, or between 3'8 and 4 per 
cent. of the amount caloulated from the pressure and cross 
section. 

The side friction of a train is thus seen to be a constant 
function of the velocity. It would appear, therefore, that 
train resistance is up of a head resistance and a tail 
resistance, and a side resistance, which is dependent upon 
and a function of train length. 

The following equations are deduced from the observations 
where a is the force in pounds acting upon the model, and v 
is the velocity in miles per hour :— 


. 41 = 0000116 v? l 


n first model of a train er ay = 0:000097 y? 

n last model eve eee Q, = 0:000025 y? 

n second model eee coe Q; = 0 000008 y? 

„ suy intermediate model ... a; = 0:000010 v! 
Of course these equations are not of general value, as they 
are based on partionlar models. | 


Reduced to 1 square foot area when P is the pressure in 
8 miles per hour, we 
ve: 


For the Pitot gauge P = 0025 v! 
» one model alone Pi; = 0012 v? 
» first model Py = 001 v? 

» last model T P; — 00026 v? 
„ second model ... = '00008 v? 
» any intermediate model P, = 0001 v! 


As the models were only „„nd of actual car sizes, the re- 
sistance of a full-sized oar would be a =a x 327, or a = 
1,924 a, or approximately for A in pounds, v in miles per 


hour: 


Aj = ‘119 y3 
A; = '99 y? 

41 = 026 v? 
4, = 008 y? 
A, = '010 v? 


. The first car may be taken as the locomotive, the second 
car as the tender. These two vehicles, at 40 miles per hour, 
will offer a resistance of 200 lbs. when runni pem 
174 lbs. when heading a train. A train of engine 
tender and 20 cars will require a tractive force of 520 lbs. 
at 40 miles velocity. The cars alone behind the tender call 
for 346 lbe., and so on. Passenger cars are looked on as 
equal to a couple of freight cars, and treated accordingly. 

The author considers that the experiments justify him ‘in 
concluding that his results may be applied with reasonable 
accuracy to fall size cars, and from the foregoing equations 
he deduces a table of resulta for various speeds, which we 
give:— 


En 
— | mentium 
Bpeed miles 
per hour. 
Traction. | Horse-powcr. Traction, Horse-power. 
10 13 0:35 11 0°29 
20 52 2:8 44 2'8 
30 117 9'4 99 79 
40 208 22˙0 176 19 
50 325 276 37 
468 75 396 63° 
70 637 119 539 101° 
80 822 178: 704 150 
90 1,050 253° 891 214 
100 1,300 947 1,100 293 
These figures, if correct, point to very considerable powers 


at high velocities, considerably more, indeed, than many will 
allow. Indeed, head resistance has been oot pooned very 
much in certain quarters, though, it must be admitted, with- 
out sufficient reason. 

Simplifying to two significant figures, the calculable 
resistances may thus be set down :— 
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For lccomotive and tender alone ... „ 4 = 13 v 
50 is i at head of train a = 11 v? 
„ last freight car sss is ... å = 026 v?. 
» last passenger car va Ts ... A = 036 v?. 
» each intermediate 33 feet car 3 4 = 01 yi. 
j 66 fect car „ 4 = 02 v, 


For train of freight cars, engine, and tender— 
A = (18 + ‘01 o) v? where c is the number of cars. 
The same for freight cars alone following engine— 
A = (016 + *01 c) v*. 
For passenger train— 
A = (13 ＋ 02 c) v?, 
For same not including engine— 
A = (016 + 02 c) v?. 


For any train passenger or freight with locomotive 
A = ‘0003 (L + 817) v? where L is the train length in feet. 

For any train following, but not including locomotive, 
A = ‘0003 (J + 53) V?, where 7 is the total car length. 

These figures are, of course, only applicable to American 
practice, with steam locomotives and cara; bat no doubt 
they can be fitted to cars of any size. They are deduced 
from car models of qu ud scale, and are fully as likely to be 
correct for small cars as for full-sized steam railroad cars. 
. The figures generally do not indicate very serious power 
absorption at small speeds. Still, even 9 4 horae-power, at 
80 miles per hour is coming within the range of ordinary 
electrical work and speeds, and may be worth reducing if 
such things as pointed prows have any real value in this 
direction. | 


RONTGEN RAY THEORY. 


IN his presidential address at Bristol, Sir W. Crookes said 
that while the general opinion of pbysicists seems to be 
settling towards a wave or ether theory; an opposite drift is 
apparent with respect to the physical nature of the cathode 
rays.” A paper in the September number of WieJemann's 
Annalen (p. 74), by Herr Walter, of Hamburg, on the nature 
of the Röntgen rays, shows that the settling towards the wave 
theory is by no means universal. Starting with Crookes’s 
theory, that the cathode rays are a stream of charged par- 
ticles moving at a high velocity, Walter assumes that the 
Róntgen rays are the same particles after they have com- 


pletely lost their electric charge by their impact on the anti- 


cathode. Walter cites many characteristic differences 
between the cathode and Róntgen rays which can be 
deduced from this theory. The cathode particles having an 
electric charge are deflected by the magnetic field; the 
Rontgen particles, having no charge, are not deflected. The 
superior penetrability of the Röntgen rays is explained by 
the circumstance that the unelectrified particles are less 
attracted by the electric charges on the particles of the bodies 
through which they pass, while the charged cathode particles 
are very soon pulled into collision. Measurements have 
shown that the ratio of the charge to the mass of a cathode 
particle is about a thousand times as great as the same ratio 
in the electrolytic ion. 

Seeing that the only difference between cathode and 
Róntgen rays is the presence or absence of an electric charge, 
it is to be expected that many of their properties will be 
the same in kind, if not in degree. Now it is well known 
that both kinds of rays excite phosphorescence (Villard 
has even observed that the phosphorescent screen becomes 
* tired" under the action of X rays, as glass becomes “tired” 
under the action of cathode rays) ; both kind of rays act on 
the photographic plate ; both give rise to similar chemical 
reactions. 

The law of diffuse reflection has also been found to be 
similar for the two kinds, inasmuch as the efficiency of the 
diffusion depends in both cases on the atomic weight of the 
diffusing material. 'This has been established by Kaufmann 
for the cathode rays and by Voller and Walter (W. A., 61, 
p. 88, 1897) for the X rays. 

- Refraction and polarisation are, of oourse, impossible 
according to Walter’s hypothesis ; and these have never with 
certainty been experimentally established as properties of the 


X rays. This crucial experimental result has, however, not 
discouraged the advocates of the wave theory. They a 

to rely on a theoretical result deduced from Helmholtz 
theory that there is one special frequency at which light 
waves would not be refracted. Why X rays should always 
have this particular frequency has never yet been 
explained. 

The fact that the absorption of X rays should be approri- 
mately proportional to the atomic weight requires no 
explanation with the emission theory; but one circumstance 
in connection with absorption is of special interest in its 
bearing on this theory. The et shows that cathode 
rays are not homogeneous; and the perfectly satisfactory 
explanation usually given is that the break of the induction 
coil produces in rapid succession a series of E. M. Fa. of 
decreasing amount. The velocities of the charged particles 
driven off by a single break will, therefore, not be all the 
same. It would follow from the present theory that various 
velocities would also exist among the X rays, and abundant 
experimental proof has been given by Róntgen end others that 
X rays of different penetrability (and consequently of different 
velocity) exist in the same beam. 

Walter’s theory is not altogether new ; in fact, he himelf 
saya that he has learned since he worked it out that a similar 
theory was published by Vosmaer and Ortt (Nature, 56, p. 
816, 1897) ; but the theory of these latter physicists differed 
from Walter's, in that they did not assume a complete 
neutrality of the Róntgen particles. In fact, they ascribed 


"LC Seco t tee 


“ 


the want of homogeneity in the X rays to differences in thè 
degree of their neutrality. As Walter points out, thi . 
assumption is untenable, in view of the absence of magnetic | 


deflectibility in the X raya. 


An experiment made by Porter appears to tell against n 


emission theory. 


He found that no difference resulted in 


the photograph obtained when a metal plate through or near 


which the rays passed was charged with electricity. Walter 


admits that this tells against his theory, but oontends thst 


the absence of electrostatic deflectibility in the cathode m 


makes it easier to understand why there should be no sensi- 


m xm 


- * 


bility to electrostatic effects exhibited by the electrified . 


Róntgen particles. 
i  —  —— 


MODERN ARC LIGHTING PLANT. 


THE American Electrician describes the change-over of à - 
central station with steam power into a sub-station driven - 


by three-phase electrical power. 
Edison Company absor 
coon as they had completed their large atation at Bay Ridge, 
they prepared plans to convert the old central station into 8 
sub-station, and dispensed with the steam plant. 

The old steam 
expansion engines and one 1,200-H.P. com 


Last year the Brooklyn : 
the Citizen's Company, and s | 


plant consisted of five 400-H.P. triple - 


: engine. 
They drove, through oounterahafts, 20 120-light 1,200 C.P. 


Brush machines, and, in addition, two 150-H.P. bipolar 
Edison motors, operated by current from the low tension 
mains, furnished additional power after 7 p.m., but during 
the day these were driven as generators, So far, all the 
engines have been removed, excepting three triple expansion, 
retained to drive the machines not yet moved. 

The new plant, including synchronous motors, arc machines, 
booster and switchboard, and battery plant, are all placed in 
the space formerly occupied by the steam portion alone of the 
old arc lighting plant. Each new aro generator unit con- 
sists of one G.E. 100 kw. synchronous motor directly con- 
nected to two 120-Brush aro machines. The driving is done 
from each end of the motor-shaft through two four 
star couplings with rubber cushions. The motors are of 
revolving field type; they run at 750 revolutions, and have 
four poles. The field excitation is 125 volts. 

Eich pole has wound close to the iron a heavy copper 
strip, short-circuited on itself, the ordinary field winding 
being outside of this copper strip or shield, with its ends 
carried to two collector rings with carbon brushes. 
stationary armature has a substantial connection board at 
one side near the base, and the leads are brought oat from 
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2^ at and farnished with couplings enoased completely in hard 
E resotenoe coil is placed in circuit with 
ir the armature when starting, and out out by a switch when 
M. tho machine has reached s ism. This limits the cur- 
®rst taken from the line when starting, and the potential of 
. the Pansmission lines remains una ffeoted. 
ui The field excitation is also provided with a rheostat for 
ix gdjarbament, so that the minimum current input will be taken 
2 foamy given load. These motors take the full 6,000 volts 
3 omas from the transmiseion lines of the Union station 
i vithoent any reduction. In az) these motors measure over 
t all 86 inches x 574 inches x 524 inches x 11,000 lbe. 
: The ero light generators are four-pole Brush open coil 
. mbi ne, rated at 6,000 volte, 6'6 amperes at 700 revolu- 
. tions Per minute. The armature is a gun-metal spider, ard 
: u ound with a thin steel ribbon paper insulated. The 
taal floor spice of two machines with their motor is 19 feet 
 $jiec bes x 4 feet 93 inches. There will be nine such sets 
. inthe complete station. The low tension Edison network is 
. fedfreom a battery fed at 125 volts by rotary converters, 
chi receive current transformed down to 88 volts by 
: patio transformers fed by the 6,000-volt current of 25 
cle The three stitic transformers are of 150 kw. 
abe) each, and are cooled by air-blast furnished by a 
H.P. bipolar ironclad motor. The two rotary machines are 
ad adf 200 kw. capacity at 875 revolutions. Two induction 
Mila E ors regulate the direct current voltage by variation of 
te 88 volt statio secondary current. 
The battery contains 156 cells, having a capacity for 10 
hors 0. 1, 200 amperes, or of E, OOO am for one hour. 
vis # act as a reserve in oase of breakdown. The battery 
ted f rom the Pearl Street station through a booster. It dis- 
1 cuges simultaneously, and is at all hours connected to the 
< low terion mains for pur of regulation. 
: The ion in case of breakdown is simple, and consists 
< simply in reversing the normal operation of the battery 
x aries and transformers, the battery discharging to the 
n maries, these delivering three-phase current to the trans- 
: famers, which in turn deliver the necessary 6,000-volt 
eunt to the synchronous motors. The booster is a 
Churohward three-machine type, the end machines being 
damos of 1,000 amperes and 50 volts, and the centre 
ma bine is suited to run either at 125 or 240 volts, as 
reqaired, acoording as the dynamos give their output at a 
lw E M.F. or high. ` 
/ The brushes are of carbon, with surface contact sufficient 
to give only 20 amperes per square inch. The floor space is 
12 feet 2 inches by 84 inches by 87} inches high. The 
- switchboard is 45 feet long, built up of 11 panels. The 
- distribution b-ard is in a fire-proof vault, and is in four 
: panels, carrying quick-break switches of G. E. high tension 
x ype on corrugated bard rubber cones, separated from each 
t by high barriers of japanned maple. They are pulled 
, open by a hooked stick. 
, Incoming current from the Union station is transmitted 
- through three-wire duplicate lead-covered cables drawn 
z throngh earthenware ducts. They are paper and compound 
. lesnlated tested at 12,000 to 15,000 volts. Outgoing mains 
are carricd underground. 

The high tension series aro wires ron underground for 
three quarters of a mile and are then carried on polea to the 
arc lig ta. During the transformation of the station not 
a sing Ie lamp was at any time put ont of lighting. 


DS —— 


REVIEWS. 


Jamess Clerk Maxwell and Modern Physics. By R. T. 
GL. ÆZEBRROOk, F.R.S. Tte Century Science Series. 
Loon: Cawell & Co., Limited. 


1 cannot come into contact with the pupils and friends 
Janes Clerk Maxwell and not be sensible of the singularly 
eh *entiments of devotion and respect that he inspired in 
„0 generation at Cambridge.. His acute intellect, and 

J insight into physical laws, his untiring, 
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unremitting, and single-minded devotion to his work, and the 
immense strength of his conscience, had all a share in his 
influence over the minds of other men. Probably the last 
quality was of paramount importance in determining his 
osition as something apart from other men of grest 
intelleotual ability. His view of life, expressed in a paper 
written at the age of 23 to the present Dean of Canterbury, 
and printed in this biography, shows that he possessed even 
at that age an scar noble and well developed 
character. This account of his life, like the larger one by 
Prof, Campbell and Dr. Garnett, is eloquent of affection and 
admiration for its subject, not less than that of the pare 
mathematicians for their master Oayley, or of biologists for 
Charles Darwin. Clerk Maxwell's name is bnt the first and 
greatest of a great succession, and the school of physics that 
he founded is the glory of modern Cambridge. While 
politicians and administrators, historians and journalists, 
seem to b3 bred chiefly by the older university, the attack 
on the secrets of material nature, which is so striking a 
feature of the last half century, has received its chief 
inspiration in Eogland from the Cambridge schools; and a 
new account of the life and work of their greatest teacher 
from the pen of a distinguished pupil, is necessarily of 
great interest, Mr. Glaz»brook's account of Clerk Max well's 
life is condensed, &o far as the iris rn part is concerned, 
from the larger book by Campbell and Garnett. The account 
of his scientific work seems to be entirely new. Mr. 
Glazebrook is nothing if not scholarly and exact, and his 
attempt to describe for non-mathematical readers the work 
of a great mathematical thinker is probably as well done as 
is humanly possible. But it is not easy reading. Descrip- 
tions of a theory of colour vision without diagrame, aud of 
molecular and electrical theories without symbols, may 
interest a reader and incite him to go farther, but are not in 
themselves very satisfactory. It is, however, difficult to see 
how the work could have been better done on the same lines, 
and the book may be thoroughly recommended as well for ita 
literary performance as for the interest of the matter. 


The Discharge of Electricity through Gases. By J. J. 
MON, D. So., F. R. S. London: Archibald Constab'e 
an 0 l 


Prof. J. J. Thomson has dedicated to his audience a 
reprint, with additional material, of four lectures delivered 
at the University of Princeton, U.S. A., in Ostober, 
1896. This delightful little book of 200 small pages is 
an admirable summary of the experiments and speculations 
of Crookes, Lenard, Róntgen, Becquerel, Goldstein, the 
author, and others, on the subject of the title. The space is 
mainly occupied with descriptions of experimental results, 
references to the original papers being in all cases given 
in footnotes, In some places mathematical reasoning is 
used where a theory is to be reconciled with experiment, 
but, in the present stage of the subject, this is rarely possible. 
After describing some of the various means by which 
electrical charges can be given to gases, by chemical com- 
bination, by electrolysis, and by splashing, the author 
discusses at some length the great effect produced in the 
last case by minute additions of foreign, and especially 
fluorescent, substances to the dropping liquid. Proceeding 
then to the conductivity impa to gas by the Réntgen 
rays, and by uranium, the author describes his own well- 
known investigation of the rate at which electricity can 
be conveyed by such conducting gases, and draws the 
apparently inevitable conclusion that the property is due to 
pupa ch en after a 5 5 5 of 
gases by metals exposed to ultra violet light, by the electric 
aro, by je and by red hot metals, the author gives 
Perrot's and his own beautiful experiments on the electro- 
lysis of steam. ‘The final chapter deals with cathode rays, 
and the theories of their nature. The whole subject, of 
course, possesses entrancing interest, and loses none in Prof. 
Thomson's hands. That it has pd one of the acutest 
and most imaginative intellecta of the present day to write a 
popular book on a new science, and one owing so much to 
himself, is a subject for warm congratulation, and we are 
grateful to him for it. We can heartily recommend it to 
our readers. 

E 
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Modern Switchboards. By the Cutter Electrical and Manu- 
facturing Company, Philadelphia, U.S.A. 


This work, which consists of eleven chapters, describes the 
most modern forms of switchboard used in some of the largest 
electric power and lighting stations of the United States. 
The various devices for switches, circuit breakers and appli- 
ances, are fully dealt with and illustrated. 

In introducing their work, the authors describs the earlier 
construction of switchboards as compared with those of the 
present day, and the forms of switch brushes and contacts 
such as are now more or less standardised in America, 
England and Germany, are well illustrated. 

One of the chief objects of the book is to impress upon 
the readers the importance of using maximum automatic cir- 
cuit breakers for the protection of their feeders from the 

wer station. The authors very rightly point out that fuses 

or large currents are not reliable, inasmuch as they are often 
of such a section that a current 20 per cent. in excess of the 
current that is intended to blow them, will freely pass, that 
it is not reasonable to expect spools of fuse wire sold by 
the pound to be universally accurate, and that many 
conditions have to be taken into consideration, such as the 
temperature of the fuse terminals and their cooling effect, 
the conditions for dissipating the heat raised by the fuse, &c. 
Against these and other disadvantages is pointed out the 
promptness of action of the automatic circuit breaker which 
naturally leads up to the special form manufactured by the 
Cutter Electrical and Manufacturing Company, with a 
coloured illustration showing a side elevation with some of 
the working parts in section. Several photo prints are given 
of various types of this well known instrument, both single 
and double pole, up to 8,000 amperes. Another form of 
their instrament is illustrated for motor circuits taking up to 
25 amperes at pressures up to 500 volts. 

Lightning arresters are described and illustrated with, 
amongst others, a photo print showing the effect of a 
discharge of current through the old form of arcing device. 

Switchboards and their construction for direct and alter- 
nating currents are dealt with at some length, with 
illustrations of either side of the boards. There are also 
several full size plates of large power station boards. 

The authors are assisted by the contributions of Messrs. 
Luther Stieringer, Albert B. Herrick, W. H. Tapley and 
W. M. Scott. 

The volume is beautifully illustrated throughout and 
muck care has evidently been bestowed in compiling it. There 
will be found much of interest to central station engineers 
and switchboard manufacturers, although we see little in it 
that is particularly new. 

Oar modern station boards are much the same as those 
described, but ela a few differ somewhat from them. 
We like to see as much as possible on the front of the board, 
whilst they have their bus bars carried behind, a better plan, 
from the safety point of view, if plenty of room is available. 
It would be impossible to compare altogether our central station 
boards with those of America, for whilst they agree toa 
standard, our consulting electrical engineers generally have 
their own opinions as to design of boards and types of in- 
struments and switches, according to special requirements. 

Minimum circuit breakers for the protection of the 
generator circuit, are evidently thought little of in the States, 
whilst in this country it is certainly the rule to fix it for 
each machine before the circuit connects with the bus bars, 


CORRESPONDENCE. 


« Some Motors and a Moral.” 


In your article on this subject, the fact that Mr. Siemens 
estimates the cost per unit of electrical energy produced at 
his works at 2d. is taken as a proof that public electricity 
works could supply for motive power quite as cheaply as one 
could produce it for himself. How Mr. Siemens gets his 
cost up to 2d. per unit is a mystery. 

Having been connected with many installations of elec- 
trical distribution of power in works, for some of which I 
have had careful accounts kept, I can say that the cost in 
most cases does not exceed that of the works’ cost of pro- 


ducing at a public supply station. Why should it be other. 
wise? A works’ manager can buy engines, boilers, dynamo, 
and coal in the same market as a borough engineer, uj 
ought to be able to manage as well. 

If 2d. a unit is to be the coat of electricity for motive 
power, then all that can be said is that very little | 
will be used either from a central station or elsewhere, 24 * 
per unit delivered at the switchboard means 244d. delirerd * 
at the machines to be driven, a price which puts electric 3 
transmission out of competition. 

Fortunately, however, those who use, and those who con-! 
template using, electrical distribution of power, may ret : 
assured that they can get it from a good t of their on 
for half that cost, and that, too, without the irksome restric- 
tions laid upon them when using a public supply for motive 


power. 

All the efficient managers, engines, boilers, and dynam : 
are not yet entirely monopolised by public supply station, - 
Bo that I trust we yet be able to do a little basines in 


private installations. 
Rankin Kennedy, 


In this country wherever central stations have been erected 
for generating single-phase alternating currents, its applics- 
tion to motors for practical work have up to the present 
reeulted in unadulterated failure. 

In crowded cities its capacity for the manufacture of 
legal injunctions through the intolerable noise it creates, and 
its superior capacity for causing fatal accidents to workmen 
employed in its production, is everything that an ambitiou 
lawyer of leisure could desire, but for a manufacturer who 
wants a safe motor to do genuine work quietly without fus, 
none but a novice or lunatic would give it factory room 
where direct current for motors is available. 

In fact, there is no need for “beating about the bash,” 
the introduction of “single-phase high tension alternating 
current stations” into this country was a most unfortunate 
one, and, as subsequent events prove, a huge blunder. 

For many reasons [ denounced the system from the date 
of its introduction into this country, and I am now glad to 
note that several persistent advocates of the high tension 
alternating system for the electric lighting of towns in 
England are now advising the erection of central station: 
for direct current, besides central station managers in some 
instances are now obliged to provide direct current to con- 
sumers to prevent the possibility of loosing the usual 4 
years mon 

Putting it shortly, to attain the beat possible resulta for 
motors, arc lampe, enclosed and open, the direct current is an 
absolute necessity, and where there is a chance of supplying 
electric power for tramways single-phase high tension alter- 
nating currents are simply useless. 


Bristol and its tramways is an example. 
A. L. Fyfe. 


A Treatise on Ozone. 
Mr. Kershaw may write as much as he likes about ozone 
I will no longer reply, but I can assure you that when m; 
book on ozone is 55 which, as usual, he critici: 
without knowing, the readers of the ELECTRICAL REvIEV 


will not be dissatisfied with the treatise written by you 
contributor. 


E. Andreoli. 


The Institation of Electrical Engineers. 


Is this Institution, representing the latest and most impor 
tant science of the age, becoming defunct, or what? Ther 
is not another institution of the kind that it might not cop 
with advantage. Beyond an annual conversazione, which i 
of little or no practical value, it never emerges from ita dec] 
slumber. Why not an Annual Meeting in some English o 
foreign town, with trips to leading manufactories ? An 
why not issue official certificates of membership, as othe 
scientific bodies do? Let the Council do these ane 
keep out the men whose only qualification to membership 1 
the capacity to twist a bit of wire with a pair of pliers, an: 
the Institution will yet stand a chance of taking a leadin; 
position amongst its kindred associations. 

Electrical Engineer. 
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ae Boosters. : 
.. [was very glad to see for the first time, a really good 
"'ainition of “booster.” A contemporary will probably tell 
^. yon that you are wrong, bat that does not matter. 
Bat why do you leave ont the alternating circuit ? Would 
. potan alternating transformer (of special design) connected 
„ ip the way you show, have the same effect, namely, that of 
~ picking up the pressure to normal ? | 
^" Ja “ booster ” the name given exclusively to a special 
motor- r, or is it given merely to a conirivance 
xhich i8 used for a particular effect ? If so, the term might 
very reeuonably be given to the transformer invention. By 
he va y, a dictionary I have, says booster is a dynamo, 
ü E. R. Grote. 


. [Hack we been writing an article on boosters instead of 
wiüy replying to a question referring to boosters on a 
storage circuit, we should have described all their 
forms EA md applications, but replies to letters are necessarily 
bref arad to the point raised; the name, of course, applies 
p Nr STormers used for the same purpose on alternating 
iots in which case, M, in our diagram, is the primary, 
uo, the paoti Does oM La be used to das 
be eure by opposing E.M.F. ether it won 

pr fo call them boosters in this case we, not being 
uiii on slang, cannot venture an opinion.—Eps. 
fio, Rxv.] 


The Cost of Aluminium. 


^ hreply to Mr. Steavenson, I should recommend him to 
boy up a waterfall, establish works, lie low, and await 
Wallis. 


I thats statement is too Delphic, I would quote Mr. W. S. 
„Gilbert, in Ruddigore. It says :— 


I "ue hint 
V. Zingler. 


| 


E 
^. THE POSITION OF DRAUGHTSMEN. 


a 
» = AN article lately appeared in the Engineer, very sympathetic 
z- with the dranghtaman, and bewailing his badly paid 1 
It has been followed by the usual crop of letters pro and con 
E ‘which always will follow when the position and pay of 
~- danghtemen is broached. One of the arguments used 
; against this drudge is, there are so many. poor draughte- 
= ben that the pay of the whole is brought down thereby. 
This is a poor argument which does not apply to other 
grades. Nine out of ten fitters and mechanics are poor and 
» ko very lazy, yet their pay is all placed at the level of the 
good minority. There are places where draughtsmen are 
well treated, and as one of our contemporary’s correspondents 
tates he has met them in Germany, where they are treated as 


Ar professional men should be. But it is the rule to look on 


know how carefully elaborated design is often spoiled b 
1 bs unt Hinking soft-pencil criticism of the chief, jim does 
at tor t of thing to show his authority. Old draughtsmen 
2 the care. Either men leave the work. or they die young, 
am latter because they are not provided with proper 
, drawing boarda, or are go foolish as not to use them when 
Proride ci. We question if many men enter a drawing office 
. With tase hope o remaining in it. They look on the duty as 
i phase of experience, and either leave it disgusted 
or get On to something better. There is, of course, a rank 
i 00 file of drughtsmen, men of education and ability, 
. Who AO not get ont of the drudgery very soon, and 
_ Yt who We sound engineers, and often the backbone of the 
_ Works In Which they labour. Employers speak to draughtsmen 
ma way they wold not dare to speak to the most ordinary 
, thop fl or labourer, and the draughtsman has to put up with it 
^ "go It in not always so however. Some of the best 
wenes of an engineer's chequered life will be 


connected with the drawing office and its sundry rows and 
episodes. We remember—it must be nearly a quarter of a 
century since—how a 40 years’ old draughtsman exhorted the 
present writer when a cub never to stay where he was 
apprenticed. He had done so, was now 40 years old, and had 
been reduced in pay for old age!!! Asked why he did not 
seek pastures new he declared he could not. He had never 
been anywhere but in this one shop, and had not courage to 
face the world outside its, walls, so he stayed on and died at 
45, a broken down old man, while the cub went and wandered 
to and fro on the earth and never at any time earned so little 
pay as this veteran draughtsman who knew every corner of 
the old shop, could put his hand on every pattern and name 
its use or history, had the dimensions of every part of every 
Bize of engine, and was worth ten times what he was paid 
had he had the courage to demand it. The cub in 
his wanderings found himself in a drawing office on the 
shores of the Pacific Ocean where the principal was wont 
to tear in and use swear words, and would throw his hat on 
the floor and dance thereon and howl that he was ruined. 
It was he who first taught swear words in a bad form to the cub 
who learned rapidly to throw them back at him, but that 
was only colonialism. In an Australian railway office 
occurred many scenes which are pleasant enough to look 
back upon now they are past and gone. The chief had the 
dup of a fiend and was absolutely fiendish in his manners 
to the engincering staff. He had several chief dranghtsmen, 
none of whom could suit him until he got one who was 
not really a draughtsman at all, but rather an inspector 
of materials, This gentleman was accustomed to explain 
that he could get on with the chief because at home 
he had a brother-in-law with a liver and a fiendish temper, 
and understood the business of dealing with them. But 
there was one chief draughtsman who had notions of 
propriety. He wanted to insist that all the draughtsmen's 
sketches made in note books in the ranning shed and shops 
should be to scale, and as carefully figured as if for litho- 
graphic reproduction, and he would have done the same 
foolish thing by the drawings which were made by men of 
the Manchester school with dimension lines put in by hand 
slap dash. The last seen of this gentleman was in one of 
the office corridors, where, with back up, and hands on hips, 
like a cat on the tiles, he faced the chief engineer in similar 
attitude. Such was the description brought in by the one 
man who saw the awful sight; after that the culprit was seen 
no more. The same chief engineer dischargel one of the 
draughtsmen because the latter had mildly hinted that a 
spark arrester was an obstruction to draught, but he reinstated 
him the same hour on finding that he had himself acted 
ultra vires, having no power to do otherwise than recommend 
dismissal, and he did this too, after little James had quietly 
asked him to put the discharge into writing, as being **more 
official, don’t you know.” But little James is there still, and 
the chief has been gone these many years, getting his first 
start off from our cub who also came into collision with the 
bad tempered one, and told him to his face in presence of all 
the staff a few home truths about sundry historical errors 
committed in the old or yt and a few good rubs anent 
genealogy, and in the end the cub came out on top. These 
were fine times. A colonial office has ita charms, one of 
which was a sort of communism. The office was never hard 
up as a whole. Individual members would be oocasionally, 
and the others helped them out until their turn came, 
and there would be expeditions up the Parramatta 
River and down the harbour, and life was bearable even 
though the office was an inferno. We think that the act 
of sprawling over a flat board is conducive neither to the 
health nor the dignity of the sprawler, yet we are informed 
that at a works where vertical were tried to be in- 
troduced, the dranghtamen would not have them, which 
makes it appear that there must be draughtsmen of no 
more sense than common workmen. The proper drawing 
board is nearly vertical. It is balanced on hanging cords 
over pulleys at the top of a stont easel, and the tee-square 
is similarly a balanced angle bar hung by cords laced over 
pulleys, The flat part of the tee blade carries scale and 
pencil and light instruments. A similar shelf at the foot 
of the board carries other instruments, and the artist stands 
upright like a man. We are of opinion that a good 
draughtsman, one who is an engineer, needs to be bad 
tempered. If anything goes wrong, the blame is thrown 
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on him, even if what goes wrong has been altered from 
his design. “Do as you like Mr. ——,” we recently 
heard a designer say; “you are a pe here, but don’t 
aak me to bear the responsibility of your alterations, and 
don’t forget that I did nob come here to learn engineering, 
and that if I did, no one here can teach me.” This may 
not have been politic, but it was the way to stop officious 
intermeddling, and it is a pity more good men do not act 
thus more frequently in place of letting themselves be 
trodden upon, and then writing to the Engineer to 
complain, 

Writing to the Engineer on draughtsmen’s troubles has 
been going on for years, and no resulta have a . Too 
many managing engineers are getting half pay and running 
their department without friction, until their employers 
think they are doing nothing. It usually takes three men 
to bungle through the work of one such man should he throw 
up his job on some more than usually vexatious interference 
from the employer, and to lose such a man means the cost of 
a lot of new patterns as a rule. 

In a huge works one man does not make much difference, 
as a large place can be run on routine linee, but in a small 
shop there is usually a lot of information carried in the head 
of one man and not in routine books, and his leaving is very 
awkward and costly. But, as a rule, the position of 
draughtsman in a small works may often be better than that 
in a large one, where the majority of the men are mere 
oyphers, of no account to their employer, and worse paid 

an shop floor labourers. It must, at the same time, be 
admitted that many draughtsmen are mere mechanics, and 
not engineers. In a locomotive works, for example, the engi- 
neering required is very small, and the work of the run of 
ins eng is merely that of slightly varying previous 
drawings and scheming in parts, and shall we use the word, 
“fadging” in curves. Fine as is a locomotive as a specimen 
of machinery, it represents very little engineering knowledge 
on the part of ita designer, for there is no modern loco- 
motive which is not simply the old “ Puffing Billy” developed 
piece by ts during nearly 100 years. The engine of 
to-day is bigger by a mere trifle than that of yesterday. 
Its boiler is a little stronger, and none of these things are 
matters even for calculation, but simply the outcome of long 
cj of practioe, A part fails; it is made a little stronger. 

his same process is almost universal, and so it comes that 
draughtsmen are many, but the need of engineering know- 
ledge in them is small. We have seen men who have passed. 
through the shops and offices of large firms floored by the 
most elementary calculations of strengths. Such men, some 
of them, blossom ont in time into full blown locomotive 
superintendents, which they are quite able to carry on satisfac- 
torily, for they are good enough mechanics, and really do not 
even require to make serious calculations. The Engineer 
itself furnishes them with dimension drawings of the boilers 
for 160 lbs. pressure, and the same plate thickness serves 
them as serves others, and co they go on in safety, and finally 
die thinking themselves engineers, when all the time they are 
only mechanics. | 

Bat all men want to have a spell in the drawing office as 
part of their training, and probably this fact has much to do 
with the low pay, Good men will take a place at low pay 
because they don’t mean to stick long at it. It is said t 
the position of chief draughtsman in one of the largest 
railway shops in England is only worth £200 a year, but 
that its oocupier can always manage to go out somewhere, 
when he wants to do 80, as locomotive superintendent, and 
once he is locomotive superintendent he has prospects of 
some day coming home and being one in England. The 
moral of all this is that men of particular education should 
- keep out of the drawing office unless they can step out of it 
at their pleasure, and leave the work to the superior 
mechanic. We are convinced that there is a plethora of 
Applicants for the offi, and we are equally convinced that 
too often their treatment is such as no self-respecting man 
can put up with tamely. In some of the American shops the 
fact is boldly recognised, and the draughtsman is treated 
simply as a mechanic, Having no expectations of being 
treated cther than as a unit, he perhaps suffers less dis- 
appointment. The opportunities for a poor man to 
prove himself an engineer and 80 get ont of the 
rut are very few, His chances of making more than 


is 1, 4, 2, . With 


bare wages are infinitely less than if he could pare 
enough money to buy a vice, a few chisels, and a hammer 
and file, and start doing small repairs in an iron shed or, 
wooden shanty. Had the present writer to live his life again 
he would purchase what he could every week until he hal 
tools enongh to make such a start. A man thus atarting 
would find in time as he got on that his engineerin 
knowledge would enable him to outstrip the perhaps more 
skilled mechanio, as opportunities would turn up of doing 
special jobs involving engineering knowledge. This kror. 
ledge sold to an employer of our draughteman ai most bring 
in a living wage, and there it is apt to end. The position of 


draughtsman is 1 looked on as a fine avenue where 


it is more often merely a blind alley. 


ECONOMY OF DIFFERENT CRANK ANGLES 
IN STEAM ENGINES. 


Ix a paper recently read before the North-East Coast Institotion o! 
Engineers and Shipbuilders, Mr. A. L. Mellanby describes very fully 
certain experiments made with the experimental engines at the Doran 
College of Science, with special to the effect of differs! 
arrangements cf crank angles upon the economy of quadrip: 

on engines. The following two arrangements were tried d 

Assuming the H.P. crank to be leading, it is followed at equ 
angles of 90° by the second, third, and fourth cylinder in barn, th: 
cranks passing a given point in the order 1, 2, 3,4. Each cylinds 
thus commences to exhaust when the next cylinder has its crank % 
in front. The arrangement, in fact, allows one cylinder to exhaur 
into another cylinder, the piston of which is at mid-stroke ; ax 
obviously this arrangement renders it desirable to cut off steam in the 
next following cylinder always before mid-stroke, so as to avc 
a bump at the middle of the upper boundary of the diagram. Tt: 
system also demands some receiver volume, in order to provide sp: 
for storing the steam pending the opening of the valve of thecylindc 
next following. In any case there must be more or less of bottli 
up of steam, and a hump in the exhaust line of the dischargiz; 
cylinder. 

"Tn the second arrangement of cranks, the order of rotative sequen: 
this arrangement, the first and second pistor 
move simultaneously, and No. 1 exhausts to No. 2 freely, and at n 
risk of bottling up pressure. Similarly No. 3 exhausts direct t 
No. 4, their pistons both b ing at the end of their stroke at the sm 
time. Only between Nos. 2 and 3 is the 90° position inevitable. Ti: 
second position approves itself to most experienced engineer, v 
believe, as affording the better facilities for arranging steam distribu 
tion. Itis open to question if the receiver in a compound ergine i 
avery desirable accessory. It appears necessary in a two-cylinde 
compound to enable diagrams of good form to be obtained, but it is mor 
or less of a heat waster, and unless made as a re-beater we questio 
it its artistic effects are not frequently obtained at too high a cost o 
beat. The engines at the Durham College bave cylinders 7 inc:e 
1C} inches, 154 inches, and 23 inches in diameter respectively, with : 
common stroke of 18 inches. They are arranged so that the cracks cu 
be coupled at different angles by means of bolted couplings Th 
boiler pressure is 210 1bs., but other trials were made down to 70 Ibe 
The H.P. cut-off being at 12 inches, the total expansion was 17: 
The vacuum was maintained at 24 ir ches, and the speed at 140 revolu 
tions. As the only true basis of commercial economy is the brake H P 
Mr. Mellanby has given his results on this basis both in tabou 
and diagrammatic form, but it is to be noted that with the 1% 
crank arrangement both the water per B.H.P. and also per I H.P. u 
less than with the 90* position. 

This is what one would anticipate, and it is very marked. Alo 
curiously enough—the ratio of brake to indicated power is better, 
7 e., larger, with the cranks at 180° than at 90°, which is to my tha! 
the mechanical efficiency is better. 

So far as an even turning effort at the crank pin due to steam 
pressure is valuable the 180° position has the advantage, the n 
of effort varying between 27 and 38 7, as against 26 5 and 384, 
the variations in the course of a revolation being also fewer. Per 
haps there is no feature of an engine has held in thrall e 
mechanical engineer so much as the 90° angle for cranks. It is a 
so very long ago that all engines were single and ran at 18 or 
revolutions, and the making of engines in pairs was very naturally 
accompanied—both engines being simple—by the 90° crank position. 
It was also accompsnied by higher speeds and by heavier aye 
on the principle, we 1 that 1 wheel was required for 
one engine, then two engines r: qui ns. . 

As ed, the old fly-wheels were too light, and the speeding ol 
engines from 20 revolutions to 30 more than doubled the inen 
energy, as well as increasing the number of impulses per minute, 
while the impulse stress, due to higher steam pressure, was counter. 
balanced to some extent by the inertia effects of the moving phe 
The thoughtless attributed all the benefits of steadier earning to. | 
one item of right-angled cranks, and the error has stuck to this 087. 
despite the many large single cylinder engines of Hick Hogen 
more especially, ani the few cases where cranks of oompoun 
engines have been placed at 180° to secure the better distt- 
bution of steam thereby possible. In conversation witb s 
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egi 


deer of large 
spines of variable cut-o 


ence, he assured us that with compound 
ff he had been able to find a cut-off 


sition 


tor the L.P. cylinder, which was best for all grades of cut-off in the 


b. cylinder. This showed him that it was not necessary 


to vary 


the cutoff in both cylinders at once, but to work the L. P. cylinder 
at a constant fixed rate. It is undoubtedly true that what the 


Amerkens call “ monkeying with steam distribution ma 
de overdone. Some small dro 
EP. stroke may be economi 
carry the steam 


of pressure at the en 
owed without striving to 
line of the H.P. diagram to the point from which 


easily 
of the 


the exhaust line commences, as may, of course, ba done by the 
ring up of the LP. cut-off, and bottling up of the steam 
between cy 


inders. This sort of steam worrying may 


easily be carried too far. While we would not make the H. P. cylinder 


amply a measuring pot to parcel out steam to the L. P. cylinder 
w in the Woolf engines, we would not forget that some of the 


LP. 


.. md we ate not 


xonomy of compounding is due to the interception of leakages by the 


and cylinder, and that it is undesirable that the 

son of the L P. cylinder should have too great a difference of 
on its two sides. The experiments described in the paper 

in all in favour of the more simple methods of work. The resulte 

tained are, of course, particular, being from a given set of engines, 


entitled to claim their general application. At the 


: ane time they seem to be reasonable, and they serve to endorse 


the 


xicos formed in general 
t giving the 


practice, and there is nothing to show why 
tter results should not always be better 


. While there is the fast to indicate that it may be better in all cases. 


m Landon County Council resu 


LONDON COUNTY COUNOIL. 


m obvious from 
de litter bad taken full advantage of the power of acting in the 
: 1 of the Council during the recess. 


TRANSFER OF Exzorric LIGHTING Powzns. 


Ide adjourned report of the Local Government Committee was 
: mitted in reference to the resolutions passed at the conference of 


i 


n gation local authorities held some time ago 


med business on Tuesday, when it 
of the Higbways Committee that 


Oae of these resolu- 


imma, “That the powers of the Council under Electric Lighting 
. -orisiodal Order Confirmation Acte, as regards the appointment of 


inectors, provisi 
nos to price and energy of the suppl 
v. koold be transferred to the local authorit 


ision of testing etations, and exercise of 
Le eleotricity in a district, 


powers with 


^ The Local Government Committee expressed the opinion that it 
<M most essential that these powers should be exercised by one 
thority, having regard to the additional cost that would of neces- 
in follow a transfor of the powers to the local authorities, in con- 
An with testing stations and plant, and also having regard to 


- ie necessity of 
oe 


: He 


* 


.. moog the long batoh of a 
 A4&nilies, attention may 
, Hin" imposed P 


T transferred 
. _ 8y debate, adopte 


ve more than local interests. 
ly recommended that such powers should 


RmmrAL FOR Use or SUBWAYS. 


, pir Corporation 


- “That the 


x hid in 


the subways 
. cordance with the 


d ch subways ; 


21 subways be 
:, Mibter; that the 


scale laid 


on and uniformity of treatment in 


tid involve more t 


to the local authorities, and the Oouncil, without 
d the view set forth by the Committee. | 


vals of street works by the Highways 
drawn to the following “ extra con- 
the Charing Oross and Strand Electricity 
the case of the two streets mentioned :— 

mains for Oharing Cross Road and Shaftesbury Avenue 
there, and that the company do pay rent in 
down by the Council in respect of the 


that the positions to be occupied by the mains 


subject to the approval of the Council's chief 
work of placing the mains be carried out and any 


lange that may bs done to the subways in the execution of the 
5 good to his satisfaction, and at the cost of the 


EIER SEE 
H 


H 


m 
Ln 


E 


" 


i 


OTHER ExrRA CONDITIONS. 


addition to the usual conditions, the Highways Committee 
SET ME E ene oae o 
3 he London tric Bu ra- 
req thoroughfares :— dod 


on mains be placed at least a foot lower than 


low tension, or if the mains cannot be laid at that depth 


h and low tension mains 
opted, to the satisfaction 


ELxornio0 SUPPLY m GRESNWICH. 


15 A aeri report of the Highways Committee that two 
bk been given by the Blackheath and Greenwich District Eleo- 
ie Lighting y of intention to lay mains in Blackheath Road 
"Ad ORC front Deptford Bridge tothe boundary of the Green- 


; Nil md Eliot Vale 


in al 


Lewisham 


and Place. The com 


of the 


keep the mains apart in the boxes.” 


they be laid in the carriageway; that separate | 


tively, or 
Council's 


lay mains from the boundary of the Greenwich 
Road and Hill, Aberdeen Terrace, Haddo 
pany had also submitted 


full details of the proposed works. It appeared 
the company is to obtain from the Lenden 


Electric Supply Oorporation’s mains at Deptford Bridge the supply 
of electrical for the areas referred to in the notices. 

As the adoption of this course, in the opinion of the Highways 
Committee, seemed to be inconsistent with the provisions of the 
order, the Committee stated that they had formally disapproved the 
proposed works, and had instructed the solicitor to report upon the 
questiong involved. 


EXTENSIONS oF ErLEOTRICITY WOBES. 


It was decided to approve plans submitted on behalf of the Vestry 
of Hampstead for an addition to the generating station in Lithos 
Road, and to also approve plans presented by the Metropolitan Elec- 
tae Supply Company for an extension of the works in Amberley 

oad. 


New DzNAMO Works. 


The Council farther decided, subject to the provisions of Section 
76 of the London Building Act, 1894, to consent to the erection on 
the south side of Harri n Road, Woolwich, of a building to 
exceed in extent 250,000, but not 450,000 cubic feet, and to be used 
only for the p of the manufacture of large dynamos and 
alternators, as shown by the plans submitted with the application of 
Mr. A. Sabine, on behalf of Messrs. Siemens Bros., such consent 
being, however, subject to the following conditions :—That the whole 
of the work be carried out to the satisfaction of the district sur- 
veyor; that if the said plane, particulars, or application be hereafter 
fed in be inaccurate in any respect, the said consent shall be null 
and voi 


BUSINESS NOTICES, &c. 


Electrical Wares Exported. 
WEEE Ex Dmd Oor. 4TH, 1897. | WEEE END Oct. 4TH, 1898. 


& 85. S r. 
Adelaide... vs „ 24 0 |, Adelaide T æ.. 20 0 
Amsterdam .. 40 0 " Teleg. mat... 820 0 
Batis. Teleph. mat. ... 475 0 Aden " .. 29 0 
Boca... is «> 10 0 Amsterdam 102 0 
„  leleg. mat.. 309 0 | Boca. Teleg. mat . 566 0 
Calcutta ds .. 82 O0 Bombay... » 10 0 
Cape Town  .. .. 948 0 Boston — * 40 0 
Colombo... ies .. 10 0| Boulogne s * 97 0 
Darban. Teleg. mat.... 65 0 | Buenos Ayres ... .. 28 0 
ii Teleph. mat. 30 O | Calcutta SA .. 239 0 
East London .. 215 0 OapeTown  .. 1,718 0 
F'remantle Vas .. 42 0 Oulogne ... ves NS 0 
Gibraltar re .. 255 0 | Demarara 51 O 
Gothenburg... .. 288 0 Durban .. 297 0 
Halifax ... ias us 27 0 „  Teleg. mat. 248 0 
Hiogo ... eÉxs .. 43 0 | East London .. 207 0 
Hong Kong .. 171 O | Fremantle PNE » 970 0 
Ls Guayra $us 57 0 Gothenburg . 397 0 
Leghorn is 10 0 Halifax. Teleg. cable 26,000 0 
Madras ... bai .. 133 0 Hong Kong ., 185 0 
Malaga .. s i 24 0 | Mon:e Video. Teleg. wire 407 0 
Melbourne d 1,276 0 Ostend NE .. 20 0 
^ Teleg. mat. 138 0 | Para. Teleg. cable ...9,000 0 
Naples ... Tm „ 136 O | Perth ees * 125 0 
Passages... iss 4 480 0 Port Elisabeth. oe d 0 
Port Elisabeth TT .. 723 0 St. Petersburg. { Wick purs 0 
Bt. Petersburg inen 35 0 wits 
* | mat. Stockholm. Teleg. wire 24 0 
Singapore 905 * 42 0 2 eee ive 2,653 0 
8 olm eee ev 16 0 oko. TID oe 2481 0 
Sydney eee eee aoe 379 0 
- Teleg. mat.. 731 0 
Tientsin eee (AEJ eee 6 0 
Timara .. — .. .. 9 0 
Trieste. Teleg. mat. ... 95 0 
Total £7,814 0 £44,174 0 
Foreign Goods Transhipped. 
£ 6. d. i £ g. d. 
Boulogne 22 0 0] Durban. Telephene 30 0 0 


Amendment of Patent.— From an announcement in 
our “Official Notices,” it will be seen that Messrs. J. F. Bachman, 
A. Vogt, J. Kirchner, A. König, O. Weiner, and A. Jörg, all of Vienna, 
are applying for leave to amend the specification of their patent 
No. 15,238, of 1897, for an improved manufacture of electrical re- 
sistances.” Notice of opposition must be given within one month. 


Auction Sale.—Messrs. Percy Huddleston & Co. will 
sell by auction on Wednesday, October 19th, a vertical compound 
condensing engine, a marine boiler, condenser feed pump, trucks, 
&., &c., which are to be disposed of on account of the removal of 
the generating station of the Brighton and Rottingdean Seashore 
Tramroad to Kemp Town. See our “ Official Notices " this week. 


Books Received.—‘ Second Stage Mathematics,” edited 
by Wm. Briggs, M. A., Kc. W. B. Clive, University College Press, 
London. 3s. 64. 

“General Elementary Science,” second edition; edited by Wm. 


524 


THE ELECTRICAL REVIEW. 


[VoL 43. No. 1,089, Ooromm 7, 1808. 


Briggs, M.A., &c. W. B. Olive, University College Press, London. 
9 


“The Telephone: Outlines of the Development of Transmitters 
"ur d By W.J. Hopkins. Longmans, Green & Co., London. 
8. 6d. 


Bankruptcy Proceedings.—Re H. D. MoIntyre, of 
Putney, S, W., and Glanamman Colliery, Glanamman, Carmarthenshire, 
colliery proprietor and electrical engineer. The statutory meeting of 
the creditors concerned under this failure was held at the offices of 
the Official Receiver, Swantea, on Monday. The statement of affairs 
filed by the debtor, disclosed gross liabilities amounting to £4,984 
53. 4d., of which £3,879 13s. 6d. was expected to rank against the 
estate for dividend. The assets, including the debtor's interest in 
the lease of the colliery valued at £1,600, were returned at £3,093, 
from which £319 lle. 11d. have to Le deducted for the claims of 
preferential creditors payable in full, leaving net assets at £2,774, 
and a deficiency of £786 4s. 6d. It was resolved to appoint Mr. A. B. 
Davies, accountant, of Swansea, as trustee, to act in conjunction with 
a committee of inspection. 


Catalogue.— Mr. Albert C. Hands, of Garlick Hill, E. C., 
has just issued a priced catalogue of his electric light fittings and 
glass and silk shades. There is a large variety of brackets, pendants, 
electroliers, standards, and bronze figures illustrated therein. 


Changes of Address.—The registered offices of the 
Newcastle-upon-Tyne Electric Supply Company, Limited, bave been 
removed from Pandon Dene to 50, New Bridge Street, Newcastle- 
upon-Tyne. 

Owing to their premises being required for the widening of 
Parliament Street, Messrs. A. and W. Hopkins have taken fresh 
premises in Clun House,” Surrey Street, W. O. 

Messrs. W. T. Glover & Co. have removed their London offices from 
39, Victoria Street, S. W., to "Dartmouth House, Queen Anne'g 
Gate, Westminster, 8.W. All communications should be sent to the 
new address. 

Messrs, Mendham & Oo. (late King, Mendham & Co.) have removed 
from 10, Victoria Street to larger premises at 1 and 2, Quay Head, 
and Stephen's Avenue, Bristol. 

The Penny-in-the-Slot Electric Supply Syndicate, Limited, has 
removed from Parliament Street to Bartholomew Works, end of 
Lawford Road, Kentish Town, N.W. 


Companies struck off the Register.—In last Tues- 
day's London Gazette, the Assistant Registrar of Joint Stock Com- 
panies gives a list of the companies whose names have just been 
struck off the register, and are accordingly dissolved. The following 
appear among them :— 

Automatic Electric Sign Company. 

British Horseless Oarriage and Motor Cycle Company. 

Canterbury Electricity Supply Company. 

Cycle and Motor Car Improvement Corporation. 

Electric and Automatic Engineering Company. 

Electric Guest Call Company. 

Electric Light Regulating Syndicate. 

Electric Time Distributing and Clock Company. 

Electro-Mechanical Photographic Syndicate. 

Gloria Electrolytic Incandescent Light Company. 

" Harp" Arc Lamp Syndicate. 

Knoeferl-Bonn Dental and Electrica] Manufacturing Company. 

Manchester Suburban Electric Supply Company. 
| PE Syndicate of the Capital and Counties Electricity Bupply 
i mpany. 

- Silicon Electric Lamp Syndicate. 
Town snd Village Electric Light and Power Company. 
West Australian Electrica] Trunk Power and Lighting Company. 


Dissolution of Partnership.— Messrs. L. M. Eugel and 
H. A. Marler (Engel & Marler, electrical engineers), 48, Fore Street, 
E. C., have dissolved partnership by mutual consent. 


Electric Locomotives.— Some trials with an electric 
shunting locomotive, built by Messrs. E. Klemm & Co., of Dresden, 
have lately been carried out at the goods station at Königstein, 
Germany. 

Electric Heating.— Messrs. Bergtheil & Young send us 
a list of their electric heaters of the H. W. Johns Manufacturing 
Company, stating their main features and advantages for street car 
heating, and giving sketches of the various classes of apparatus. 
There are remarks made on the regulation and wiring connections for 
these heaters, directions for installation, and diagrams of connections 
for panel heaters. The heater regulating switch is described. A 
French and German list, very similar in its contents, is also 
published. ö 


Electrical Finance.— La Società Italiana per Applica- 
gioni Elettrichi is the name of a new company which has been 
formed at Turin with a capital of £160,000, to promote and finance 
electrical installations of all kinds. 


Electricity for Pumping Purposes. —Mr. G. B. Marten, 
in his monthly report to the South Staffordshire Mines Drainage 
Commissioners, remarks as follows respecting the prospects of the 
Midland Electric Corporation for Power Distribution being estab- 
lished in the district :—''The prospect of the establishment of a 
public elèctric power company, with wires for distribution over the 
whole district to supply electric power at a low rate at no distant 
period had offered a practical means of dealing with the low areas 
fcom which water was news to escape into the mines. The whole 
surface bad again been fully examined, and 50 sites for electric pumps 
had been selected as suitable for the purpose, and levels had been 
carefully taken to note how branches could be extended from the 


nearest repaired brook courses to take the water safely away from 
the pumps. Somewhat in anticipation of the help of electric pumps, 
the surface works in various places bad been so far extended towards 
some of the selected sites for pumps.” 


Extension of Premises.—Mr. J. W. Barrard, of Great 
Winchester Street, T. O., states that, in order to meet the increased 
demand for E.P.S. small storage cells (Q. and V. type) he ba: 
acquired additional premises at 13, Bro w Street, Holborn, W.C. 
The premises will be equipped as a warehouse and factory f: 
repairs, and charging cells, and an adequate stock will be kept. 


Extension of Works.—The firm of Messrs. J. P. Ha 
and Oo., electrical engineers of Wernetb, Oldham, have recently had 
their works enlarged to about twice their normal eise, in order t 
meet the great increase of business that the firm now enjoys Ti 
“old” part of the works was erected less than 10 years ago. 


Fire—A fire recent y broke ont upon premises adjoining 
those of Mr. G. Braulik, of 217 and 218, Upper s Street, EC. 
but though Mr. Braulik's goods were considerably damaged by wat- 
there will be no delay in the execution of orders, as Graham Whrar 
was used as a store only. 


The Institution of Junior Engineers.—On Saturday 
24th ult., a party of about 100 members of this society availed them 
selves of the opportunity kindly afforded by Bir David Salomon: 
Bart, to inspect his engineering workshops, laboratories, lectur 
theatre, &c. at Broomhill, Tunbrid ells. The numero: 
scientific instruments, and special appliances employed for electrica 
and other experiments were examined with evident sppreciatio: 
Sir David showed the members the general mode of ing wit 
them, and in many other ways devoted himself to rendering t: 
occasion interesting and enjoyable, for which, at the conclusion, X 
H. B. Vorley, the chairman, expressed the cordial acknowledgmen 
of the Institution. Bir W. H. White, F.R.S., is to deliver his pres 
dential address on Friday, October 21st. 


Insulating Compounds.—Mcsers. Laing, Wharton, ar 
Down, Limited, bave recently taken up the exploitation for t; 
country of a special line of insulating compounds for the varis: 
purposes connected with electric lighting and transmission of powe 
They are three in number, vis.:—No. 1. Armalac.—This, we 1 
informed, is & high-class compound, derived from petroleum t 
special method of refining at very high temperatures (1,500?) an 
under pressure, and it should be impossible to find in armatures i 
field magnets anything like the heat which this varnish is claimed | 
stand with ease before melting, vis., 500° Fahr. As most lubricati: 
oils are of the same class, being derived from petroleum, they ha. 
absolutely no reaction on this varnish such as takes place where t! 
copal or shellac styles of varnish are used. Indeed, the latter, it 
well known, are apt to form chemical ccmbinations with lubricatu 
oils, thereby releasing resin acid, which is almost ss dangerous ' 
armatures as sulphuric or other free acids. This result may often ! 
teen by the green colouration, due to salts of copper, which ist! 
consequence of using compounds which are so ill-designed for the 
purposes of bigh insulation. On the other hand, should labricatir 
oil reach armalac insulation it simply tends to make it, temporan. 
slightly more plastic than is its usual constituency. For it is claim 
a permanent plastivity under all conditions (except that of exces: 
cold which does not occur with running dynamos) ; and, therefor 
in driving on coils or bars insulated with armalac, whether for fc. 
magnet or armature building, the installation will not crumble a 
break away as with ordinary varnish. Armalac“ is used vel 
largely in the most important works in America and Europe, and i 
a number of the principal dynamo makers in this country. No. 
Enamelac.—This is for special use where ordinarily compounds : 
aspbaltum and other heavy bodies are used for electric light stat 
use, ae also electric Med Mos traction enin. such * Lene 
bonds, covering joints, may st varying temperatur 
for e ies and other ron work than that for whi 
the use of armalac is recommended. No. 3. G. E. Cement—Th 
cement has been specially designed for sticking together, in shee! 
the various layers of insulation used in connection with the buildiz 
of dynamo machines, stationary and electric railway motors, trat 
formers, and other electrical apparatus, and it is stated to have be 
found to fill a very considerable want, for when ordinary varnish 
used for holding these various things together, cutting or stamp: 
cannot be done without crumbling, which is a very undesible ats: 
of things. 


Liquidation Notices.—The Tramways Electrical Tra 
tion Company, Limited, will meet on November 4th at 7, Pooltr: 
E C., to hear an account of the winding up from Mr. J. B. Glen 
liquidator. nd 

On November 2nd, a meeting of the Morecambe Electric Li: 
and Power Company, Limited, will be held at the King's Arms Het: 
Morecambe, to hear Mr. C. R. Compston's account of the winding d 


Mica and Micanite.—Messrs. Bergtheil & Youre, € 
Camomile Street, E.C., who are the sole agents for Europe m 
Mica Insulator Company of America, have sent us a copy cf 
ccmpany’s latest catalogue dealing with mica and micanite ingulalic 
specially adapted for railway motors, generators, &c. The book dui 
with scme interesting notes on the mica mines of Indis, un 
treatment of the material. Some comments on the physical pep 
of an insulator are followed by tabulated figures giving the Ins? j 
of micanite and other insulators per cent:m:tre and per cubic di 
also tke potential necessary to break down the different — 
of insulators, and the specific resistances of various fibres. En 
construction of commutators is considered, and particulars are a 
some of the micanite commutator segments now being manc, th 
At the end cf the book we find several pages giving data 
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. motos, The trade in refilling commutators in America is an 
‘extensive one, and will probably increase in Europe. 


7. The Optical Exhibition. — At Stan No. 37 at 
?:. the above exhibition at the Mansion House, Messrs. H. W. Cox, 
z Limited, of Cursitor 5 been exbibiting pas e o 
^ bpom X my apparatus. gratifying to note that the whole o 
do apparatus is manufactured in their own works. 


éiSappho” Arc Lamps, — We have received from 
i Meem. Foxcroft & Duncan, of 24, Queen's Road, Dalston, N. E., 
| purtiulam of their “Sappho” enclosed arc lamp for direct or 
: currente. lamp is constructed to burn direct 
- ex rent 130 to 160 hours with one pair of carbons and without 
: stpention. It is made with com resistance in the cover, 
. Y das no rack, no clockwork, no cords, and no chain, and has but 
o moving part. The globe is so that it can be lowered 
^ ad left hanging while the lamp is being re-carboned. The alternat- 
ung lamp is of the same type, suitable for burning on 100 volte 
2 s to terminals, and needs no outside choker as required by 
mmy other lamps. 


"d 
"Te Creditors.—All persons having claims against the 
ente of John Thomas Gent, lately residing at 12, Brighton Road, 
- Mecweley, Birmingham, retired electrician, deceased, are required to 
e uud parti of the same to Messrs. Whetstone & Frost, Town 
Hall Square, Leicester, forthwith. 


Release of Trustee.— The London Gazette contains 
des of the release of trustee (Mr. H. W. Cox) on June 29th, in the 
amm of Geo. Thompson (trading as Gd. Thompson & Co., electrical 
. inen, Queen's , Brighton). 


Wiring Work at Canterbury.—In consequence of the 
in allation of the electric light now in progress, Mr. W. Attwaters 
— premises at No. 2, Lower Bridge Street, in that City, as 

and mechanical engineer. Several tradesmen have opened 
V clectrical engineering department in Mgr paier with their other 
X F orders. ular is the scheme 
i~.- that it is thought that it will have to be ost immediately. 


pa s h 


- ELEOTRIO LIGHTING NOTES. 


x:  Aberdeen.—Operations have now been practically com- 
is: pleted for bringing the electric light within reach of a large portion 
2 Othe residents in the west end of the city. 


„  Mylum Lighting.—The Asylum Visitors Committee of 
;. Me Rednorbire County Council consider that the best method of 
„ lEhting the proposed new Asylum will be by electricity, and they 
E obtained a report from the architect on the subject. The 
-. Venseil has decided to adopt this method of lighting. 


Barkiag.—The District Council has resolved that Messrs. 
7y. Almader Penny & Oo.’s tender for free wiring, at 7s. per point, in- 
;, "ing points for more than one light, or for arc lamps, be accepted, 
Les and the clerk has been instructed to prepare an agreement with them. 
pu farveyor that sinoe the last meeting but moderate pro- 
r du had deen made with the erection of the electric light station. The 
. hinetor was now proceeding with the excavations for foundations 
eie ineeri t. Some little delay had arisen with the boiler 
. Mmontside , owing to the position of the boilers not suiting 
= the openings shown on the original drawing. This would necessitate 
n slight alteration to the boiler room, which he hoped to settle 

with the electrical engineer that week. He had been into the question 
ond raising the shaft with the engineer, and they were of opinion that 
1@ was not practicable. The chairman said that they were working 
beard to baye the light in November. 


Barnsley.—The borough surveyor has been instructed 


tuo advertise for tenders for the various works required in connection 
with the electric lighting scheme. is 


Bath.—One of the assistant engineers at the electricity 
um having resigned, the Committee is proceeding to fill the 
_ MM. Last Friday the first of the new machines was put into use and 
Wan three or four hours. Consumers are asking for a reduction in 

dee charges for current. 


. ,Miten.—At the Town Council meeting on Wednesday, 

4 Geen a lengthy discussion as to the proposal of the Electricit 
a amittes to advance the salary of Mr. Arthur Ellis, the electri 

iner, from £300 to £450 per annum from October 1st, and during 

aA Squipment of the tramways for electric traction. Some feeling 

imparted into the matter by two so-called labour representatives 

n the Council on a division just taken previously had refused 

xu an advance in wages to the street sweepers. Oouncillor Jas. 

eit renee the discussion by moving an amendment to the effect 

she advance to Mr. Ellis be £100 and not £150 per annum. On 

only six voted for the amendment, 43 being against. The 

9n was, therefore, confirmed by an overwhelming 


SA 
Dani 


Bournemouth.—Th i | ion i 
Misienharst Rand en 290b alt was a main box explosion in 


a nicazile commutator insulation for various standard types of railway 


Brierley Hill.—At Monday's District Council meeting, 
the Lighting Committee reported that a communication bad been 
received from the Midland Electric Oorporation for Power Distribu- 
tion, explaining their object in applyiog for a provisional order, and 
suggesting that the representatives of the Corporation and of the 
Committee should meet and discuss the question. The Committee 
agreed to arrange such a meeting. Mr. F. G. Cooper said they had 
been getting all the information they could, and hoped in a few days 
to lay a tangible electrical scheme before the Council. It was agreed 
to meet deputations from the Midland Electric Corporation and from 
the Dudley and Stourbridge Electrical Company. 


Canterbury.—At the last Council meeting the town clerk 
was instructed to ask the engineer to obtain designs for the incan- 
descent lamp posts and fittings, and to prepare specification for 
wiring the works. Among other arrangements it was decided that 
the telephone company be approached with a view to a general con- 
tract entered into for connecting the public offices of the city, 
including the electricity works, and that the Corporate seal should be 
affixed to the agreement with the National Free Wiring Company. 
On 21st ult. Mr. Hammond reported to the Lighting Committee on the 
progress of the works, buildings, plant, &c. There is every prospect 
of the works commencing running before 1899. 


Chelsea.—The Vestry, it will be remembered, asked the 
Board of Trade to reconsider their decision not to grant qa provisional 
order, but the Board replies that its decision was given after very 
careful consideration, and it could not be altered. The Board pointed 
out with respect to the provisional orders granted to the Vestries of 
Bermondsey and St. Marylebone, that, although there was only one 
company in each of those parishes authorised to supply electricity, 
the Board felt considerable hesitation in granting the orders, and 
only did so with the view of giving Parliament an opportunity of 
deciding whether powers to compete with the existing companies 
should be granted; and that, in the case of St. Marylebone, where 
the existing company have exercised their powers to a considerable 
en Parliament has refased to confirm the order granted by the 
Board. 


Cheltenham.—The Town Council has resolved that, for 
the purposes of entertainments, the Montpellier Gardens shall be 
lighted by means of coloured electric lamps placed in festoons along 
the boundary of the outside paths at a cost not exceeding £1,000. 
Plang and estimate were prepared by the electrical engineer. 


Chiswick.—At a recent District Council meeting, says a 
contemporary, the clerk reported that Messrs. Kincaid, Waller and 
Manville, the engineers to the Aberystwyth and Chiswick Electric 
Supply Corporation, had written giving notice of their intention to 
commence laying mains in the High Road, from the east corner of 
Turnham Green to the boundary between Chiswick and the Ham- 
mersmith parish, in a month; also that they contemplate using the 
low tension three-wire system. It was decided to inform the 
engineers that their notice was invalid. 


Cork.—The scheme of electric lighting which is com- 
bined with the electric tramway system is being largely availed of 
by both shopkeepers and householders in this city. Almost all the 
principal shops are now lighted electrically, and & number of private 
residences also. The public lighting of the streets by electricity is 
rapidly progressing, and before many ey have passed the chief 
business thoroug s will be electrically lighted. The electric 
‘trams are expected to be running shortly, as the poles are in posi- 
tion, and the work of overhead wiring is progressing rapidly. The 
different firms of electrical engineers have their hands pretty full of 
work at present. 


Doncaster.—The Council has resolved to proceed with 
the electric lighting scheme, and Mr. Shoolbred has been engaged to 
act as consulting engineer. 


Dublin.—The Daily Nation says:—' We understand 
that attention is to be called in the Corporation this week to the fact 
that the new Dublin electric cable supplied to the Corporation in sub- 
stitution for the one which had worn out and caused the recent 
failure of electric lighting in the city, is not in accordance with the 
specification. It was passed and laid down, we understand, by the 
English expert brought over by the Town Oouncil, and this 
gentleman, on being called on for an explanation, insists that, 
although differing from the specification, it is really batter than the 
one specified for. The Electric Lighting Committee, feeling that 
they have no power to call on the contractor to rip up the new cable, 
intend to refer the whole matter to the Council, and some feeling has 
been aroused amongst members as to the course that should be taken 
under the circumstances." 


Durham.—On Wednesday the City Council resolved, 
upon the Electric Lighting Committee’s recommendation, to apply 
for a provisional order, and to hold a special meeting to further oon- 
sider the matter. At that meeting a report will be submitted by Mr. 
W. C. O. Hawtayne upon a scheme for the city. 


Eastbourne.—At a meeting of the Town Council on 
Monday the Mayor (the Dake of Devonshire) presiding, a committee 
recommended the Council to take over the lighting of the borough by 
‘electricity. Alderman Pocock moved the adoption of the report, and 
Councillor Simmons, in seconding, said the committee felt that the 
lighting should in future be in the hands of the local authority. They 
were not antagonistic to the present electric lighting company. What 
they proposed to do was to light the whole of the streets and the 
municipal buildings. They now paid annually £5,923 for lighting, 
and they claimed that they could produce the electric light and effect 
a saving equal to a 141d. rate. They not only provided for a sinking 
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fund, but they estimated that they would be able to place £750 
annually as a depreciation fund reserve. Councillor Breach suggested 
that they should bave more time in which to consider the proposal. 
He proposed that it be deferred for a month, and that in the mean- 
time the electric light company be approached as to what they would 
be prepared to sell the undertaking for. Councillor Hillman asked 
what there was to wait for. If they did not proceed at once they 
would not be able to get a provisional order until 1900, and it would 
be 1901 before they could do anything. He suggested that they 
should go to the company and ask them to sell, and if they preferred 
to enter into competition, let them compete. First of all, however, 
let them try to purchase from the company on fair terms. The town 
clerk, in reply to the Mayor and other members, said it was necessary 
to give the notices for & provisional order during two weeks in 
November, and if the Council deferred their decision until the final 
meeting on the 24th of this month, it would be early enough. After 
further discussion, the amendment was negatived by 14 votes to 8, 
and the committse’s recommendation adopted. 

The above refers to a report presented by Mr. Hawtayne, in which 
three schemes were given: scheme 1 being for a steam raising plant 
combined with a remodelled destructor; scheme 2 for steam raisi 
plant without destructor; and scheme 3 for a similar undertaking 
worked by a destructor only. The committee's recommendation to 
the Courcil was that scheme 1 should be adopted. 


Edmonton.—The District Council has so many things in 
hand, that it will not apply for a provisional order this session. It 
will, however, oppose the large scheme of the North London Elec- 
tricity Company, but would be prepared to consider a joint municipal 
echeme. 


Exeter.— The Electric Lighting Committee recently 
ordered an additional 24 kw. transformer from the Bmsh Company 
for £58. The Committee reports to the Council that, since the last 
meeting, 18 new consumers with 789 8-C.P. lamps had been con- 
nected, and there are 20 consumers with 700 8-C.P. lamps waiting 
for connection. The electrical engineer recently reported upon the 
working of the arc lamps. The consent of the Local Government 
Board had been given to the borrowing of the sum of £7,000 for ex- 
tensions. 


Friern Barnet.—In prefererce to the scheme of the 
North London Hlectricity Company, the District Oouncil favours a 
joint scheme by the various local authorities. 


Greenock.—The applicants for the post of electrical 
engineer were reduced to three, and Mr. S. E. Fedden, of Edinburgh, 
was chosen to appear befcre the Law and Finance Committee. 


Hendon.—Messrs, Merry and Hearn, who recently repre- 
sented the Hendon District Council at the conference of 
authorities interested in the echeme of the North London Electric 
Light Company, ray that the conference was a frost.” Mr. Merry 
says that the scheme of the company is preferable to that suggested 
by the Enfield District Council. He advised the Council not to go 
any further in the matter, and this course has been agreed to. 


 Huddersfield.—There was a slight failure in the electricity 
supply last Saturday night. 


Hull.— Last week the Electric Lighting Committee 
accepted the tender of Messrs. Newton & Chambers, Sheffield (£479). 
for an iron roof in connection with the extended portion of the elec- 
tricity works in Sculcoates Lane. Mr. Good’s tender (£2,582) for 
the extension of the station Fires Pama also been accepted. The 
opening of the station in Sculcoates is to take place on 20th inst. 


Ilford.—Mr. Hawtayne was present at a Council meeting 
at Ilford on September 28tb, for the purpose of discussing the ques- 
tion of tramways and electric lighting, and was then instructed to 
prepare all specifications and plans for & combined system 
of tramways and electric lighting for the district. The tramways 
will form the more important portion of the contract, as it has 
‘been decided to equip in all between 16 and 17 miles of line, a part 
of which will be double track. 


Ipswich.—Messrs. Orampton & Co., of Great Yarmouth, 
have just completed an electric light installation at Friendly 
House,” Ipswich, the premises of Messrs. Edward Brand & Sons, 
dra The installation includes a Crossley's 32 H. P. electric light 
hig 5 engine, and one dynamo of 300 lights. 
Throughout the premises from 200 to 300 lamps may be lighted at 
one time. Two 1,500-O.P. arc lamps light the outside of the shop. 


Keighley.—The Town Council last week rer olved to 
apply for electrical powers, and Alderman Paget said that the Com- 


mittee were very much in earnest about carrying a scheme 
through. 


Kendal.— The further consideration of the report on 
electric lighting some time ago by an expert, has been 
deferred until the report of Mr. Silverthorne on the question of gas 
extension has been received. 


Lancaster.—Messrs. Calvert & Heald have almost com- 
pleted the installation of the electric light in the Centenary Con- 
gregational Ohurch, Stonewell, Lancaster. The demand for electric 
light ia business 8, has become so 
general that the Corporation have decided to extend the plant. 

The Town Council last week resolved that application be made to 
the Local Government Board for £20,000 for the extension of eleo- 
tric lighting and other purposes. 


remises as well as public buildi 


Leeds.—At a meeting of the Parliamentary Committee 
last week, clauses to be embodied in a Bill to be introduced nert 
session with referenca to the purchase of the Yorkshire House-to. 
House Electricity Company's property by the Corporation wer 
under ooneideration. 


Leicester.—We were only able to mention the electricity 
accounts very bric fly last week. We now give the statement at greater 
length. On September 27th Alderman Lennard moving at the Cour eil 
meeting the adoption of the half-yearly financial statement of the 
Electric Lighting Department of the borough, stated trat the amount | 
borrowed on capital account for electric lighting was £42,748. They | 
spent during the half-year 7, ( 20, msking a total expenditure to 
June, 1898, of £53,074, the department having overspent its capital 
account by £10,725. They had to do the work, whether the money 
was forthcoming from the Finance Committee or not, and they bad 
to borrow it from their bankers. The total receipte for the half-year 
amounted to £3,559, against £2,402 for the corresponding half of the 
previous year, an increase of £1,157. The total expenditure vu 
£1,804, against £1,402, an increase of £402 only. The receipts from 
the sale of current amounted to £1,138, meter rents £33, and on the 
fittings account there was a decrease of £14. The total profit for te 
half-year was £1,755, sgainst £999 for the corresponding half of last 
year, an increase «f £766. He would like the Council to note that 
the profit on the capital employed was equal to 6°61 per cent. 
against 5 per cent. for the correspondipg half. Incidentally, be 
might mention that the Gas Department only yielded a prof; 
of 611 prr cent. In the profit and loss he we 
sorry to say, they had disadvantages to deal with, though oniy 
of a temporary character in the matter of interest. The interest 
for the half-year amounted to £1,127 against £663 for the correspond- 
ing half, an increase of £491. The Committee employed during tbe 

f. year £13,387 more capital than they bad employed in the cor. 
responding half-year, and if they had borrowed that money at 2j per 
cent. it would have cost them £177 only. As it was, they paid £401 
for it, which was £377 excess of interest paid to the Finance Com- 
mittee. The net profit available for disposal by the Ovuncil wu 
£46, as sgainst a net loss on the corresponding half of last of 
£215. But they had now come toaturn cf affairs of the ric 
Lighting Department, where they had their business continually 
increasing. Bach half-year their business had increased 50 per cent, 
and this was the fourth year of the underteking. He believed their 
business would continue to grow at the same rate, and if 00 their 
revenue would be exceedingly good. Extensions of their plant had 
been going on most satisfactorily, and whatever their demand 
might be this winter, their plant would be quite equal 
toit. He did not want anyone to run away with the iden tbat their 
first dynamos had been a loss in any way to reverue, through not 
being able to supply all that was required. Their first machines were 
designed and delivered to them as being capable of supplying 11.159 
B-candle-power lamps. Up to the end of June last, depending solely 
on those macbines, they had wired in Leicester lamps equivalent to 
35,000 8-candle-power, and they had supplied lamps at one given 
tine equal to 25,000 8-candle-power with machines delivered to them 
as equal cnly to supplying 11,199. They were very eatisfid, there - 
fore, with the proved capacity of the machinery they had had, but 
their business grew so big that it became absolutely necessary to 
increase their plant. In order to show them the comparatively low 
figure at which their capita) account stood, he had arcertained what 
those of 10 other corporation electric lighting instalments stood at. 
these being of a similar size to Leicester. Portsmouth stood at £124 
per kilowatt ; Salford, £115; St. Pancras, £114; Stafford, 495 

lasgew, £87; Nottingham, £79; Huddersfleld, £79; Hull, £71; 
Bristol, £73 ; Bradford, £66 ; as against Leicester, £45. The average 
of the towns he had mentioned was £90, or double that of Leicester. 
That was an advantageous position to be in, and it was not because 
they had got cheap and poor machinery, for theirs was the very best. 


to this ment 
had been more than realised. They had crei mo ela 
current within the last three years to the extent of £1,400 a year. 
They could easily reduce it still further, if the Council @id not mind 
foregoing profits. Although there was still a deficiency 
revenue account of £1,323, they bad got a sum pot away in their 
sinking fund aca unt of £3,923. In conclusion, Alderman Lennaid 


desired to compliment the engineer and hie staff, as well as th: 


Oommittee generally, upon the successful working of this depart: 
ment. 


_-Leigh.—The Board of Trade have approved the Leig! 
District Council's electric lighting proposals. When the sanction o! 
the Local Government Board to the requisite loan has been received 
the works will be proceeded with. 


Newark.— Correspondence has passed between the Distric 
Oounciland the Electrical Power Distribution Company, Limited 
concerning the introduction of electricity supply into Newark 
It has been resolved that the company be given an opportunity o 
laying information before the Council with regard to the proposal. 


Newport.—A Local Government Board inquiry was hel. 
on Wednesday last week into an application on the part of the Cor 

ration for sanction to borrow £6,150 for the care of electr: 
fighting. The town clerk explained that the diture t 
date on the electric lighting of the town was £74,665, and the prese: 
application would, if granted, bring the total up to £80,815. Of tb 
amount now asked for, £5,000 was for sub-stations and transformer 
(of which there would be three, vis., at Cardiff Road, at Albion Stree! 
and one at Maindee), and for low tension distributing main 
and high tension mains and feeders; and £1,150 was for emerger c 
plant. During the first year of the undertaking there was a gro: 
profit of £224, but the payment in respect of the sinking fund ani 
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interest amounted to £1,634, leaving a net deficiency of £1,410. In 
the cond year there was a gross profit of £664, but the payment of 
£153 to the sinking fund and interest made this into a net deficiency 
of £13; and the third year the gross profit was £1,716, payment to 
fund and interest, £2,150, and the net deficiency only £434. 
Ther hed now been a large increase in the number of lights, which 
now reached a total of about 20,000. Mr. Robert Hammond gave 
evidence. 


Nottingham.—It is stated that the extension of the elec- 
ticity station will be proceeded with as quickly as possible, there 
being urgent need for increased accommodation to meet the growing 

blic demands upon its resources. Plans for the additional build- 
"Ts nearly completed, and tenders are shortly likely to be 

in 


Northampton.—At the Town Council on Monday it was 
resolved, on the ion of the Lighting Committee, to improve 
the lighting of the main of the town from the London and 
North Western Railway to Abington Square, by using Bray's lamps 
any. Councillor Purser asked if the committee had considered the 
comparative cost of electric light. Councillor Martin (chairman of 
the committee) said that the cost cf electric light would be more 
than the Bray’s at present, but he understood that the cost of current 
would be shortly reduced by the Northampton Electric Light Com- 
y. As the town were just now attempting to purchase the el: ctric 
ight company, be did not think it would be very wise for the Cor- 
poration to enter into a fresh contract with them for purchasing more 
of their current. The Northampton Electric Light and Power Com- 
pany announce that after December 31st the price of current will be 
reduced from 8d. and 4d. per unit, to 64d. and 34d., and for motive 
power from 34d. to 3d. per unit. 


Paddisgton.—On Tuesday, at the Vestry meeting, a 
letter was read from the Metropolitan Electric Supply Company, 
stating that they had decided from January lat next to reduce their 
rate of charge to 4d. per Board of Trade unit for all premises, the 
maintenance of which was borne by the rates, and expressing a hope 
that this concession would be appreciated by the Vestry. A member 
said that the charge to ordinary consumers ought to be reduced, for 
there was no reason why they should be paying as at present 6d. per 
Board «f Trade unit. Another member said that there had been a 
reduction in the charges of the company, and he knew that in 
January the charge would be reduoed to 54d. per unit. It was 
agreed that the letter be entered on the minutes. 


St. Paneras.—At Wednesday’s Vestry meeting the 
Electricity and Fablic Lighting Committee submitted interim 
accounts of the working of the electric light station. These accounts, 
which led to an interesting discussion, indicated that the revenue for 
half-year which terminated on June 30th last, amounted to £17,408, 
es compared with £14,320 in the corresponding period of 1897. The 
expenditare reached £11,556, as against £8,964 in the first half of 
hat year. The net result of the six months’ operations was a profit 
cf £1,166, to which was added the profit of £1,717 brought forward 
from the previous year, making a total profit of £2,883. In connec- 
tion with the receipts, the Committee pointed out that the intro- 
duction of the maximum demand indicator system and other 
redactions had diminished the income by £800. With regard to the 
expenditure, the amount under the heading of mains and repairs 
accounted for £2,622, whilst the coal bill, which had been largely 
affected by the recent strike, showed an increase of over £500 for the 
half-year. During the discussion, Mr. Barnes contended that the 
accounts were not very satisfactory, since they showed a return of 
only 1 cent, on the £210,000 invested in the undertaking. Dr. 
Walter , chairman of the Committee, having expressed the 
opinion that everybody would be satisfied with the accounts on the 
completion of the financial year, the report was passed. 


Penzanee.—The Town Council has resolved not to 


accept theoffer of the Edmundson's Electricity Corporation, Limited 
to undertake the supply of electricity for the town. 


Poplar.—The District Board of Works has decided by 
a narrow majority to purchase a piece of land from the trustees of 
the German Estate for the purpose of an electric station between 
Violet Road and Glaucus Street, for £3,000. The site is a central 
position of the Poplar, Bow, and Bromley parishes. Mr. White, a 
member of the Board, intends to get a special meeting called to 
reverse the decision come to as he contends that the site is full cf 
water and there are other disadvantages. 


. Redditeh.—The erection of the electric ligbting build- 

ings and works is proceeding satisfactorily. In many of the roads 

p eds been laid, and the scheme may be completed by the end 
Jear. i 


Rochdale.—The Board of Guardians Committee has 
received 27 tenders for the workhouse electric lighting installation. 
They are under consideration. 


Ragby.—On 29th ult. the Urban District Council de- 
to apply for & provisional order for electric lighting, and 
the matter to the General Purposes Committee. 


Mherediteh.—O wing to the rapid increase in the demand 
kx electric current, and on the advice of the chief engineer, the 
Lighting Committee advised, and the Vestry agreed, that a 100- 
Kilowatt transformer, com with the necessary switch gear, be 
lezed from the Electric Construction Company at £881, on the 
(qus and conditions of their tender, and that tenders be invited for 

wallee transformers of 66 kilowatt capacity each. 


St. Helens.—The subway is to be lighted by electricity, 
and the Corporation bas given the contract for the work to Mr. 
Cbas. Rettie. There will be 60 lamps placed 30 yards apart. | 


Siretford.—At Tuesday's Council meeting Mr. Johnston 
moved the adoption of the minutes of the General Purposes Com- 
mittee under date Beptember 27th, which provided for the appoint- 
ment of an electrician to advise the Council on the electric light and 
haulage scheme, and also for the appointment of a sub-Committee 
to select a suitable electrician and define the terms of reference. The 
minutes were approved by 8 votes to 7. 


Swansea.—The Tramways and Electric Lighting Com- 
mittee on Monday resolved to advise the Corporation to defer the 
dast destructor proposal for the present on account of the difficalty 
in procuring a suitable site; also to ask Mr. Manville to prepare 
amended plans aud estimates of an electric lighting station to be 
erected on the Corporation property on the Strand. To-morrow, 
Saturday, Major Hutchinson will hold an inquiry on behalf of the 
Board of Trade, to settle the difference between the Tramways Com- 
pany and the Corporation. 


Tunbridge Wells.—The Electric Light Committee of 
the Town Council have resolved upon an increase of arc lamps in 
various parts of the borough. 


Vyrnwy.—The Water Committee of the Corporation have 
recommended to the Council that the tender of Mesars. Christy 
Bros., of Chelmsford, to carry out the necessary work for electric 
lighting at Lake Vyrnwy, in accordance with specification, for the 
sum of £676, be accepted. 


Walthamstow.—On Wednesday last week a Local Govern- 
ment Board inquiry was held into an application by the District Council 
for sanction to borrow £41,690 for electric lighting. The inspector 
said he thought it was probable that another inquiry would have to 
be held, as notices calling attention to the inquiry had not been posted 
on the church and chapel doors in the district. Mr. Ebenezsr Olarke 
opposed the spplication on the ground that Walthamstow slready 
bad heavy outstanding liabilities, and that there was no demand for 
the electric light. Mr. Enright, the electrical engineer, explained the 
proposed echeme. The inspector said he saw nothing in the scheme 
to object to, except the proposal to wire private houses at a cost of 
£5,000. He could not recommend this to the Local Government 
Board, as a fresh tenant might decline the electric light, and the wires 
would have to be taken out at the expense of the ratepayers. 


Waterlco.—A Local Government Board inquiry into the 
application of the Urban District Council for power to borrow £750 
for public lighting purposes was held at the Town Hall on 28th ult. 
Mr. Cleaver, solicitor, explained that the application was divided into 
two heads. The first was for £550 for the lighting of Great George's 
Road and South Road. In these roads gas is to mske way for elec- 
tricity. The Liverpool and District Lighting Company, Limited, had 
obtained an order in 1896 for sapplying the district with power of 
lighting. They had erected a generation station, and the works were 
now in operation. The lamps to be used were similar to those used 
in Liverpool. Half the cost of the service loss was to be defrayed 
by the lighting company, and half by the Council. The Electric 
Lighting Company would lay the mains, the Council provide the 
standards and carriers, and the lighting company would fix and 
maintain them. 'The remaining £200 was in respect of an electric 
light installation in the Town Hall. 


West Bromwich.—The Electric Lighting Committee 
will ask the Town Council to empower them to employ an expert to 
advise them as to the best means of carrying out the ligh order, 
and to authorise them to obtain any requisite information for that 
purpose. 

West Ham.— The Town Council had a discussion some days 
ago as to whether they should start the supply cf current on September 
29th with only one set of plant in position. It was resolved to wait 
until the second set, which has been tested and is nearly ready, has 
been placed in position, so as not to run risk of breakdown. The 
electrical engineer, in a report recently submitted to the Highways 
aud Parks Committee, says that in his original rt two years ago 
he made provision for the equivalent of 6,500 8-O.P. lamps for the 
Romford Road and Woodgrange Road district, but 11 have 
already been received for that district equal to 6,527 lamps. He 
drew the attention of tbe Council to this, as it takes some time to 
get the permission of the Local Government Board to raise loans, and 
itjia a difficult thing to get electrical machinery delivered ina hurry. 
He also draws attention to the question of electric tramways, and 
recommends a suitable spot for a tramway sub-station. If xen, 
mains are laid to Upton Lane he says that tramway feeders shoul 
be put down at the same time. He says that actual work on electric 
light extensions ought to commence early in March, 1899. 


Whitechapel.—The Board of Works has granted the 
City of London Electric Lighting Compan ission to lay electric 
mains from Cooper's Row to Messrs. R. H. Thompson & Co.'s premises 
at 33, Trinity Square. 


Whitehaven.—The Whitehaven Congregational Church 
will shortly be lighted electrically if the offer of & would-be donor is 
accepted. Messrs. Ramsay Bros. will do the work. 


Wigan.—On Wednesday the Council decided that the 
Electric Lighting Committee visit towns where combined 
of electric lighting and electric traction have been ted, 


and report, 
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Wigton.—Now that the electric light is being installed in 
the city of Carlisle, 11j miles distant, a few members of the Wigton 
Urban District Council are seriously considering the advisability of 
introducing electric lighting into the town. 


Willesden.—At the District Council on September 27th, 
the solicitor, Mr. W. G. Greig, reported that the provisional order 
received the Royal assent on September 12th. The matter was re- 
ferred to the Works Committee. It was reported by the Works Com- 
mittee that they had wi pres & sub-committee to consider the 
applications for the post of electrical engineer to the Council, and to 
ls names from the list from which the engineer is to be 
chosen. a 


br ÀMMMM 


ELECTRIC TRAOTION AND MOTIVE 
POWER NOTES. 


Aberdeen.—The Tramways Committee bas had under 
consideration a report from the sub-committee on the questions of 
extensions, method of traction, &c. Mr. Dyack, burgh surveyor, 
submitted a report to the effect that the line from Kittybrewster to 
Woodside was beyond repair, it being completely worn out. The 
committee, in these circumstances, agreed to proceed immediatel 
with the doubling of that part of the system, and to lay lines whic 
would be suitable for electric traction when it was introduced. The 
lines between Market Street and Kittybrewster at present in use are 
also to be replaced by others suitable for electric traction. A pro- 
visional order is to be applied for with a view to carrying out this 
improvement, which is estimated to cost about £18,000. 


Barrow.—The General Purposes Committee last week 
considered the report of a sub-Committee recommending the muni- 
cipal purchase of the tramways for about £22,000. The matter was 


journed for a fortnight. The company is stated to have received 
an offer from a private firm. 


Belfast.—The Corporation on Saturday did not pass the 
resolution recommended by the Electric Committee as printed in our 
last issue. The Council will discuss the matter in committee. 


Bradford.—Hot bearings were responsible for the elec- 
tric tramway plant at the station being brought to a standstill last 
Sunday afternoon. For several hours the cars were not running. 
When the new plant now on order from Messrs. Siemens Bror. is in 


position, the works will be quite prepared for such an emergency if 
it occurs again. 


Cardiff.—On Monday afterncon a Council deputation 
went to Kidderminster, from whence they will proceed to visit 
several of the larger towns in the North of England, where electric 
tramways are working. The deputation will report to the com- 


mittee who have charge of the proposed electric tramways upon the 
best systems now in use. dieci 


Glasgow.—The Glasgow Evening Times has been inter- 
viewing ex-Bailie Paton with reference to the Bpringburn electric 
tramway section. Writing on 27th ult., our contemporary said that 
the engines would be working in a fortnight, and that thereafter there 
would be trial runs for several nights to get the car drivers used tothe 
new system. From Mitchell Btreet to Springburn the track has been 
prepared, and the poste and wires erected. 


Hawall.— The directors of the Hawaiian Tramwa 
Company, Limited, in their latest report, say: “The change of the 
motive power to electricity has become of urgent importance, and the 
directors are taking steps towards a gradual installation.” . 


St. Helens.—The London Gazette contains notice to the 
effect that the Corporation is applying to the Board of Trade for 
approval to the demise by lease of the tramways undertaking to the 
new Bt. Helens and District Tramways Company, Limited, for a 
term of 21 years, at a rental of £2,400 in the first half-year, rising 

successive stages to £3,500 during the last four years of the term. 

lessors are to relay and repave certain portions of the tramways, 
and are to provide the necessary equipment for the use of electricity 
as the motive power on certain specified terms, and the lessees are to 
provide the necessary rolling stock. 


Isle of Thanet.— It is stated that the plans, &c., for this 
electric tramway scheme are being prepared as speedily as possible, 
and it is anticipated that a start may be made with the preparation 


of the track in November. The line will doubtless be opened by 
next season. 


Keighley.—At the annual meeting of the Keighley 
Tramways Company on September 29tb, there was some talk about 
electric traction. The chairman of the ccmpany (Mr. Herbert 
Hoggos) said there was no doubt if the Corporation put down an 
installation, the company would go in for electric cars. Electricity 
was, without doubt, cheaper than horses for traction. On September 
27th the Keighley Corporation passed the following resolution :— 
“ That application be made to the Board of Trade on or before 
Dccember 21st for a provisional order, to be confirmed by Parliament, 
to empower the Mayor, aldermen, and burgesses of the borough of 
Keighley to eupply electricity for public and private purposes within 
the borough." | 


Leicester.—A special committee of the Leicester 
tion have entered into a provisional agreement to purchase the 
tramway undertaking, hitherto in the hands of a company. The 
price to be paid by the Aad Air is £129,500, the Corporation also 
agreeing to take over the liability to pay off the company's deben. 
tures, amounting to £24,000. 


Liverpool.—At a recent meeting of the Watch Com- 
mittee, a report was read from the assistant head constable as to the 
electric tramway wires interfering with the running of vertical fire 
escapes, and it was resolved to obtain specifications and estimates for 
two horizontal fire escapes. 


The Metropolitan Railways and Electric Traction. 
—Mr. J. S. Forbes, addressing the shareholders of the Metropolitan 
District Railway Company on 29th ult., said that in connection with 
the proposed new extension (Whitechapel and Bow line) the question 
again came to the front as to the use of electrical traction. They had 
no doubt seen what had taken place in the last few months. The 
extraordinary fine weather and the coal strike in Wales had punished 
their traffic. The use of Welsh coals had choked their tunnels. The 
adoption of electrical traction would get rid of those disadvantages. 
He thought the salvation of the District Company, and the Metro- 
politan Company, too, depended to a certain extent on the substitu. 
tion of electricity for steam. They had powers to adopt the electrical 
system, and one of the objects of the resolutions before them was to 
put that into effect, which would involve £500,000 in the case of the 

District Railway; but the directors did not desire to ask the share- 
holders to incur that cost until they had before them the report of 
such eminent electrical authorities as Sir Wolfe Barry and Mr. W. B. 
Preece, the electrician of the Post Office. 


A New Closed Conduit System.—4A public trial of 
Mr. Christopher Anderson’s closed conduit tramway system wu 
made in Harehills Road on Monday afternoon, in the presence of the 
Corporation, tramways officials, and some members of the Tramways 
Committee. Mr. Anderson had for 5 of the trial utilised 
by the Corporation's permission about a mile of track. The Leds 
Mercury desoribes the system as follows:—' He has placed between 
the rails, iron boxes, sunk to the level of the road, and some 18 feet 
apart. These are 3 feet long by 1 foot broad, and they enclose the 
mechanism which supplies to the tramcar its motive power. As the 
car passes over each of these little chambers a rod rises 4 inches 
above the level, and coming in contact with what may be termed the 
brush, transmite to the motor under the vehicle a supply of elec- 
tricity. This done, the rod drops into the chamber, and the one 
immediately ahead of it rises automatically, and renders the tame 
service, after which it also descends. This operation is continued 
along the whole of the track. It is only when the rod is elevated 
that it is electrically alive; the lowering of it breaks the current, and 
as it falls before the car has quite passed over it, there is no danger 
of any one receiving a shock, though the top of it is level with the 
surface. It may be asked, How is the car started? When it is 
about to leave the shed, the rod in the first box has to be raised ; the 
rest depends upon the automatic action desoribed. For his expen- 
menta Mr. Anderson has obtained the electrical current from the 
Corporation's station." 


Newcastle.—A correspondent is informed upon reliable 
authority that the new Tramways Committee of the Newcastle Cor- 
poration having interviewed tramway experte (cable and electric) 
re the various technicalities in the working of the two systems, will 
draw up a report of the interview, which will shortly be presented to 
& full meeting of the Council. | 


Oldham.—The proposal of the Corporation to run their 
own trams is going forward. As already stated, the Oldham autho- 
rities wrote to the out-townships—Royton, Orom and Lees 
asking to be allowed to run their trams through the districts, and the 

lies from the two last-named districts are favourable. Oldham 

now include the districts of Orom and Lees in ther 
roposed Bill to be laid before Parliament. The chairman 
of the Surveyors’ Committee and the borough surveyor went 


over the proposed route with the members of the Lees District 
Council, after which the latter body a resolution, and gives 
ite approval for Oldham to apply to liament for to yun 


electric or other trams within the urban district of Lees. Three 
years will be given to carry out the scheme. | 

The Royton District Council on Monday, after conferring 
with representatives of the Crompton District Oouncil, decided 
that it would be most advisable for the Royton District Council 
to acquire or own the tramway lines in their district, and to 
lease the running powers for a term of years upon such terms 
or at such a rental as would enable them to be recouped at the 
expiration of such terms for the capital expended, together with the 
annual cost of repairing and maintaining the lines. Subject to such 
conditions to be hereafter agreed upon, the Council authorise the 
Corporation of Oldham to provide in the proposed Tramway Bill for 
1 aniriag the requisite running powers in regard to the district 
of Roytcn. 

The work of constructing the line for the electric tramway system 
from Ashton to the steam tram terminus at ham, Oldbam, 18 
proceeding apace. The rails have already been laid down, and the 
connections of the different lines are being completed. The poete for 
the overhead wire have also been erected on & great portion of the 
rcute. It is not known when the cars will actually be ran. 
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Salford.—The Highway Committee make the following 
moommendation in regard to the appointment of adviser on the 
pne electric tramways for the borough:— That Mr. Oharles 

inson be appointed to advise this Committee upon the same 


terms as those upon which the late Dr. Hopkinson was appointed.” 


SogtbamptoB.—At the last meeting of the Town Council 
it was reported that the receipts from the tramways showed a con- 
siderable advance over corresponding weeks last year, when they 
were the property of a company. The Tramways Committee had 
received a report from Mr. Kincaid upon the subject of adapting the 
permanent way for electric traction, and it had been decided to 
convene & meeting to consider it. 


Seuthend,—The Town Council will hold a special meeting 
on October 26th to decide whether to apply for a light railway order 
for laying down a system of electric trams for the principal streets 
of the borough, and including Prittlewell, Leigh, Southchurch, West- 
cliff, 40. The Oouncil already has an electric lighting order, and it 

is suggested to put down a combined lighting and tram plant. The 
tram scheme would include 10 miles of system, and the total cost, 
including buildings, would be £80,000. 


TELEGRAPH AND TELEPHONE NOTES 


Pacific Cable.—A well considered article in this month's 
Nineteenth Century, by Mr. Benjamin Taylor, refers to the Nicaragua 
canal and the Pacific cable as important factors in the coming 
le in the Pacific,” and we think we cannot do better than make 

of that part which refers to electrical communication with 

the East. We have repeatedly expressed the views Mr. Taylor 
as to the insecurity of the existing telegraph lines, and have 
pointed ont how easy it would be for an European power to destroy 
all communication via the Oape of Good Hope and through the 
Mediterranean and tbe Red Sea. These lines would probably be safe 
enough if our quarrel was with the United States; in fact, as the 
routes are far removed from the probable scene of action, one may 
consider them perfectly safe for ordinary purposes. The case, 
however, is far different if an European power is our antagonist; 
without a Pacific cable we shall have, at the best, an insecure, and for 
that reason, ns means of communication. The danger of 
having on our hands at one time, a war with an European power and 
with the United States, is so slight that a Canadian Pacific cable 
would be practically a secure route to the East when the cables 
of the Capes Mediterranean, and Red Sea are interrupted 
by an European adversary. Mr. Taylors article says: 
“In considering the future of the Pacific, the subject of cable com- 
munication cannot be ignored. At present we are linked telegraphic- 
with our Eastern Empire by four lines of wire: (1) vid Lisbon, 
Egypt, and the Red Sea; (2) vid France, Italy, Fey , and the Red 
Sea; (3) vid Germany, Turkey, Russia, and the Pacific Coast; (4) vid 
Lisbon, Vest Africa, the oe and the Indian Ocean. The recom- 
mendation of the Selborne Conference, in 1896, in favour of an all- 
British cable to the Pacific has not been acted upon, mainly, perhaps, 
owing to one reason that has never been mentioned in public discus- 
sions of the matter, which is that the overland telegraphs in Canada, 
which must form the connecting links between the two ocean cables, 
are ‘controlled’ by a power United States telegraph combination. 
Bo long ss tha$ control exists, a telegraphic connection between West 
and East, vid North America, would be all-British only in name, If 
cables are to be no longer regarded as immune from attacks in time 
of war, we might have very serious complications in American rights 
Oanadian landlines. Are they, in present circumstances, any 
dependable for Imperial purposes than is the Russo-Siberian 
! of communication, on which Lord Wolseley has said that it is 
‘suicidal’ for us to depend? It may, however, be argued that the 
very fact of this American impact upon the all-British line of 
Imperial inter-communication emphasises the necessity for an Anglo- 
American bond of what Mr. Chamberlain calls ‘permanent amity.’ 
The four existing lines of telegraph with the East all pass through 
the dominions of several foreign governments. The enmity of one 
of these governments would sever two or more of these lines. The 
in the Red S:a would be at the mercy of any belligerent. In 

in the event of a war with a European maritime power, we 
would be absolutely dependent on the very precarious link round the 
Cape, which might be broken at many different points. Russia 
no secret of the fact that, in the event of a war with us, her 

firet task would be to cut off all our wire communications with India 
end Australia; and it is known that she has had ready cable-cutting 
thips to despatch on short notice. There seems little room to doubt 
that a cable laid in the great depths of the open Pacific would be 
much less open to attack than any existing, or perhaps any ible 

Alternative line. Bat a little reflection will show that, desirable as is 

this all-British bond of wire by way of North America and the Pacific, 

ita value will depend on the tion of ‘ permanent amity’ with 
the United States. We cannot yet count on that, and therefore we 
Se afford to reject the plan for a complete system of entirely 
ji cables connecting all our naval stations with London, India, 
ind Australia, It is a curious thought that in seeking to reach the 
: t by a canal across N:carsgus, end by a cable across the Pacific, 
Bae just carrying cut the de:izn of the old Spaniards to reach the 
ut by the West. We havo su followed the Portuguese: 
de Gama round the Cape of Hope, to Mombassa and 

And now we are f wing upon the Westward track of 


Columbus when he went in search of Zipandu; and of Alvaro de 
Mendan when, setting sail from Callao, he plunged into the wide 
Pacific in search of the Islands of Solomon.” 


Telegraphic Communication with Klondyke.—A 
Router despatch, dated Ottawa, October Srd, says that the Hon. 
James Roche, M. P., representing British capitalists, has acquired 
the charter granted by the Dominion Parliament last session for the 
erection of a telegraph line to Dawson City, and that he has now 
arranged with the Government for the construction of the line, which 
will be commenced forthwith. 


Telegraphic Interruptions and Repairs :— 


CABLNES. Down, Repaired. 
West Indies— 
Bt. Lucia-Bt. Vincent . Sept. 24th, 1898 ... - 
Bt. Vincent-Grenada ... Sept. 24th, 1898  ... dae 
Santiago Caimanera ... Sept. 27th, 1898 .., Sept. 29th, 1898. 
Amazon 5 cable— 33 
Oable beyond Gurupa... June vee ees 
Bolama- Bissao wee . June 31st, 1898  ,. T 
Perim-Assab ooe een 2 00 Sept. 13th, 1898 eee 2 0 
Seychelles- Maurice. ... Sept. 18th, 1898 .. Oct. Ist, 1898. 
LANDLINES. 
Majunga-Tananarive „ Bept. 19th, 1898 .. Sept. 20th, 1898. 
T " .. Oct. 3rd, 1898 ... Oot. 4th, 1898. 
Baigon-Bangkok  ... „ Sept. 27th, 1898 .. Oct. 4th, 1898. 


West Indian Telegraphs.—A Barbados account of the 
terrible hurricane whicn recently did such awful devastation in the 
West Indies, says that on September 14th every branch of business 
was suspended in the city, all the stores and commercial offices being 
closed. ‘The landlines of the W. I. and P. Telegraph Company 
have been demolished, and cable communication with the other 
ielands was interrupted.” 


CONTRACTS OPEN AND OLOSED. 


' OPEN. l 
Belgium.—October 27th. The municipal authorities of 
Ghent are inviting tenders until October 27th for an installation of 
electric lighting in the new Flemish theatre in that town. Tenders 


to L'Hotel de Ville, Ghent, Belgium, from whence particulars may be 
obtained. 


General Post Office.—October 25th. The a i 
inviting ten (a) for the supply of red fir telegraph to 
delivered in London, and at Northumberland Dock (Biver Tyne), 
West Hartlepool, Hull, or Grimsby; and (ò) for oreosoting the 

les with 10 lbs. or 12 lbs. of creosote to the cubic foot, as may be 

irected. The poles to be felled during the winter of 1898-9. Forms 
of tender, containing all particulars, may be obtained on application 
to Mr. Chas. B. Stuart, controller of stores. 


Ghent.—October 29th. The Ghent Municipal Council 
is inviting tenders for the installation of the electric light at a new 
theatre. The work, says Daily Tenders and Contracts, haa to be 
completed by June lst, 1899 (a fine being imposed for every 
additional day to completion), and maintained for 12 months. Labour 
clause. The contract includes the supply and delivery of 1,937 
incandescent lamps, 20 are lamps, &c. expenses for registering, 
stamps, notices, &c., which are estimated to cost 130 francs, to be paid 
A ping of 8,000 francs is required, on w 

60 days. Specifications seen with, and 
V 40 francs, from M. Le Sécrétaire 


The tenders will be opened a£ 11 a.m. on 


Great Western Railway. — October 24th. The 
directors are inviting tenders for the supply of various stores fora 
year commencing December 1st, 1899. the items are tele- 
graph instruments, apparatus, ironwork and tools, and drysalteries; 
copper wire, G P. wire, &0.; electric light carbons, and incandescent 
lamps; telegraph poles, &c., &o. Specifications, &c., from the offices 
of the Stores Superintendent, Swindon. For farther particulars 
see our “Official Notices” this week. 


Italy.—October 11th. The Italian naval authorities at 
Spesia are inviting tenders until the 11th inst. for the supply of the 
interrupters, rheostats, commutators, and other electrical supplies 
required during the financial year, 1898-99. Tenders to be sent to 
La Direz. delle Torpedini e materiale elettrico 1° dipartimento 
maritt. Spesia, Italy. 


Kingston-upon-Hull.— October 27th. The Electric 
Lighting Committee invites tenders for the supply and erection of 
certain plant in connection with the electricity works, inclu high 
and low tension mains, casings, trench work, &c.; switch „con- 
tinuous current ro transformers, motor- generator, &c.; centri- 
fugal pomp, condenser (ejector type), Ona gor &o. Electrical 
Sorner .A. B. Barnard, See our “O Notices ” September 
23rd for 


530 


THE ELECTRICAL REVIEW. 


[Voi 48. No. 1,069, OCTOBER 7, 1998. 


Leigh.— October 14th. The Electricity Committee want 
tenders for the supply and erection of steam dynamos, switchboard, 
accumulators, mains, meters, overhead crane, water softener, &c., for 
the electricity ecbeme.  Particulars from the engineer, Mr. John 
Foster, Leigh, Lancs. See our “ Official Notices " September 23rd. 


New South Wales.— October 17th. The New South 
Wales Government is, according to Daily Tenders and Contracts, 
inviting tenders for the supply for the Dspartment of Posts and 
Telegraphs of a steam engine and dynamo, 218 tons galvanised iron 
wire, 90 tons copper wire, 70,000 porcelain insulators, 16,000 zinc 
cylinders, 16,000 lead ditto, 50 tons copper vitriol, 1,000 bottles ink 
for Morse instrumenta, 1,500 telephones, 1,000 batteries (Leclanché), 
10,000 porous cylinders for same, 15,000 sinc ditto, 24 arc lamps, 
with 22,000 carbons, and 2,000 incandescent lamps.  F'urther par- 
ticulars, &c., obtained from, and tenders to, the Secretary, General 
Post Office, Sydney, N. . W. 


Oldbam.— October 11th. The Corporation are offering 
for purchase by tender of 67 E. P. B. and 67 Crompton-Howell storage 
celle, each of 500 ampere-hours capacity. The latter class of cells 
have been partly re-plated with chloride positives. May be seen at 
the supply staticn, Gas Street. Tenders to the Superintendent. 


Suuthampton.— November 16th. The Committee ot 
Visitors of the County Lunatic Asylum, Kuowle, near Farebam, are 
inviting tenders for the supply of two engines and dynamos equal to 
an output of 24,000 watts each, together with all necessary washing 
machirery, lathe, drill, motors, lamp installations, &c., required in 
connection with the centralisation and increase of the light, heat, 
and power generating plant. See our “Official Notices” this week 
re specifications, plans, &c. 


South Shields.— October 19th. The Corporation wants 
tenders for the supply and erection of vertical triple expansion engine, 
800 I.H.P. or 1,000 I. H. P., with surface condenser; and an ironclad 
or inductor type alternator, 400 or 500 kw. Specifications, &c., from 
the borough electrical engineer’s office, West Holborn. See our 
" Official Notices this week. 


Warsaw.—The Secretary of State for Foreign Affairs has 
received a despatch from Her Majesty’s Consul-General at Wareaw 
stating that the Municipal Council of that city invite tenders for the 
exploitation of the tramways of Warsaw under municipal control. 
Horse traction, says the Times, is at present in use, but it is intended 


to introduce electricity as soon as possible. Information as to the 
conditions can be obtained from the Magistrat de la Ville de Varsovie, 
Varsovie, Russie. 

CLOSED. 


liford.—The Urban District Council has accepted the 
tender of the Consolidated Telephone Company to provide a tele- 
phone service to the new hospital at Shadwell, and also to furnish a 
system for inside telephone communication. „ Bn 


Leeds.— The following tenders have, says the Contract 
Journal, been accepted subject to the approval of the City Council 
for the supply of (a) poles; (b) trolley wire and attachments, in con- 
nection with the extension of their electric tramway systems: J. 
Russell & Son, Leeds, (a) £5,058; British Thomson-Houston Com- 
pany, Limited, London (b) £4,248. 


Paisley. — The Parish Council has acce the 
estimate of Messrs. Jas. Kilpatrick & Son for electric g, &o., for 
its new offices in Paisley. 


NOTES. 


Side Lights on Cable Routes.—In the Melbourne Argus 
of Auguet 26th we notice a long article (No. 1) under the 
heading of The Proposed Pacifio Cable." We do not 
intend to criticise this, as it is simply a "vechau[fé of the 
objections and misleading statements which those who are 
interested in opposing the laying of a cable across the 
Pacific take every opportunity of publishing for the con- 
sumption of the colonial public, who have not had the oppor- 
tunity of acquiring a proper insight into the matter. This 
knowledge might have been in their hands had the proceed- 
ings of the Commission of Inquiry, held in the Colonial Office 
at Downing Street at the end of 1896, been presented to tbe 
House of Commons. The supposed analysis of the Pacific 
scheme now being 5 in Australia is, as has previously 
been the case, utterly misleading, and evidently springs from 
a biased source. 


Durham College of Science,—On 28th ult. Prof. H. 
Stroud delivered a lecture in the hall of the Durham College 
of Science, in the course of which he dwelt at considerable 
length on the subject of Lord Armstrong’s electrical dis- 
charge experiments at Craigside. 


Earth Returns on Tramways.—Apropos of Prof, 
Riicker’s presidential address bafore the International Oonfer- 
ence on Terrestrial Magnetism at Bristol, the following extract 
from a recent issue of a St. Louis paper is of interest :—“ What 
may prove the most wonderful electrical discovery of recent 


years has been made by operatives of the Bell Telephone Com- 
pany. Electricity for light and power may be had free as air. 


Avybody with a strand of copper wire may avail himself of 

the mighty force that propels the street cars of St. Louis.” 

One would suppose, from the above, that the Bell Telephone 

Company’s operatives had solved the problem of converting 

sunlight into electrical energy. They have not, however, 

tapped a new source of electricity; they have merely tapped 

the wandering earth currents of the St. Louis street car 
system. The Bell Telephone Company, of St. Lonis, have 

recently met with difficulties in working their system, and 
their manager, Mr. G. F. Durant, has discovered that the 
ground under 5:. Louis is saturated with earth currents 
sufficient in power to produce light when a lamp is pat into 
circuit between two fairly distant points. Mr. Darant looks 
forward to the happy time when the citizens of St. Louis 
will avail themselves of this new supply for lighting thir 
homes, and he even talks of utilising these wanderin: 
currents for power purposes by means of storage cells, 
Probably before his plans are matured the Street Car Com- 
pany will have come to the conclusion that it does not pay 
to provide the citizens of St. Louis with light and power free 
of charge, or to electrolyse the und gas and water 
mains upon such an extensive scale, and will have amended 
their ways. But the discovery by Mr. Durant of the energy 
of some of these earth currenta, taken in conjunction with 
Prof. Rücker's facts as to the distances to which they may 
travel, open up a new vista. The back garden of the 
thrifty citizen of, say, Blackpool, Bradford, or Dover, may 
cease to be an unremunerative patch of ground, capable only 
of growing weedy crops of vegetables with an infinitnde of 
personal care and attention. The said citizen will no longer 
spend his summer evenings and surplus cash in horti- 
cultural experiments, but will lay himself out to tap earth 
currents. With a few oven shelves buried in his back 

and all his available warming pans in the front, and electrical 
contact between the two, his patch of ground may (/) supply 
heat and light to his household, and become in a small degree 
a veritable Eldorado. We do not, however, guarantee success 
to these experimenta in this country, and the most promising 
field of operation would certainly appear to be upon the other 
side of the Atlantic. 


Presentation to Mr. Frank King.— An interesting 
ceremony took place at the works of the Electrical Power 
Storage Company, Limited, Millwall, on the 29th ult., in the 
presence of some 800 of the staff and employés of the com- 
pany, on the occasion of a presentation to Mr. Frank King 
on his retirement from the post of manager of the company. 
The presentation, which represented the joint contributions 
of the directors, staff, and workmen, consisted of an illumi- 
nated address, together with a silver centrepiece for the 
dinner table. Mr, John Irving Syn chairman of the 
company, in making the presentation, alluded to the enor- 
mous progress the storage battery industry had made since 
Mr. King became connected with the company in 1886, and 
in which the Electrical Power Storage Company had so 
largely participated. Mr. Courtenay pointed out how much 
the company was indebted to Mr. King's efforts for the 
premier position it now occupied. While ex preasing their 
unanimous regret that the state of Mr. King's health had 
necessitated his resigning the post of manager, he had much 
pleasure in stating that the company would continue to have 
the benefit of Mr. King’s services as a member of the board 
of directors. Mr. King briefly replied, expressed his deep 
sense of the compliment that had been him, and his 
sincere appreciation of the kindly feelings that had always 
b:en manifested by all those with whom he had worked for 
so many years. Mr. Courtenay was p dm by Mr. Fred. 
Green (a director), Mr. H. W. Butler (Mr. King's successor), 
Mr. Walter Clark (the works' superintendent) and Mr. 
W. C. Barford (the accountant). 
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A» American Gas Power Station.—The American 
Numa describes a gas power station using Indiana natural 
gu. In Ohio and Indiana natural gas can be bought for 
$id, per 1,000 cubic feet, The installation in question is at 
Lafayette, and the cost of fuel is only 22 per cent. what it 
sep lige pia (power wae ed. There are 8 unite, each 

consisting of a 125 H. P. engine belted to a 60 kw. dynamo. 
Two are so far at work. The dynamos are two-phase West- 
inghonse of 7,200 amperes per minute, 2,000 volta, and 900 
revolutions per minute, They furnish current for 40 enclosed 
aro and 1,000 incandescents, as well as for a 50 H. P. rotary 
transformer. The gas engines are Westinghouse type, 
teed to do 125 H.P. with not over 14 cubic feet of 

gw containing not fewer heat units than Pittsburg natural 
ges. Their cylinders are 18 inches diameter x 14 inches 
stroke; their speed is 265. They are fitted with a garoline 
tank and carburator in case of the natural supply failing, 
as it may do in cold weather, For thia gasoline the 
cylinders are provided with a bonnet, which acta to increase 
the clearance, and so reduce compression, and prevent other- 
wise premature explosion. Cooling water is heated to 180° 


and cooled by evaporation in air currente. In this way the . 


water is used over and over again, and there is no danger of 
incrostation as with a constant supply of fresh and, perhaps, 
hard scale-forming water. Four to five gallons of water are 
wed by each engine per hour. To each engine are 
provided four tanks of 7 cubic feet capacity to con- 
tain air at 160 Ibs. pressure. There are filled ty 
a small pump on the engine, and in starting, this 
sir is used in one of the three cylinders of each engine. 
The air ure is restored by running the air pump a 
short time. Thus one cylinder acts as an air motor, while 
the other two are ready to work with gas. Three or four 
revolutions are enough to start with when the middle cylinder 
is cut off from the air and fed with gas. Regulation is by 
an adjusted charge, which is looked on as better for electric 
light work than the more economical method of cutting out 
explosions, About a twelfth of a penny per H.P.-hour will 
be found possible with gas at 34d. per 1,000 feet. Indiana 
natural gas is very rich in hydro-carbons, yielding 1,050 heat 
units per cubic foot. It may be dilated with 12 to 14 times 
its volume of air. The cranks are at 120°. The throttling 
of the inlet, by which regulation is «ffected, has the effect of 
reducing the compression. The mixture is constant, so that 
not only is leas gas admitted on a throttling stroke, but less 
HS ence the reduced pressure of compreseion after: such 
a stroke. | 


À Convenient Rule for the Calculation of Three- 
phase Cireuits,— One of the most popular circuits in 
multiphase transmission is the three-phase, three-wire system. 
The calculation of the proper sizes of wire for a power travs- 
mission upon this system has frequently bothered devotees of 
direct current. In attempting its solution, says the Ameri- 
can Electrician, they very shortly are tangled up with the 
Fquare root of three, which has unaccountably incorporated 
iteelf into their calculations, and they are also likely to calcu- 
late the three drops, one on each wire, and are then in a 
quandary as to whether these should be added, averaged, or 
the third neglected. A simple and satisfactory rule is the 
following :—The ratio of the amounts of copper used for 
equal power, drop, and voltage js 100 for the single-phase 
and 75 for the three-phase a heey The single-phase system, 
as is wel known, is calculated by ordinary direct current 
mies, and uses two wires. The three-phase system uses 
three wires, It then follows that, if we calculate the proper 
uze of wire by ordinary direct current rules, and then divide 

the circular millage of that wire by 2, we shall have the 

Proper size of wire for a three-phase circuit, because 75 per 

cent. of the volume of two wires of a given size is equal to 

" dis of three wires of half that size, lengths being 


The Italian Electro-Technical Association. — The 
M annual meeting of the Associazione Elettrotecnica 
liana was held in Turin from the 25th to tbe 28th ult, 
vien papers were read by Ing. Lorenzo Ferraris on * Elec- 
js a the Torin Exposition,” and by Ing. E. Cairo and 
hina on “The Application of Electric Traction on 


Personal.— Mr. Reginald J. Wallis-Jones informs us that 
he has prias into pn with ah M. S Dent 15 the 
urpose of carrying on business as consulting electrical engi- 
als at 86, Great George Street,S.W. Mr. Wallis-Jones 
has had about 17 years varied experience in electrical work, 
and will report on electrical schemes of every description. 
Personal supervision will be given to this work, and also to 
the testing of electrical inery and plant. We under- 
stand that Mr. Wallis-Jones has been retained as engineer by 
the Electric Welding Company, with which he has been 
associated. 

Mr. J. H. Woodward has resigned the position that he 
held as chief of the staff of Thomas Parker, Limited, Wolver- 
hampton. 

De. J. Erskine Murray, the assistant Professor of Physics 
in the Heriot-Watt College, has been appointed electrician to 
the Wireless Telegraph and Signal Pop 

Mr. George A. Z den ha; resigned his appointment 
on the technical staff of the Brash Electrical Engi- 
neering Company, in order to take up the position of 
managing engineer to Mr. W. O. C. Hawtayne, consulting 
engineer, of 20, Bucklersbury, E.O. During his 10 years’ 
service with the Brush Company, Mr. Zeden has spent six 
fies iu their estimating department in London, and before 

eaving on Friday last, he was presented by some of his 
immediate friends and colleagues at the head office with a 
handsomely fitted travelling bag, as a mark of their warm 
personal regard for him. 

Lord Salisbury is stated to have intimated to the Marquees 
of Tweeddale that Her Majesty has been pleased to confer 
upon him the Ribbon of the Thistle, vacant by the death of 
the Earl of Mansfield. The Daily Telegraph, commentin 
upon the matter, says :— Since his Lordahip quitted politi 
life in 1878 he has been deeply and NT in the 
management of telegraph companies, and he succeeded the 
late Sir John Pender in the chairmanship of those which 
are popularly known as the ‘Eastern’ group. As Lord 
William Hay he was one of the first directors of the cable 
from Malta to Alexandria, which was the nucleus of the vast 
aud complicated system that connects London with the Fur 
East to-day. Indeed, he is the only surviving director of all 
the original Pender companies. rd Tweeddale has also 
been chairman of the North British Railway Company 
during the past 12 years. He is a man of strong business 
habits and simple tastes, which were acquired during his 
Anglo-Indian experience of 15 years—a period covering the 
whole of the Indian Mutiny, in the course of the suppres- 
sion of which he earned at Simla signal credit.” The Tele- 
graph assumes that this honour is in recognition of the 
admirable manner in which, for five years, Lord Tweeddale 
represented the Queen as Lord High Commissioner to the 
General Assembly of the Church of Scotland. 

Mr, Val. A. Fyon has resigned the position of chief elec- 
trician to Messrs. Easton, Anderson & Goolden. 


Gas and Electricity.—A number of members of the 
Incorporated Institution of Gas Engineers, while holding 
their conference at Manchester, went through the Bradford 
and Gaythorn Gas Works, under the guidance of the Gas 
Committee of the Corporation. At the invitation of the 
Lord Mayor, who is chairman of the Gas Committee, the 
visitors afterwards had luncheon at the Town Hall. The 
Lord Mayor, in welooming the visitors, said it seemed a 
extraordinary thing that not only in Manchester, but in 
other large towns where electricity had become a great 
factor, an increased production of gas had kept pace with the 
demand for electricity. Manchester, five years ago, started 
an electric light installation, which at the time was thought 
to be a large one, as it consisted of 20,000 16 O.P. lamps. It 
was thought tbat this would last for a decade at least, but it 
did not last for 12 months. Since then there had been an 
enormous number of electric lamps brought into use; but 
notwithstanding that, there had been a considerable increase 
in the demand for gas. 


The Institution of Junior Eogineers.—The annual 
general meeting will be held on Fridsy, October 14th, at 
8 p.m., at the Westminster Palace Hotel, for the reception of 
the Council’s report, for the election of officers for the 
eighteenth session, &c, 
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Lightning Arresters.— In connection with Mr. Preece’s 
remarks on lightning arresters in the course ef the B.A. 
motor discussion, the following letter appearing in the Western 
Electrician from the pen of Mr. W. R. Garton will be of 
intereat :— : 
Allow me to say a few words relative to the installation of light- 
arresters. I have had considerable experience with this class of 
work, and I have noticed several improper methods, which may be 
avoided without difficulty. 
For one thing, it is always well to follow the directions given by 
the manufacturer. All electric railway and light companies employ 
men classed as linemen or electricians, who are entrusted with the 


own judgment rather than to the judgment of the manufacturer, and 
instal the apparatus in accordance with their own ideas. This is a 
mistake. It is not that these men are not well versed in their busi- 
ness; they are often in possession of valuable information gleaned 
from their own ical experience; but it is always better to carry 
out the instructions of the manufacturer, and to let him shoulder the 
blame if the operation of machines or instruments is not satisfactory. 
I have found many such cases to explain the reason for the failure of 
lightning arresters to protect plants, transformers, &c. 

Lightning arrester lead wires should never be curled or twisted 


pound AY be considered as satisfactory. it should be 
roved. 


a matter of mechanical protection, gas pipes have been used to 
cover the ground wire, and in hundreds of instances have rendered 
the lightning arrester useless, as the iron pipe around the wire acts 
as a choke to the discharge. Wherever ground wires are run to the 
ground through pipes, they should be connected to the pipe through 
which m run, This applies to any wire in a lightning arrester 
cireuit. installations have been made in this way I have 
often advised removing the installation from the wire at the top of 
the pipe and driving & wooden wedge into the pipe to force the wire 
against the pipe to keep it in that position. The ground wire should 
never be alive, and therefore there is no danger from having the wire 
connected with the pipe. Lightning arresters which were unsatis- 
5 the wire run through the pipe have proven very satisfac- 
tory making the change s here, 


Electrolytic Action on the pire dr Bridge.—A 
recent accident on the bridge, which resulted in the buckling 
of several of the girders, has been the subject of numerous 
scare heads in the American daily papers, and mysterious 
illusions to the deadly current which is supposed to be con- 
tinually gnawing at the foundations of the bridge. There is, 
without question, says the American Electrician, a consider- 
able current: flow in the cables of the bridge. This is 
evidenced in numerous ways. A compass needle placed over 
the cable-will deflect at right angles thereto, and frequently 
flashing arcs are noticed between the traction cables and the 

ulleys on the traction cables and the pulleys at the termini. 

he current has been thought to have its origin at the foot 
of Falton Street, where there is heavy traffic and frequently 
congestion of traffic. From this point the current that is 
fed into the ground must reach the Kent Avenue power 
house by a somewhat circuitous route around Wallabout 
Bay. A portion is sup to enter the bridge at the 
Brooklyn anchorage traverses the cables, for the most 
part, across the river to the New York end. It thence pro- 
ceeds ap the East River shore and across the river above 
Wallabout Bay to the station. Experiments with the com- 
pass needle, however, show that the current is frequently 
travelling toward Brooklyn, and therefore that the traffic at 
the New York end has raised that locality above the Fulton 
Street potential. Particularly is this the case when the 
bridge trains are operated entirely by electricity. Wherever 
the current leaves the bridge structure is the point to he 
watched. The cable anchorages, set as they are in masonry 
and concrete, seem to afford a rather poor exit for the cur- 
rent, for it is inclined to follow the traction cables into the 
termini. Important matters like this, however, should not 
be decided on ulation ; it should be definitely determined 
just how much current enters the cables and where it 
is leaving them. It ought not to be a difficult matter to 
p some immense copper clamps to grasp the cables just 
before they enter the anchorages and securely ground them, 
in this way deflecting the current from the anchorage proper, 
and, comparatively speaking, it should be an inexpensive 
undertaking. 


The Bradford Tram Fatality,—At the resamed inquut 
tencsear accident in ity, Mr. W. J. Wangh, 
sented e report of an cate imniion ads eee 
from the coroner. He said that as the result of tests and 
his own experience in the working of tramways, he believed 
the car was equipped with sufficient brake power to keep it 
under control, and to bring it to a stand if intelligently used, 
The distance, however, in which that could be done in the 
case of a car having obtained considerable momentum was 
too great; in the case of hand brakes it was 160 yards, and 
in the case of electrical brakes 200 yards. He recommended 
the application of a slipper brake to each car and an increase 
in the supply of sand on each platform. The town clerk 
disputed Mr. Waugh's distance in tests, and said he had 
had the momentum of two cars, which was unfair. Finally 
it was agreed that other tests should be made on Mr. Wangh's 
pien, and such as the Corporation and the makers of the 
rake suggested. The inquest was resumed on Wednesday. 
Mr. Waugh's tests were made with a pilot car attached, bat 
others were made by the Corporation and Westinghouse 
Electrical Company with a single car, and the distances of 
stopping were much less. The jury returned an open verdict, 
and added that Mr. Waugh's recommendations should be 
adopted, and that until they are the trams should cease 
ning. On Wednesday afternoon the Corporation 
way Committee met to consider the recommenda- 
tions of the jary, and they decided that slipper brakes 
already ordered should be fitted as an additional pro- 
tection to satisfy tbe public, and that additional sand boxes 
should be fixed. In view of the reports as to the efficiency 
of brake power and experiments by M. Regnier, of the 
Westinghonse Company, they, however, decided to take no 
action for stopping the service of cars. 


Aluminium Conductors for Power Transmission.— 
We learn from an article in the New York Electrical 
Engineer that a scheme is being carried out which will bring 
the water power of the Snoqualmie Falls to the cities of 
Seattle in] Tacoma, Wash. The company may furnish 
4,000 kw. at Seattle and 2,000 kw. at Tacoma. The most 
important feature of the undertaking is the use of alumi- 
nium wire for the transmission line. Engineer Johnston 
says: — We have succeeded in making contracts for a 
supply of aluminium wire at prices that make it cheaper 
than copper for our purpose. The metal we are to use 
will be of remarkably pure quality, being guaranteed to 
contain 99°30 per cent. of aluminium, and not more 
than 0°25 per cent. of iron and 0°30 per cent. of silicon. 
This will be alloyed with 1°50 per cent. of pue lake copper. 
We shall use about 150,000 Ibs. of it." This is the first 
large transmission to use aluminium, and marks an important 
step in electrical engineering, for while aluminium has been 
talked of for some time for this purpose, price or some other 
factor seems to have stood in the way of its practical use to 
any extent over long distances. The pole line is for the most 
on the country roads, but in some cases a private right of 
way has been secured for a small sum. Large trees liable to 
fall on the line have all been cleared away. The poles were 
all purchased in the surrounding country. Wooden pinsand 
cross arms will be used. Two circuits of three No. 2 alumi- 
nium wires each will run to Seattle, and two circuits of three 
No. 3 aluminium wires each will run to Tacoma, Thus each 
pole line will carry six wires. There will be two cross arms 
on a pole, and pis price be arranged so as to bring the 
three wires of each circuit at the corner of an equilateral 
triangle. Triple petticoated porcelain insulators, known as 
the Redlands type because on the Redlands, Cal., trans- 
mission, will support the alaminium conductors. Poles will 
be set about 120 feet apart. 


Appointment Vacant.—A demonstrator is wanted for 
the City and Guilds Technical College at Finsbury to take 
charge of the laboratory classes in elementary electrical engi- 
neering and physical laboratory work, &c. our “ Official 
Notices” this week for parti 
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The Technical Separation of Copper.—During the 
electrolytic refining of copper the following foreign metals 
contsined in the anode (crade copper) pass directly into the 
avda mud, viz.: silver, gold, platinum, bismuth, tin, 
aneni, antimony, and lead; whilst others are only pre- 
cipitated from the solution on long standing or after satura- 
tion. The more positive metals, nickel, cobalt, iron, and 
zinc, op the other hand, are dissolved out of the anode 
slong with the copper. but are not deposited on the cathode 
owing to the low E.M.F. employed. The bath, which was 
originally an acidified copper sulphate solution, thus 
beoomes richer in these positive metals and poorer in copper. 
If the anode contains much larger quantities of the posi- 
tive metals than are usually found in crude copper, ¢.., 
German silver, brass (old cartridge cases), &c., then pure 
copper will be deposited on the cathode as before, provided 
the E.M.F. does not exceed that generally employed in the 
electrolytic refining of copper. The problem which B. 
Neumann recently set himself was to determine the effect of 
the large quantities of positive metals dissolved in the bath 
on the nature of the copper deposited on the cathode. The 
conclusions at which he has arrived may be summarised as 
follows :—Alloys of copper with the more positive metals, 
e oobalt, iron, 552 and aga may be pase us 
ordinary way. e copper only is deposited on the 
cathode, whilst the other 585 n in elation: The 
E.M.F. per bath should not much exceed 0°5 volt. As the 
electrolysis proceeds the resistance of the electrolyte increases, 
owing to its becoming poorer in copper and richer in the 
other metals, and for this reason the efficiency of the current 
falls. But not only is this £o, but the quality of the copper 
deposited gets worse and worse, so that practically the elec- 
trolysis must be stopped at a certain point. The experiments 
of Forster and Seidel have shown that the precipitation of 
brownish-red powdery copper is connected with a certain 
low concentration of the copper ions in solution, and, hence, 
during the refining of the above alloys, a point must ulti- 
mately be reached when spongy copper is deposited. Addi- 
tion of more free sulphuric acid can iu no way prevent this. 
According to the law of mass action it would rather tend to 
facilitate the formation of spongy copper. This being so, 
the suggestion of certain authors to employ nothing but 
sulphuric acid in the bath is misleading. Starting with a 
containing sulphuric acid only, the copper obtained by 
the author still remained spongy in texture, even after the 
electrolysis had been allowed to proceed for 20 hours. It 
has also been stated that during the refining of the above 
alloys the bath ultimately becomes entirely free from copper. 
This is not borne out by actual experiment, and the author 
considers it cheaper to remove the remainder of the dissolved 
copper by means of sulphuretted hydrogen than by the intro- 
duction of insoluble anodes, or anodes composed of the more 
positive metals. Since an Austrian firm has succeeded in 
electrolytically refining crude copper containing 20 per cent. 
of impurities, the author considers that Canadian nickel ore 
will probably, in the near future, become of greater import- 
ance, if it can be treated in a similar manner. The above 
Is an abstract of a paper in the Zeitschrift für Elektrochemie, 
IV., 916—822 and 888—838, by B. Neumann. 


American Amalgamation.—The rumour circulated 
some weeks ago of the amalgamation of the Westinghouse 
Electrical Company, of Pittsburg, and the Walker Electrical 

pany, of Chicago, seems to be quite correct. The American 
electrical papers give details of, and make comments upon, 
the amalgamation. It is stated that the combination will 

Prevent further patent litigation between the two parties, 

tnd as the Westinghouse Company and the General Electric 

have an agreement, there may be peace and low legal 
expenses for the three concerns. The lawyer has made many 
nds of dollars out of some of these companies in the 
bat in the future he will be comparatively briefless, 

Bo far as they are concerned, and perhaps the poor share- 

ade vill, in a small measure, be gainers. 


Beetrie Launches in Ceylon.—Three electric launches 
b mpersede'the present steamboats plying on the lake 


the Pettah and Slave Island. 


Appointments.—Mr. W. Beckit Burnie has been appointed 
to the vacant Senior Demonstratorship in Electrical Engi- 
neering at the South Western Polytechnic, Chelsea. Mr. 
Burnie has studied at the Nottingham University College, 
under Prof. Ayrton at the Central Technical College, 
under Prof. Weber, of Zurich, and has been employed by 
Messrs. Laurence Scott & Co., and by Messrs. Siemens Bros. 
and Co. 

The directors of the Glasgow and South-Western 
Railway have appointed Mr. George Russell (who has acted 
as interim telegraph superintendent for the last 12 months) 
to be telegraph superintendent of the company. 


The Civil Engineers’ Examination.— There has been 
arranged at the Battersea Polytechnic a special course of 
evening classes in preparation for the examination of the 
associate membership of the Institution of Civil Engineers. 
Instruction is being given in theoretical and elementary 
applied mechanics, the theory of structures and the 
strength and elasticity of materials. The classes, which 
commenced on September 26th, are being conducted by the 
Principal, Mr. S. H. Wells, and others. | | 


The Proposed New Physical Laboratories for the 
Owens College.—On Tuesday, the 4th inst., the founda- 
tion stone of the new physical laboratories for the Owens 
College, Mancheeter, was laid by Mr. Henry Simon. The 
new laboratories will, when completely, be the finest of their. 
kind in the country, the estimated oost for building and 
equipment being £30,000, and the ground area being ex- 
ceeded only by the physical laboratories of the John oo 
University of Baltimore, and the Darmstadt Polytechnic. 
The Owens College is indebted to the erosity of two 
anonymous donors, who have given respectively £10,000 and 
£5,000, to Dr. Ludwig Mond and Mr. Henry Simon, whe 
have each contributed the sum of £1,000 towards providing 
these magnificent laboratories. In Prof. Schuster, Owens 
College is fortunate in possessing one who does his utmost to 
encourage individuality of character and originality of thought 
in the students committed to his care. He realises that the 
value of education cannot be estimated by university 
degrees, but by its effect in producing men capable of bene- 
fiting their fellow creatures. In these new laboratories, 
which will be under the direction of Prof. Schuster, the com- 
mercial applications of electricity will occupy a prominent 
place, and a special feature will be the provision for large 
currents for electrical furnace work. Electrical engineeri 
merits a department of its own in an important centre like 
Manchester, and it is to be hoped that before long Owens 
College may be enabled to farther the progress of electricity 
in its applications to commerce to a still greater extent by the 
establishment of such a department and by encouraging a 
fall undergraduate course in the subject. | 


The Aron Electricity Meter.—The company which 
is being brought out to further exploit this meter has, 
we think, a good thing in hand. The meter as 
now made is self-winding, reads direct in B. T. 
units, and having been in use for several years, 
defects which were found to exist in the original apparatus 
have been weeded out, so that the instrument may 
now be considered as quite reliable; in principle it 
is thoroughly sound. The capital, £250,000, may be 
considered high, but it includes the business throughout the 
world. It is interesting to note how the reviewer of style 
rather than of matter in the Society paper of the profession, 
has completely climbed down from the lofty position to which 
he soared last week with regard to this venture. Then he 
could not by any means recommend it; now he cannot find 
words enough with which to sing its praises, What has 
happened in the interim ? | 


Since When ?—“ W. M. M." wishes to know “since 
when has ‘ dissipate’ been an intransitive verb?” We would 
also like to ask since when has “the more part of it might 
have been written any time in the last 15 years” been con- 
sidered a good example of English as she is written ? 
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NEW COMPANIES REGISTERED. 


Marquand Accumulator Company, Limited (58,923). 
—This company was registered on September 26th, with a capital of 
£90,000 in £10 shares, to enter into an agreement with A. J. Mar- 
quand and the Electric Insulation Syndicate, Limited, and to carry 
on the business of electricians, electrical engineers, suppliers of eleo- 
tricity, and electrical ap tus manufacturers. The subscribers 
(with one share each) are :— J. Guthrie, Kynin Terrace, Penarth, a 
owner; L. B. Atkinson, Western Mail Buildings, Cardiff, civil engi- 
neer; M. Gunn, Mount Stuart Square, Cardiff, shipowner; T. MoM. 
Hey wood, Thornlibank, Cardiff, ship broker; F. Marson, Tillington 
Hcuse, Cardiff, gentleman; P. A. V. Robinson, Cardiff, merchant; 
A. J. Marquand, 2, Dock Chambers, Cardiff, engineer. The number 
of directors is not to be less than three nor more than eight; the 
first are Lord W. Beresford, M. Gunn, H. B. Marquand, F. Marson, 
T. McM. Heywood, J. W. Palmer, L. B. Atkinson, and A. J. Marquand ; 
remuneration, £300 per annum, divirible. Registered office, 2, Deck 
Chambers, Cardiff. 


Medical Battery Company, Limited (58,940).— This 
company was registered on September 27th, with a capital of £5,000 
in £1 shares, to acquire the rights, copyrighta, patents, and businesses 
formerly owned and carried on by Cornelius B. Harness, and to carry 
on the business cf electrical appliance manufacturers, and proprietors 
of electrical and mecbanico-theraspeutical institutions, The sub- 
scribers (with one share each) are :—O. B. Harness, 21, Baker Street, 
W., gentleman; L. F. Aspinall, 8, Pa'k Lane, Leeds, electrician ; 
H. C. Simmonds, 4, Newman Street, W, gentleman; G W. Hare, 9, 
Park Terrace, W., clerk; J. Alexander, 44, Summerley Street, Earls- 
field, 8.W., engineer; W. Shields, 1, Dryden Mansions, West Ken- 
sington, accountant; H. Russell,7, Goldemith Road, Acton, secretary. 
The number of directors is not to be less than two nor more tban 
five. The first are C. B. Harness, and ancther to be afterwards ap- 
pointed. Remuneration, 5 per cent. of the net profits divisible. 


Electric Lamp Supply Company, Limited (58,944).— 
This company was registered on September 27th, with a capital of 
£10,000 in £1 shares, to acquire the business carried on at 60, Queen 
Victoria Street, E. C., as The Electric Lamp Supply Company,” to 
eater into anagreement with A. M. Day, and to carry on the business 
of manufacturers of, agents for, and dealers in electric lamps, plant, 
apparatus, &c. The subscribers (with one sbare each) are:- A. W. 
Maxwell, 148, Burnt Ash Hill, Lee, secretary; H. Mexwell, Holm- 
bury Cottage, Hook End, Burbiton, publisher; A. V. Smitb, 19, 
Liverpool Road, Thornton Heath, tea broker; A. M. Day, 60, Queen 
Victoria Street, E C., electrical engineer; R J. Dale, 55, North End 
Road, West Kensington, egent; G Pistell, 7, South Norwood Hill, 
electrician ; E. W. C. Patten, 72, Salmon Lane, Limehouse, E., clerk. 
The number of directors is not to be less than two nor more than 
five; the firet are A. W. Maxwell, H. Maxwell, and A. M. Day; quali- 
fication, £100. Registered office, 60, Queen Victoria Street, E.C. 


Universal Electrical Advertising Syndicate, Limited 
(58,960).—This company was registered on September 28th, with a 
capital of £20,000 in £1 shares, to enter into an agreement with R. 
Halford, G. Wigley, A. J. Chamberlain and A. E. Blake, and to carry 
on the business of advertisers by means of electricity or otherwise, 
advertisement contractors, mecbapical and electrical engineers, and 
electrical apparatus makers. The subscribers (with one share each) 
are:—A. J. Chamberlain, St. Peter's Church Walk, Nottingham, 
chartered accountant; A. E. Biske, Prudential Buildings, Notting- 
ham, stockbroker; R Halford, St. Peter's Church Walk, Nottingham, 
estate agent; G. Wigley, Warrer Gate, Nottingham, silk merchant; 
F. Marchant, St. Peter's Church Walk, Nottingham, chartered 
accountant; W. M. Hicking, Queen’s Road, Nottingham, lace dresser; 
A. O. Hines, Egypt Road, New Basford, clerk. The number of 
directors is not to be less than two nor more than six; the subscribers 
are to appoint the first; qualification, £250; remuneration as the 
company may decide. 


Drake & Gorham Electric Power and Traction 
Company, Limited (58,963)—This company was registered on 
September 28th, with a capital of £250,000 in £1 shares. to enter 
into an agreement with the Drake & Gorham Electric Power ard 
Traction (Pioneer) Syndicate, Limited, and to carry on the business 
of electricians, electrical and mechanical engineers, suppliers of elec- 
tricity, and electrical apparatus manufacturers. The subscribers 
(with one sbsre each) are :—R Dand. 52, Durbam Road, Manor Park, 
-E , secretary; C. S. Oxenburgh, 81, Ramsden Road, Balbam, S. W., 
gentleman; F. K. King, 19, Edna Street. Battersea, S W., clerk; 
J. S. Hyslop, 37, Herrick R ad, Highbury, N., clerk; W. R Long. 67, 
Mildmay Grove, N., clerk ; J. Crowther, Albert Square, Altrincham, 
secretary; A. M. Taylor, 62, Heatbwood Gardens, Charlton, engineer. 
The number of directors is not to be less than thrce nor more tban 
nine; the subscribers are to appoint the first; qualification of first 
directors, £160, of others, £500; remuneration, £100 each for the 
first year, and £1,5C0 per annum divisible afterwards. 


Crowdus Accumulator Syndicate, Limited (58,966). 
—This company was registered on September 29th, with & capital of 
£50,000 in 35,000 £1 shares, and 30,000 108. shares, to enter into an 
agreement with Max Friend, and to carry on the business of elec- 
tricians, suppliers of electricity, and manufacturers of, and dealers in, 


merchant; W. A. Crowdus, electrician, aad E. F. Sheridan, 

at-law, all of 15, Copthall Avenue, E. C.; Max Friend, 32, Billiter 
Buildings, E.C, merchant; O. R. Slacke, Kt., C.B., 111, Piccadilly, 
HORE B. Marin, id 9 us 3 landowner; D. H. 4 
Alldridge, 28, Victo treet, S W., gentleman, Registered without 
articles of association, ~ 


electrical batteries, dynamos, engines, motors, cycles, 
&. The gerere (with one share each) are:—J. T Bowie 


Imperial Tramways Compauy, Limited (58,981).— 
This com was re on September 29th, with a capital ot 
£300,0C0 in £10 shares (10,000 £6 per cent. cumulative preference) 
to enter into an agreement with a company of the same name and its 
liquidator, to acquire, equip, work, and maintain any railways 
(including 1577 railways) tramways and omnibus undertakings, and 
to carry on the business of an electric lighting company: The smb- 
scribers (with one share each) are: — Geo. White and Samuel White, 
Clare St. House, Bristol, stockbrokers; J. C. Robinson, 88, High 
Road, Chiswick, W., civil engineer; H. C. Godfray, 60, Finebury 
Pavement, EC. solicitor; E. Everard, Broad Street, Bristol, 
rinter ; C. Challenger, Tramways Centre, Bristol, manager; B. Hare, 
ryleport Street, Bristol, chartered accountant. The number of 
directors is not to be less than two nor more than four. The sub- 
scribers are to appoint the first; qualification, £500; remuneration 
as the company may determine. 


Anglo-Cuban Syndicate, Limited (58,999).—This 
company was registered on September 30th, with a capital of £50,000 
in £1 sbares (5,000 founders’), to construct, execute, build, carry out, 
equip, and maintain telegraph cable or telephone services, railways, 
stations, warehouses, tramways, docks, harbours, piers, water works, 
markets, bridges, &c., in Cuba or elsewhere. The subscribers (with 
one share each) are:—A. J. Secretan, 54, Old Broad Street, . C., 
accountant; C. H. Yarmouth, 3, Sandwell Mansions, West Ham 
stead, merchant; W. A. Leigh, 1, Beechfield Road, Catford, 8. 
clerk; J. H. Brodie, 57, Holly Park Road, New Southgate, N., 
gentleman; F. W. White, 8, High Street, Highgate, N., secretary; 
H. S. Fleming, Park House, Iograve, Brentwood, major; T. d. 
Heneler, 2, Gisburn Road, Hornsey, N., gentleman. The number of 
directors is not to be less than three nor more than seven; the 
subscribers are to appoint the first; qualification, £10; remuneration, 
£100 each per annum. 


Eastern Telegraph Company.—The board announce the 
payment on 14th prox. of a dividend at the rate of 91 per cent. per 
annum, less income-tax, on the preference stock for the quarter 
ending September 30th, and the usual interim dividend of 2s. 6d. per 
share on the ordinary shares, free of income-tax, in respect of profits 
for the quarter ended June 30th last. 


British Columbia Electric Railway Company, 
Limited.—The half-yearly interest on the 44 cent. debentures, 
due 15th inst., will be paid on and after that at the offices of 


Messrs, Sperling & Oo., 8, Austinfriars, E. O. 


Stock Exchange Notice.— Application has been made 
to the Stcck Exchange Committee to appoint a special settling day | 
in and to grant a quotation to Metropolitan Electric Supply 
Company, Limited—Further issue of 22,500 ordinary shares of £10 
each. 


TRAFFIO RECEIPTS. 


The Bristol Tramways and Carriage Company, Limited.—The receipts for tbs 
week ending September 98th, 1808, were £2,958 7s. 3d.; corresponding 
period, 1897, £2,712 13s. 10d.; increase, £945 13s. 5d. 


The City and South London Railway Company.—The receipts for the week end- 
ing October 2nd, 1898, were £955; week October 8rd, 159, 
£996; increase, £29 ; total receipts for half-year, 1898, 418,269 ; corresponding 
period, 1897, £12,621; increase, 2648. l . 

The Dover Corporation Electric Tramways.—The recel for the weet 
ending October 1st, 1808, were £209 53. 92. ; week Tinig October 3nd, 
1897, £146 5s. lld.; increase, £62 19s. 9d.; total receipts to October 1s, 
1898, £6,416 15s. 4d. 


The Dublin United Tramways Company.— The receipts for the week ending 
September 30th, 1898, were as follows:—D. U. 1. Co., horse cars, 2 
168. 5d.; ditto, electric cars, £421 16s. 10d.; D. 8. D. Co., electric cars, avi 
28. 9d.; total, £3,682 16s. ; corresponding week last year D. U. T. (0. 
horse cars, £2919 8s. 8d.; D. 8. D. Co., electric cars, £585 28. 2d.; tota, 
£3,504 10s. 5d.; increase, £178 5s. 7d. ; aggregate to date, £57,400 Ms. IId. 
aggregate to date last year, £53,108 8s. 7d.; increase to date, £4,487 Ls. 4d. 
Worked :—The mileage open is 18 miles electrically, Bl miles by horses. 8s 
against 8 miles electrically. and 84 miles by horses, for the corresponding 
period last year. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
October 2nd, 1898, amounted to £1,597; corresponding week lan yesh 
£1,350; increase, £247. 


The Western and Brazilian Telegraph Company, Limited.—The receipts 10? 
the week ending September 80th, 1898, 3 per oer of tbe 
gross receipts payable to the London Platino- alegraph Com 
paoy, Limited, were £8,880, 
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! 


* Subject to Founder's Shares, 
otherwise stated all shares are fully 


t Unless 
§ are for ea a 


| di Closing — done 
Present or Dividends for —— g 
pem | NAME. Share.| the last three years. dope eh. Jer öh. Fe 
Highest. Lowest 
137, African Direct Telegraph, 4 95 Debs. 100 —104 100 —104 Sue a 
25,000 Amazon Telegraph, shares m 6— 7 6 — 7 

125,000 Do. do. 5 95 Debs. Red. ... 92 — 95 92 — 95 — 

923,900“ Anglo-American Telegraph  ... ei 63 — 66 63 — 66 634 | ... 
8,088, Do. do. 6 95 Pref. . Stock 44 185 25 65 6 1154—1164 (1154—1164 | 116} | 116 
3,038, 0201 Do. do. Deferred... Stock .. 153— 1 15$— 16} T — 

130,000 | Brazilian Submarine Telegraph 10 7 7 * 7 % 151— 164 151— 164 163 15i 

75,0001 Do. do. 5 % Debs. And es, 1 1906 100 5 zm .. 111 —115 111 —115 TT 

44,000 | Chili Telephone, Nos. 1 to 44,000  ... 5 4 34 4 22— 38} 

10,000, Commercial Cable T . [$100 7 8 8 180 —190 180 —190 
918297] Do. do. Sterling 500 year 4 % Deb. Stock Red. |Stock| ... | +» | ... 105 —107 |104 —106 xd 1053 105 
224,850 | Consolidated Telephone Construction and e eee 10/- | 13 2 2 TM 1 — — 
Cuba Telegraph ids 0 ja 108 % 8 7 85 — 81— 
Do. 10% Prein. Si 10 10 % 10 95 10 is 18. :| 35 — 26 
Direct E panel ela ivi š 5 4 4 4 4 — 5 4 — 5 xd 
= 10 "nt. Cum. Pref. ose 5 10 10 10 10 — 11 10 — 11 xd 
Do. Debs., Nos. 1 to 6,000 ... | 50 | 44% | 44% | 44% 103 —106% |103 —106% |... $ 
Direct United ei Cable! i6 io - so AE 24 „ 111 12 114— 12 11760 113 
Direct West India Cable, 44 95 Reg. Deb. 200 | sue = .. | 100—108 101 —104 id T 
Eastern Telegraph, Nos. 1 to 400,000 P 10 | 64% | 6326 | 7 95 | 173— 18} e 18] | 184) 17% 
Do. 34% Pref. Stock ‘aa 108 | iss M .. 105 —108 05 —108 106} | 105} 
Do. 2 Certs., 50 95 paid T rT T. eee .. | 62 — 55 p — 55 sae 
Do. T. Debs., repayable August, 1899... | 100 | 5 5 5 100 —108 100 —103 ues 
Do. Mort. Deb. Stock Red. Stock 4 4 4 126 —130 |126 —130 1273 " 
000 | non EC rat Australi, and China Telegraph 10|7 7 7 174— 18 174— 18 174 | 178 
0 us 
{ donar ^ XEM ee RO aed UE LS [MOSS OUR eU cde | 
do. Bearer, 1,050—3,975, 4,327—9, 100 | 5 5 $ 5 100 —103 101 —104 T 
^ Do. 443 Deb. re TT "1 Stock 4 4 t 125 —129 125 —129 1274 saa 
astern and South African Telegraph, 5 % Mort. Deb., T = = 
1900 red. ann. drgs., Reg. Nos. ph uel | 100/52, |5 . |99 —108 |100 —104 | e | 
Do. I do. to bearer, 2,844 to 5,500 | 100 | 5 5 *. 100 —103 101 —104 — ove 
Do. 4 9*5 Mort. Debs., Nos. 1 to 3, 000, red. 1909 100 | 4 4 . . |102 —105 102 —105 TP $e 
Do. 4% Reg. Mt. Debs. nen Sub. * 1—8,000 | 25 4 4 .. 104 —107 104 —107% | ... en 
Globe Telegraph and Trust . 10 A% | 44% | 44% | 12 — 124 12 — 1286 1 Bi 
6 96 N 10 6 6 6 163— 17 163— 174 171 | 163 
Gress] Notion Telegraph, of TN 10 10 10 10 284— — 294 283 | ... 
Do. do. do. b Debs. ae | 300 | 9 5 5 101 —104 101 —104 ibe 
Halifax & Bermuda Cable, 44 4% Ist. Mt. Dbs., wn. 1-1, 200, rd. 100 | ... ion .. 100 —104 tol —104 ie ^ 
Indo-European Telegraph ... oon ..| 26 110 10 10 51 — 54 51 —54 - 
London Platino-Brazilian Telegraph, 6 p^ Debs. ..  ..|100|6 6 6 109 —112  |109 —112 TP 
Montevideo one, 6 % Pref., Nos. 1 to 28,000 TM 5 4 4 4 24 21— 2i ee 
National Telephone, 1 to 484,597 ii i 5 | 54 53 6 58— 58 59— 58 54 
Do. 6 Cum. Ist Pref. vps ove él. AI 6 6 18 — 15 12 — 14 es 
Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 6 18 — 15 12 — 14 13} 
Do. 5 % Non-cum. 3rd Pref., 1 to 250, 000 5 5 5 5 5à— 58 58 5g 
Do. 34 95 Deb. Stock Red. is Stock 34 84 34 100—105 100 —105 T 
Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1|65 5 5 &— — - 
Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 4 4 105 —108 105 —108 vås 
Reuter's ... + sáo 8 5 5 5 8 — 9 8-— 9 ien 
Submarine Cables Trust ssi - TEMO LE T .. |186 —141  /|136 —141 sii 
United River Plate Telephone is * 5 4 5 6 95 47 e 
Do. do. 5% Debs. ... - * Stock 5 7 .. 103 —106 103 —106 s 
West African Telegraph, 7,501 to 23,109  ... 155 10 nil | nil 34— i 
Do. do. 5 v, Debs. . 100 | 5 5 5 Y 99 —102 99 —102 100 
West Coast of America, Nos. 130,000 and 58,001.58, 008 BR] ie ies i— i— iv 
Do. do. 4% Debs., 1—1 ,500 gua. by Braz. Sub. Tel. | 100 | d . .. |104 —107 104 —107 88 M 
Western and Brazilian Telegraph b. 15 3 2 84% 12 — 12h 121— 127 128 12% 
Do. do. do. 5 % Pref. Ord. ... eee 74 5 5 5 8 — 8 8 — P Bi 
Do. do. do. Def. Ord. 71 1 ni - 4 — 44 4 — jai 
Do. do. do. 4 % Deb. Stock Red. ... Stock s .. |107 —110 107 —110 1074 
West India and Panama Telegraph ... TEE UIN, 1 1 l— 14 1— 14 Psi 
Do. do. do. 6 Cum. lst Pref. 10 | 6 6 6 93— 9j 94— 9 94 
Do. do. E 6 % Cum. 2nd Pref. . 10 | 6 6 6 7— 9 7 — TA 
Do. do. — Dent. Nos. 1 to 1,800 100 | 5 5 5 105 —108 106 —109 
1.168, 0008 Western Union of U.8. Telogr h, 7 ce ‘Ist Mort. Bonds 81000 7 7 T 105 —110 105 —110 
160,1001; Do. do. Ster. Bonds .. 100 6 | 6 6 98 —103 98 —103 
ELECTRICITY SUPPLY COMPANIES. 
30,000. Charing Cross and Strand Electricity Suppl (di 5 5 6 7 „ | 12 — 18 12 — 13 

20,000 Do. do. do. do. "m. Cum.Pref.| 5| .. ivi . | 6— 6h 6 — 64 

26,000 *Chelsea Electricity Supply, Ord., Nos. 1 to 10,277... ve 5 5 5 6 9 — 10 9 — 10 

60,000 Do. do. do. 44 % Deb. Stock Red.. Stock 4h 44 44% 113 —115 113 —115 

50,000 City of London Electric Lighting, Ord. 40,001—90,000 ...| 10 5 7 10 244— 254 254 

10,000 Do. Ord. Nos. 90,001 to 100,000 ... „ es | o 24 — 25 24 — 25 

40,000 Do. : Cum. Pref., 1 to 40,000 ... 10 | 6 & 6 7 6 & 164— 174 | 164— 174 
400,000 Do. Deb. Stock, "Scrip. (iss. at £115) all pad 5 5 5 125 — 130 125 —130 
30,000 | County of AN & Brush Prov. Elec. Ltg., Ord. 1—30,000 | 10 | «i | nil nil 13 — 14 13 — 14 
Pies Do. do. do. Nos. 30,001 to 40,000 £8 paid. | 10 ... Ws i 104— 114 
20,000 Do. do. do. 6 rA Pret., 40,001—60, 000; 10 6 6 6 14 — 15 144— 154 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 .. * ge e. [5 51— 5} 51— 57 
10,000 House. to-House Electric Light Supply, Ord., 101 to 10,100 | 5 `. can | 9 — 10 9 — 10 
10,000 Do. do. 7 95 Cum. Pref.. 5 7 7 & 7 94— 104 1 
82,400 *Metropolitan Electric Supply, 101 to 62,500 10 | 4 5 6 17 — 18 17 — 18 
Do. 44 95 First Mortgage Debenture Stock 4h 44, 44% 116 —120 116 —120 
8.62 Notting Hill Bectriet Lighting i. 10 2 4 6 154— 1 154— 1 
31,980 St. James's and Pall Mall Electric Laght, Cru. 5 | 72% 103 143 17 — 18 17 — 18 
20,000 Do. do. 7 95 Pref. 20,081 to 40,080 5 7 2517 7 9 — 10 9 — 10 
50,000 do. 4% Deb. Stock Bed... [Stock] ... 4% |105 .—108 |105 —108 
es South a TA Electricity Supply, Ord., £2 paid ... 5 24— 27— 33 
0 Westminster Electric Supply, Ord., 101 to $5,000 8 7 [4 9 [4 12 [4 16 — 17 16 — 17 


Quotations on Liverpool Stock Exchange. 


in deferred 


i A Diziden pud in acd a die Oro pert ul the next, 


being used as capital, 


1 Google 


^ 
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SHARE LIST OF ELECTRICAL COMPANIES-OContinued, 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Stock | Closing | Business done 


Present or Dividends for Closing 
Issue. "n „„ . ON 
1 iiie | Oct. 5th, 1898, 
| 1895. 1896. | 1897. 
60,000 | Aluminium ‘‘ A" shares, Nos. 1—60,000  ... 8 € ED ue | d. T 23— 33 3 — 3} Pe i 
90,000 Do. 4j % 1st Mort. Deb. Stock Read. . Stock |. | .. 96 —102 194 —100 100. # 
30,000 | British Electric Traction. ee 4, ., 10 | us oe fae) OR H4 | $1 | 
10.000 Do. do. 6 95 Cum. Pref. 30,001—40,000 10 w | i 
, re Y at £2 10s. prem. all pd.) | * * pis | io | 1 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 3| 24 nil | nil a 2 lj— 2 ib]. E 
90,000 Do. do. Non-cum. 6 % Pref., 1 to 90, 0 | 2 | 3% nil | 4% „ 
125, 000“ Do. do. 44 Y Perp. Deb. Stock S Stock - 107 —111 xd 107 —111 "EUMD 
50,000 Do. do. 44 95 2nd Deb. Stock Red. Stock |102 —105 102 —105 102. ¢ 
20,000 Callender's Cable Construction shares, Nos. 1—20,000 ... 5 |o 802 wes 10 — 11 10 — ll | EX . 
90,000 Do. do 44 % Ist Mort. Deb. Stock Red. Stock .. | .. | .. 10 —113 | 110—113 mc l-xe cH 
19,894 | Central London . Od Shares T ibe "sio Oe de wk .. | 10 — 103 | 10 — 104 l0) | là „ 
129,179 Do. do. £6 paid rh EET on - v 6 — 64 6 — 64 63, 6, * 
59,254 A = Pref. half-shares £1 paid — -— is T cs 11— 14 1j— 14 t A 
67,680 | do. Def. do. £5 paid ro) eRe T. ass A ia 44— 5 5 4| 4 1 
630,0001 City add South London Railway ... . Stock 14596! IN V 13 70 — 72 70 — 72 711 | W os 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £3 DEL A us ie iss 21— 3} 21— 3} | w g 
32,098 a & Co., 8 1 to 32,098 8| .. ; 11— 2} li— 2 & 5 
o. 5% 1st Mort. Reg. Debs., 1 to 743 of ` | "E E 
See 2100, and 901 to 1,070 of £50 Red. f| 77. 380 — 9 | 90 — 95 0 
99,261 dison & Swan Utd. El. Lgt., "ET shares, £3 pd. I to 99,261 5 5 54 6 2]— 2i 21— 2% 28 | . 
17,139 Do. do. do. „A“ Shares, 01—017, 139 5 5 te 6 7 4 — 5 4 — 5 
194,023 Do. do. do. 4 95 Deb. Stock Red. | 100 T "FE . |101 —108 101 —103 101} 2 
110,000 | Electric Construction, 1 to 110,000 ... is 2| 5 6 6 21— 2g 21— 238 24 
16,343 Do. do. iv Cum. Pref., 1 to 16,343... 217 7 $ 7 $ 34 24— 3 1 
111,100 Do. do. Perp. Ist Mort. Deb. Stock  ... Stock e = .. |105 —107 105 —107 | 
91,196 | Elmore's Patent es Depositing, 1 to 70,000 ... a 1.5 ses —- à— $ f— 8 Y^ a 5 
67,275 | Elmore's Wire Manufacturing, 1 to 69,385, issued at 1 pm. ANTT " bó t+ i + 1i "^u uer 
- 9,6001| Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ..| 10 | 108%| 7 7 Y 10 — 12 |10—12 „ 
12,500 Henley's (W. T. „ Works, Ord. .. uc xxp31 4*3: 31 214 | 204— 21 203; a " 
3,000 Do. do. 7% Pref. .. 10| 7 7 yg — 16 118-10 ini. = 
50,000 Po. do. do. 43 Mort. Deb. Stock... Stock 43% 43% 4495110 —115 [110 —115 has en 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works oc | 190. ] 10 10 10 221— 234 | 224— 231 29i |, 22] 
300,000 Do. do. do. 4 % 1st Mort. Debs. | 100 e| ase 101 —105 xd/101 —105 . 
37, 500 [Liverpool Overhead Railway, Ord. ... es ws] A0 | BE 23 3451053 — 1045 1 1049, | | 
10, 000 Do. do. Pref., £10 paid T ur T 2 @ 5 5 1 16 1 16 | 
37,850; 3 Construction and Maintenance ... 12 | 15 15 15 39 — 43 39 — 43 402 | 39} \ 
150,000 Do. do. do. 5 95 Bonds, red. 1899 | 100 | 5 5 5 95100 —103 100 —108 | 
15640,0001 | Waterloo and City Railway, Ord. Stock... 100 | .. 125 —180 117 —122 | 


t Quotations on Sib Le Stock Exchange. | 1 Unless otherwise stated all shares are fully paid. 
Dividends marked § are fora year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


*Bi ham Electric Supply, Ordinary £5 (fully pr) toi, London Electric Supply Corporation, £5 Ordinary, 37—4, 
British Aluminium, Ordinary, 103—113 ; 7 95 Pref., 1 3. National Electric Free Wiring, 10s. paid, à8—1. 
House-to-House, 4495 Debentures of £100, 106—109. *T. Parker, £10 ( PU paia) 13—134. 
Kensington and Knightsbridge Electric Lighting, Ordinary Shares Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
£5 (fully paid) 14—15; lst Preference Cumulative 6%, £5 paid, 72—8]. Dividend for 1896—6%. 
(fully P mad mb Debentures, 107—100. Dividend, 1897 , 
on Ordinary Shares 10%. 
* * From n Birmingham Share List. Bank rate of discount 3 3 per cent. (September 2 22nd, 1898). 
MARKET QUOTATION S, Wednesday, October 5th. 
CHEMICALS, &o. This week. | Last week, Tporease or METALS, &o. 
— ß— - . —— 
a Acid, Hydrochloric .. .. per cwt. Me 5/- 60 b Aluminium Wire, in ton lots. per ton 
a „ Nitric 40 s .. per owt. | . 22/- T Sheet, in ton lots.. per ton 
& „ Ozxalic.. Y .. per owt. 2 82/- T e Bras” rolled metal 2" tol 12") basis per Ib. 
a „ Sulphuric .. .. per cwt. a 5/6 E ube (brazed) .. per Ib. 
a Ammoniac, Sal .. per ton /- 870 $a ire, basis ia .. per lb. 
^ Ammonia, Muriate E .. per ton £19 £1 f Ebonite Rod és 85 .. per lb. 
hite) .. per ton £926 £26 so 8 Sheet is .. per lb. 
SB powder as per ton £6 15 £6 15 es p Copper pore .. per ton 
. Bisulphide of Carbon .. .. per ton £15 £ ù g bius (basis price) .. per lb. 
ot Ka .. perton | £14 10s £14 10s g » Shee +» per ton 
2 sei 6 4% e» n per g . per ton 
a „ (50/90 ?/) per gal. b 475 Va n German Bilver Wire per Ib 
a Co Sulphate .. per ton £17 £17 h Gutta-percha, fine per Ib 
a Nitrate T .. perton | £28 10s. £23 10s, ne h India-rubber, Para * per lb. 
" " 3 ee .. per ton £30 10s. £30 10s. =e i Iron, Charcoal Sheets . per 
Peroxide .. perton | £27 10s. £27 10s. EM t , Pig (Cleveland ga warrants) per ton 
8 Methylated Spirit .. per gal. 2/9 2/9 - i , Forgings, 5 per ton 
a Naphtha, Solvent (00 d at 6 $4 1 heavy per ton 
MP O0O)..| . 2 5/6 5/6 vi i s galvanised No. 8: 8. . per ton 
a Potash, Bichromate, in per Ib. 8 am g Lead, ‘Enel per ton | 
q „ Caustic 080% .. per ton 24 £ UM DL hes x Sheet "^ . per ton a 
Bisulphate per ton £35 £35 | I Mica .. per Ib. 13: 5/6 77T " 
a Sh hellac $5 + .. per owt. 64/ 64/- | | idi Wire No. 28.. .. per Ib. H 8/- r 
a Sulphate of Magnesia’ .. per ton £4 10 £4)10 g Mercury .. per bottle £7 4 ». 
a Sulphur, Sublimed Flowers .. per ton £6 10 l | és o Platinum per oz £216 
e $e [gn ered. .. per ton £5 10 £5 10 - i Steel, Magnet, according to LP . 
„ Lum .. per ton £5 £5 " description à per ton | From £15 : 
ha Soda, 8 Kite 70 o) .. per ton £8 15 £8 15 i Steel, 7e - in bars .. 85 £58 
a „ Orystals .. per ton £8 £8 . 9 Tin, block a» > sb .. per ton £78 1 
6. % Bichromate, casks... per lb. 8d. g foil 22 .. per lb. 8. H 
j Yarns, Cotton Single 10lb. bundles pr Ib. ' MP i 
4 y Tie, r or 8 lea... per Ib. ) 
i „ Hemp, 8 ply 10 ws. per Ib. a f 
j ” „ Russian, 10 Ibs. per lb. 3 
j Jute, 180 lbs. rove .. per ton £1110 t 
j Manila, 24 thread per ton £81 X 
k Zino, T (Vielle Montague l i 
brand) per ton £28 i c 
a Quotations supplied by Messrs. G. Boor & Co. i Quotations supplied by Messrs. EN & Lowe. 
b T 2 "d The British Aluminium Co., Ltd. j " d nd ” Henry C. Yeo & Co, 
c » 9 „ Messrs. Thos. Bolton & Sons. * n 1 "i „ Morris Ashby, Limited, 3 
d " n " ' "n " " ” Sanders, W Le & Co. 
€ n "n n m n n W. T. Glover & Co., Ltd. 
7 „ " „ The India-Rubber, G.-P., and Teleg. Works Co, Ltd n P. Ormiston & Sons. 
4 ” ” » Messrs. James & Shakspeare, Johnson Matthey & Co, 
* = "n n Jackson & Till, z 
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1% in 1908. So far from that being th 
LONDON UNITED TRAMWAYS TRAMWAY . to facilitate an osa gl "oM „ 


SCHEMES. over to the Council, free of charge, the whole property to the feeder 

cables, or mains laid down in the streets, together with the standards 

and overhead wires there, thus leaving the question of the purcbase 

Wru reference to the London United Tramways Company's crusade of the permanent n" Ko., under the purchase clauses of the Tram- 
u 


in favour of electric traction for London systems, the following is a ways Act, 1870, absolutely unprejudiced. 

copy of a communication addressed by Mr. J. Clifton Robinson, " The directora would further be willing to enter into an agreement 
director and engineer to the company, to the Clerk of the to remove the standards and other electric apparatus, at any time during 

London County Council:— the currency of the present term, on receiving a year's notice from the 


“The di of the London United Tramways are now d aig ag to do. vee ring, ac ver also undertake to adopt, sub- 
in earrying out the conversion and extension of the system authorised je hi hr s e t = ? gm any other E Py of trac- 
usder their Act of the past session and the introduction thereon of 5 3 pee Se e nem 
overhead electric traction. It will be within the recollection of the the overhead trolley system, or, further, should the London Coun 

uncil that the three short portions of the com- xd er : ty 
London County Co : * P : Council at any time extend tramways to be hereafter acquired or 
pany's system lying within its jurisdiction were omitted from the constructed by the Council so as to connect up with any of these 
company’s Bill as regards the compulsory introduction of the over- rti f the London United Tram ai P thi 
Md eller system of electric traction, while this method of trac- + "peers nu 3 pues eigo. aah ae a ung z 
* 2 3 L] , 
tion was sanctioned, vag doe Dow Bei Deo te on the remainder of Trade, adopt on these lines such method of mechanical haulage as 
the cep eren fana Na 3 pm authorised (including the Marr rra may sere adopted on the tramway lines with which such 
the light railway to Uxbridge which the Light Railway Commis. The whole of the -— TE d 
sioners have passed) extend to about 20 route miles, the whole of e whole of the company's existing framways having recently 
ich it i wil bacsmuldol aad the olackiia powdr theese been reconstructed on the most improved and modern lines (having 
. ri pen jede wisi ectric po in view the eventual adoption of electric traction), no alteration or 
5 ue : " m tramway belonging to the `- enversion of the permanent way would be necessary, and the work 
which lie nic dus tng 9 Pon es Aictrict of erecting the etandards, laying the feeder cables, and placing in 
company y , operation the overhead trolley wires would be a simple matter, 


namely :— "Bn involving not more than a month's work. 
u ; EG i “ The directors approach the London County Council in tkis matter 
, a beeen ae a gie: ? —— ay. fortified by the approval of the Vestry of Hammersmith, as the local 
“2, From Uxbridge Road Station by Gold- authority more immediately concerned, and they respectfully urge 
hawk Road to Young's Corner 4 8 ee „ to the proposal now put forward for the 
* c e * - N v 1 3 7 “1. Parliamentary sanction to the introduction of electric traction 


on the company's lines was accompanied by a very strong expression 
a total of about four miles in all, or one-sixth of the whole route of opinion in favour of this system on the part of an admittedly 
covered by the company's new and existing lines. strong Committee of the House of Commons. 
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— by Light Reiley Commiamemart Art. te be oparothi | MDC a * 
the trolley . of Electric tracii. * — 1> 
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— prepeord © he quere ed. om the tolley system.. 2.0.0... ( i 
Ne ronte Irraah 25 Mes, H. A JO hs \\ HAM \ 
“A route plan is sent herewith (reproduced above) showing the extent “2. Serious inconvenience will accrue to the tra public if at 


of tramway on which electric traction has been authorised, and indica- the three termini of a large system of tramways a break in the 
‘the three terminal fragments lying between the system and London, method of haulage is encountered, cutting off direct communication 

for the ‘electric equipment of which the Council’s assent is now sought. with the points on which the company’s traffic naturally converges. 

" In view of the extreme disadvantage to the public of having these “3. While overhead electric traction is acknow at present as 


three dead ends’ to an otherwise through and complete system the most efficient, safe, and convenient method of ha in existence, 
Sorted by horse ulage, in place of er e one unbroken mode of the directors offer such conditions as would compel them to adopt on 
fraction from end to end of the lines, the directors have instructed me these lines, on the County Council requiring them, any newer inven- 
Mte more to approach the Council asking its further and best con- tion proving more efficient, economical, or acceptable. 
"Idention of this important public matter. They are the more "4, The terms on which the directors offer, and are prepared to 
Teadily induced to ask for this reconsideration in view of the tram- accept for the assent of the County Council are such as to preserve 
Way obligations now being undertaken by the Council. They feel in every way the statutory right of purchase held by the Council, and 
ut the system now belonging to the company if completed as to leave the control of the streets unaffected in the Council's hands. 
Gesired, would be in many ways of value to the Council, as the "5. As the work with the ining 20 miles of the company's 


directors confidently point to their operations elsewhere as demon- lines will, it is expected, be completed in June next, an early deter- 
Strating the superiority of the overhead trolley system over every mination of the matter now in hand would be distinctly for the 
mode of mechanical traction now known. public advantage. 

It may be pointed out that the introduction of this method of “T shall be glad to have the pleasure of appearing before the 
Working on these three short terminal parts of the company’s com- Council, or any committee of the Gouneil Ne tor the Len, qs 
ted system would not involve any question as to the right of the when I shall be ready to submit such information and ex- 
Council to purchase the lines at the expiration of the period of 21 planation of our proposals as may be deemed necessary.” 
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ELECTRICAL ENGINEERS ' SPECIFICATIONS.” 


By J. ALEXANDER McLAREN. 


Tris subject is one which covers a great deal of ground, and with the 
limited time at our disposal, we cannot pretend to go thoroughly into 
the matter, or even mention all the items contained in the specifica- 
tion of an electrical engineer, but will just touch here and there on 
some of the most interesting features. Electricians are a long, long 
CI from the time that they often look forward to, and sometim 

about, when they will be able to dispense with the services of 
the mechanical engineer, and if you open one of their specifications, 
you will at once notice that by far the largest part is devoted to the 
mechanical side of the subject, and only a comparatively small space 
is taken up by the purely electrical section. Properly speaking, the 
correct title for this paper should have been the Mechanical Section 
of Borough Electrical Engineers’ Specifications.” I have inserted 
the word borough advisedly, as it is the borough electrician who pro- 
duces the thickest specifications. There isa considerable difference in 
the position of a borough electrical engineer and the man who looks 
after the interests of acompany. The former individual is one who 
is hopelessly bound round with red tape; he is answerab! o for all his 
doings to a committee, which, at the beat, is only possessed of that 
dangerous thing a little knowledge,” whose members very often 
adorn such professions as publicans and butchers, and occasionally 
none a£ all. 

A committee such as this, which does not know the difference 
between a cable and its insulation, but thinks it does, is necessarily 
an awkward one to deal with, and the omission on the part of the 
engineer of steam traps or oil filters is as great a sin in its eyes as 
though he had forgotten to stipulate that the engines should govern 
well. On the other hand, the engineer to a private company is & 
man possessed of power, his word is law as long as he produces a 
good dividend along with the electricity, and if he likes he can 
practically dispense with such unprofitable things as specifications. 

When a corporation decides to go in for electricity, the first thing 
to be done is to call in the services of an electrician. They have two 
ways of doing this. First, by inviting the services of one of our 
well-known consulting engineers, who will take charge of the whole 
affair, and afterwards recommend a man to run the station when it 
is completed. Second, by advertising for a borough electrical 
engineer who shall conceive the system, lay out the Station, and 
afterwards remain as engineer. When the man isa capable one, the 
second method is best, as he knows all the ins and outs of the under- 
takiog, is on the spot to see that everything is right to begin with, 
and does his very best to keep a constant light at an even voltage, 
and to make the concern pay. His reputation is at stake, his work 
is watched by all his contemporaries, and if his labour is rewarded 
by success he will quickly have earned for himself a reputation in 
the electrical world that will stand him in good stead when he wants 
to get a little nearer the top of the tree, where, it is said, there is so 
much more room. 

Whereas in the first case when the borough engineer has been 
placed by the consulting engineer after all the work has been done, 
he takes office with no shed ferent as tothe suitability of the 
system or the quality of the work, and, whenever anything goes 
wrong, he appears before his committee with & light heart and an 
infallable excuse that this mishap would never have happened if the 
concern had only been properly designed. 

When the applicant, having satisfied the Council with his creden- 
tials, and brought all the influence he could command to his aid, 
receives the post, the first thing to be done is to decide which is the 
best system of lighting for the particular town, then to get at the 
amount of money necessary, which is easily enough got, for all he haa 
to do is to write to a few engineers, boiler makers and electricians for 
quotations for certain sizes of machinery and quantities of material, 
which he will get by return of post, and also unsolicited visits from 
members of the firms in the course of the next few days. Then, 
having recommended to his committee that a certain sum is necessary, 
he gete instructions to get out specifications and ask for tenders, and 
now is the time to make himself famous. 

His one object is to make his specification as voluminous as pos- 
sible, so as to aa ihm. his wondering committee; he invariably succeeds 


in this, map uces a book of about 80 pages, foolscap size, well 


bound, the of which varies from one to three guineas, which, 
however, is returned on receipt of a bond jide tender. In filling this 
book, he is ably assisted by the town clerk, who, between them, draw 
out a number of wordy clauses, numbering, sometimes, as many as 
44, setting forth the conditions under which the contractors must 
work. I cannot pretend to go through these clauses tc-night, or there 
would be no time left for anytbing else. But I will say that these 
clauses which are so manifestly one-sided, so carefully worded, which 
go to protect the corporation against every conceivable contingency, 
that the wonder is that any firm agrees to be bound by them. When 
a contractor signs his name to be bound by these conditions, he 
practically gives up all liberty, and leaves himself entirely at the 
mercy of the borough engineer, as the following clause will show :— 
The works generally, and every part thereof, shall be executed 
and completed, and the provisions of the specification complied with 
to the satisfaction of the engineer, and in all cases of difference of 
opinion, as to the manner in which the works are executed, 
or as to the quality of the materials, or as to the true intent 
and meaning of this specification or the said drawings, or as to any 
matter of charge or account or otherwise, as between the corporation 
and the contractor, either during the progress or after the completion 
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© Read before the Yorkshire College Engincering Society. 


of the work, the decision of the engineer shall be final and binding 
on both parties.” 

On looking through t c famous clauses, one would think that it 
would be by the purest ..cident that the contractors got paid at all, 
and it would only be by good luck that they escaped paying the cor. 
poration some indemnity. As a matter of fact, iliarity in 
this case brings its usual result, and these formidable clauses are 
generally just taken as read, and are referred to as " clauses of the 
usual significance.” The only ones a tenderer spends any time over 
are those relating to “time of delivery,” “penalties,” and more 
especially to terms of payment. 

Penalties.—There is usually a penalty put against bad delivery, but 
as a rule, it is not abnormal. A curious fact in connection with 
penalties is, according to law, the payment of a penalty cannot be 
enforced, unless it is claimed as ascertained liquidated damages; in 
the later specifications it is put in that form. It very often is stipe 
lated that if the plant used any more steam than a certain amount 
per kilowatt or per I.H.P., that a penalty of so much per pound will 
be enforced. A a set-off against this, the purchasers appear to be 
very generous, by offering the contractor a bonus for every pound of 
steam under that figure, but take care to make it so low, that there is 
no chance of any bonus changing hands. For instance, the Yorkshire 
House to-House Company offered a bonus of “£200 pounds per 
pound, or pro rata for every complete tenth part of a pound for every 
pound or part of a pound under 144 ‘lbs. per I. H.P.“ That was for 
a compound engine, running at 100 revolutions, 125 Ibs. pressure, and 
the water was measured into the boiler. In short, they put the 
amount of steam at such a low figure, that the contractor will be 
lucky if he reaches it, and stick on a penalty for anything above it, 
and a bonus for anything below it, so that here again the manu- 
facturer has everything to lose and nothing to gain. 

Terms of Payment.—This is a clause that is always examined, and 
it often requires to be done carefully. It does not do to be in a bury 
when you want to know how you are going to be paid—for example, 
Derby Corporation tells you in this manner—Clause 37: “That, 
subject to the conditions herein contained, the contractor shall be 
entitled to payment for his work in manner following, tbat is to say, 
to a monthly instalment equal to 80 per cent. of the primá fac: 
value (as far as the same may then be ascertained) of the amount dl 
work executed in the then preceding month, to a further i 
of 10 per cent. of the primá facie value (as far as the same may then 
be ascertained) of the amount executed when such works have been 
completed, and delivered to and accepted by the corporation, in 
manner aforesaid, and to the balance, whatever the same may be 
found to amount to, so soon as the responsibility of the contractor 
shall have ceased and been determined. Provided that no sum or 
sums of money shall be considered to be due or owing; nor shall the 
contractor make or enforce any demand upon or against the oorpors- 
tion for or on account of any work executed by him, unless the coa- 
tractor shall have delivered from time to time,and at all times, 
within one week from the expiration of the month in which the 
amount of work then claimed for has been performed, a true and 
proper claim, or true and proper claims. Nor unless the engineer 
shall have certified or recommended the amount to be paid as such 
instalment or balance to the contractor, and that the contractor is 
reasonably entitled to such instalment or balance respectively, nor 
unless such certificate shall have been presented to the town 
clerk, nor shall any such sum or sums of money be con- 
sidered payable to the contractor until the expiration of 
14 days after such certificate shall have been so presented; 
nor shall any omission to pay the amount of such certificate 
at the time the same be payable be held or deemed to vitiate or 
avoid, or in any way affect the contract, but in such case the con- 
tractor shall be entitled, by way of compensation, to interest thereon 
at and after the rate of £5 per centum per annum for such 
time as such omissions shall continue. Provided always that with 
respect to all admitted and adjusted claims made in pursuance of the 
fifth section of the specification, the contractor shall be entitled to be 
paid in full; and with respect to any disputed or unadjasted claims 
made, or alleged to be made, in pursuance of such section or otherwise, 
the contractor shall not be entitled, before the final settlement of the 
contract, to.any payment on account or otherwise, unless and until 
the engineer shall certify the correct amount of such claim or claims, 
nor unless and until the contractor shall give a receipt in full for and 
in respect of any moneys paid to him in discharge thereof. And pro- 
vided also, but subject as lastly mentioned, that for the greater 
convenience of the parties, it shall be competent to the engineer to 
give to the contractor recommendations for payment on general 
account, in anticipation of any primd facie or final certificate or of 
any award, As the case may be, and to the corporation and their duly 
authorised agent to make to the contractor any payments on genen 
account, either in pursuance or in anticipation of such 
tions or otherwise, aud to set off the same. And provided, further, 
that no certificate or recommendation, nor any payment on; 
account, shall be taken to be an admission of the due performance of the 
contract, or of any part thereof, or of the accuracy of any claim or 
demand made by the contractor; nor shall any such certificate, recom- 
mendation or payment conclude or prejudice the powers of the 
engineer, or the settlement of the contract, and the determination o 
the sum or sums or balance of money to be paid to, or received ftom, 
the contractor, nor in any other way vary or affect the contract 
entered into by the contractor." 

Contrast that with the manner in which the engineer for a com- 
pany puts it, viz.— 80 per cent. when the whole of the stuff i$ 
delivered on ground, we to keep 20 per cent. in hand until the end 
cf three months after the engine has been tested to our satisfaction. 
Comment is superfluous. : 

Costs of Tendering and Manufacture.—The cost of tendering for 
electrical work is considerable, and sometimes quite out of pr. purtioa 
to its value. One of our largest electrical firms spent £20 in ten- 
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dering for the work in connection with a new station, and they did 
not get the work. Another well-known firm of engine ers ten- 
dered 215 times with an electrical establishment without obtaining 
sn order. I hope they will get one before the 300 is up. One engi- 
nter, in beginning a station, asked for no fewer than 37 drawings of 

of the installation. Seeing that for every tender advertised 
there will be at least six firms competing, there is a great deal of 
wasted work when they all have to produce so many drawings. 
Another source of expense is that the wings must be drawn to 
catain specified scales, which is quite unnecessary. In one case I 
remember the arrangement plan had to be drawn to a scale of f; - inch 
toa foot, the other ones to -inch or 14-inch to a foot. The borough 
engineer, when asked if it was absolutely necessary to draw them out 
to there acales, said: Oh. not at all, they were that way in the 
original specification, and I just copied it out again.” He did not 
realise the time and expense in changing complicated drawings from 
one scale to another. Then it is quite customary to ask for a com- 

set of prints of every detail in the contract, occasionally in 
hunde, and must be signed by the engineer before work is pro- 
ceeded with ; but although he signs them, he carefully states that 
by oo doing he takes no responsibility for the correctness 
d the work. These men abhor responsibility. It does not 
wem to be the right thing, from the manufacturer's point of 
view, that he should scatter all over the country detail work. 
irg drawings of his machinery that has been designed at great cost, 
and is the outcome of much experience; but it is done every day. 
Another request which is not liked in the drawing office is the demand 
for foundation arrangements a few days after the order is given out; 
the consequence is, that in the case of new designs, which occur very 
often, you have to plant the foundation bolts and trenches, and after- 
wirds make the engines to suit. I don’t see the absolute necessity 
fe foundation arrangements before the engine house is built. In 
onder to show the difference between electricians and ordinary beings 

[gre this case. In one of the towns on the North-East Coast a firm 
d shipbuilders turn ont annually about 10 large steamers, which cost 
proximately £29,500 each, when the engines are included. That 
firm I know, for a fact, does not spend £5 per annum in the drawing 
office for tenders. Well, in the same town a few months ago, the 
corporation advertised in all the leading engineering papers that 
“they were p d to receive tenders for one ‘steam fred pump.“ 
Specification and forms cf tender could be obtained from the borough 
electrical engineer by paying a deposit of one guinea. Tenders must 
be in not later than 12 o'clock noon on a certain date. 

Cot of manufacture of the engines is also higher for electrical 
oo will be explained when we come to that part of the 
sebject, 

Ancther item which runs the price up is the testing that they have 
to go through. The boilers have to pass an evaporative test. The 
engines and dynamos have to be tested all round, the feed pumps, con- 
dming apparatus likewise are subject to a similar examination. 
gan following clause relating to tests is taken from a specifica- 


"Fach engine, alternator, and exciter to be erected and coupled 
together, and run continuously for 12 hours, viz , 4 hours at full load, 
4 hours a£ three-quarter load, and 4 hours at half load, at the 
maker's works, in the presence and to the satisfaction of tho 


“The steam consumption will be taken at each of the above loads, 
tad the disi consumption of water per kilowatt-hour, measured 
it the terminals of the alternator, not to exceed 32 lbs. for double 
compound, and 28 lbs. for triple compound plants. 

"The testa specified herein for temperature, conductivity, &o, will 
alo be made, 

“Independently of the above tests each engine will be exhaustively 
tested on the brake at full load for 12 hours. 

“These tests will be repeated after erection st the central 
tation, together with any other the engineer may deem necessary." 

Now it is all very well to test an engine, but it can be overdone, 
tad in such instances as this the cost of testing comes to a consider- 
able percentage of the total value of the engine, especially when it is 
amall one. This point is often entirely ignored by the electrician, 
who will coolly turn round and tell you that he could buy a marine 
cogine of equal power at a much lower figure. When an engine 
hu to be tested on the brake for efficiency, it is no use taking the 
fist day's figures, or even the first week’s, that is if an efficiency of 

cent. is guaranteed; it is usually found that it takes an 

engine about three weeks, running night and day, before it gets up to 
the mark. Now there is no fault to be found in demanding a brake 
test, Every engine ought to be similarly tested. Weak spots are 
found ont and put right, and the engine leaves the shop in a position 
take up its full load at once without any trouble. But it has got 
to be paid for—that wants to be realised more by the purchasers. A 
plant that has to pass stringent teste must be an economical plant; 
m economical plant must do its work very easily, so must be a large 
plat; and as a large plant costs more money than a small plant, 
an economical plant costs more than an uneconomical. It 

u mie to say that the price of a first-class plant is 50 per cent. 
more than one which could be bought to do the same work when 
«amy and efficiency are not considered of much importance, 

"pecially in small-sizsd units. | 
(To be continued.) 


ELECTRIC HAULAGE IN MINES. - 


ÀT a recent meeting of the South African Society of Electrical Engi- 
ep Mr Kirkland read a paper on Mine Haulage by Electricity,” 
he stated that the Toad factor or ratio of the average to the 


D 


maximum ordinate of a 24 hours’ curve varies from 15 to 40 
cent., according to the conditions. The principal field for electric 
haulage on the Rand is in transporting ore from the shafte to the 
mill. Underground haulage is rarely necessary, for loads are small, 
and the main hoist can be made to do most of the horizontal trans- 
portation by judicious arrangement of the slopes. | 

The gauge, as a rule, is 18 inches, but at the Simmer and Jack mine 
it is wider, and as mills increase the tendency will be towards & wider 
gauge. With two motors to & locomotive; about 500 lbs. draw-bar 
pull may be relied upon with a starting pull of 1,000 or 1,200 lbs., 
and at Lalf speed, on inclines, about 800 lbs. The locomotive should 
be of a weight of 5,000 Ibs. Ordinary mine trucks, at 6 miles an 
hour, have a resistance of 25 to 30 lbs. per ton. On clean rails at 
Kimberley only 16 lbs. per ton was noted on well laid rails, the 
tangent of the slope of no acceleration being 0078, but 25 lbs. must 
be assumed in general practice, so that the above locomotive could 
haul 20 tons in all, or 174 tons behind itself. But with grades of 25 
feet per 1,000 the resistance will be 75 lbs. per ton, and the train load 
will be only 6 tons. A 500-Ib. pull will require 10 kw. at 6 miles 

hour. | 

Assuming 200 tons of ore to be hauled in 10 hours a distance of, 
say, 2,000 feet, one locomotive could do the work on a limiting 
gradient of 24 per cent. The trip load would be 6 tons, and the 
number of tnps per day 33. We do not quite follow the figures, as 
there appears no allowance for the weight of the cars themselves. 
In a day actually abcut 38 trips could be got into the 10 hours. The 
speed being an average of six miles per hcur for the return trip down 
grade can be done at eight miles’ speed, and so allow time for switch- 
ing and coupling. Mill engines using coal at 4 lbs. per I. H.P.-hour 
and a loss allowance of 35 per cent., shows 300 lbs. coal per day for 
60 H.P.-hours. The system could be all set to work for £1,400; and 
should include— PEE : 

One 10-kw. dynamo, with spare armature; one switchboard; two 
lccomotives (one spare); 2,000 feet of trolley wire and 20 poles; traek 
bonds and small wiring supplies. The annual cost of operation will 
be £671. This is made up as follows :—Ninety tons of ooal at 
163. = £72; interest and depreciation at 12 per cent., £168; driver, 
£365; boy, £36; oil, &c., £30; and the total is 2 2d. per ton hauled. 

Steam to do the same work would cost, says the author, £1,360 
annually, including the repairs, which would be greater than with 
electrical plant. E 

The generator, while capable of continuously giving the average 
kw. required, and for short periods of working at 25 per cent. overload, 
should be sparkless up to 333 overload with one and the same brush 
setting. It should be compound wound, and adjasted to over com- 
pound for the line loss calculated. This implies a carbon brush 
machine of 250 or 500 volts, as desired. If direct driven the engine 
should deal with a load of from 0 to 125 per cent. on a fluctuation of 
not over 2 or 3 per cent. Such an engine must be heavy. The loco- 
motive should have two motors, each suspended from an axle with 
cut-steel gears, single reduction, running in oil. They should be of 
steel frame, entirely enclosed type, with carbon brushes. They 
should be arranged for multiple operation, only controlled by rheostat, 
these being preferably separate from the controlling switch and of 
non-arcing type, with magnetic blow-out ligh arresters: an 
inductance or spark coil should be fitted, and the only wooden parte 
should be the platform and cab. , 

Motor efficiency is of little importance. High efficiency demands 
the sacrifice of light weight and sparkless commutation. The fields 
must be saturated at even normal loads, so as to run at all loads free 
of sparking. 

A well-designed motor, to run at 10 H.P. intermittently, will burn 
out at even 5 H.P. continuous load. Avoid, therefore, the term H.P. 
and rate by torque and speed, or by horse-power minutes per hour. 
To do the same work as an electrical locomotive will require a steam 
locomotive of double the weight, and cause heavy repairs. A cable 
system may be put in to-day, and b; very much in the way a year 
hence. The electrical system is in all ways the best. 


D 


b 


TECHNICAL SCHOOLS OF GERMANY. 


i 


ATTENTION is often now directed by American journals to the tech- 
nical schools of Germany. As with ourselves, America bas failed to 
hit the mark with her own technical education simply because like 
ourselves she has attempted to cover too large an area. Modern 
Machinery states that German employers do not now have to per 
any but skilled workers as the trade schools train up the . 
The Germans also train up the leaders, but they do not attempt to 
make too many leaders. The manner in which Germany is 

by officialism so that no man can call his soul his own, is doubtless to 
be credited with the ability to train up each man to a definite stan- 
dard and stop him short at his intellectual limit while pasting on 
the superior man to better things. This is so far an advantage to 
Germany, which neither free America nor our own still more free 
country can expect to have. We cannot a Farr drill sergeant with 
a whole nation, so that it behoves us to the best we can with 
other methods, and we would again call attention to the lack of 
knowledge at the head of so many large establishments. 

In one way or another the textile schools at Orefeld employ one 
teacher for each five students. This implies thoroughness and indi- 
vidual attention. At Berlin there is even a higher weaving schoo 
for the special training of managers, to which the sons of manufac- 
turers are sent. Unfortunately too many of our own man à 
sons graduate on the turf, and never put in any really serious work, 
even in the scholastic period of life, and finally, at best, go inte 
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their father's business with no knowledge, and with extravagant habits, 
their one idea being to cut down all below them to the lowest figure 
at which existence is ble. Then comes flotation, next re-con- 
struction, and finally voluntary liquidation of an old-established 
business. There is really no reason why an old-established business 
need die out. With fresh men given an interest in the concern, and 
a man at the head with brains enough to pull down and rebuild 
every fow years, why need a concern get old. It is the old buildings 
and the fearful complication of machinery, especially in r trans- 
arran 
buildings Ie the accumulated dirt and rubbish 


machine can carry its 
e need of heavy walls 
and pillars for mere haft carrying. cal transmission should 
cheapen building, and reduce the fear of reconstruction. In America, 
says Modern Machinery, nothing kills a man so quickly as having 
CCC This is t in 
Germany. A man with theories is all right there, and usually he 
finds men of means capable cf grasping his theory and helping to put 
it into commercial shape. There are millions sterling stan idle in 
England because its possessors have nct the ability to see if a theory 
be sound or not. Never will the present writer forget how a steam 
user argued against the covering of his engine steam pipes, on the 
ponni that they passed through the stove, and the stove had to be 

eated somehow, why not with this large and convenient pipe? He 
simply declined to accept any argument about the waste faul 
action of wot steam, and he must have been burning 7 lbs. of coal 
per H.P.-hour. These men are as common as cabbage butterflies, 
and their ideas are about as valuable. 

What astonishes us is the enormous margins for economy which 
exist all about us, and the impossibility of getting men to see them. 
Germany would not be in it with England if we would only pick up 
the loose threads, 


ACCUMULATOR TRACTION. 


ATA ew An the Société des Ingeniéurs Civils de France, held on 
, M. F. Drouin read bis paper on The Electric Traction 


of ways by Rapid Oharge „ M. F. Drouin 
described the system of traction by accumulators employed on the 
three línes of the Madeleine. 


mode of traction co 
Madeleine, as the trolley bad not been sanctioned there. Moreover 
the ordinary men worked by removable batteries could not be 
e stations or sub-stations would have been required 


during the few minutes that they stop at the terminus. The trying 
conditions to which the accumulator is subjected during this rapid 
charge necessitates oertain arrangements which, in the Tudor 
accumulator, are as follows:— 

1. The use of electrodes with a very large surface. 

2. Charging at a constant voltage and the utilisation of part only 
of the maximum capacity of the . 

The cars used weigh, when cbarged, 14 French tons, 3,600 kilogrammes 
of which are aceum The consists of 200 elements 


underground feeders. „ tension 
tion is situated on the Quai National, at Puteaux, and comprises 
three distributing groupe of 120 kilowatts. After sé By own 
various views of cars and of the station, M. Drouin concluded with 
a résumé of eee to determining the 
resistance of the cars to the traction. | 

By theseit is shown that on level ground and along a straight line this 
resistance, including that of the motor turning without load, may be 
represented between 5 and 25 kg. by the formula, 


R = 3 + 16 v, 


n being expressed in kg. per ton, and v in kilometres per hour. 

The resistance R of the car alone is: 

| R = '04 BR. l 

Some experiments were made on curves. The results vary 
considerably, according to the state of the rails, &c.; at 10 kilo- 
metres per hour and on a curve 40 to 45 metres, the resistance 
amounts to about 25 kg. per ton. | 

Tbe president thanked M. Drouin for his very interesting and 
complete paper.—L’ Electricien., 


— — 


* We briefly referred to this subject in our issue of September 23rd, 
in a leading article dealing with the experiments of Messrs. Oshen 
and Donaldson in charging secondary batteries.—Eps, Erxo. Rev. 
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EXPERIMENTS WITH BLAST FURNACE GAS, 
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of gas, oil, water for the jackets, and 

ditions. The Cockerill Company 

were pens d Awari of what had been done in England by Mr 

they placed these experimental 

wn expert, M. Aimé Wits, who has submitted his 
Bteel Insti 


E 
B. 
F 
E 
& 


-Debouttville et 
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. 
that ench effective or horse-power about 
124 cubic feet of gas (34 m?) were consumed per cr z 
may be com 5 r 
w by Mr. W. ooth, who found a gas consumption >: 
of about 194 cubic feet, when corrected for tem perature, for each © 
electrical horse-power. M. Wits also finds a consumption of 100 = 
litres of water horse-power hour in the jackets, and lee than = 
18 grammes of oil and grease, and he finds none of that trouble from = 
e gaa in angioca, although be ald POO, bed, eo baies In 
gas e p we ben 45 
inte eed Ghat no (rouble adiret i wane aceite ot amet z 
an 


at Wishaw. \ 

The trials of M. Wits took place in July, 1898, 
results were 10520 revolutions per minute, 1 
load, 18116 average effective horse-power, 47 admissions of as pet 
minute, or 89:9 per cent. of maximum possible; efficiency 85 per 
dent.; temperature of atmosphere 17:55, of - 21°, of exhaust 480° 
5 water at entry 227^, at discharge 83-7" vs 

mm. 

The anal of the gas is not given, but it is remarkable ma 
possible indication of the comparative uniformity of blast fures  .. 
gases that the consumption per horse-power-hourshould be so similar  . 
for this large engine and the smaller engine mt Wishaw. Practically. 
the smaller engine was the more economical apparently, but the fire 
above given was a minimum observation, a maximum 189 cubo 
feet, or a mean of probably 132 feet per electrical horse-power output, 
as t 194 feet for the Tapa engines’ brake output. Obviously  . 
the brake output is always higher than the electrical output of abel 
driven dynamo, so that the coincidence is remar ing that ab 


There can be no possible doubt eras Pl to the value of blast 
furnace gas for motive power purposes. e wonder is that iron 
ates com 
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HYDROMETERS OF TOTAL IMMERSION. M 
By A. W. WaBBINGTON, M. So. 
Abstract of Paper read before Section A. 


Tux writer has made a series of experiments with the object of show: 
ing that the hydrometer becomes an instrument of scientific 
is modified, so that when used it is totally in the 


uid. / 
By slipping small ring-shaped platinum weights over the stem, the 
md gravity of the hydrometer can be made to appmximste to 

at of the liquid under examination. If the hydromegr be now 
placed in the liquid and the temperature of the latter be illowed to 
change very slowly, and means are adopted to prevent nvectio 
currents, & point ia reached at which no difference oan by detected 
between the specific gravity of the liquid and of the bydnmeter, ot 
two pointe, differing only by a few thousandths of a i erg 
determined, at one of which the hydrometer is lighter aid at the 
other heavier than the liquid. 

By allowing the final slight adjustment of tem n to take 
lace with extreme slowness and by frequent and effectua: stirring, 
t was believed that the prejudicial influence of convectioncurrents 

would be reduced to & negligible minimum. Perhaps the bet 77 
sible proof of the absence of convection currents was fu by 
the hydrometer itself, which often for minutes remained poiseda the 
middle of the liquid. i 

The determination of the exact tem at which tbe spei , 

gravities of the hydrometer and of the liquid are the me is nta 
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tedious a process as one might at first imagine. The 
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tions in which 


intents and purposes a huge specific 
of which can be altered at will and the 
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The advantages claimed for this method are :— 

L Tha i$ is exceedingly sensitive. The probable error of an 
eburvation made on the same day with the hydrometer loaded with 
the same weight was equivalent to a change of density in water of 
4 10,000,000. 

1 The weig are made under the most favourable conditions. 
Indeed, it is to so accurately determine the relative values 
of the platinum ring-weights as practically to eliminate this source 


of eror. 
$, Thomethod is a ble within a considerable range of tempera- 
tere without Pu ra in accuracy. The writer's experi- 
not j ° 

4 sources of error present in other methods are eliminated 
vithoet the introduction of new ones. 

ty determine the specific gravity of a solid use is made of a hydro- 
miei form not unlike a N hydrometer which has lost its 


p of mercury, weighed in vacuo, are required to bring 
f hydromoter to the same specific gravity as water at te; and if 
the sam of w grammes of the solid and P, grammes of mercury, both 
weighed in vacuo, are required to bring the hydrometer to the same 
paiño gravity as water at (9. | 


An, W "aT e-r) -= 


In which s = the specific gravity at t of water, 
M = n T] mercury, 
md Q um ; 10 is » the solid. 


In practice, of course, the temperature will never be identical in 
both 5 If, however, they are within a few tenths of a 
dapes the value of P for the required temperature may be calculated. 
Fer the volumes and coefficients of cubical expansion of the hydro- 
neter and of ‘the mercury are known. 

To obtain and maintain the required temperature the experiments 
wers performed in an incubator, the roof of which was perforated 
vith holes to admit of the thermometer, the connecting rods of the 
Kimer end a contrivance to prem the hydrometer while stirring. 

With a bydrometer of about 162 ob.o capacity the probable 
uot of a determination of the specific gravity of a liquid is 1 in 
rimenting with the Nicholson variety on the specific 

of quartz weighing about 32 grammes, the 
probable error of a determination to be 1 in 100,000. 


8 (P — Pi) 
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ELEOTRIO TRACTION BY SURFACE CONTACTS. 
By B. P. THompson and Mires WALKER. 
Read in Section G, September 12th. 


Sxrace contacts are of interest at the present time because local 
tathorities object to trolley wires; tramway companies do not like 


ying a tramoar with electric 
con 


the 
patent specification filed in 1882 he 


In a 


Pra. 1.—Da. Joun Hopximsoms METHOD, 1882. 


Was the first to describe all the essential features of electro- 
Wohanissa for successively ing section of conductor to a 
ply main, The object in view at that time was the prevention of 


and with regard to these 


me cM NE wn WOR oe Hon NE ulated rail 
The device that he proposed is shown in fig. 1. The sisted rail 
is cut up into section 51, 55, b. Each of these can 


& supply cable, c, through the swi 
operded. in the follow 


ing way :—Bupposa a 
rails picking up current from the section 51, and 
the return rail, B m. As soon as one of the colle 
in contact with the section b,, current passes. round 
8 8, of the electro-magnet, and to the return rail, m» B. 
the armature, E, and completes the circuis from the cable, o, through 


section b At the same time the shunt circuit is broken, the electro- 
magnet being now excited only by the main current passing through 
G G. Thus the car can pass over section b, and as soon as it leaves 
it the current no longer flows through d a, so that thearmature drops, 
and the section, 5s, is cut out. It will be noted that the primary 
object of the invention was to enable a to be cut up into sections, so 
as to diminish the which would occur on a 


Fia. 2.—Onn or Argron AND Perry's Mernone, 1883. 


complete and lucid account of various of connecting up electro- 
magnetic switches and various forms for the 


same. It would take too long to gi 


In fig. 2 the sections of the rail are a B, J.and o D, z F is the return 
rail, e E is the supply cable. The switch le when not operated 
upon by the electro-magnet, rests in the position shown. The loco- 
motive is intended to ran in the direction indicated in the arrow. 
5 that the 3 B Ay ^ allve" when the locomotive reaches 
J, the main current passes by the contact point, t, through the elaptro- 
magnet by p and g, and tbe lever is rocked over making contact 
between w and v,and thus connecting c D te the main. It will be 
noticed that this method differs from Hopkinson's in so far that it ie 
the main current on its way to the car locomotive that first 
the switch. There are really two functions to be performed 
coils of the electro-magnet: (1) the.switch must be in the 
clcsed, and then (2) kept closed while the car is running over 
section. In Hopkinson's switch the two functions are carried out 
a shunt coil and a series 
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Bo far, the main object in view had been the 
from a long line, or the automatic blocking 
the supply of electricity from any second train that 
an oceu ng psig 55 
up ourren out employing a trolley wire or open slot in 
led inventors to try this method of surface contacts for 
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Fie 3.—Porxak anD Brsswamcmn, 1886. 
devised a system in which the contacts were 
pieces laid in the road, and connected successively to the main 


the roadway. Then Pollak and wanger, devel a suggestion 
3 out by Ayrton and Perry, 


magnete, x x, with poles riveted into a long strip of 
steel, P, thus making up a long polar face, which is suspended from 
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the car arid extends along its length. This pole comes in contact with 
an iron peg, F, fixed in each road contact, and magnetises it, so that 
it attracts a movable iron peg, G, floating in mercury, H, and con- 
nected. to the main, c. Thus connection is made between road con- 
tact and the main. Diatto has worked out successfully all the practical 
details of his system on a line in Italy. 

There is no doubt that systems based upon this principle have 
one great advantage over many other systems. The force tending 


P 


mm | 


Fra. 4.—Dratto, 1894. 


to keep the switch closed can only operate when the caris over the 
switch. If the contact points of the switch can be made so that 
they will never stick together, then so far as the safety of the public 
is concerned, there is no better system than this direct magnetic- 
pick system. It is, however, to be doubted whether in the small 
space available under an ordinary electric car there is sufficient 
room to place a long electro-magnet which will operate really reliable 
switches. The difficulty is increased when going at full speed or 
round s curves. Some methods which are allied to the above 
are those described in the specifications of Lineff. Fig. 5 illus- 


Fia. 5.—LiNErFr, 1888. 


trates an early type. An iron or steel strip lies in contact with the 
insulated main conductor; immediately over it are the surface 
studs, A magnet on the car attracts the strip upwards so that it 
comes in contact with the surface studs, thus connecting them with 
the main. As the car moves forward the wave in the etrip moves 
forward like the sinus in the back of the mythical serpent. The 


method is as in s as it is simple, but there must always be a 
difficulty in in this fashion a reliable contact with the gurface 
studs 


The feebleness of the effect under the roadway of a magnet carried 
on the car has led many inventors to er an electric method of 
communicating with the switch, after the manner of Hopkinson and 
Ayrton and Pe Very a OMNE methods of operas the 
switches electrically have been devised. They fall into three classes: 
1) Those in which the operating coi! is a shunt to the motor circuit ; 
à those in which it is in series with the motor; and (3) those in 
which it is excited by a battery carried on the car. Each method 
has its advantages and disadvantages. The main objection to a 
shunt coil is its cost. It may further be open to the objection that 
a very small leak in the insulation of the main may be sufficient to 
keep it in operation when it ought notto be. On the other hand, 
it has points of advau over a series coil. As it always exercises 
the same pull it can be designed to a nicety to do the work required 
of it, and, in general, can be put into a very small space; whereas a 
series coil is dependent in its action upon the current taken by the 
car, and while on the one hand its must be able to carry 
100 amperes for a short time, it must have enough turns in it to 
operate the switch when only carrying two or three amperes. This 
necessitates a bulky winding, which increases the size of the switch 
and its box. Besides this, the force operating the switch is apt to 
be too violent with large currents, or too feeble with small 
currents. The great advantage of the series coil has pulo e been 
that by its use the operation of the switch could be m more 
dependent upon the presence of the car. If the car is not over 
the surface contact it cannot draw current from it, and it might 
be: argued that the series coil would then of necessity have no 
eurrent through it. This would afford abundant safety to street 
p if it were not for the fact that some current may be 
eaking from the road contact to mud in street, and this may be 
sufficient to keep the switch closed. To illustrate this, let us take 
a very old css Hi of Frank Wynne’s. The view (fig. 6) is, of 


| y means of skate Ki. 


course, diagrammatic. The car is intended to run in the direction 
indicated by the atrow. When switch No. 2 is closed, current can 
flow from the main cable by means of the armature, a, through the 


Main Cable 
No.3 No.2 No.l 


Fia. 6.— WYNNE, 1887. 


level, L, to the contact, c, from thence it passes round the winding 
of the magnet, w, to a stud, s, laid in the road. In contact with the 
stud, 8, is a long metal skate, K k, carried on the car. The current 
pasees to this, and on through the motor to earth. As soon As K K 
comes in contact with stud No. 3, the current divides part of it, 
going through the winding of switch No. 3 and opera it. Stud 

No. 1 is shown disconnected, the switch having when the 

skate left its stud; but it is easy to see that if current coald leak 
from stud No. 1 to earth there would be some current in the coil 
to keep the switch closed. Many devices have been suggested to 
remedy this defect. Mr. Wynne himself has proposed numerous 
methods. In a recent design carried out in conjunction with Mr. Darid 
Urquhart, the current which operates the switch is an alternating 
current flowing into and out of a condenser. The continuous curret 
which works the car cannot go through the magnet winding, becane 
it cannot get through the condenser. The methods suggested by 
some inventors are exceedingly complex, their diagrams being perfect 
mazas of connections and interconnections ; the number of studs and 
skates being increased to an alarming extent. One of the simplest 
arrangements is that of Johnson and Lundell. They adopted a 
method which was originally suggested in Germany, and consisted in 
operating the switches by the current on its way from the car to earth 
instead of on its way from the main to the car. Fig. 7 shows one of 


Main Cable 


Fia. 7.—JoHNSON-LUNDELL, 1896. 


their ms. It will be seen that the current from the 
main cable through the switch direct to the stud mar. 8, without 
g through any winding, thence v gg: to the motor 

rom the motor, instead of going direct to 

earth, it passes to skate X», thence to Sa and so through the magnet 
windings to earth. Now the stud, 82, is at very nearly the same 


qM as the earth return, sothat the question of leakage from i 


it 
not trouble us. By placing S, outside the rails it can be 
effectually guarded stray currents from 81. One feature in 
this design is the interconnection of the switches whereby & switch 
is operated before it is required to supply current to the car. This 
gives greater time for the switch to close. 


(To be continued.) 


THE ELECTRO-THERMAL PROCESS FOR 
THE MANUFACTURE OF PHOSPHORUS. 


By JOHN B. C. KERSHAW, F.LC. 


| HISTORICAL NOTES. 
PHOSPHORUS was first prepared by Brand, a German 
alchemist, in the year 1674, by heating urine and white 
sand in an earthenware retort. The method of preparation 
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was seoret, but the English chemist, Robert Boyle, 
having of the new element and its source, succeeded 
in preparing it by a similar method in 1680. The element 
was only pre in very emall quantity, and was of very 
high cost until 1771, when Scheele published his method of 
obtaining it from bone ash. Scheele’s method was later 
simplified by Pelletier, and this modified method of mana- 
facture has been used for the production of all the 
orns required in the laboratory or for industrial 
ions from the time of Scheele down to the year 1893. 

The process is purely chemical in character. Bone ash 
œ some other form of phosphates being digested with 
sulphuric acid, and the oleer solution evaporated to a thick 
syrup and then heated with carbon in closed retorts. The 
only improvement upon the original process has been the 
substitution of “ Somberite," a natural phosphate occurring 
in the West Indies, for bone ash. The production of 
phosphorus by this method has, owing to the growth of the 
match-making industry, greatly increased during the latter 
half of the century ; and in the year 1893, when the electro- 
thermal method was first worke apn an industrial scale, it 
was estimated that the total production was about 1,200 
tons per annum. This output was almost entirely the 
result of the operations of two firms, Messrs. Albright and 
Wilson, of Oldbury, and MM. Cognet et Fils, of Lyons. 

The former now use the Electro-thermal process, and since 
theehange in their method of manufacture have been rapidly 
ipreasing their annual output of phosphorus; while MM, 
Cognet et Fils, who still use the older chemical process, have 
fallen to the rear as producers, and have ceased to export 
phosphorus to other countries. 


Tue ELECTRO-THERMAL METHOD OF PHOSPHORUS 
PRODUCTION, 


The Readman-Parker which is in use at the 
Oldbury and Niagara works of Messrs. Albright & Wilson, 
ww patented in this oountry in the year 1888. (Patent 
Nos. 14,962 and 17,719.) The method consists in heating 
natural phosphates, intimately mixed with carbon and 
suitable flaxing materiale, in the electric furnace, by means 
of an electric current passing between carbon poles. The 
heating is due to the resistance of the materials, and not to 
the formation of an electric arc, as in Moissan’s experimental 
work. The furnaces are small, and are ae of yielding 
1} owt. phosphorus per day. Each is provided with a hopper 
for continuous feeding in of the raw materials, with an outlet 
for the slag, which is tapped from time to time, and with a 
gus outlet placed high in the side of the furnace for con- 
ducting the vaporised phosphorus to the condensers. 
Between 80 and 90 per cent. of the phosphorus contained in 
theraw materials is obtained by use of this process. The 
Oldbury works abeorb 700 H.P. in this manufacture, and the 
recently erected works of the same firm at Ni are now 
utilising 300 H. P. derived from the Falls in the production 
of phosphorus, while an increase of the plant at Niagara is 
already contemplated. 

In y, an electro-thermal process for the manufac- 
tare of phosphorus is used by the Greisheim works, near 
Frankfort, but no details are known concerning it, and this 
firm objects to give any information concerning its operations. 

is no doubt, however, that the ss is practically 
the same as that desoribed above, and, owing to the German 
Patent Office having refused a patent to Readman on the 
gound of previous publication of the 58 . of the 
method by Wohler, the electro-thermal method of phosphorus 
uit in Germany is freely open to all who desire to 
i 

It is interesting to note that this manufacture is a new 
one for Germany, and that, until the Greisheim firm took np 
the manufacture, that country was dependent upon England 

France for covering her requirements of phosphorus. 

A factory using an electro-thermal process, has 
also been recently erected at Vernier, near Geneva; and here 
again it is probable that the process is practically the eame 
as that of man & Parker, though no details have yet 
been published concerning it. 

The electro-thermal method of manufacture is thus now 

abünbed in four countries, and there is no doubt in the 
le mind that the process will ultimately extend to the 
Wo countries where the older method is still in use France 


and Russia—end that before the century closes, the method 
introduced by Scheele in the year 1771 will have been sup- 
planted everywhere by the electro-thermal method of 
production. It is possible that improvements may be made 
in ita mode of application—as, for example, in the manner 
suggested by J oudroin in a recent patent covering the simul- 
taneous production of phosphorus and calcium carbide—but 
the principle of the process will undoubtedly remain the same. 
The advantages claimed for the electro-thermal method are 
that no sulphuric acid is required, no expenditure upon fire- 
clay retorts and replacement of broken ones is necessary, less 
handling of the raw material is demanded, and the risk of 
fire is minimised. The economies resulting from all of these 
more than balance the expenditure upon electrical energy. 


THE FUTURE OF THE INDUSTRY. 


As already stated, the greater portion of the phosphorus 
at present produced in Europe and America is used in the 
manufacture. of matches. Attention has recently been 
directed to the evils attendant upon the use of yellow 
phosphorus in this industry, owing to the non-notification 
of several cases of phosphorus poisoning—or “ phossy jaw ”— 
by one of the leading match-making firms of the country. 
This disease occurs only when the yellow or crystalline 
form of phosphorus is used, and cannot occur with that 
known as or amorphous phosphorus. Unfortunately 
this form of phosphorus can alone be used for the production 
of safety matches, t.e., matches striking only on the box, 


and the public demand a match which will strike on any 


roughened surface. This latter can only be manufactured at 
present with the aid of yellow phosphorus, Many attempts 
have been made in the past to find a substitute for yellow 
phosphorus in this manufacture without success; but re- 
newed attention is now being paid to the subject, and the 
Belgian Government has recently offered a very large money 
prize to any inventor or chemist who can produce a match 
striking on any surface at reasonable cost, without the aid of 
the dangerous chemical hitherto used. The writer has also 
recently learnt that such matches are already being produced 
in France in large quantities, though he has not been 
able to obtain any details of the composition used. It is 
thus evident that the phosphorus industry must be at present 
in a very unsettled state. Should a satisfactory and eco- 
nomical substitute for this chemical in the match-making 
industry be discovered, the demand for phosphorus will be 
enormously curtailed, and the production of phosphorus by 
the electro-thermal method will become of secondary import- 
ance when compared with other electro-chemical industries, 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.—1898. 


Compiled expressly for this journal by W. P. TuowPsoN & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W.C., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. . 


19,803. “Improvements in and connected with the manufacture 
of filaments for electric lamps.” J. B. pE ALzouGaRaY. Dated 
Beptember 19th. | ; 

19,824. “Improvements in means or apparatus for facilitating 
calculations relating to secondary electrical batteries." M. B. 
CorrERELL. Dated September 19th. 

19,827. “Improvements in electric arc lamps." 
Dated September 19th. 

19,828. "Improvements in electric arc lamps.” B. H. Pommroy. 
Dated September 19:h. i 

19,829. “Improvements in coin controlled meters.” 
Pomeroy. Dated September 19th. | 
— 19,843. "Improvements in insulating bodies.“ O. NoLTEMEIER. 
Dated September 19th. (Complete.) 

19,855. "Improvements in the manufacture of electrodes for 
electric accumulators.” H. H. Laks. (La Societe Roger & Rathier, 
France.) Dated September 19th. (Compiete.) 

19,856. Return signal device for electric bells and the like.” 
W. P. THompson. (Firm of Ohl Dieterich, Germany.) Dated 
September 19th. 


B. H. POMEROY. 


B. H. 
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19,875. “Improved joint for telegraph and other wires conveying 
electricity.” H. W. Nemp. Dated September 19th. 

19,876. "Improvements in the electrolytic separation of zinc from 
zinc oxide.” O. J. SrgiwHaRT, J. L. F. Voam, and H. E. Fry. 
Dated September 19th. 

19,877. An improved cell for the electrolysis of fused metallic 
chlorides.” O. J. STEINHART, J. L. F. Voorn, and H. E. Fry. Dated 
September 19th. 

19,911. “ Electric door lock for opening doors and gates at a 
distance.” O. MELVILLE. Dated September 20th. . ; 


19,913. “Improvements in arc lamps.“ W. G. Hays. (The 
Manhattan General Construction Company, United States.) Dated 
September 20th. (Complete.) 

19,936. “Improvements in controllers for electric motors.” THE 
BnrriSH THowsoN-HousroN Company, Limiten. (F. E. Case, United 
States.) Dated September 20th. (Complete.) 


19,937. “Improvements in or relating to electric braking 
apparatus adapted specially for use in electric tramways.” THE 
British THomson-Hovuston Company, Liurrep. (J. B. Linn, 
United States.) Dated September 20th. (Complete.) 


19,938. “Improvements in safety devices for dynamo-electric 
machines.” THE British THomson-Hovston Company, LIMITED. 
iy "a Hewlett, United States.) Dated September 20th. (Com- 
plete. 

19,939. “Improvements in electric meters.” Tas BRITISH 
THoMsoN-HousTON Company, LiwrrED. (C. D. Haskins, United 
States.) Dated September 20th. (Complete.) 


19,940. “ Improvements in circuit breakers for three-wire electricity 
distribution systems." Tum Bririse THomson-Houston COMPANY, 


Lrurrep. (E. M. Hewlett, United States.) Dated September 20th. 
(Complete.) 
19,941. " Improvements in electrostatic measuring instrumenta." 


"Tug BaritisH THoMsoN-HousToN Company, LIMITED. 
United States.) Dated September 20th. (Complete.) 
19,942. Electric engines." B. J. B. Mirrs. (M. L. Whitfield 
and C. C. Cowan, United States.) Dated September 20th. (Complete ) 
19,951. " Improvements in electrical gas lighters.” E. SEILER. 
Dated September 20th. ( Complete.) 
19,959. “Improvements in systems of electrical distribution." 
C. F. Scorr. Dated September 20th. | 
19,960. “Improvements in or relating to electric railways.” R- 
BELFIELD. (The Foreign Electric Traction Company, United 
States.) Dated September 20th. | 
19,972. A switch worked by clockwork, or by electricity, or both, 
or by hand independently of either." J. Hoopzz. Dated September 
20th. (Date applied for under Patents, &c., Act, 1883, Sec. 108, 
August 9th, 1898, being date of application in Natal) (Complcte.) 
19,974. “Improved carbon filaments for electric incandescent 
lamps.“ F. Danner. Dated September 20th. (Comylete.) 


19,983. “ Improvements in search light projectors for electric arc 
lamps." T. DuckrrT and J. I. Harn. Dated September 21st. 


19,985. “ An improved incandescent electric light lamp holder.” 
A. HowELL. Dated September 21st. 


20,008. “Improvements in the manufacture of metallic covers for 


(E. Thomson, 


electrical switches, cut-outs, and the like" M. Lawron. Dated 
September 21st. 
20,027. Improvements in electrical apparatus for exhibiting and 


changing advertisements, signs, and the like devices" A. D 
Doveras. Dated September 21st. 

20,029. “Improvements in electric batteries.” 
Dated September 21st. 


, "Improvements in electric safety fuses.” W. L. Wise. 
(The Actien Gesellschaft Electricitaetewerke—worm O. L. Kummer 
and Co.—Germany.) Dated September 21st. (Complete.) 

20,068. “ Improvements in electric arc lamps.“ H. G. Corsworrn, 
Dated September 22nd. 

20,131. “Improvements in automatic switches for railways.” 
J. L. CaLAME and V. Berra. Dated September 231d. 

20,154. “‘An improved form of electrical resistance.” F. H. 
Royom and E. A. OLAREMONT. Dated September 273d. (Complete.) 


20,178. " Improvements in or relating to switches for controlling 
electrical currents." J.BoorH. Dated September 23rd. 

20,193. “Improvements relating to switches for tramways.” V. 
DzwEBRBR. Dated September 23rd. (Complete.) 

20,202. “Improvements in electrical apparatus for operatin 
railway points and signals.” T. Ducousso. Dated Beptember 23rd. 
(Date applied for under Patenta, &c., Act, 1883, Bec. 103, February 
24th, 1898, being date of application in France.) (Complete.) 

20,208. “An electrical alarm to warn two vehicles ap roaching 
each other upon rails.” F. PmoELOw. Dated Septem 23rd. 
(Complete.) 

20,221, “Improvements in the means or method of signalling on 
electric tramways.” J. Kay and A. H. Gissmes. Dated Beptem- 
ber 23rd. 

20,227. “Improvements in electric lamp holders.” A. W 
Dated September 24th. E Rd 

20,274. " Improvements in systems of controlling electrically 
propelled railway trains.“ F. E. Casm. Dated September 24th. 
(Date applied for under Patents, &c., Act, 1883, Bec. 103, Febru 
28th, 1898, being date of application in United Btates.) (Complete.) 


20,275. “Improvements in controlling electric motors and 
electrically-propelled railway trains.“ E. THOMS0m. Dated Septem- 
ber 24th. (Date applied for under Patents, &c., Act, 1883, Sec. 103, 


W. 8. Rawson. 


battery 


February 28th, 1898, being date of application in United States) 
(Com plete.) | 

20,276. “Improvements in systems of train control for electrically. 
propelled vehicles." W. B. Porrer. Dated September 24th. 
(Date applied for under Patenta, &c., Act, 1883, Sec. 103, F 
28th, 1898, being date of application in United States.) (Com ylete.) 


ELECTRICAL PATENTS OF 1884, EXPIRING IN 
OCTOBER, 1898. 


We are informed by Messrs. W. P. Thompson & Co. that about 86 
applications for electrical patents were filed in the month of Octobe, 
1884. Out of these applications some were never completed, and 
of those that were not one has been allowed to run its full length of 
term, viz , 14 years, but became void after a period of a few years 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messre. W. P. 
THompson & Co., 322, High Holborn, W. C., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (tn stamps). 


10,477. "Improvements in quick-break switches for electric lines." 
G. JAEGER, C. JAEGER, and H. BRER DRB. Dated April 30th, 1898. 
This invention has reference to improvements in quick-break 
switches for electric lines of that class known as tumbler switches" 
According to the present invention the switch consists in ths 
the terminals are embedded in the insulating body, that is to say, th 
terminals are surrounded entirely within the latter by means of ai 
insulating wall, being semi-circular or the like and extending upward. 
Between the two terminals joining with the wall, a partition is 
fitted, being of such a thickness as to afford sufficient play to the 
outer ends of the contact lever while anapping between the partition 
and the terminals. 1 claim. | 


10,606. An electric signal bell for cycles.” S. Kraus. Dated 
May 9th, 1898. Relates to a cycle bell brought into action by the 
closing of an electric circuit. In the steering frame is arranged a 
; it is enclosed in an insulation casing against which the 
insulated conductor from the lower pole lies close. The insulated 
conductor is further carried along the interior of the steering bar and 
is connected to the inner end of the metallic push. The push button 
is arranged with its inwardly projecting pin like projections ina 
vulcanite shell, which is held by friction. On pressing down the 
button a spring is compressed until the edge and the steering make 
contact; the circuit is completed through the bell. 1 claim. 


10,652. ‘Improvements in electric condensers.” C. S. BRADLEY. 
Dated May 10th, 1898. Relates to electric condensers, the object 


being to provide a condenser of a greatly increased capacity, bulk 
for bulk as comparte ensers i 


d with the con as commonly organised. 
The invention is carried out by using as a dielectric stearate of lead 


which has a specific inductive capacity much greater than paraffin 


wax or other material. Pure stearate of lead free from water and 
deleterious mixtures has a specific inductive of 74 to one as com: 
pared with air and offers a great to puneture. Thi 
material may be used in any convenient way for ing the 
several condenser plates. In order to reduce the compass of the 
condenser as much as possible, it is desirable to employ thin films of 
the dielectric, it is important also to prevent short-circuiting by 
contact of opposite plates. This end is attained using 

the several plates sheets of open-work fabric. The dielectric being 
rolled into the meshes of the netting and over the same to the 
desired thickness either before or after applying the same to the 
plate. 7 claims. 


10,808. "Improvements in Morse telegraph apparatus.” rns 
BROS. & Co., Lrp. Dated May 11th, 1898. This invention is to 
prevent ink from getting into and dirtying the mechanism. The 
spindle of the writing disc is enclosed in a tube extending across the 
casing. (The gearing for imparting rotary motion to the spindle is 
arranged outside the casing.) Any ink that tends to creep along the 
spindle is intercepted by a cup-shaped shield, which causes the ink 
to drop back into the reservoir. 3 claims. 


11,860. “ An improved means for making and b electric 
circuits." A. SAUERBREY. Dated May 25th, 1898. In inven- 
tion the electric circuit is made by the meeting of two or more 
contacts with different or like resistances, and actuated from batteries 
or other sources of electricity and a relay. It consists of two 
magnet bobbins of a relay the bobbins at one end being connected 
through a bridge wire, the opposite ends of the same being connected 
with the batteries from which the wires lead through circuit closers 
or cut-outs to the contacts, and from these to the bridge wire. In 
the above arrangement if the circuit closer is closed the current flows 
through the battery onward through magnet bobbin to the bridge and 
a contact and again into the circuit closer, whereu the magnet is 
energised and attracts an armature. The contact devices are fixed to 
& spring and a platinum screw, connected with a resistance of 
determined dimensions. The screw upon the occurrence of shock 
to, or movement of its stand, and other parts in connection therewith 
comes into operation and thereby actuates a suitable signalling 
device. 2 claims. 
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national physical laboratory marks, we hope, a very decided 
step forward in this matter. Our readers will remember 
that the appointment of this Committee was the result, of a 
strong and numerous deputation to Lord Salisbury from 
various scientific bodies, which drew his attention to the 
importance of such institutions, and the value of the results 
obtained by them in other countries ; conspicuous examples 
being, of course, the Bureau International des Poids et 
Mésures in Paris, and the Physikalish-Technische Reich- 
sanstalt at Charlottenburg. The Committee, small but 
highly representative, consisted of Lord, Rayleigh, Sir 
Courtenay Boyle, Sir Andrew N oble, Sir John Wolfe Barry, 
and Messrs. W. C. Roberts-Austen, Robert Chalmers, A. W. 
Rücker, Alexander Siemens, und T. E. Thorpe. By the 
terms of reference the Committee had to consider two ques- 
tions: whether it is desirable to establish a laboratory for 
verifying instruments, for maintaining standards, and to 
test materials; and whether such a laboratory should be 
associated with any existing public institution. Notwith- 
standing the first question, the. constitution of the Com- 
mittee clearly indicated that the Treasury accepted in 
principle the foundation of the laboratory, and only desired 
information as to the best way of realising the scheme. The 
Committee have accordingly in their report dealt mainly 
with the mode of establishment, and have said little as to 
the reasons which should induce the Government to under- 
take it at all. They summarise their conclusions as fol- 
lows :— ! 
1. That a public institution should be founded for stan- 
dardising and verifying instruments, for testing materials, 
and for the determination of physical constants. 

2, That the institution should be established by extend- 


ing the Kew Observatory i in the Old Deer Park, Richmond, 


and that the scheme should include the improvement of the 
existing buildings, and the erection of new buildings at some 
distanoe from the present, Observatory. 

8. That the Royal Society should be invited to control 
the proposed. institution, and to nominate a governing body, 
on which commercial interests should be represented, the 
choice of the members of such body not being confined to 
Fellows of the Society. 

4, That the permanent secretary of the Board | of Trade 
should be an ez officio member of the governing body; and 
that such body should be consulted by the Standards Office 
and the Eleotrical Standardising Depertment of the Board 
of Trade upon difficult questions that may arise from time 
to time, or as to proposed modifications or developmenta. 

We think no one could very well find fault with these 
recommendations. Some would like, no doubt, to. see the 
institution founded on the American scale, but Lord Salis- 
bury, in his reply to the deputation, more than suggested 
that, if the proposal was to be acted on, MENT 
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demands must be modest, and must be based on the cost 
of establishing and maintaining commercial standards of 
measurement. There is no indication in the report of the 
extent of the buildings, or the number of the staff contem- 
plated, nor anything more than a general idea of the range 
of physical data whose investigation might be undertaken. 
These questions hardly come within the reference, bat clearly 
the Committee, before writing the first clause of their con- 
cluding summary, must have formed some idea of the extent 
to which they could be allowed to carry on scientific research 


with the machinery of political administration. We imagine’ 


that their proposal to make the Royal Society the controlling 
body will meet with general approval. Few public bodies 
have sufficient intellectual clearness of vision to determine 
every question strictly on its own merits, never allowing a 
side issue or indirect object to affect a decision. Jobbery, 
using the word in a Pickwickian sense, is, in 19 cases out of 
20, due to want of méntal lucidity, not of probity. For 
intellectual vigour and public spirit, there is probably no 
body in England more distinguished than the Council of the 


Royal Society, and their administration would command 
general confidence. A late well-known philosopher held 


that the scientific men, and not the ecclesiastics, are the 
body now commissioned to keep alight the lamp of moral 
and religions truth. Fora matter of this kind a Govern- 
ment department is apt to lack the wisdom of wide human 
sympathy. | ! 
We should have liked to know more of the views of the 
Committee as to what the work of this laboratory is to be, 
than that it will take over and extend the work now being 
done at Kew, and in the Board of Trade laboratories, of 
calibrating and examining measuring apparatus. It is quite 
clear, as is pointed out in the report, that a large number of 
important problems in physica] measurement are not dealt 
with quite as well as they might be. They are too dull and 
laborious to attract a private investigator, or they do not 
offer the incentive of possible scientific reputation. The 
results of commercial problems, if worked out by commercial 
firma, cannot be protected, or are too valuable to be published. 
In many cases a firm has the will to undertake the expense 
of experiment, and the public spirit to publish the resulta; 
but the heads of the firm are not competent to indicate the 
problem to their subordinates, and so the necessary direction 
and initiation are wanting. The machinery of a scientific 
director, with a staff of skilled assistants, and a complete 
plant organised for the purpose of stating and solving any 


physical problems presented to them, regardless of the intel- 


lectual or pecuniary interest of the investigator, will obvi- 
ously be very useful; but by what arguments Prof. Riicker 
and his fellows persuaded Lord Salisbury that it is the 
function of Government to provide such a machine is not 
very clear, though we are glad to think it has been possible 
to do it. Perhaps the. explanation is that no body in 
Eugland is more in want of the institution than the Govern- 
ment itself. The administration of an empire provides an 
endless succession of scientific problems. The alcoholic 
strength of beer, the flashing point of petroleum, the 
electrolysis of water pipes, the nautical almanack, tropical 
agriculture, the length of the yard, the adulteration of food, 
represent large groups of scientific problems which have been 
presented for solution in the first case to men who are simply 
political administrators. We know how many of these have 


been dealt with, in how tentative and piecemeal a fashion, 
and with what success. The little building ia Greenwich 
Park and the old board of longitude have grown in spite of 
the economy of Admiralty boards into the most famous, and, 
for its importance, the worst-housed observatory in the world. 
Kew Gardens is largely a consulting establishment for the 


assistance of the Colonial Office, and we believe no small 


part of the work of its staff is the clerical work of a Govern- 
ment department. The incessant work of Major Cardew's 
office, and of the Somerset House laboratories is well known. 


The metallurgical laboratory of the Mint is the source of 
much of our recent knowledge of alloys and of steel. Wal- 


equipped Government establishments for dealing with specific 
classes of scientific questions are nothing new, and advance 


in knowledge is their necessary by-product. From the point 


of view of a Government, however, it is only a by-prodnct, 
and we imagine the Treasury looks jealously on any proposal 
to assign fresh funds to scientific research in any existiag 
establishment. 

The Government buying departments are continually in 
want of technical advice and scientific experimenta to guide 
them in specifying or accepting goods from contractors, and 
in many cases have access to no suitable authority. Al 
manufacturers who have worked for Government departments 
know that inspecting officers have continually to decide 
questions on which they do not possess all the information 
they would like to have, which in some cases does not exis, 
The long controversy on India-rubber cables, their peculiar 
merits, and occasional inexplicable failures, provides just the 
sort of problem that a national laboratory might take up 
and it can hardly be doubted that chemista could devise some 
means of testing India-rubber that would remove the present 
uncertainty about the trustworthiness of any particular 


‘sample of cable. ‘Such a result would be of immense value 


to all concerned. We are inclined to think that the problems 
submitted to this laboratory will be principally in molecular 
physics. Mechanics, as a science, is so perfect and so widely 
understood, that ita problems do not require a specially 
trained or organised body to deal with them. A Government 
establishment is not necessarily well fitted to deal with such 
new and complex problems as were presented by submarine 
telegraphy; by the dynamo, or by the determination of “the 
ohm. In these cases individual genius must be looked to to 
indicate the mode of solution, and then the machinery of an 
organised and equipped laboratory can take up the detail 
work more effectively than any private resources. This kind 
of problem does not oocar every day, while the permanence 
of alloys, the composition of Leclanché cells, the purity of 
gums and oils, and the mechanical strength of material 


have to be dealt with continually. 


The Oommittee clearly contemplate that many more 
problems will be presented to the laboratory than it could 
deal with, and we have no doubt that if the institution em- 
mands respect by its efficiency this will be the case. The 
report proposes to deal with the difficulty of selecting the 
work by means of a highly qualified director, a strong 09 
mittee, and the supervision of the Royal Seelsty; end, by 
appointing to the committee members engaged in trade, to 
counteract the inevitable tendency of a scientific body to 
purely scientific questions, The reference of the report to 
an extension of the magnetic work organised from Kew, 
which has received so much of Prof. Rüoker's attention, B 
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case of the kind. It would be difficult to name a branch of 
science of smaller practical importance or of less promise of 
mefal development than that of the earth’s magnetio field. 
Its scientific interest is indisputable, and equally its insp- 
propriateness for] Government endowment | 

The proposed arrangement probably satisfies the wishes of 
no one concerned, but it has one paramount merit. The 
Government may sooept it. It is very tempting to suggest 
posible developments. The editor of Science Abstracts 
would find his natural home in the library of the institution, 
and the scientific monographs for which we hope might 


follow. The profits of the Patent Office might conveniently 


pes through its accounts. | 

We must be thankful for what we can get, and if the 
argument of economy of administration will persuade the 
Government to endow an establishment to do their own 
necessary work, with permission to spend money on physical 
research, we have gained much. 


INDUSTRIAL BANKS AND ELECTRICAL 
DEVELOPMENTS ON THE CONTINENT 
OF EUROPE. | 


Ix a recent issue we published a letter from Mr. John S. 
Bawortb, dealing with the aid given by German and 
Swiss banking houses to the developments of the electrical 
industry in Europe and other parta of the world. 

An extraordinary number of concessions for lighting, 
mw, or power purposes, are now being exploited in 
Ray, Spain, and Sonth America, with the support of German 
capital, No benefits from this rapid development abroad 
will accrue to the capital invested in British electrical 
industries or to British labour, for the simple reason that 
the orders for machinery and equipments will naturally go 
to the country which is financing these new undertakings— 
Germany. | 

Asan example of the operations of these banks, we give 
below an abstract of the report for the year. 1897-98, of 
the “Bank fiir Elektrische Unternehmungen,” of Zarich, 
published in the Hlektrotechnische Zeitschrift for September 
lth. This report states that the electrical industry during 
the past year had shown extraordinary activity in all ite 
branches, and that the rate of expansion is likely to con- 
tinue. The bank had promoted a number of new under- 
lakings in Spain and Italy, under the form of syndicates, 
and had been obliged to call up the remaining half of ita 
capital in order to finance these new ventures. The gross 
profit for the past year had amounted to £74,160, as against 
£52,520 in the preceding year, and the net profits were 
£42,400, as against £30,480. ! 

This profit, with the balance from the preceding year, will 
Permit of a dividend of 5 per cent. upon the share capital of 
£966,800. None of the undertakings in which the bank 
has become interested in the past year have yet oommenced 
operations, but most of these will be earning profit during 
the current year. The assets of the bank are now increased 
to £1,710,000, and are distributed as follows: — Share 
capital in subsidiary companies, £441,600; debentures and 
loans, £684,000; reserves, £629,600. 
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The undertakings in which the bank is interested are the 
following :— 


1. Officine Elettriche Genovesi in Genus. Financial interest, 
£272,000. This company has been formed to supply 40,000 incan- 
descent lights and power for traction purposes in Genoa. The plant 
was completed in 1897. | 

2. Societa Genovese di Elettricita in Genua. Financial interest, 
£26,840. This company transferred its Genoa concession to the 
pn one, and now confines its operations to Sampierdarena only. 

a 1897 it earned 5 per cent. 

3. Ferrovia Elettriche e Funiculari in Genua. Financial interett, 
£254,840. This company possesses a concession extending over 24 
kilometres tramlines and 11 kilometres cable lines. 197 kilometres 
of this is now in operation. This company has paid 5 per cent. 

4. Societa dei Tramways Orientali in Genua. Financial interest, 
£96,760. 19:3 kilometres out of a total concession of 25 kilometres 
are now in operation. During the first half of the present year the 
receipts have been satisfactory. 

5. Unione Italiana Tramways Elettriche ia Ganua. Financial 
iaterest, £244,400. The lines owned by this company bave been 
worked by horses up to the present date, but electric traction is now 
in course of application to these lines. 

6. Sevilla Tramways Company, Limited, London. Financial 
interest, £65,200. This company paid 5 Res cent. in 1897, though 
worked by horse traction. The necessary electrical equipment is now 
being installed. 

7. Compania Sevillana de Electricidad in Sevilla. Financial 
interest, £65,200. This company did not pay any dividend in 
ns the surplus profit having been used to build up a depreciation 

an 


8. Compania Barcelonese de Electricidad in Barcelona. Financial 
interest, £180,520. This company only commenced operations in 
1898. Owing to the increasing demand for light and power, the 
generating machinery already requires duplication. 

9. Compania Vizcaina de Electricidad in Bilbao. Financial 
interest, £71,360. This company paid 3 per cent. dividend as the 
result of ite first year’s operations. B 


10. D:utech  Uberseeische — Elektricitáts Gesellschaft, Berlin. 
Financial interest = 3:3 per cent. total capital. This company is 
engaged in exploiting electric lighting concessions in Buenos Ayres. 

11. Elektrische Unternehmungen in Santiago in Chili. Financial 
interest = 2 per cent. of total capital. 

This bank appears to be fulfilling for Italy, Spain, and 
South America, the róle of the British Electric Traction. Com- 
pany in this country. The noteworthy fact, however, is, that 
while moat electrical engineers in this country are busily 
engaged in exploiting the concessions within ita borders—in 
many cases with the aid of American generating plant or 
rolling stock—the ever-active Teuton is not only finding the 
capital and energy necessary for developments within the 
limits of the German Empire, but is obtaining the controlling 
interest in electrical undertakings in every quarter of the 
world. Why cannot some of our leading financial honses show 
similar enterprise to that exhibited by these foreign banks ? 


M 7 


THE New York Electrical Engineer of 
Telephonic Relays. September 8th, contains an account of a 
| telephonic relay recently patented by Mr. 
J. B. Stone, of Boston, Mass. The idea of a telephonio relay 
has occurred to many telegraphists, and sgach an 
appliance has been tried many times. Shorn of its 
details, Mr. Stone's patent only desoribes a telephonic 
receiver, to the diaphragm of which is attached the 
diaphragm of a Hunning's transmitter, so that the two 
diaphragms move in unison, and currents received in the 
telephonic receiver may be repeated onwards by the 
Hunning’s transmitter. It has, however, long since ‘been 
generally understood that the vibration of the diaphragm 
of a telephonic transmitter is much greater than that of 
the diaphragm of the receiver. By resting the tips of the 
fingers lightly on the diaphragm of a telephonic trans- 
mitter, the vibrations of the diaphragm can be felt when 
it is spoken against. The vibrations of the receiver's 
diaphragm are, however, quite imperceptible. The article 
in the Electrical Engineer gives no account of the con- 
ditions under which Mr. Stone’s relay has been tried, 
indeed, it leaves a doubt as to whether it has been tried 
at all, and it would be interesting to know whether Mr. 
Stone has invented a workable telephonic relay or has 
merely patented a crude idea. 
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THE REACTION CARBON BRUSH-HOLDER. 


THE advance of the direct current dynamo to the position 


it now holds is due in a very great measure to the careful 
working out of brush gear and commutator details. Such 
points, for example, as the arranging of the mica and metal 
of the segments so that they shall wear down equally, and 
the introduction of the reaction carbon brush-holder. Sur- 
.prise has often been expressed as to why manufacturers do 
not adopt the special methods of winding, auxiliary poles, 
and other dodges which have from time to time been 
posed to minimise supposed sparking troubles. The fact is, 
that owing to the introduction of the high resistance carbon 
brush, the better understanding of commutation, and the 
mass of accurate data which large firms have now available, 


there are no sparking troubles to minimise. 


Practically all machines built abroad are now fitted with 


carbon brushes, and it has been thoroughly proved in ice 
that any increased cost of the commutator is much more 
than covered by the advantages obtained. The only limit 
E the output of modern machines is the thermal or heat 
imit. 

Those of our readers who sed Mr. E. Kilburn Scott's 
articles on * Carbon Brush-holders,” in our issues of April 
22nd and May 6th, 1898, will find some further interesting 
details on the subject in the Electrical World, of New York, 
for July 23rd, 1898. | 

The various forms of the reaction (Baylis) brush as made 
by the leading firms in the States are there fully described, 
and we give fig. 1 herewith, showing the form of holder 
made by the Eddy Manufacturing Company. 


Fra. 1 


As will be seen a finger casting presses against the back 
end of the carbon block and this in turn bears against a flat 
surface of the holder (it should be noticed that only this 
one surface need necessarily be finished). The finger is 
forced downward by a coiled spring, the free end of which 
can be hitched into any one of a number of notches in the 
segment part of the finger casting. The finger is cranked 
somewhat, bringing the segmental rear end to one side, and 
thus allowing the maximum amount of room for the spring. 

The advantages claimed for the reaction brush are :— 

(a) The freedom of the brush to follow any irregularities 
on the surface of the commutator by moving backwards or 
forwards in a straight line, instead of oscillating about en 
axis. 

(b) The inertia of the brush and other moving parts is 
small, and thus the carbon block is able to promptly follow 
any unevenness of the commutator. | 

(c) There is no chattering. 

(d) The metal part of the holder can be brought close up 
to the surface of the commatator, as it, the holder, is always 
stationary, no margin has to be allowed for wear. 

(e) The distance through which the current must travel 
through the carbon is eo very short, that a higher density 
per square inch can be allowed, giving a smaller commutator. 

(J) The carbon block can be easily removed at any time, 
even when the machine is running, and when replaced no 
adjustment is lost, the carbon settling back exactly into its 

lace, 
(g) The carbons may be in actual contact sideways, and 
thus the entire face of the commutator can be made use of. 
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h) The holder castings need not butt agai 
and two standard sizes will serve for machi 
capacity from 2 kilowatts to 2,000 kilowatts, 
H A remarkably light pressure against the commutator 
is all that is required, and on this account the wear is small, 
and fine grain carbons may be used to advantage. 


each other, 
es ranging in 


This question of pressure is an important one, for if there 
is too much of it, the carbon, if at all fine, grinds away very 
quickly. This is especially to be guarded against in high 
voltage machines, the large amount of dust which is made 
having a tendency to make the brushes flash round. Hard 


5 high resistance carbons are therefore necessary 
for high voltages. 


The Le Carbone Company recommend the following 
pressures :— 


Pressure on commutator. 


Quality. | 
Special. -.. | 100 grammes per sq. cm. of contact surface. 
Electro-graphitie | 50 grammes per eq. cm. of contact surface. 


| 


The special quality is a fine close-grained carbon which 
will carry currents up to 10 amperes per quare centimetre 
of contact surface. The elecíro-graphitic is à carbon which 
has been transformed into graphite by being submitted to 
the temperature of the electric arc in the Girard and Street 
process. The molecules are, so to speak, soldered together 
by condensed carbon vapours, and they form & mass similar 
to a substance heated to melting point. a 

The conductivity of brushes made in this way is said to 
be four to five times greater than that of special quality 
brushes, and they will take currents at the rate of 20 


amperes per equare centimetre. 
t good deal of thought and experimenting has had to be 
exercised in arriving at the results obtained, as the matter 


is not so simple as it looks Lampblack, for example, 
makes a smooth and homogeneous brush, but it presents 


l „ Tan I. 

Volume of the Price. Price [Volume or te Price Price 
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29 1 24 4 0 633 a 2 M 7 10 
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Sl uus 1 33 | 4 3 64 898 8 lf 
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the disadvantages of wearing quickly and blackening the 
commutator. So called self-lubricatang brushes in w 

plumbago enters have also this disadvantage. It has been 
Dropored to use finely ground mica mixed with the carbon, 
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but any lubrication which this would give would probably 
be more than counterbalanced by the lessened conductivity. 

It has been observed that series constant current arc 
lighters when fitted with carbon brushes do not readily 
excite or pick up. This is evidently due to the small area 
of the brush surface and consequent bad contact. The fault 
has been met by placing strips of copper under the brush 
and temporarily short-circuiting the carbon, so to speak, 
bat the point is one on which further information is 
desirable, 

The prices of carbon brushes vary from 7d. to 1s, 
cubic centimetre, and the extra charged for coppering 
generally runs about 25 per cent. on the cost of the brush. 
Owing to the good results obtained from well-designed 
holders there is a tendency to dispense with coppering, as it is 
somewbat of a nuisance to keep stripping the metal away 
from the end of the brush. N 

Table I. gives the prices of brushes supplied by the Le 
Carbone Company, and Table II. gives the prices (in dollars) 


TABLE II. 
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of the Partridge self-lubricating brush which has been very 
extensively used for tramway and general motor work in the 
rs States, This brush it may be mentioned is of pure 
pum bago, | 

It was a fortunate thing for the electrical industry that 
Prof. Forbes did not pursue his provisional patent for carbon 
brushes, and thus create another of those monopolies which 
may for a time be very nice for the interested individuals, 
but which hinders real progress. 
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NEW UNIVERSAL TERMINAL CONNECTOR 
FOR RHEOPHORES.* 


Tus little apparatus is intended to obviate a grave incon- 
Venlence connected with the rheophores of the various 
chetris machines or batteries employed in medicine; 
when, from the effect of accident or oxidation, the 
flexible cord becomes broken, it is rather difficult and 
always very tedions to make a join with the terminal 
Connector which is often soldered to the bunch of fine 

Wires that constitutes the rheophore; moreover, 


* L’ Industrie Electrique, 


this operation requires a certain time, even when merely 
temporary. With the special connector designed by Dr. 
Armaignac several years ago, and made by the firm of Saint 
Martin, of Bordeaux, this join is made in a few seconds, it 
is satisfactory and very firm, and the operation can, in. an 
emergency, be performed without the aid of any instrument. 

This connector consists of two parts, screwed one into the 
other. The part, a B, or the socket, is hollowed out longitu- 
dinally into a cylindrical bore which is twice as large at the 
end as in the middle. The end, B, of this hollow is cut with 
a screw thread so as to receive the head of the connector 
properly so called, o D, fig. 2., while the extremity, A, is 
Shaped somewhat into a funnel, in order to allow the cable, 
ee’, to freely. 

In order to fix the cord on to the connector, we 
begin by unscrewing the part, c p, then the cord is 
introduced into the end, A, of the socket, the sheaf of wires 
having been denuded of its envelope of silk or cotton along 
acertain length. When the cord projects some centimetres be- 
yond the connector (fig. 1) a knot is made in the middle of the 


denuded part, /, or it is merely doubled back or curled up 
by means of pincers so as to form a head or lump, which will 
lodge in the bottom part of the large cylindrical space of 
the socket when the wire, e e, is pulled back. This protu- 
berance cannot pass through the narrowed middle part of the 
socket, and, when the connector, C D, is screwed up tightly, a 
compression will be produced that will bring about perfect con- 
tact between the sheaf of wires of the cord and the connector 


itself. 'The greater this compression the closer will be the 
adherence of the wires to the connector, and consequently the 
firmer will be the join. To effect this satisfactorily and to 
prevent the sheath of the cord becoming loosened from the 
conical part of the socket, it will be sufficient to wind a few 
spirals of wire or silk round the part of the cable im- 
mediately below the denuded portion. ö 


PRESTON'S INVESTIGATIONS ON THE 
ZEEMAN EFFECT. 


(Concluded from page 515.) 


IN the course ef his observations, Mr. Preston found that 
if we take the case of a single substance, say, cadmium or 
zinc, the most casual observation is sufficient to show that 
the effect produced varies considerably for the different 
gpectral lines; for while some lines are clearly separated into 
distinct triplets, others are not to resolved, but show on the 
rg plate as “ quartets ” or “doublets,” the source 

ing viewed across the lines of force, i.e., while some lines 
show as sharp triplets, others (if we wish to express it so) 
show as triplets in which the middle line is replaced by two 
fainter lines, while others appear to have lost the middle line 
completely. Further, some lines on the same plate, that is, 
photographed under exactly the same conditions, show only 
a very small broadening; but in no case has he found a line 
which could with certainty be said to be absolutely unaffected 
by the magnetic field. | 

Thus, while some lines are largely affected, others (and 
these may be of not very different wave-length) are scarcely 
affected at all. With a stronger magnetic field, however, he 
hopes to resolve these latter, and so obtain the data necessary 
to a full comparison of the effects produced on all the speo- 
tral lines, and sọ be able to attack the problem of throwing 
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e lines into groups and rone 5 or otherwise, subjeot 
some general law. thongh the photographs alread 
obtained throw out some hints as to the diredden in whioh 
such a law is to b» looked for, yet nothing can be sufficiently 
decided till a careful survey has been made and every line 
resolved and measured. 

Fig. 2 has been reproduced from a portion of a nega- 


x 


RE cad 270 
4578. 4680 
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tive showing the lines of cadmium and zinc taken simul- 
taneously. For this purpose an. electric spark from an 
induction coil was æd between two electrodes, one of 
oan na v rs = dune 80 Tap eni lines abe the two 
metals as affec e magnetic field were photogra 
under isely the same conditions. The lines shown 
are the blue (4800) and the violet (4678) lines of cadmium 
together with the adjacent lines (4811, 4722, and 4680) of 
zinc. The plate shows the various lines unaffected, that is, 
when the magnet is unexcited, as well as the effects produced 
by the magnetic field. The bottom row, A 4, shows all the 
lines converted into doublets when the source of light is 
viewed along the lines of force. The next row, B B, shows 
the lines unaffected, i. s., with no magnetic field.  . | 

The next row, 0 c, shows the appearance presented when 
the source is viewed across the lines of force, and it may be 
here observed that while the line 4678 of cadmium and the 
the adjacent line 4680 of zinc are both converted into 
triplete, the line 4722 of zinc and the celebrated blue cad- 
mium line 4800 are not so resolved (in appearance), but show 
as & species of quartets in which most of the light is concen- 
trated in the side lines. Finally, the line 4811 of zinc 
shows as nothing very definite, but may in this picture be 
described as a hazy doublet. It is to be remarked, however, 
that many lines show as perfectly distinct doublets when 
viewed across the lines of force, doublets which are scarcely 
rendered any clearer by the interposition of a nicol. 

The two rows at the top of the plate show the polarisation 


‘the lines of force 
‘should set itself 


of the affected lines. In these a nicol has been inserted in 
the path of the beam of light. In the top row, E E, the 
nicol is placed with its principal plane parallel to the lines of 
force, and in the other row, D p, with its principal plane at 
right angles to the lines of force. The polarisation of the 
constituents is thus shown to be complete and in two rex- 


planes. 

The foregoing are the appearances presented on the photo- 
graphio plate. In addition to these there are two other 
modifications depending on a fineness of detail not as yet 
recorded on the p phio plate, but which presents 
itself with great distinotness to the naked eye when lines are 
viewed through a well focussed eyepiece. One of thes 
modifications occurs in the case of lines which photograph ss 
doublets when the souroe of light is viewed acroes the lines 
of force, and may be described by saying that the affected line 
is a modified triplet in which the central line is absent, and 
in which at the same time each of the aide lines is reversed. 
Thus the appearance presented to the eye is that of two 
pairs of lines rather than a doublet or triplet. The other 
modification of note is that in which each constituent of the 
triplet shows as a pair of lines, or, in other words, the whole 
appears not as a triplet but as a sextet of five equally spaced, 
well marked, and sharp lines. 

_ All the modifications so far observed, when the source of 
light is viewed across the lines of force, are illastrated by 
the a^companying fig. 8. Thus, in 1. we have the 


' Fia. 3. 


normal triplet, such as is presented by the violet line of 
cadmium, 4678, and the vast majority of other linea. Then 
we have in 2 the weak middled quartet in which nearly all 
the light is concentrated in the two side lines, and finally, in 
5, the sextet or three pairs of equally spaced sharp lines. 

It is interesting to remark that the two D-lines of sodium 
do not show as triplets in the magnetic field. Steady lines 
can only be obtained sharp and fairly steady when the 
sodium salt is contained in small quantity in the solution, 
ia under these 5 v of the dae pas Dy 
shows as a sextet (5, fig. 3) of fine, sharp, equally-spaced 
linea, of which the two border lines are somewhat nebulous 
on their outside edge. The other line, D,, is of the double 
doublet type (4, fig. 3), and shows as two pairs of sharp 


Mr, Preston considers that these deviations from the 
theoretical triplet can be accounted for by the reversal of 
the lines caused by the vapour surrounding the incandescent 
elementa, He also points out that all the assumptions of 
the mathematical Vsus not be fulfilled in nature 
For, in order that a spectral line should exhibit itself ass 
characteristic triplet under the infinenoe of the magnetic 


field, it is necessary that the freedom of vibration shonld be 


equal in all directions, and in this case the intensity of each 
rectan component will be the same, Hence the middle 


| gular 
line of the triplet will contain as much light as the two side 


lines taken together. If, however, the vibrations are not 
equally free in all directions the foregoing result will not 
hold, and it becomes possible to have a triplet with a weak 
middle line or without a middle line, in which case it shows 
as a doublet. For example, if the. vibration is restricted to 
one plane, and if this plane sets iteelf at right angles to the 
lines of etic force under the influence of the 
field, then the component of the vibration in the direction of 
be zero, and the middle line will vanish 
from thetriplet. If, on the other hand, the complete vibration 
llel to the lines of force, then the side 
lines: of the triplet would vanish, or, in other words, the 
spectral line would be unaffected by the magnetic field. It 
is clear, therefore, that the study of the way in which the 
spectral lines are affected by the magnetic field is likely to 


throw light on the character of the molecular vibrations, 


The magnetic substances, iron and nickel, might be 
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to show some tendency to set their molecular orbits 

at right angles to the magnetic lines of force, and, therefore, 
to show doublets instead of triplets; but Preston found that 
zuch was not the case. The majority of the iron lines are 
resolved into distinct triplets, showing that these vibrations 
possess complete freedom in the magnetic field (at the 
temperature of the spark). But some of the lines do show 
as distinct doublets, and the appearance of these doublets is 
not that usually associated with a reversal, In addition, 
there are other lines in the spectrum of iron which were 
warcely affected, if at all, by the etic field. 

Gases could not be made to show distinct triplets, bnt the 
triplication could be proved to exist by the use of the nicol. 

According to theory, the separation of the side lines of a 
triplet should be proportional to the square of the wave 
length, but the measurements made by Preston did not 
confirm this theoretical deduction. He thinks, however, that 
the lines of any one subetance may be thrown into groups for 
each of which the law holds good. Each of these groups 
might then be attributed to the motion of a single ion. 

These deviations from theory are likely to prove very 


instructive, and when their true explanation is arrived at the 


theory will probably have been considerably modified. The 
preeent theory of the atom with a particle of electricity perched 
on its back, appears almost. absurd in its crudity ; the wonder 
ang it is capable of giving a rational explanation of 80 


A DIRECT-READING MEAN EFFECTIVE 
PRESSURE INDICATOR. AND POWER 
GAUGE FOR ENGINES.’ 


By G. F. ATWOOD. 


THE function of this novel instrument is to continuously 
measure and give a direct visual indication of the mean 
effective pressure applied to the piston of an engine, or the 
average pressure of a series of intermittent pulses, such as 
those occurring in all reciprocating motors, using steam, air, 
water, &c., without the necessity of taking indicator 
Meine and computing the result therefrom. 
It is, therefore, designed to fill the gap heretofore existing 
(in direct-reading instruments) jbetween the boiler room and 


THE Atwoop POWER GavuGE. 


the switchboard, and its utility is obviously to provide data 


whereby the plant may be operated with the in 
management and care that follows when a full knowledge is 
Obtained of what is taking place in every branch of the 
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telligent 


system, and, therefore, the maximum efficiency consistent 
with the apparatus in use may be maintained. 

In the accompanying engravings, fig. 1 is a front view of 
the instrument; fig. 2 relates to the dials of the most recent 
instruments, and will be explained hereinafter. 

It will be noted that three-way cocks are inserted at the 
indicator outlets of the engine cylinders, to which the power 
gauge and steam indicator are connected, and which permit 
either instrument to be used separately, and also enable 
measurement to be taken of work done in either end of the 
cylinder with the power gauge, as described later. 

A special reducing motion, not shown in the engravings, 
connects the instrument with the crosshead, which, together 
with the piping, requires the instrament to be permanently 
attached, and it is well adapted for continuous service. 

‘The principle upon which the instrament. works, broadly 
speaking, is the measurement of the pressure of steam, or 
other working fluid, by the velocity of a steam turbine 
instead of the usual method of balancing its static pressure 
against a spring, and the mean pressure of a series of im- 
pulses is measured through the medium of a steam. turbine 
having a sufficient moment of inertia to render its velocity 
substantially constant for successive impulses of the motor 
agent, when those impulses are of equal value. 

An instrument constructed to work upon these principles 
consists of a dynamometer, tachometer, or even a small 
dynamo, ada to be driven by a turbine motor; this 
motor in tarn being driven by the steam from the cylinder 
of the engine through two pairs of nozzles, each pair set at 
such angles as to oppose each other, and connected to the 
— end of the cylinder by piping. 

he arrangement of nozzles is such, that a minute 
portion of the steam driving the piston forward passes 
through what may be termed a + nozzle, and acts to drive 
the turbine in a clockwise direction, while the exhaust steam 
in the opposite end of the cylinder, which is acting to retard 
the motion of the piston, is directed throngh a — nozzle 
against the turbine in such a manner, that it retards the for- 
ward motion of the wheel, and thus its velocity is the 
resultant of the two forces acting in opposing directions. 


Fig. 4 


When the piston has completed its stroke, the second pair 
of nozzles are put in PIS and the first pair shut off 
through a simple mechanical connection to the crosshead, and 
the same action takes place during the return stroke, each 
pair being alternately opened and closed at the termini of 
the stroke, and thus keeping the turbine running in a con- 
tinuous direction. 
This arrangement of nozzles is for the purpose of sub- 
tracting the back pressure and compression which are nega- 
tive quantities, while the inertia of the turbine takes care of 
the varying pressure during the stroke, &o that its velocity 
mes a measure of the mean effective pressure. 

The indicating mechanism acts as a load upon the motor 

and prevents undue acceleration. It consists of a fan 


attached directly to the shaft of the € and to 


drive a second fan mounted upon a delicately-pivoted shaft 
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and having a retractile spring and an indicating hand or 
pointer. | 

As the first fan is rotated by the turbine it tends to 
rotate the second fan by the current of air set in motion, 
and the angular deflection is proportional to the velocity of 
the turbine, which in tarn is a measure of the M.E.P. 


The dial. es shown in fig. 2, bas an inner scale calibrated 
to read M.E.P. units, and permits the use of the instrament. 
to measure intermittent pressures, while the outer scale is. 


made np of adjustable indices having a numeral surface 
Haag ow figures representing horse-power are marked, 
gs. 8 and 4. 
The indices are slipped over the periphery of the dial, and 
maintain their position by friction. They are Aag aap 
according to the engine data to their proper rotitions, by the 
engineer, by simple calculations from the M. E. P. soale. : For 
instance, suppose an engine having a piston with an area of 
176 equare inches running at a velocity of 500 feet per 
minute, 80 Ibs. M. E. P. would equal 80 H.P., and the adjust- 
able index marked “80” would be set opposite. 30 of the 
M.E.P. scale, and this operation continued with the remain- 
ing indices with the result of forming a horse-power scale 
for rough and ready readings. Of course, this applies to 
governing engines only, as this scale is based on constant 
ne for variable speed engines the M.E.P. scale only 
is used. 

The practical application of this instrument has demon- 
strated the following points of utility :—By its use the 
isan of an electric pora plant may be more readily and 
accurately determined beretofore—in faot, it is 
ally under observation at all times, and where “logs” are 
kept a more complete record of the working of the plant is 
obtained, em g tbe coal and water consumption, with 
the energy delivered to the engines and the output of the 
dynamos, than was heretofore possible, whereby improve- 
ments in the plant, quality of coal, &., as well as the 
kii rien may be readily noted and compared. » 

is instrument also furnishes, through visual indications, 
a variety of other useful data, heretofore only obtainable 
through the most difficult measurements; in fact, so difficult 
that they are rarely taken; as, for instance, the division of 
work done between two or more cylinders of engines driving 
a common and varying load; aleo tbe division of work done 
in either end of a single cylinder of each engine, a feature 
which will be readily di erts by those who have tried to 
obtein satisfactory results with the ingenions devioes for 
taking simultaneous indicator cards upon engines with “‘ gee- 
sawing " governors. 

There are innumerable cases where two or more engines 
coupled together are working at uneconomical points, due to 
the fact that the work is not divided proportionately, and in 
these cases, as well as in compound and triple-expansion 
engines, both condensing and non-cordensing, this instru- 
ment offers means for observing the distribution of work 
done in the several cylinders under various loads, and adjust- 
ments may be therefore made to obtain the maximum 


economy. | 

Other useful data obtainable from the power gauge is the 
“friction load,” this being observed every time the engine is 
started, and any friction exceeding the normal amount is 
noted; also the energy required to drive any particular 
machine or load when proper means are taken for its 
mechanical separation from the remainder ; as, for instance, 
with aro light machines the energy required to drive each 
particnlur machine is readily noted on the power gauge on the 
engine, when thet machine is put in circuit, 

These features, together with the fact that the instruments 
are adapted for continuous service, and do not require an 
expert to manipulate them, renders them an extremely 
important adjunot to an engine equipment. | 

nstruments are in service that have been running con- 
tinuously for 18 months, and show an error of less 1 
per cent., as compared with indicator diagrams. 


LIGHT RAILWAYS IN GREAT BRITAIN. 


A RHORT article in Casster’s Magazine, by Mr. C. E. Spag- 
noletti, on “ Light Railways in Great Britain,” cannot 
held tofbe much else than a series of platitudes interlarded 


with a very little modern history. Thus we are told that 
eee strong enough for the 
viest traffic likely to come upon them. 
“When a line runs slong a public way, a continuo 
barrier may be neceseary." Now this is quite opposed to the 


Where traffic is large, the light line might, perhaps, be 
made of standard gauge, but the oost of transfer at a 
of gauge is often merely nominal, and would be carried ont 
i a who otherwise would be simply loafing about the 
station, yet who are obliged to be employed even for an 
of work they oan get through in an hour or two 
day. The author seems quite to have missed the basal 
of the light railway. He speaks of speeds of 25 miles per 
hour, 80 ton locomotives, and go on, all of which would neces- 
sitate costly signals and expensive details of track. The 
ideal light railway 0 5 carries . hitherto 
expensive cartage n necessary, and the constraction 
of which must be minimised in cost to be covered bya 
very small traffic. We know of one on which only two 
trains of mixed traffic run each way daily. Yet the 
author would have such lines of standard gauge, which 
in Ireland would mean 5 feet; whereas it would b» 
the making of the Irish lines if they were all reduced to 
8 feet 6 inches gauge, Ms teh Mr. S letti ys ds 
8 very grasp o ight railways problem. 
light railway. in the first instance, will carry goods whith 
have hitherto been carted, will carry people to market towa 
who have hitherto: either tediously walked or driven in 
vehicles at the cost of putting up at an inn, and all which 
that implies. They are not wanted for rapid travelling, for 
already, at only eight miles per hour they may easily save 
gers & couple of hours in a short journey, not to 
mention fatigue and absence from other duties, and power 
to make more frequent journeys, and generally an ability to 
conduct business at leas trouble. For all this in a poor 


district very simple means are alone needed, 


. 


A NEW TRANSFORMER. 


IN the Electrieal Engineer, of New York, for September 8th, 

1898, is given a description of a transformer constructed by 

the Moloney Electrio Company, of St. Louis, Mo., which 

lays claim to Le perfection. Figs. 1 and 3 show this 
with and without oover. 


transformer 


The objects aimed at in the construction of this trans- 
former have been maximum all-day efficiency and 
regulation. Copper loss is reduced by lessening the 
sistance of the coils and using wire comparatively large for 
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the ment it has to carry. Leakage is practically nullified 
by the peculiar construction of the core and windings. — 
3 currents circulating in the coils, the wires are 


repelled. This ceaseless attraction and re- 
jon soon 
of the coil 


All 
= 


— 


mmm 


coil under very high tension; (3) by using only 
insulation, as their patent insulation is oon- 
The transformer has been 80 constructed that 
energy is lost on the outer surface, whence 
easily dispelled through the ventilating slots. 
has the result that there is comparatively 

in temperature even while the transformer is 


Fig. 8 gives curves of efficiency plotted from figures 
obtained from actual tests. Curve 4 shows the maximum 
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MODERN TRANSFORMERS. 


Br W. d. RHODES, M.Sc. 


Om of the most, important considerations in the construc- 
tion and organisation of an alternating current installation 
the choice of suitable transformers. Upon such a choice 
dris to a great extent the efficiency of the whole plant 

the ion of ure on the consumers’ premises, 
Tf the light load losses in a transformer are not ke " 0 
; 8 


magnetic leakage, the lation may be so bad as to breed 
action . : 
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inevitable coneequence. This, 
which results, is bound to beget the distrust and disgust of 
the consumer. It is a fact frequently not realised that a 
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. quirements of the area to be fed. It is, in fact, economical 
to replace large numbers of old type transformers by a few 


modern transformers having the same or greater aggregate 
. This is. well illustrated by the following cases :— 


capacity 
j Tas town in Massachusetts having a population of 56,000, 


an alternating current station was constructed a few years 


-sgo, and 57 small transformers having a total light capacity 
of 1,499 lights were installed. Quite recently these have 


been replaced by 18 modern transformers ‘capable of sup- 


- plying 1,624 lights. The total core loss of the old trans- 


formers was 5,866 watts; that of the new, only 1,348. This 
difference in losses gives a yearly saving of 39, 578 kilowatt- 
hours, which may be valued at about £132. Thus neglecting 
all the advantages except the diminution of core losses, the 
cost of the change will be met in 1 year and 9 months. 
The light capacity of the plant is increased 9 per cent., 
while the tota! core loss is decreased by 77:5 per cent. 
Farther, on account of the decreased core loss, 4,518 addi- 
tional watts are available for sale, producing an additional 


In another case 40 new type transformers replaced 
58 old ones. The total capacity of the old ones was 1,135 
lights, of the new 1,070. The core loss of the old trans- 
formers was 4,845 watts, and of the new 1,348 watts. This 
gives an annnal saving of 30,678 kilowatt-hours, which will 
nse of the change in 2 years and 9 months. 

tion, we cannot too strongly urge the 
necessity of keeping it under full control. It is not neces- 
to point out how injurious to incandescent lamps is 


‘income of £169 at the present rate. 


undue variation of voltage. If lamps are over-rup, their 


life is considerably shortened, and frequent renewale are the 
together with the bad light 


change of 1 per cent. iu the voltage causes a change of about 
7 per.oent. in the candle-power of an incandescent MOD A 
variation of 4 per cent. on either side of the nermal voltage, 
That is, a total variation of 8 per oent., means 

over 50 per cent. change in the candle-power. 
It is & lamentable fact that such changes are 
xe too frequent in alternating current plants, 
it is more than probable that this is the chief 
reason why so many alternating current stations 
fail to. ace a dividend. . | 

Why should this bad regulation oocur ? It is 
not because alternating currents are not as 
capable as direct currents of feeding any given 
area, It is because the management of alter- 
nating currents is not sufficiently well under- 
stood, and their application is not manipnlated 
with sufficient skill. The phenomena of alter- 

nating currents are much more difficult to 
understand than those of direct currents, and no 
one is competent to undertake the management of 

. ` an alternating supply station whose acquaintance 
duo bra we subject l a po 1 
on to depreciate practical experience, far from 
it, but I do wish to emphasise the necessity of a sound 
theoretical training as well. A manager of an alternating 
supply station ought to understand thoroughly the causes of 
regulation and to DT appreciate the various remedies. 
Bad regulation may be due to poor transformers, to large 
waitless ourrents caused by motors, &c., and to various other 
causes. Each cause has its remedy, and if the proper one is 
applied good regulation will result. Theore training 
patil erpvane tla bow btt appi the remedy. ^ 

i ience te w to apply the remedy. 

I may safely say that tbe question of regulation is the 
most important of all to the supply company. What is more 
aggravating and annoying to the consumer than to have his 
8 O.P. lamps sometimes giving fully 12 C. P., and at other 
times barely 8 or 4 C. P., sometimes less than this. Yet, such 
is the case with many alternating current stations. The 
result is the consumers return to gas as being more reliable, 
the electric company lose its custom, or at any rate does not 
increase it. The electric supply committee grumbles because 
the plant does not pay» and the blame is laid on the alter- 
nating current. his is nonsense, sheer nonsense. The 
alternating current is all right if it is properly managed. 
It is the application and management which is at fault. 
The real reason why direct current stations are usually a 
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greater financial success than alternating current stations is 
because the application and management is simpler, and the 
regulation is more reliable. Make the regulation of an 
alternating current plant equally good, and the financial 
success will be greater, because often the losses in a direct 
current supply are greater than in an alternating current 
one. If potential wires are led from the centres of distribu- 
tion to the generating station to give indications of the 
rise or fall of pressure, a competent man should be able to 
make an alternating current plant quite as reliable as is 

ible with continuous ourrenta&, Frequently it is an 
impossibility to attain the necessary high efficiency with 
Continuous currents, and, having installed an alternating 
current plant, it is an admission of incompetency to allow it 
to be a failnre. 


————— aae 
THE INFLUENCE OF THE VARIATION IN 


SPECIFIC HEATS UPON THE THEORY OF 
THE GAS ENGINE. | 


By W. H. BOOTH. 


THE experiments, of which a brief abstract appeared in the 
ELECTRICAL REVIEw, of September 30th, have a somewhat 
important bearing. The experiments indicate that at low 
temperatures the specific heat of various metals was con- 
siderably below the specific heat at higher temperatures. 
There is now sufficient evidence also that the specific heat of 
gases at high temperatures is greater than at low tempera- 
tures, and, as a rough generalisation, it may be assumed 
that elevation of temperature is accompanied in all instances 
by an increase of specific heat. Granting that such be the 
case, the importance of this in relation to the heat engine 
is very great. 
engine. The explanation of deferred combustion, hitherto 
usually ascribed to the dissociation of compound gases at 
high temperatures, has of late been held or at least allowed 
to be not altogether satisfactory, and there appears certainly 
very good reason on the side of those who argue that the 
deferred combustion, or as we should now perhaps sey, the 
deferred pressure, is due not to any really deferred combina- 
tion of the gases in the cylinder so much as to the large 
inorease of their specific heats. For example, if a cylinder 
temperatare of 4,000° is expected from an explosive mixture, 
and only 8,000? can be shown as being attained on the basis 
of the volumes present in the cylinder, the upholders of the 
theory of dissociation would have us to believe that at a 
temperatare of 8,000° any further combination of the gases 
ceases to be possib'e, and further combination only occurs 
as the piston moves forward and the gases b20ome 
subject to the cooling influences of expansion and of the 
cylinder walls, cooled by the unscientific water jacket. As 
soon as this occurs, and the temperature begins to fall 
below 3,0009, there oocurs a continuation of combustion 
until the whole of the combustible gases are combined. - 
The action of the water jacket confuses any accurate 
reading of the gas engine diagram, and blinds any "T 
pearance of continued combustion if such really occurs. It 
is also open to us to argue that deferred combustion may 
be due to imperfect mixture, and this, too, without in any 
way committing ourselves to the stratification fad, which 
may be good enough for non-technical jurista, It is also 
open to us to argue that for the early part of the stroke, 
when the deferred combustion effects are the more marked, 
the expanding gases benefit from the heat radiated from the 
piston face which has just been exposed to the maximum 
temperature of explosion, and whose heating effect will be 
very considerable, and, perhaps, sufficient to partially out- 
weigh the cooling effecta of the jacket, then at its minimum 
of exposure to the gases. Apart from jacket effects, the 
deferred combustion theory would strictly give us a hori- 
zontal line at right angles to the explosion line of the in- 
dicator diagram. Upholders of the idea, of course, are 
open to promise that the want of horizontality is simply 
an effect of oooling, but they cannot surely argue it to be 
an effect of expansion, for the pressure ought to be practi- 
cally maintained by the further combustion rendered 
possible by the very motion of the piston, which enables 


Especially so is thia the case with the gas 


ed 

On the other hand, those who may be inclined to advocats 
the theory of increased: speoifio heat at high tem 
have a powerful argument in the shape of the best indicate 
diagrams, which do not tell much in favour of dissocistion, 
These latter argue that combustion is at once complete and 
instantaneous, and that no delay occurs and no dissociation 
takes place, and they afford an explanation of the modents 
pressure in the cylinder by claiming that at high tempers 
tures the epecific heat of a gas is so much greater than th 
accepted normal temperature coefficient, that heat i 
absorbed which would otherwise go in causing expansion and 
temperature, and, of oourse, higher pressure. Again, the 
opponents of the theory may point out that if this be so, the 
indicator card should show a line following the explosion line 
approximately horizontal. Of course, in each case this 
horizontal line should occur, but cannot do so became 
of the jacket effects. It may be that the trath lie 
between the two theories, that something of each action 
takes place in gas combustion. But it would appear 
desirable that some definite conclusion be reached and 
accepted by engineers, and a considerable step in this 
direction will have been taken when the variation of specific 
heat has been decided upon and accepted by the many as by 
the few, for, with the acceptance of this h is, at X 
may still be called in face of the little attention accorded to 
it by engineers, there will follow the necessity of caloulatix 
the true possible maximum temperatures and pressures in the 
cylinders of gas engines on the basis of the true coefficient, 
and only then will it become possible to estimate or ascertain 
if and how much the older theory of dissociation hu 1 
bearing on the present occult phenomena of the gas engine. 


CORRESPONDENCE. 


t Some Motors and a Moral." 


No question having been raised as to the accuracy of 
your comparison between the cost per unit at Mean 
Siemens Bros.’ worke—as given in Mr. Siemens s B.A. 
paper—and the cost at which publio supply companies could 
deliver electricity, I should like to ask for information, and 
not by way of criticism, if your comparison is really a cor- 
rect one. . 

You compare the 2d, per unit given by Mr. Siemens with 
the 1:79d. total cost per unit of the Bradford Electricity 
Works. 

Now, in addition to costs of generation and distribution, 
Mr. Siemens's 2d. inclndes the whole of the costa in con- 
nection with the motors themselves, viz., repairs, stores, 
labour, 10 per cent. depreciation, and 5 per cent. interest. 
A further ane on the motive power is added, including 
10 per cent. loss in transformation and 5 per cent. low in 
distribution, bringing the total cost to 1°71d. per brake 
horse-power-hour at the motor spindle. , 

To compete with thie, it occurs to me that a public supply 
company would not only have to generate electrical energy 
at less than this figure, bnt also to provide and fix the pus 


on the consumers’ premises, and find all the attendance an 


stores n for their running and upkee . 

Your Bradford figures of 1:79d. per unit include nothing 
beyond the consumers’ | "Í 

When you state that most public electricity works could 
supply electricity for motive power at a lower rate than it 
could be produced in a place possessing the skilled labour and 
the knowledge of economics of Messrs. Siemens Bros. and 
Co. s works,” it appears to me thet you ought, for com 
parison, to take the cost of generation given by Mr. Siemens, 
viz., 1.287d. per B. T. unit, and not 2d., which includes far 
more than the expenses of generation. n 


[ The question of public versus private "p is ina moet 
interesting stage at the present moment. The figures which 
we quoted, and to which our correspondent draws attention, 
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were taken quite at random. We will put our contention in 
- another way: Mr. Siemens stated that if bis works had been 
applied with electricity at 1:8d. (the price charged in the 
| Ta denborg district), the 1,200,000 B. T. units used in 1897 
in Siemens Broa.’ worke at Charlton would have cost about 
. £7,000 (against the £9,900 actually spent), Although this 
latter mm includes repairs and maintenance of motors, it 
. would nob account for nearly £8,000 difference. Hence, if 
Manchester can supply electricity for motive power pu 
it 1., Brighton at 1*5d., and Worcester at 1:5d., they can 
poly compete with private systema, even if one bas to add 


` wo meh costa the 


repairs, maintenance, and wages on motors. 


` The cost of generation, 1:287d., given by Mr. Siemens, was 
- at the station switchboard.—Eps. Exec. Rev ] 


- 


Gas Power for Marine Purposes, 


. I bare seen in the REVIEW some articles about the 
. applications of gas power to marine purposes. I am able to 
. give some particulars, as I myself have succeeded in making 

emsrüetions on explosive motors in this line, which fully 
: realise all the demands on such an engine stated as necessary 
-fo this purpose in the Review. With these engines one 
. an sari, turn first in one direction, then slowly or quickly 
move, wait, and move full speed ahead or 
.; h as the bell rings from the bridge, in such a manner 
mi in such strict obedience to the movements of the 
-; mning wheel, that they appear almoet sensitive.” Because 
.. the motor is direotly connected to the propeller shaft, I need 
«metrica! aid, no movable propeller blades, no couplings, 
-œ any such arrangements for obtaining these purposes. Up 
„ edite I have employed myself only about oil engines, but 
. the applications oan, of course, with the same result, easily be 


- in the other, sto 


.. Wd on gas engines. 


I have already made avd delivered 


veral boats fitted with oil engines up to 8 H. P. under 
tipalation, that the engines are in possession of all the 
qualities mentioned, and they are all working quite satis- 
fetorily, and are easily managed by their ownere—private 
persons—and 


can be 


Been running every day. As the 


enstraction is quite reliable, the demand daily increases, and 
[am now about to manufacture motors for cargo and tug 
beats up to 150 H. P., but there is no difficulty iu making 
engines of any size, as no power is wanted for handling the 
eine A 1 5 thing, too, is that these motors are quite as 
^ Cheap as motors, because of the simplicity of the 
-Wmruetion. I am willing to answer questions and give 


- wore particulars if required. 


H. A. Bertheau. 


Stockholm, October 7th. 


LONDON COUNTY COUNCIL. 


; It bad been expected that an interesting debate would have taken 

, pita on Tuesday, at the usual meeting of the London County Council, 
C the subjects of hon 

. ‘Uficipstion was in no way 


Tum TIA RO SERVICE. 
: a s lengthy report the Highways Committee recommended: “ That 


and electric traction, but this 


of tho Postmaster-General be called to the expression 


. opinion in the report of the Select Committee on Telephones, 


F that general, immediate, and effective competition by either the Post 
7 Gfice ar the local authority is necessary, and that a really efficient 
Post service affords the best means for securing such com- 

$ petition ; and that he be asked, whether, in view of that expression 
ct opinion, it is his intention to take the necessary measures for 

i an efficient telephone system for the county of London." 
‘This recommendation was adopted without any dissentients, 
> A Verde tea pang that it would be as well to at once ask 
Postmaster-General 


license. 


a 
Ia this connection it may be mentioned that the Highways Com- 


Dite expressed. the 
iene oe 


The 
"i Highways Committee 


. Robinson 


opinion that in the event of the Postmaster- 


, to establish an 


not being disposed 
system for London, independent of tbat of the 


Oompany, it would still be open to the Oouncil to 
renew its application for a license for London. : 


Tae Lonpox UNITED Tramways. 


, aking 


"May applying to the 


d having considered letters from 
for the consent of the Council to the 
Board of Trade for power to use tho 


trolley system on certain of the lines of the London United Tram- 
ways Oompany. The details of this application were given in our 
last issue (vide the Exzcrrican Revimw, page 537) Commenting 
upon this request the Highways Committee said :— 

“ We are still of the opinion we have previously expressed that the 
overhead trolley system of electrical traction is unsuitable for the 


make concessions which will p be ud considerable 8 1 
tely prove successful, an 


Askew Arms and the Uxbridge Road railway station. This consent, 
ie given, will enable the Vig tu to apply to the Board of Trade to 
be allowed an opportunity for a full and satisfactory trial of the 
experiment upon & road quite at the outakirts of the county; and 
we consider that the Council should, for the present at any rate, not 
go further than this, and tbat, before giving consent to the use of the 
overhead system on the two routes (ö) and (c) above indicated, the 
Council should ascertain whether the system proves successful in the 
Uxbridge Road, and is not a source of inconvenience." 

The Committee accordingly recommended that Mr. Robinson 
should be informed that the Council would consent to an application 
being made to the Board of Trade by the company for authority to 
use the overhead trolley system of electric traction on the portion of 
the company's tramways between the Askew Arms and the Uxbridge 
Road railway station, a distance of 1 mile 3 furlongs and 3 chains; 
but that this consent would only be given on the company giving a 
written undertaking that the underground conduit system of elec- 
trical traction, or failing that, horse traction, should be used on the 
other tramways referred to in the letter, namely (1) from the 
Uxbridge Road railway station by Goldhawk Road to Young's 
Corner; and (2) from Young's Corner to Hammersmith Broadway. 

Mr. J. W. Benn, chairman of the Highways Committee, asked for 
the permission of the Council to withdraw this report and recom- 
mendation, on the ground that the latter “did not quite reflect the 
views of the committee.” The question would, he said,.be brought 
up again next week. The Council consented to the withdrawal. 


CENTRAL LON Do RAILWAY, 


It was announced that the engineer of the Central London Railway 
Company had submitted, for the approval of the Council, amended 
plans for the company's stations at Oxford Circus, Tottenham Court 
Road, and the British Museum respectively. 'The company proposed 
that at each of the three stations there should be only one staircase 
from the station to the street level, instead of there being one each 
for up and down traffic respectively, as shown upon the approved 
plans. It was decided to approve the amended plans. 


Crrr anD Sourm Lospor BaILWAY. 


It was mentioned that application had been made on behalf of the 
City and South London way Company for sanction to the con- 
struction of & temporary shaft, in connection with the company's 
extension works, at the junction of Studley Road with Olapbam 
Road. This is one of the two shafts which the company, by section 
26 of its Act of 1890, is authorised to constract in the parish of 
Lambsth, subject to the approval of the Council and of the Vestry 
of Lambeth. The company desired to retain the shaft for nine 
months, and had undertaken to construct it an as to cause as little 
inconvenience as possible to the street traffic. The Vestry has 


already approved the works, and the Oouncil also resolved to give 
consent. 


OvEBHEAD WIRES. . 


It was resolved to grant the application of Mr. G. Stegmann, asking 
for permission to erect an over wire in Wandsworth, exceeding 
in two places the length (115 yards) of unsupported span allowed by 


slightly exceed the reg 
Highways Committee's recomm 
cation. 


Anon Murers. 


It-was a maha that the Board of Trade had given formal approval, 
under the Electric Lighting Acts and Orders, to the pattern and 
conetraction of the Aron meter, for the measurement of electrical 
energy when supplied on the constant potential continuous current 
system; and that the Board had also approved of the manner, set 
out in the notice, of fixing meters of that pattern and construction, 


Ha 
Se ene ee eee to the fact that the spans only 
? 
on 


and of connecting them with the service lines. 


- 


E (t 


Wireless Telegraphy.—Some little time ago we referred 
to the part played by the Marconi system in despatching a record of 
the Kingstown Regatta to the Dublin Daily Express. The Wireless 
Telegraph Company now send us a copy of a popia headed 
“ Wireless Telegraphy and Journalism,” in which are given par- 
ticulars, acoompanied by illustrations, of the experiment. Numerous 
articles are reprinted from the newspaper press, 
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BUSINESS NOTICES, &c. 


Electrical Wares Exported. p 
Warr Expme Oor. 11TH, 1897. | WEEx EmprwG Oor. 11TH, 1898. 


& s. & & 
Adelaide... w ».,. 17 0 Amsterdam. 53 0 
Alexandria. mat. 400 0 | Antwerp... 809 0 
- Teleph. mat. 159 0 Auckland T" „ 85 0 
Algiers ... os 11 O | Bangkok i 9 0 
Amsterdam 155 0 via 6 0 
Auckland - . 197 0 Boulogne € oe 129 0 
T eas 28 0 Brisbane... . 159 0 
Bombay ys 69 O | Buenos Ayres. Teleg. mat. 16 0 
Bordeaux e" 49 0 cutta | " . 616 0 
Bremen wee 36 0 Oape Town . 526 0 
Calcutta eee U 92 0 O 244 0 
Cape Town -— .. 948 0 Colombo ` . 271 0 
Cologne vee 158 270 0 — 967 0 
Colombo... sis is 12 0 Durban * 644 0 
Demerara 16 0 East London 41 0 
Darban ... 1,255 0 | Gibraltar „ 11 0 
East London .. 22 0 Launceston... $ 30 0 
Fremantle n 11 O | Lyttleton : 49 0 
Hamburg 22 0 ira ... m .. 83 0 
E S , 50 0 Melbourne iss * 45 0 
is ee 28 0 Montreal Teleg. cable 264 0 
eee e 246 0 Ostend [117 eee [EN] 33 0 
Melbourne i „ 288 0 Port Elisabeth. wo. 104 0 
New York e.» 5 107 0 Bt. Petersburg .. 850 0 
Ostend | ... ss 26 0 | Shanghai vis „ 54 0 
Otago Rs 44 0 " Teleg. mat.... 367 O0 
Port Elisabeth ... „ 146 0 " . mat.... 44 0 
Rockham see . 131 O | Stockholm. . mat. 367 0 
Bt. Peters jii à 0 | Sydney ... ni *. 178 0 
si Teleg. mat. 32 0 | Trinidad di e. 366 0 
Bhanghai ee 2 Wellington (s 155 0 
] 99 Telep n . 1 0 
Stockholm ii i 0 
Š ý maa 80 0 
ydney .. í . 1,103 0 
Wellington y 0 
» Teleg. m A 0 
Yokobama - $i 0 
Total £9,194 0 Total £7,224 0 


Bankruptcy Proceedings.— Under the failure of A. 
Gerald Duncombe, Queen Anne's Mansions, Westminster, the first 
meeting of creditors was held at the London Bankru Court on 
the 7th inst. The debtor attributes his failure y to having 

ted in March last two bills of £1,000 each, the proceeds of 
which were to be invested in the Randall Telephone Patents Enter- 
pue. The Randall Telephone Company, Limited, was to be formed 


stated that he y commenoed business in 
October, 1891, with 100 capital, but relinquished it six months 
afterwards, because it proved unsuccessful He then obtained 


an appointment as electrical theatre, an 
March? 1804, business at 24, King William eer 
He there until „ When the stock 


Dissolution of Partnership.—Mesars. W. Baker, A. E. 
Send „ Orte) "he alee ce d 
? ^9 [] ve 
‘ship by mutual consent. Mr. Baker will attend to debts, oo 


Books Received,—“The Theta-Phi Diagram practically 
applied to Steam, Gas, Oil, and Air Engines" By H. A. Golding. 
Technical Publishing Com „Manchester. 33. 

“Manual of Electrical n 1898-99.“ Third year. By 
Emile Garcke. P. 8. King & Son, Bridge Street, Westminster. 10s. 


Catalogue. — Messra. J. H. Tucker & Co., of Birming- 
bam, have brought out a well illustrated and printed c of 
; lighting accessories. The firm's various of switches, 
sockets, fuseboards, ceiling roses, cut-outs, and other fittings, are very 
. nicely set out in this list of 38 pages. 


1 


Changes of Address.—Mesars. Moores, Farrell & Co, « 
15, Hanging Ditch, Manchester, have removed to more commodio 
offices at Central Chambers, 26, Victoria Street, Manchester. | 
The British Blahnik Aro Light Company, are giving up the 

€ at 49 and E 5 sen opus. and 5 | 

showrooms to the factory in Iliffe Street, Newington Butts, § N 

The offices of the London Smelting and Refining Syndicate a 
now removed from 39, Victoria Street to Grosvenor Mansio 
Victoria Street, and all communications should be address 


7. 
Mr. Killingworth Hedges, O.E., bas removed from 9$, Victo 
Street, to new offices adjoining his laboratory, at 1, Emery Hj 
Street, Ashley Gardens, Victoria Street, Westminster, 8.W. | 


Chicago Slabs.—The patent Chicago slabs for applic 
tion to commutators have, we understand, been y adopt 
in various departments of the Post Office, also by dynamo makers, ay 
other electrical manufacturers in this country, and quite recently § 
was decided to employ them at the Royal Mesars. Raf 
Bros , of Manchester, are pushing the sale over here. 


Cox Thermo-Electric Company, Limited, — TH 
creditors and shareholders of this company met last week before Mg 
Wheeler, official receiver, at the Care) Street offices of the Board « 
Trade, in anticipation of an offer being submitted by which tà 
creditors should receive a substantial benefit. The compar 
formed in February, 1896, with a capital of £100,000 in £10 sh 
to acquire certain patents from Mr. Oox. The purchase price 
fixed at £104,000, payable as to £4,000 in cash, and £100,000 shares 
which absorbed the whole of the capital. The directors subscrit 


Bt. Albans. Unfortunately, those premises were fr it 
Feb , 1897, and as they were only insured to the £100 


on the security of the ALE Ga ee 
5 o TE OE holders a now In poani 

e com ' : . Q. Paxon appeared ition: 
creditors and i der toc the diebe, The chairman 
that accounts had been filed since the last meeting showing unsemi 
debts £5,235, including a sum of £2,200 odd in the name of Mr. (a, 
and various amounts due to directors for moneys advanced, 4 
There was further a debt of £3,000 to the London and 


receiver £7; stock in trade £3,500, but returned as unmleable; 


E 
g 


er provided for the payment of 13s. 4d. 
1 chairman) had to point ont thst no pro 


BR 
3 
| 
i 
: 
E 
F 
3 
S 


claim of Mr. Oox bad never been 
At the time of the fire that gen had a considers 
number of instruments at the works of which he was 
proud, and u which he set a high value. U 


, Vis. :— Mr. Ohas 55 
and Mr. E. O. Oarter (Mesken & Oo.), and : Stanton 
(Stanton Bros.). A meeting of the co 

early date to deal with the offer of the directors. 


Electricity for Pumpin 
further 


the 
Marten. ey state that a new and minute F bas -— 
made of all the undrained areas below Orook level, 
upwards of 50 sites have been located where automatio electrie oer 
ugal pumps could be placed so as to drain 2,250 acres, which it | 
Me to exten to 3,000 acres, from which 3, 
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ty electrical pumps, 
raising 9 pn per day ü ire weer equal aid i 785 
gallons y. ap y excessive power is pro 
ae Rodi heavy storms, and more i fy tepid thaws 
during the time the earth is covered with a 
pe dealt with 3 million gallons per day on the a is 
surface 


the pum y 
year, which it is estimated might be caught by the additio 
dminage, it would mean that they would only have to work one-eighth 


part of their time, or less than one day per week. The cost of the 
electric to be supplied by the Midland Electric Corporation 
for Power tion for doing this work, calculated at 14d. per 


Bord of Trade unit, would be £670 per annum, after allowing 50 per 


Important Company Prosecution.—On Friday last the 
Hampstead Electric Supply Company, Limited, oa 15 
wal of the Companies Guardian Society, Limited, 9, Bt. Mildrod's 
Curl, Poultry, E. O., for having, on various ed dates, refused 
g business hours, the 


inspection of register of shareholders d 
egal charge for such inspection being tendered. Mr. T. D. Dutton, 
vio appeared for the complainant company, stated that their object 
wu i ee information to eubecribery, and the public 
win t companies. That was their object. With a 
desire to obtain information as to the Ham 


, pstead Electric Supply 
Company, which was registered in July, and for which a public 
i was taken at the end of that month, an agent of the 
company called at the registered office of the defendants 
dates in August and demanded an inspection of the 
wise, tendering er on each occasion. Every time application was 

were | 


Fig 
A 
n 
- 
tels 
; 

2 

: 

d 


portant particulars. Evidence was given 
o complainant company, who bos 5 
to the failure of witness to obtain an 
the register. On one or two occasions he saw the 
Goffin, who informed him that the register was not 
allotments not being completed. Mr. Goffin added 
the ent was completed intimation of the fact 
. Edmunds, for the defence, contended, on the 
that the refusal to allow inspection must be 
Mr. Shiel said their was plenty of evidence of 
excuses of that sort were allowed the r might 
t the case 


AEEA 
1171 
3 
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in July, and certainly the register 
within a month. He should take no 
vues for the neglect that had been shown, for al pagers of the 


: a fine of £10, and, as it was a 
A proper prosecution, should w £5 bs. costs. 


The Late Dr. Hopkinson.—Mr. Charles Hopkinson, of 
A Victoria Street, S. W. announces tat he has decided to continue 


E 


| with his father during the last few ycars 
qup him well for the electrical work which forms so important a 
atot modern engineering. Mr. Eirnest Talbot, who bas been in Dr. 
kw: personal employment for 25 years, and to whom be had 

years entrusted much of his detailed work of design and 
cher dito, will also become a partner. 


ons, on account of 
facilities and increased demand. 


ve iud a new price list, in which they describe, illustrate, and 
small-sized dynamos and motors and. other. 
"ittriml apparatus made by them. 


|The General Electric Company have got bridged list of 
re got up an abridged list of 
tales list 


‘eecribed and prices given. It is the company’ | 
pany's intention to present 
ud £10 tnde customer with 1,000 of. these lists with his own name 
Serum printed thereon, this being considered an inducement 
x tradesmen to push the telephone business. . 
shee versal Electric Supply Company, of Moss Side, Man- 
here issued the fifth edition of their price list, containing 
x solace of a variety of small electrical apparatus and accessories, 
me bell, telephone, and lighting and sundry fittings. 
Ne in & Swan United Company have issued a special leaflet 
10 )ot glass shades, The various shapes of shades are printed. 
deines colours, for the purpose of letting buyers see at once from 
nn vt they are purchasing. "There are some very neat designs 


„a New American Rubber Wire Factory. An Ameri- 


wys that the John A. Roebling’s Bons Company is now - 


Act should be 


The Orypto Works Company, Limited, of Olerkenwell Road, H. O., 


manufacturing rubber insulated wires at ite new ry reoently 
completed in Trenton, N.J. The very best and latest mac bas 
been installed for preparing the rubber for insulating all sizes and 
kinds of electrical conductors from wires for houses and cars, &c., up 
to the heavy lead encased cables for power and light plants, working 
under high tension currents. While hitherto supplying rubber in- 
sulated wires in large quantities to the trade, there bas been some 
disadvantage in not actually turning out the product entirely from 
the raw material at the company's own works. With every appliance 
in the way of wire mills and other machiuery, it 
became imperative for the oper to supply its own “ Roebling " 
rubber wire to its customers, taking Fee i 

the products of its mills. The new factory is located conveniently 


on the ground floor of a large three- 
about 60 feet by 160 feet. The other floors are u 
machinery, drying rooms, &c. 


Partnership Notice.—Dr. O. J. Steinhart, F.C. S., and 
Mr. J. L. F. Vogel, A. LE. E., have entered into nership, and have 
fitted up the B Testing Works, 91, B S. E., 
with the object of 5 ont investigations, testing, and experi- 
menting in all kinds ctro-chemical and electro-metallurgical 
work, The object of the installation is to try such processes on a 
scale of sufficient magnitude to enable the commercial value to be 
ascertained, and they have installed at present a 12-H.P. motor and 
a continuous current dynamo giving 700 amperes at voltages varying 
from 1 to 10:5, together with all the necessary instruments, &c., for 

ing out such work. They have also complete laboratories for 
work in its more initial stages. They consider that, although electro- 
chemical work is progressing with rapid strides on the Continent and 
in America, it is more backward in this country gestione il hg 
which have stood the test of laboratory work y, have 
never reached a commercial trial owing to the enormous expense of 
erecting special plant, &c., in each separate instance for the inter- 
mediate trials between the laboratory and the factory, which are so 
essential to every new technical process. 


South African Electrical News.—The October issue of 
The British and South African Export Gazette contains the onoma 
items of electrical interest :—Tenders for the supply of electri 


ng 
for lighter 


are to be forwarded to the secretary, Mr. M. Adolfs, on or before the 
28th inst. The long-considered scheme for the installation of the 
electric pna at Bloemfontein has at last approached a definite stage 
of realisation by the acceptance by the Town Council of the tender 
of Messrs Reunert & Lenz, of Johannesburg. The installation is 
to be carried out for a sum of £16,500, out of which £1,000 is 
allocated for the provision of an en room. The same firm have 
also in hand the electric Menus and tramway installations for East 
London and the electric lighting of the Grahamstown Exhibition, 
besides the installation of an electric equipment of a large buildi 

in Johannesburg, and the electric plant for the Bank of Africa's 
branch at Lourenço Marques. An order for the electric Lghting in- 


raise by a debenture issue the sum of £150,000 for elec ligh 
purposes, two thirds of which sum will be devoted to the purchase o 
new machinery, street extensions, and other works. Opportunity for 
the securing of some valuable orders should be afforded. Orders 
have been p for a complete electric lighting and power installa- 
tion for the new premises of Messrs. J. D. Oartwright & Co., glass, 
china, and earthenware importers, Cape Town. A company, with a 
capital of £5,000, bas been formed at Ladysmith, Natal, for the 
purpose of promoting the electric lighting of the town. The scheme 
comprises, for a beginning, a boiler, steam dynamo, pump, switch- 
tanks of 2,000 gallons each, 8€0 lamps of 16-0.P., 
&c., of an estimated cost, with the pay sag ad £3,500. The contract 
for the electric lighting of Port Louis, Mauritius, has been 
with the Birmingham Installation Company, the es cost 
being £75,000. . 

Theft.— For stealing six pieces of electric cable, value 15s., 
the Rs of the Bristol Corporation, Charles Watts, a workman 
in em of a contractor who was carrying out some con- 
atructional work at the electric light station, Temple Back, has been 
sentenced at the Bristol Police Court to one month's hard labour. 


W. T. lever & Co., Limited. — From Our small 
advertisements this week, it will be seen that 2,000 £1 ordinary 
fully-paid shares in the above company are to be offered for sale. 
by public auction at Manchester on October 20th, by Messrs. O. W. 
Provis and Son. 


 ELECTRIO LIGHTING NOTES. 


Accrington.—Mr. W. J. Newton, the borough engineer, 
bas recently submitted his report on electric lighting and dust. 
destructors to the Electric Light and Health Committee. He submitted 

lans, &c., to Messrs. Beaman & Deas, Limited, the Horsfall Furnace 

yndicate, and to Messrs. Manlove, Alliott & Oo., and tenders, &oc., 
had been received. The Accrington Council has 12,000 to 14,000 tons 
of refuse disposable per annum. Mr. Newton says that a combined 
scheme will result in a saving in the cost of fuel. The 
Committee will look into the matter and make recommendations. 


- 
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. Airdrie.—AÀt the Town Council meeting last week, 
Councillor Ewart stated that the Lighting Committee had met Mr. 
Lawson, the electrical engineer cf the House-to-House Electricity 
Company, and he had arranged to fit up a new lamp at their works 
in Coatbridge to give them an idea of what it was like. The Coat- 
bridge street lamps at present were 2,000 candle-power, but this one 
was not so strong. Councillor Harvie said they thought that if they 
had a greater number with the lesser light it would serve their pur- 
pose better. Opinions were expressed that the Council should keep 
its provisional order. It was also thought that they should get the 


report of an expert to see what it would cost to make it a Corpora- 
tion scheme. 


St. Albans.—The Corporation, who hold a provisional 
order from the Board of Trade for electric lighting, have, we under- 
stand, been approached by two or three syndicates for the purpose of 
utilising the order, but the terms offered have not been tempting 
enough to the Town Council. 


Alloa.—The Burgh Commissioners having already re- 
solved to apply for a provisional order, passed a resolution on 


Monday inetructing their Parliamentary agents to take the necessary 
steps to that end. 


Amblecote.—The lighting Committee recently met the 
Consulting Committee of the Stourbridge Council on the question of 
the electric light; but as the Consulting Committee of that Council 
had not proposals to place before the committee, there was no business 
done. Subsequently the committee met the consulting engineer to 
the Midland Electric Corporation, Limited, and the district super- 
intendent of the British Electric Traction Company, Limited, but as 
no definite informaticn could be gleaned from either source as to the 
comparison and price of electric lighting, both public and private, 
the committee recommended that no further steps be taken in the 
matter of electric lighting at present. 


Aylesbury.—Edmundson's Electricity Corporation have 


signified their intention of applying to the Board of Trade for a 
provisional order for electric lighting in Aylesbury. 


Ayr.— Part of the extension machinery was recent] y 
started, and a scheme for extending the arc lighting is in hand. It 
is proposed to light the Esplanade—about a mile long—with 18 arcs. 


Bacup.—The Town Council last week resolved, on the 
recommendation of the General Works Committee, that the electric 
lighting order of the Corporation should be transferred to a company 
to carry into operation on terms to be arranged. 


 Bangor.—Mr. Meade King, on behalf of the Loca! 
Government Board, on Wednesday held an inquiry touching an appli- 
cation by the Town Council for power to borrow £13,000 for electric 
lighting. Mr. Medhurst gave evidence. The scheme was opposed 
by the Ratepayers' Association. Mr. Medhurst said tbat the scheme 
was a three-wire low tension system with 400 volts between the 
outer maine. The plant of the generating station would comprise 
two water-tube boilers, and steam  dynamos of 60 Kilo. 
watts, giving & capacity equivalent to 4,000 8-candle-power lam 
The network of mains would be laid in the compulsory area with 
feeder mains from the station to various pointe. They would be laid 
direct in the ground, would be paper insulated, lead covered, and 
armoured with steel tape. Tenders had been advertised for, and had 
been received, for everything excepting the building, so that the 
figures he would give were those of the actual tenders, which, as a 
matter of fact, he had recommended for adoption. The total outlay 
would be £13,851, allowing an estimate of £3,000 for buildings. The 
Oouncil had actually a guarantee for 4,000 lights of 8 O.P. 

. Last week Dr. Grey Edwards submitted to the Council the 

of the Bpecial Lighting Committee, which had considered tenders 
for electric light plant. There were 66 tenders received, and 
these have been sent to the electrical engineer to make recommenda- 
tions for the guidance of the Committee. 


Barrow.—The Highways and Lighting Committee has 
accepted the offer of the Electric Lighting Committee to place21 electric 
aro lamps in Abbey Road, Duke Street, and Dalton Road up to the end 
of the present financial year at £15 per 1,000 O.P. per annum. The pro- 
Potting been approved by the Council, also the plans of the Electric 

hting Committee for laying mains in certain roads. 


Bath.—The Electric Lighting Committee has had a discus- 
sion re the charges for current. It was decided not to make a reduc- 
tion until the financial statement for the year had been presented. 


Bedford.—The Town Council last week resolved to lay 
mains in a few additional roads for public and private lighting. 


Belfast.—The Electric Committee are still of opinion 
that the Corporation should proceed with a Bill to give them power to 
use electricity for the propulsion of tramcars, particularly on new 
routes and their connecting links, The opening of the new lighting 
station takes place next Tuesday. 


Birkenhead.—The Town Council has resolved to apply 
to the Board of Trade for a license authorising the Corporation to 
supply electricity for public and private purposes in the districts of 
Bidston and Noctorum. 


Buckley.—The Urban District Council has decided that 
a special meeting of the Council shall be held on November 9th for 
th» purpose of instruct! the clerk to apply for a provisional order 


for electric lighting. Thirty-four applications were received for t 
post of electrical engineer, and eventually the appointment was ginn 
to Mr. Peers, Deansgate, Manchester. 


Cambridge.—We understand that an appeal made by 
the Cambridge Electric Supply Company, Limited, against tte 
rating of their concern will be heard at the Quarter Sessions to de 
held at the Guildhall, Cambridge, on Tuesday next, the 18th inst Mr 
Castle, of 40, Chancery Lane, and Mr. R. E. B. Crompton will gie 
evidence on behalf of the company. 


Canterbury.—A private party of Town Councillors ani 
one or two others went over to Boulogne on September 28th for t, 
purpose of seeing the electric lighting and electric tram miten . 
there. The Mayor of Boulogne rend the party every assistance. 


Castleford.—The Triticine Company wanted to ente 
into an agreement with the Orban Council for the supply of els 
tricity for the district, but the Council will not entertain the propo. 
Mr. Hammond bas therefore been asked to complete his report oci 


scheme, and application is being made for a provisional order. 


Castletown. — The clerk. to the Sunderland Rum! 
Council is asking the Monkwearmouth Colliery Company whether it 
intends lighting Castletown by electricity. 


Cheltenham.— At last week’s Council meeting the Light- 
ing Committee reported that the electrical engineer’s report showed 
that the number of customers connected was 269, equivalent to ait 
16,140 8. C. P. lamps, and that the number of arcs in use was 121. 
His estimate of the cost of lighting by arcs the following roads ms- 
(a) College Rad from High Street to Sandford Road, from College 
Road to Bath Road, Bath Parade (one arc) and St. Luke's Road ‘tw: 
arcs), £1,300 for 15 arc lampe, those in College Road to be suspended 
over the road; (ö) Suffolk Square (north side), Suffolk Parade, st 
Great Norwood Street from Mont Terrace to the Railway In, 
£860 for 13 arc lamps; (c) Priory Lawn Road, arc lamp, £55. Tix, 
and some small extensions of cables, were approved by the fcr: 
Council, and sanction to a loan for £2,500 for the purposes vill de 
applied for. The deputy-mayor, in drawing the Council's atit 
to the matter, remarked that the cables for street lighting wer nor 
laid along between four and five miles of streets, and thst th 
number of private customers for the current was 200, as compari 
with 24 when operations were commenced. The electrical engine: 
is experimenting with enclosed arc lamps. 


Christehureh.—At last week's Town Council meeting, 
the Mayor (Councillor G. Marshall) reported that he had had 1 
interview with a representative of the Bournemouth and Distric! 
Electric Lighting Company, whose draft order was in the hands o 
the town clerk for consideration by the Municipal Committee. Th 
company were already established in Bournemouth, with the difer 
ence that the interest of the old Bournemouth Oompany was bein. 
transferred to the new company, who were anxious to obtain ti: 
consent of the Christchurch authorities to establish works in bris 
church. The position, he said, was, that if the Town Council refok 
consent the company could not possibly proceed. It was resite: 
that the representative be invited to attend the next meeting of t: 
Manicipai Oommittee. 


Church Lighting.—The new Roman Catholic Char! 
at Shielmuir, Wishaw, which was recently completed, is ftr 
throughout for the electric light, both inside and at the entra: 
door. The Roman Catholic manse and school is also simili; 
lighted. 


Devonport.—At the last Council meeting the report o 
the Electric Lighting Committee was presented by Mr. Cannifor: 
who said they were using every means in their power to expedite t: 
business. Several sites which were considered suitable were m: 
mitted to Lord St. Levan, and he hoped at the next Council meetir 
to be in a position to recommend the purchase of one. 


Dublin.—At last week's meeting of the Corporation 
letter was read from the town clerk with reference to Messrs. Ca 
lender Cable and Construction Oompany's contract, In his letter t: 
town clerk pointed out that the specifications entered into betwee 
the Electric Lighting Committee and the Oallender Company pr 
vided for steel tape armour for the cables, and what the compe: 
were now laying down was not steel tape armoured, but bitame 
was used instead. A question was also raised as to the thickness < 
the. troughing. Prof. Kennedy’s representative's attention hadi 
been called to the divergency, he reported that Mr. Callender ^: 
made a clerical error in inserting the word in the specifics 
Prof, Kennedy, in a letter, also said that the bitumenoos system T 
very much more vely used, and that it would not be to t: 
interests of Dublin to use steel-covered cables. Alderman Mes 
said they must not delay in this matter. The Committee were T 
whelmed with applications from other parts of the city for elect: 
lighting, and the Committee were unable to give it. He thou: 
that if the steel tape system was more expensive the Oorporat. 
should get a rebate from the company for the difference. He wou 
how mavo that the maker be refused to the Committee, with por 
to act in the matter according to what was best in the interest of 


Corporation. The resolution was adopted. 


of the syndicate who have in eontemplation a tram and elect: 
lighting scheme for Dundalk. The conference was brought 250 
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with a view of arriving, if possible, at some means of settling points 

difference in reference to the lighting sgreement. The Commis- 
sioners have a provisional order for electric lighting which they pro- 
pose to hand over to the tramway company, and in return for this 
and for the free grant of wayleave through the streets for the tram- 
ways, they expected the company to light the town, and also the 
Town Hall, with electricity at a low figure. The chief points at 
ine have been as to the number of lights, the price, &c. e Com- 
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inferior for the purpose 

of the present 211 gas lampe. The syndicate declined to 
clause, bat offered to add 10 incandescent lamps, to light 
Hall passages and municipal offices practically free of cost, 
certain other less important concessions. The Commis- 
& specíal meeting to consider the matter as it now 
possible that even should the lighting scheme fall 
relating to the mri tramways between Black- 


iH 
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Dandee.—The Gas Committee has decided to recommend 
i ppe hr the rate to all consumers above 10,000 units from 4d. 
to 3d. per i 


Fist Grinstead.— The District Council has received a 
letter from the Urban District Council's Association advising, them 
reverally as to the means to be adopted in obtaining a provisional 
eleetrie light order. The matter was referred to the General Pur- 
pes Committee. 


Minburgh.—At a meeting of the Electric Lighting 
(cmmittee on 4th inst. it was that during the previous fort- 
night the number of applications received equalled 3,196 8-O. P. 
lps. Since May 15th applications have been steadily coming in 
at the rate of 1,500 per week. 


Ellaud.—At last week's District Council meeting 
Ooancilloe Thornton moved that steps be taken to obtain a pro- 
riional order for electric lighting. Some members opposed the 
notion, and ultimately it was defeated by 8 votes to 3. 


Failsworth.—The District Council have held one or two 
pecial meetings lately for the consideration of the electric lighting 
question, and the solicitor to the Council bas been instructed to take 
the necessary steps to procure powers. 


` 


to: the item in last year's 
ty works :—" Blectric current unaccounted 


lo arose chiefly in the transformers. At the request of the Oom- 
mittee, the engineer had obtained comparative figures of units gene- 
rated and lost in electricity works of other towns, and a perusal of a 
table which had been showed that the Fareham works oom- 
pared most favourably tiem. In connection with this subject, 
there arose the question of all-night running, where the greatest pro- 
portion of waste or loss occarred, but the Committee pro to 
defer any report upon this point until the spring. An opinion was 
expressed that £60 per annum was lost by the sogines being kept 
ning all night for the convenience of private lighting. 


Messrs, 
the Horsfall Furnace dicate, 
curious to note, have objected to the somewhat stringent financial con- 
ditions and tees embodied in the ion, and one— Messrs. 
& Oo.—has declined to send in a tender at all. 
Hm. Beaman & Deas's tender amounts to £16,520, and that of the 
company to £16,760. The former, however, includes four 
of the firm's patent double-cell destructor furnaces (equivalent to 
eight cells), whilst the Horsfall company's tender includes 12 celis. 
s engineer recommends the Vestry to accept the latter. 
$ is proposed to zink a well on the Town Mead site in order to obtain 
a Rpply of water for the new works. 


Gateshead, —The Parliamentary Committee has received 

p Eoposal for the electric lighting of the h from the Electrical 

ower Distribution Company, Limited. The Oommittee will inter- 
the company before making any recommendation. 


Glasgow,—The Corporation is advising all customers who 
‘plied for supply after July 1st that they will be supplied with 
curent at 250 volts pressure. 


— — The Law and Finance Committee has recom- 
hear for the i.. e Edinburgh, be appointed electrical 


‘sum of £1,115 for the purposes of the Committee in 


Halesowen.—The General Purposes Committee recently 
read a communication from the Midland Electric Corporation, stating 
that they desired to enter into an arrangement with the Council for 
the supply of electrical energy in the district. The representatives 
of the Corporation attended before the Council, and after hearing 
their opinion, the Council decided to make an application for a pro- 
visional order. 


Hampstead.—The Vestry bas resolved that the line of 
thorough extending along Quex Road, West End Lane, and 
Fortune Green Road, from High Road, Kilburn, to Fortune Green, 
also along Mill Lane, from West Ead Green to Ravenshaw Street, be 
lighted by means of arc lamps, at an estimated cost of £2,272. The 
Electric Lighting Committee has been empowered to take the 
necessary ateps for obtaining tenders for supplying the requisite plant 
for the completion of the scheme. 

The Vestry clerk has been instructed to take no further action 
toward joining other corporations in defending the action brought by 
Mr. Rucker in respect of the Zipernowski patents. 

The Board of Guardians have decided to take current for lighting 
their house from the Vestry, and not to instal separate plant. 


Hartlepool.— On 5th inst. the Town Council passed a 
resolution di ting the town clerk to take steps to procure a pro- 
visional electric lighting order. 


St. Helens.—In consequence of the death of Dr. Hop- 
kinson, the Electric Lighting and Traction Committee recommended, 
at the last Council meeting, that Mr. J. B. Highfield, at present 
resident electrical engineer to the Corporation, should be appointed 
electrical engineer, his duties and salary to be fixed at a subsequent 
date. The proposal was agreed to. 


Hereford.—The Electric Lighting Committee has signed 
& contract for the purchase of a site for electricity works for £1,650. 
A special Council meeting will be held this month to deal with a 
report of the Committee in regard to carrying out the scheme. 


Likeston.— The Council last week amended the 
minutes of the Tramways and Electric Lighting Oommittee by 
reducing the streets in which an electric lighting supply should be 
a for private consumers to Bath Street, Market Place, and Market 

treet. 


Lewisham.—The Blackheath and Greenwich District 
Electric Lighting Company's notice of intention to lay mains in 
various roads in the parish bave been approved by the Lewisham 
District Board, subject to the consent of the London County Council. 
The company asked how many public lamps the board required 
lighted, but the board has replied that, at present, it does not wish to 
go in for public electric lighting. The company hss purchased a site 
for works, placed oontracts for the erection buildings and 
laying of mains. 


Leyton.—The Local Government Board has sanctioned 
& further loan of £5,000 for 26 years ia respect of extensions. The 
Blectric Lighting Committee secured tenders for the additional 
plant, and recommend the acceptance of the following :—(1) Gas 
t—The Dowson Economic Gas and Power Oompany for the sum 
of £837 15s. (2) Dynamos—The Fuller-Wenstrom Electric Oom- 
pany for the sum of £484 14s., subject to tne working of the dynamos 
recently supplied by them proving satisfactory. (3) Gas and 
piping, &c.— Messrs. Wells Bros. & Oo., at schedule rates amounting 
approximately to £1,000. (4) Switchboards—Mesers. Laurence 
Scott & Co. for the sum of £50, subject to deductions and additions 
as per schedule rates. The Committee, pursuant to the authority 
given to them by the Council, have accepted the tender of the F'uller- 
Wenstrom Company for the supply of motor pump at the price of 
£65. The Finance Committee have been requested to provide the 
om raat next esti- 
mate, being the amount required to mee repayments of princi 
and interest on loans falling due during the ensuing half-year. 
the opinion of the Committee it is not to make further 


provision out of the rates during the ensuing -year for the work- 
ing or other expenses of the electrical department. 


would endeavour to ig ek a report on the subject of the lighting 
of the side streete. Mr. Brooke-Hitching asked whether, seeing the 
serious nature of the question, the Committee would appoint a sub- 
committee to consider the pro purchase of the electric lighting 
company. Mr. Turner remarked that a sub-committee was 

in existence. 


Loughborough.—The Corporation is teking steps with 
& view to purchasing the gas un . AÀ oommittee is of 
opinion that some of the public buildings and business premises might 
advantageously be lighted by electricity, and the Corporation will 
therefore apply for a provisional order for electric lighting. 
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Ludlow.—The Public Lighting Committee has considered 
the steps to bs taken in the matter of applying to the Board of 
Trade for a provisional order, and found that certain data should be 
gone into before the various papers were drawn up and submitted to 
the Council. The capital proposed to be expended in connection 
with the undertaking was £6,500. 


Marylebone.—Copies of the minutes of the ings 
of the House of Commons relating to the Vestry's pm for a 
provisional order are to be circulated among the mem It seems 
that the Vestry has by no means dropped the matter. 


Middlesbrough.—At a special meeting of the Electric 
Lighting Committee on 5th inst., plans and specifications drawn up 
by Mr. Hammond for mop scheme for the electric lighting 
of the borough were considered. It was originally intended to lay 
down plant estimated to cost £25,000, but a scheme was sug- 
gested, and it was unanimonsly thought that this would prove more 


advantageous to the town. This scheme was adopted, and it was - 


decided to apply to the Local Government 
borrow £36,000, to be repaid in 30 years. 


Monmouth.—The Drainage and Electric Lighting Com- 
mittee recommend that the Council advertise witbout delay for an 
electrical engineer to take charge of the generating station. It is 
expected that the installation will be running by Christmas. 


Nelson.—The Gas Committee has decided to make appli- 
cation to the Local Government Board for farther borrowing powers, 
amounting to £11,000, for increasing the supply of electric light 
within the borough. It is stated that the present plant is totally 
inadequate. . 


for sanction to 


Newcastle.—On 7th inst. explosions occurred in three of 


the electric lighting street boxes in Osborne Road. The covers were 
blown off, bat no one was hurt. 


North Berwick.—At a meeting of the North Berwick | 


Gas Commissioners last week, it was stated that, in response to the 
circulars sent out to the principal householders, it was ascertained 
that the probable number of lights to be used at the outset, in the 
event of the introduction of the electric light into the burgh, would 


be only 794. This being considerably short of the number requisite , 


to e the scheme a feasible one, it was agreed to abandon the 
matter for the time being. 


Northwich.—The Urban Council have instracted the 


Electric Supply Company to fix arc and incandescent lights as an 


experiment to test the efficiency of electricity compared with gas for 


street lighting. | 
Norwich.—On Friday evening last there was a failure 


in the private electric supply. At the Norwich Post Office consider- 


able inconvenience was occasioned. A local paper says that the 
5 the failure was a subsidence in the soil which disarranged a 
c 


the esca 
informed the Oommittee that it would be advisable for an arrange- 
ment to bé made whereby the furnaces might be stoked with fuel, if 
found necessary, during the hours of full load. . On the 

tion of the Committee, the Vestry authorised the 

suggested arrangement. . 


 Plymouth.—At Monday's Council meeting, Mr. Dutton 


asked the borough surveyor, in reference to the stack being built ust 


bebind the electrical buildings, was it & fact that salt water 
already lated into the foundation there; was it not generally 
supposed that the foundations were too deep, and was it not likely 
bey would have a considerable amount of trouble in the future from 
dampness, whether the flues were cemented or otherwise. The 
borough surveyor said salt water bad made its appearance. The level 
of the foundation was not too deep, and he had no fear with regard 
to the flues when constructed. 


Romford,—Last week the Council discussed whether to 


take steps to obtain powers to supply electric light and power in the 
e cr ee eee to the Lighting Committee, with 
power 


'Rothesay.— The engineer for the scheme for lighting the 


front (Mr. T. O. Fulton) has been instructed by the Blectric Light 
Committee to obtain estimates of the cost of an installation. 


Sale.—The District Council Electric Lighting Committee 
will hold a special meeting to go further into ¢ 

tricity supply, whether to take it from Manchester 
what else to do. 


Shipley.—The Urban District Council last week resolved 
to apply to the Board of Trade for a provisional order for electric 


or Stretford, or 


lighting. Mr. James Roberts quoted figures to show that ample . 


power would be generated by the barning of refuse, not only for the 
pumping of sewage at the sewage works, but also to provide electric 
light. | 
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recommenda- - 
carrying out of the 


e question of elec- 


Shoreditch.—The London County Council, in view of 
the accounts issued concerning the of the Shoreditch electri 
light and refuse destructor works during 
objected against the rating of £600 gross, £500 rateable value, 
was fixed by the Vestry on the basis of structural value. The 

Committee now state that, on their behalf, it has been 
that the fairest basis of assessment was that 
railways, ice he and gas and 
actual aunual pro pray Jerciagdusr ric is what a 
year to year would give for 
Uchein pol : grey be treated dertaking 

g un 8 as one un » aad 
the net result of thelr joint should be arrived 
been ner carefully done by the Council's valuer, who 

the Vestry's accounts published to March 25th, 1596, 

rat paravi on ne commercial basis a 
managed by a p company, 4500 per 
establishment charges against the revenue, and £800 per 
depreciation (on the basis of the par &o., wearing out in the 
tive ods for which the loans 
the London Oounty Oouncil), the gross val 
with a net rateable value of £834, whilst the estimate for the year 


thought best to fix each year's rating upon the actual profits earned, 
C ee ee 
has been agreed at £1,800 gross, £834 rateable, w is considered 
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reasonable upon the the accounts, y as any saving 
of the Vestry dust over the old system of by 
canal is not taken into account. As these figures are by 


a high independent authority as the actual commercial result, on the 


ing Committee state that they are of value from other points of view 
than that of rating. On the recommendation 
Vestry has approved this method of assessment. 


& 
E 
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on could be nee of. 


16-0.P. lamps for the street lighting, 
be permitted to supply current for private consumers. The capecity 
of the plant which he is 


utting is equal to 500 lights. The 
plant to be first installed will comprise a 22-ELP. Priestman oi] engine 
and a 240-volt 30-ampere Eidiswat dynamo, an Ediswan switohboard, 
and a battery of acoumulators. The cables are being made by the 
Manufacturing Company. - | ; 

The J ˙ E E 
company to apply for a provisional order for electric lighting. 

Stretford.—At last week's monthly meeting of the 
District Council, Mr. T. Johnston said the sub-committee appointed 


to deal with the question of employing another electrician in reference 
to rat ype f met, and were gi the matter their most 
careful deration.—Mr. W. Wardale said he would like the rale 


Mr. F. F. Bennett, 
Manchester, and to Prof. J. A. Dawson, by the Oo 
materially. Mr 


—— 


existing q 

serious factor to re bcd 5 a 
to debit the costs of wor. one 

as the cheaper method, two stations, one for each centre of 

tion. Prof. J. A. Dawson, on the other hand, had 8 
draw up a scheme for lighting and electric traction, refuse destructor 


forming 20 par of his e. The revenue, 60 
and profits for lighting in both engineer's all but coincide, 
3 — ihe a high tensic a alte s cdd eb 
system, and the other a on ü 

to both reports, Mr. Bennett has 3 re and esti- 
mates for fighting and ha in which the refuse re are 
left out altogether, and therefore one station to deal with 


the whole district. 
(Continued on page 565.) 
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THE DUMOULIN COPPER DEPOSITING 
PROCESS. 
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Br JOHN B. C. KERSHAW, F. O. 


a 

` Oy August 80th last, the writer paid a visit to the odorous 
«town on the banks of the Mersey, which during the latter 
ul of the present century has been the chief centre of the 
y gish alkali industry. Happily the day was fine, and the 
«mme and smells of Widnes were not hanging about the 
> md in the manner that is customary when rain has 
^ filen, and the air is charged with moisture. The greater 
~ purity of the atmosphere as compared with that observed 
ding earlier visits by the writer to this town in the 
eighties, is no doubt partly due to the greater watchfulness 
f the alkali inspactors, and to the greater care exercised in 
he con ol of the works; but it is also due to the diminu- 
n in the number of chemical works in operation, and the 
‘importance of Widnes as a chemical centre is distinctly on 
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| New works are, however, springing up, and the object of 
| le writer's visit was to inspect one of these—the recently 
Completed works of the Electrical Copper Company, of 
london and Widnes, who have commenced the manufacture 
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of copper tubes and sheets by the Damoulin process. In the 
ordinary electrolytic copper works, the deposit of copper 
obtained at the cathode is rough and coarsely crystalline, 
nd further operations are requisite before this copper is 
abel in the form in which it is ultimately used. In the 
/ Dumoulin and Elmore processes, the copper is deposited 
, "aarevolving mandrel, and is obtained in dense homo- 
^ geneons form, only requiring passage through the annealing 
3 furnace to be ready for the market. These two processes 
j life Merely in the method of obtaining dense smooth 
„ deposits while using currents of high density. 
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In the Elmore process, traveling agate burnishers, in 
conjunction with unpatentable (?) details of procedure, are 
said to be used; whereas in the Damoulin process, strips 
of sheep skin, from which the fat has been extracted by 
chemical treatment, hang over this upper surface of the 
mandrel, and are said to prevent any roughness in the 
deposit. 

The Damoulin process was invented by a chemist working 
in M. Dumoulin's laboratory in Paris in the year 1895, and 
the process is protected by British patents No. 16,360, 1895; 
No. 9,289, 1896; and Nos. 2,709—2,712, 1897. The 
British and foreign patent rights were purchased by “ The 
Electrical Copper Company,” capital £500,000, in May, 
1896, and the works at Widnes were built in that year, and 
put into operation in the latter part of 1897. The experi- 
mental works at Brumoy were alio purchased by the com- 
pany, and samples of tubes and sheets are being produced at, 
this place. 

The plant at Widnes has hitherto been used only for the 
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THE GENERATING MACHINERY—SOO H.P. 


manufacture of sheet copper, but vats have been erected for 
the production of boiler tubes, and tubes are now being made 
at the Widnes works. These are situated on land which affords 
plenty of room for growth and expansion in the Ditton 
Road, Widnes. Curiously the neighbouring works, also a 
recent addition to the number of metallurgical works in 
Widnes, is the electrolytic copper refinery of Messrs. 
McKechnie Bros. 

The machinery and plant of “The Electrical Copper 
Company ” is contained in several large and well ventilated 
brick buildings, each operation in the conduct of the process 
being carried on in a separate building. ' 

The generating machinery comprises five Peach engines 
direct coupled to five Crompton dynamos. The engines 
run at 460 revolutions under a steam pressure of 150 
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lbs., each engine being of 160 I.H.P. The dynamos are 
direct current machines, and yield 1,800 amperes at 75 
volts = 97:5 kw. The engine house also contains one 40- 
H.P. horizonal slow-speed engine by which the machinery 
of the depositing vats and engineering shop is driven. 

The copper depositing vata are contained in a second large 
building leading out of the engine house. Each vat is a 
shallow wooden trough, lined with lead and provided with 
supply and exit pipes for circulation of the copper sulphate 
electrolyte. This latter contains about 7 per cent. sulphuric 
acid, and 40 per cent. cupric sulphate. 

During the passage of the electric current it is maintained 
in violent agitation by the revolutions of the mandrel. The 
mandrels are hollow cylinders of copper 12 feet long by 16 
inches in diameter, capped at the ends, and mounted in 
insulated bearings. They are only half immersed in the 
electrolyte. The strips of sheep skin which give coherence 
and density to the deposit are held in a wooden frame, 
running from one end of the vat to the other above the 
mandrel. By means of an eccentric driven by a belt from 
the main shafting, a short longitudinal movement is com- 
municated to this ! 


electrolytic copper stripped off with ease. The whole open. 
tion does not occupy more than five minutes, and afte 
applying a special composition to the surface of the mandre 
it is again ready for immersion in the electrolyte. The sheets 
of copper formed in this manner weigh about 44 Iba, and 
have a superficial area of 48 square feet. In the case of 
boiler tubes, the removal of the mandrel from the interior of 
the deposited copper tube will be effected by means of an 
hydraulic press. The depositing building at Widnes coniaim 
80 vata similar to the above, and therefore when worked to 
its full capacity can produce 60 of the sheets per working 
day. The sheets of copper are carried from the deposit- 
ing house to an adjoining building where they we 
annealed in à muffle furnace at a dull red heat, and the : 
pickled in dilute sulphuric acid to remove the scale of aride 
formed during the annealing process. Opening ont of the 
depositing house is a large building in which the electrolyte 
of copper sulphate is filtered, cooled, and pumped to the : 
storage tanks, from which it flows by gravity throngh the : 
depositing vats, back to the well in the same building. The 
filtration and cooling of the electrolyte after each passage 


through the de 
wooden bar, and positing vais i 
through it, to all found to be eign. - 
the strips of pre- tial to the su- 
pared skin which ful conduci of this. 
it holds. Every roots. 
Sue n of À large machine . 
the deposit, is thus shop, a laboratory, 
constantly lightly 0 0 store hoo 
rubbed by 1 for the finished 
strips of shee copper co 
skin. The anodes thie works ii 
are thick plates Recent tests of 
of raw copper, the sheet copper 


roughly shaped to 
semi-circular form 
and provided with 
flanges, by which 
they are supported 
upon the vat 
walls. The two 
diagrams given 
below show the 
general arrange- 
ment of anodes 
and cathodes in 
the depositing 
vat. 
A large number 
of these bent 
anode plates are placed side by side in the vat, until its 
len is quite occupied by them. The hollow cylinder 
with its capped ends is then lowered into its bzarings, 
the electrolyte is run in, electrical contact is made and the 
deposition commences. The surface of the mandrel requires 
special treatment to prevent adhesion of the deposit. 

After the deposit has struck“ all over the surface of the 
mandrel, the bar holding the strips of sheep skin is brought 
into the vertical position, and the deposition of copper pro- 
ceeds without further attention. 

The mandrel is revolved at a high speed, and the elec- 
trolyte is kept in rapid circulation during the whole period 
of deposition. Under normal working conditions it requires 
about 10 hours to deposit 44 lbs. copper in one vat, and the 
tube thus obtained is about 25 gauge in thickness, and 
weighs about 14 ounces to the square foot. The current 
density used is between 35 and 40 amperes per square foot 
of cathode area, whereas 20 amperes is the maximum now 
attained in electrolytic refineries with stationary cathodes, 
and formerly the current density used in these rarely exceeded 
4 amperes. The gain in the time required to deposit large 
amounts of copper at the cathode is very marked, and the 
output of a plant could therefore be greatly increased by use 
of rotating cathodes. The voltage required is about 1°6 per 
vat, but this rises as the anodes are eaten away. When the 
deposit has attained the desired thickness, the mandrel, with 
its casing of pure copper, is bodily removed from the vat by 
a travelling electric crane, and is carried to a specially 
designed lathe, where a longitudinal out is made from one 
end of the cylinder to the other, and the resulting sheet of 
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produced by this: 


of 184—24 tom, 
and an elongation 
of 28—30 pr 
cent. | 

The writer's 
thanks are due to 
Mr. Moir, the 
managing director 
of che Electrical 
Copper Company 
for permission to 
inspect this inte- 
resting process st 
work upon an industrial scale, and for the photographs used 
to illustrate this article, and also to Mr. William Langdon, 
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the manager of the Widnes works, for the attention an- 
courtesy shown on the occasion of his visit. 


220-VOLT AND ALTERNATING CURRENT 
| SYSTEMS. 


A PAPER upon the above subject appeared in a recen 
number of the American Electrician, the writer being Prof 
Geo. D. Shepardson. He therein attempts to compare tb 
relative advantages and disadvantages of the two system- 
and also the three-wire 110-volt system (110 between oute 
and neutral). 
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Like a wise man, he studiously avoids giving his own 
opinions, and simply tabulates those of other people, leaving 
his readers to fight it out and form their own conclusions. 
After stating that “the main argument in favour of the use 
of higher voltage is the great saving in the copper required 
in the wires and the greater distances that may be reached,” 
he proceeds to use the well-worn figures in support of this 
contention, and shows that by increasing the pressure from 


100 to 124 volts, 32 per cent. of the bare copper is saved. 


Immediately following this observation, he says :—‘ If so 
much copper can be saved by increasing the voltage only 10 
or 20 per cent., the question at once arises, why not boldly 
double the voltage, or even go even higher?” A rather 
formidable nornon to put to so-called low tension under- 
takers, who 


volts, and yet will not admit that for the same reasons the 
high tension people are justified in using 2,000 volts or more. 
Curiously enougb, every device for raising the pressure at the 
consumers’ terminals has emanated from the supporters of 
“low” tension ; 200-volt lamps were introduced to meet the 
needs of the same system, while “low tension in the Board 
of Trade regulations was raised to 500 volts for the same 
reason. 

The arguments for and against the 220-volt two-wire 
system are in some cases obvious and in others amusing. 


ve from time to time been compelled to raise. 
their pressure until it has gone up from 100 to nearly 500. 


would again make an English high tension man smile. It 
would be interesting to see some pressure curves taken 


. “ nnawares on some American circuits during heavy shift. 


The suggestion that with alternating current arc lamps can- 
not be used indoors on account of the noise, is contradicted - 
by the writer of the paper, who suggests that enclosed arc 

lamps make scarcely any noise. We would remark, also, 

that as a rule, we would rather not use arc lamps indoors. 

On the question of shock and lightning risks, the 220-volt 

people score in America, on account of the overhead wires; 
bat when they say “there is no induotion to disturb telephone 

circuits," and * the 220-volt dynamo may be coupled directly 

to the engine, thus avoiding the losa of from 2 to 5 per cent. 

in the belting,” &c., we can only remark that the credit is 

not due to the 220-volt system in either case, nor is the fault 

due to the alternating Bystem, but to those American engi- 

neers who misuse it. : Cans 

On the other hand, some of the arguments used against 

220 volts are equally wild. For instance:—' The 220-volt. 
lamps are of low efficiency, requiring 55 to 80 watta when 

new, a8 against 45 to 60 watts for 110-volt lamps;" while 

we are told by the writer of the paper that “the 220-volt 

lamps of two prominent makers give nearly 20 C.P., although 

marked 16 C. P.,“ in which case the efficiency would be about 
the same. In England, at any rate, the difference in effi- 
ciency is not sufficient to be serious, hence all the arguments 


When comparing used by those who 
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or instance, TEE — rate system o 
E 5 A — EE PR ori eer the 

“The lam — o * igh voltage lamp 
are stronger, being in ae. |e F^ dos not a ply, 
about 20-0.P. in- Se more particularly 


— — — 


stead of 16," and 
that “the lam 

give a more steady 
light,” are both 
made in support 


the promoter of 
this argument had 
Le his mind. 

y com a 
25.0. F. 22 9. 
volt lamp in 
“strength” with 
a 16-0. P. 100-volt 
lamp? Why not 
compare the 
“strength” of 


—— — 
z ove - (t 
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a8 the Englisn 
practice ia to 
charge chiefly by 
meter. 

The objection 
urged against 220- 
volt lamps that 
“the fila ments, 
being so slender, 
they cannot be 
used ina horizontal 
or inclined posi- 
tion without great 
risk of the fila- 
ment drooping 
over and touch- 
ing the glass bulb, 
thus breaking the 
globe," depends 


L 
í | 


two similar lamps. upon the make of 
It looks as though Tug Druorrix Copper Depositin@ Process.—THE DEPOSITING VATS, lamp, and nearly 
the maker ir- all the later 


tended to make a 16-C.P. lamp and evolved a 20-C.P., and 
then used it as an argument in favour of 220 volts ! 

Respecting the relative steadiness, a high tension man 
would smile, 

Comparing 220 volts two-wire with the three-wire system, 
we find great stress laid upon the assumption that only one 
dynamo is required in the former case as against two in the 
latter, and that, consequently, (1) first cost is less, (2) one 
dynamo is more efficient than two half the size, (8) less 
space required, (4) one machine requires less attention and 
repairs than two. It does not seem to have dawned upon 
the people using these arguments that whatever pressure is 

it is not necessary to use two machines on a three-wire 
system, and that such a method would be considered obsolete 
in England. Why does not America adopt the English 
practice of feeding the outers, and balancing with battery, 
motor generator, or small dynamo? Comparing 220-volt 
two-wire with alternating high tension, the first claim in 
favour of the former is startling. ‘ ALL the 220-volt plants 

to be making money, while most of the alternating 
carrent planta claim to be losing continually, having never 
paid expenses, dcc." (italics are ours). We can only assume 


thet the American practice of using small house trans- 
formere—long since obsolete in England—is responsible for 


this state of affairs. The statement that the '*220-volt 
sytem gives better regulation, hence the light is better," &»., 


varieties provide some means of holding the filament in 
position, or else double filaments are used in series. 

The same objection applies, but to a less extent, to: 
110-volt lamps. The question is, how often it is requisite or 
necessary to place lamps in a horizontal position? - | 

Other objections based upon the assumption of a consider-. 
ably lower effioiency and the gradual increase in. current 
taken are: “The unproductive load becomes greater if. 
charging by the lamp hour or flat rate by the month," or “the 
load quickly increases beyond the capacity of the plant.” 
„The lines will have a larger drop than calculated, hence 
the watts lost on the line will be greater.” All ‘tue lines 
must be larger. . . thus losing a considerable benefit from 
the higher voltage.” There are further arguments that the 
dynamo and engine must be larger for the same lamp capacity - 
(italics oura), increasing first cost 10 to 20 per cent. greater 
consumption of coal. Even assuming that American: 
220-volt lamps are as bad as represented, it is surely far 
more satisfactory to both supply company and consumer 
that the consumption should be registered by meter in watt- 
hours, save in exceptional cases. The arguments adduced, 
however, seem to point to the fact that American methods 
are to the English mind somewhat crude, and that no pro- 
vision whatever is made for extension in either plant or 


mains. 
Prof. Shepardson, after quoting the various statements for 
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and against each system, says, T he writer disclaims all respon- 

sibility for the truth of the arguments detailed above, but 

gives them as those used by the advocates of the different 

systems. He believes they are all (italics ours) true, as far 

as theyigo, but his experience does not fully cover arguments 

8 and 10 for the 220-volt system, or arguments 23 and 24 
inst. 

Nos. 8 and 10 state that the 220 -volt lamps do not blacken 
so much as 110-volt lamps, and customers, being better 
satisfied, take more lamps. Nos. 28 and 24 against refer to 
220-volt enclosed arcs, and states that they are not so satis- 
factory * since the current isso small that the largest part of 
the light comes from the arc rather than from the carbone, 
thus making a violet tinge that is not agreeable.” An arc 
lamp in which the light is produced chiefly by the arc would 
be an interesting study as a source of light, and, curiously 
enough, Lieut. Francis A. Badt, in an address before the 
North-Western Electrical Association, Milwaukee, in January 
of this year, advocated the connecting of enclosed arc lamps 
across the 500-volt mains for railway purposes. 

Unfortunately for Prof. Shepardson’s belief in the truth of 
all the arguments given, they are in some cases contradictory. 
The paper is, however, of oonsiderab!e interest in many 
respects. The writer's views, as far as may be jadged, are 


favourable towards the alternating system. 


distance on the two journeys, going and returning, was 60 
knots, resulting in an average speed of 13˙5 knots per hour. 

The builders, Messrs. Vickers, Sons, and Maxim, of 
Barrow, were represented by Mr. A. Adamson. director, 
Mr. W. Shuter, managing director, Mr. F. R. Luo, 
the engineer-in-chief, Captain W. R. Cato, and Mr. C. Crook, 
were on behalf of the Telegraph Construction Company, 
ara with Mr. G. Spott, the naval architect of the 
vessel, | | 

The principal dimensions of the ship are as follows: 
Length, 467 feet overall ; breadth, moulded, 54 feet ; depth, 
moulded from top of keel to spar deck, 36 feet. She hasa 
double bottom, 4 feet 8 inches high, and water ballast 
capacity of 1,400 tons. Fully loaded to Suez Canal draught 
she can carry 8,620 tons dead weight. There are four pole 
steel masts fitted with derricks. | = 

The anchor gear is of the most modern kind, and the 
anchors of the stockless pattern. The steam steering engine 
is carried on the tiller, thus doing away with all chains, and 
controlled by a telemotor from the bridge. Tlie electric 
lighting of the sbip is in duplicate, the dynamos are coupled 
direct to the éngines, and the light leads are pro in 
steel insulated tubes. 

Amidships, under the bridge deck, is the dining saloon, 
and sleeping rooms for the staff and officers of the ship, 


THE CABLE SHIP ‘f ANGLIA." 


For some unknown reason, the writer appears to have 


overlooked the fact that all the arguments in favour of the 


220-volt lamp—as distinct from the 220-volt two-wire 
system—apnply equally to either the three-wire, five-wire, or 
high tension system, and cannot be claimed by the two-wire 
system alone, as is attempted in the paper, while the ONLY 
arguments used which actually apply to the system as 
distinct from the lamp, are 11 and 12, viz.: “The wiring 
is simpler,” and “ there is no trouble from unbalanced load,” 
and even these do not apply when comparing with high 
tension alternating. 

Obviously, if the 220-volt lamp is an advantage to one 
system, it is of equal advantage, as far as the distributors 
are concerned, to all systems, and may be made use of on 
three or five-wire systems, by simply doubling the pressure on 
the outers, as has been done in England in several cases. 


THE TELEGRAPH CONSTRUCTION AND 
MAINTENANCE COMPANY’S TWIN 
SCREW CABLE SHIP “ANGLIA.” 


THE trial trip of this ship took place on SEITE 24th 
between Barrow and Liverpool North West Lightship. The 


together with kitchen, pantry, bath rooms, and other offices. 
The spar deck, bridge deck, and navigating bridge are laid 
with East India teak planking. The main engipes are two 
sets of the triple-expansion inverted direct-actiag type, 
having cylinders 22, 354, and 61 inches diameter respec- 
tively, with a stroke of 48 inches. 

There are four single-ended steel boilers 16 feet 4 inches 
diameter, 10 feet 10 inches long, with four furnaces each. 
The working pressure is 195 Ibs. per square inch. The 
I.H.P. on the trial tip was 4,000. The propellers are four- 
bladed, of bronz. | 

After the trial trip, which was most satisfactory in every 
respect, the Anglia was handed over to the command 
of Captain W. R. Cato, who then brought her round to the 
Thames. She is now moored off the company's works at 
Greenwioh, to be fitted with four cable tanks, her paying out 
and picking up machinery, &c. The machinery is to be of 
the lat est construction and design. : 

The tanks and machinery have been built at Greenwich 
by the Telegraph Construction Company, and include many 
improvements, dictated by the experience of the compamy's 
engineer and staff. 

Her first voyage will be laying a cable for the Eastern 
Telegraph Company, from Gibraltar to Malta and Alexandria, 
on which she will shortly be despatched, with a total length 
of 2,181 miles, weighing some 4,650 tons. 
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ELEOTRIO LIGHTING NOTES. 


(Continued from page 580.) 


Stafford.— The Free Library, reading and reference 
rooms are to be lighted electrically. A sub-committee has been round 
the town, and decided upon increases in the number of lamps in 
various parta. 

Stockton.—It is expected that the work of laying the 
new electric plant for the town of Stockton will soon be in 
that within 12 months the borough will be lighted throughout by 
dectricity. At a meeting of the Town Oouncil last week the Gas 
Committes recommended that the town clerk be instructed to inform 
the Brash Electrical Engineering Oompany that the sanction of the 
Local Government Board had been obtained for the loan required for 


the engineer, was accepted subject. to a formal contract ai 
| b the Cor- 


Sunderland. — For a couple of hours on Sunday night 
the electric light was in the principal streets. 
' The facts are as follows:—There was a breakdown of a large con- 
' œntric cable on Sunday night at 6.10, which prevented the direct 
. eument supply being re-started until 8.20. An attempt was made to 
cear the fault by “ burning out,“ but this was unsuccessful (of course 
it was not known that it was a concentric cable). On tion it 
wis found that a length of some 50 yards had been burnt out, so 
it will be evident the short was a bad one, starting in one place and 
reading backwards. It is strange that no intimation 


Swinten.—The Swinton and Pendlebury Urban District 
3 dave — to apply for . Mo vias for the supply 

electrica] energy for traction and public urposes The 
Council have called in a consulting d 60k. to ndviee them Ka bo tho 
probable cost and best sites for the ; 


Teignmouth.—At last week's District Council meeting the 


Gas Committee recommended that the surveyor pre a report and 


u estimate of the roximate cost of lighting outh and 


electrical engineer would have to be 


Tottenham.—At the District Council meeting last week, 
the General P Committee recommended that the Council 


| ürposes 
mplied to the Board of Trade for a provisional order to supply elec- 
wi dad been 


ticity within the district, and that the applications that 


improvement of the street 
Alderman Oronk ressed 


TTT 


9 the town clerk (Mr O. Ori ky aa 
9 wn e e 

electrical (Mr. Horace Boot), works and 
. Mbetations, and i$ was understood he favourably. On 


following day (Sth inst.) the Council decided to light Bt. John’s 


. the 
Road as far as Skinner's School, and London Road as far as the 


4 very large majority, that it was well worth the expense to light the 
town i In the Lures cé Ula odeurs tha Cote clack that 


\tentative outlay of £13,000, which would meet the expenses of 4,000 
En 
pi. Thare DAC DSen An ee ee 
gross revenue year 
Year £5,604, Tes groas prot to March 23rd, 1897, was 10 per cent. 
d. 8 


tad suburbs. The light was now a source of considerable municipal 
Profit, From 1807 0 1898 the electric light 5 


Walsall,—At the Counoil meeting on 10th inst., the 
Committee recommended that the salary of the 
be increased 


d,and 


Warrington.—A Committee has approved of the plans 
of the proposed electric light station, and Mr. A. H. Preece has been 
3 engineer to prepare a scheme for lighting the 

wn. 


Wath.—At thie last meeting of i Wath Urbat Council 
otice i intention to order to 
light that toma with the electrie light’ > O > Povisa 


Whitefield.—The District Council is approaching the 
Manchester Oorporation to invite from them an offer to supply the 
district with electric light together with particulers of cost. 


Whitehaven.—The Harbour Commissioners have just 
entered into a contract with the Whitehaven Oorporation for the 
lighting of the harbour by electricity for a term of five years. 


g Commi P 
detailed re upon the p extensions of the electric ligh 
system is the bona S doner to cope with the increasing . 
tor the illuminant. ese extensions were briefly referred to in the 
ELECTRICAL Review of September 30th, and their estimated cost is 


stations of two transformers each in the Bt. James's 
Street districts, and also at or about Clark Street (Tettenhall Road) 
and on the Dudley Road. Under the existing system all the current 
is sent from the ting station to the Town Hall switching 


pressures. The Committee also propose that another trunk 
should be laid from the generating station to the Town Hall, believ- 
ing that as the system ana grown Mo much it is undesirable that the 
whole of the supply should depend upon the integrity of one trunk 
wire. Last winter the trunk main was loaded to 66 per cent. of its 
full capacity, and the anticipated increase of 50 per cent. next 
wuer i AE the ung The Committee sias in view 
possibility of & supply of energy being required for tramway 
vicinas Gill 2 Sieger uirga anior piti to the oy tad 
system made ually, exten together over 
years. The result will be that the Town transformers will 


cessary to inspect wiring remises, 
and, probably, to re-wire at the Oorporation’s expense, and to supply 
gratis new lamps and fittings suitable for the in pressure. 
The combination of the high and low tension systems will 
reduce the risk of breakdown. The following are the principal items 
of expenditure now projected :— Extension, &c., of generating station, 
steam dynamo see £4,000; a 260-call battery, £3,000; à charging 
steam dynamo sets, £4,800; a , £3,000; a 
set, £1,000; additional fi £1,200; new trunk mains, £3,950; 
new branch mains, £2,306; cost of partial conversion to the three- 
wire system, | 


Worcester,—The City Council will join other municipal 
authorities in contesting Mr. Martin Rucker's claims for infringement 
of the Zipernowski patent. 


ELEOTRIO TRAOTION AND 


MOTIVE 
POWER NOTES. | 


Biackbura.—The Town Council has resolved that, 
immediately electric traction is substituted for the existing horse 
. all journeys within the borough shall be reduced 

one penny. 


of a letter 


eting 

electric trams from the top of North Street to the Seven Dials,” | 
Dyke Road, and also a service from the centre of the town - 
to the Queen’s Park district. It was resolved that the consideration 
of the matter be deferred. Councillor Oarden said he did not see 
why the fact that the committee were receiving applications from 
companies should compel them to defer the question of establishing 
tramways themselves. The Dyke Road district, among others, was 
much in need of means of transit,and he did not see why the 
Oouncil could not embark experimentally on a small piece of line 
such as he had Oouncillor Broadbridge said he hoped 
the committee would consider the disad of having tramways 
in the borough. He looked rather to the development of traffic by 
motor carriages. Oouncillor Halliwell referred to Coventry as a 

lace where electric tramways were taken through narrow streets. 

he Mayor (Sir John Blaker), in reply to a question, said bai As 
not power to run electric trams, but if they wanted it they gos 


— 2. 
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it. In the course of the discussion which followed, Councillor 
Buckwell said he should be sorry to see a tramline on the front, but 
he was pleased to see so many members in favour of tramways in the 
outlying districts. The Mayor hoped tbe discussion would now 
drop. They were inundated with applications from companies, and 
further debate might prejudice their position. He was sure it was 
the opinion of the Council that if tram ways were to be introduced it 
should be by the Council themselves. 


Coatbridge and Airdrie.—At Airdrie Town Council on 
6th inst. the clerk read a letter received by the town clerk of 
Coatbridge enclosing copy of a letter from the Parliamentary solicitors 
on the tramway question, stating that the Board of Trade will hold 
an inquiry into the application for a light railway tramway for 
Airdrie and Coatbridge at their offices in London, on 27th inst., when 
an opportunity would be given to the objectors, or their agente, of 
being heard in support of their objections. The Provost explained 
that at the last joint meeting of the committees it was arranged to 
oppose the British Electric Traction Company's application, seeing 
that they now withdrew from the agreement to give half-mile stages 
and half-penny fares. The Council unanimously approved of this, 
and left to the committee to arrange for the opposition to be atated 
at the inquiry. 


Dublin.—The Dubliu Tramways Company's large new 


electric power station at Ringsend is being pushed forward as quickly 
as possible. 


Halifax.—At last week's Town Council meeting, in reply 
to Mr. Wheater White, Alderman Booth (chairman of the Tramways 
Committee) said that until they procured additional cars they could 
not accelerate the service to King Cross or Highroad Well. Of the 
ten cars which comprised their present equipment, three were just 
now disabled. Four new cars were expected shortly. The following 
contracts were accepted:—Messrs. F. Pearn & Co., Limited, Man- 
chester, to supply a pipe-facing machine for £214; Messrs. C. A. 
Parsons & Co., Newcastle, for the supply and erection of two steam 
turbine dynamos at £4,400; Messrs. Joseph Bancroft & Co., for 
slaters work in the erection of a new retort and purifying house, 
£579; for the supply of car trucks and electrica] equipment, the 
British Thomson- Houston Company, Limited, £3,419 16s. 9d.; and 
the Westinghouse Electric Company, Limited, £3,450 4s. It was 
decided to authorise the Tramways Committee to erect a tramway 
dep6s on land at the junction of Shaw Hill and Free School Lane, at 
an estimated cost of £4,200. 


Hamilton, Motherwell, and Wishaw.—According to 
the Hamilton Advertiser, the popoe electric tramway for this 
district is likely to be proceeded with shortly, and will be designated 
“The Hamilton, Motherwell, and Wishaw Tramway Company.” The 
route will be from Btonefield Road, Blantyre, through Burnbank, to 
Hamilton, along Almada Street and Cadzow Street, down Castle 
Street to the Edinburgh Road, thence to Motherwell, p indmillhill 
Road, and on to Wishaw, by way of Flemington, igneuk, and 
Shieldmuir. Negotiations for the appointment of an engineer in 
connection with tbe work are in progress. 


Hawaii—Addressing the shareholders of the Hawaiian 
Tramways Company at Cannon Street Hotel on Tuesday, Col. 
Davidson, the chairman, said that with reference to the change of 
motive power to electricity, the matter had now become one of great 

. About five or six years ago they obtained power to use 
electricity, but it had not then developed as it had since done. The 
expense of making the change would at the time have been very 
great, while the profits on the capital which they had already 
expended had been disappointingly small. Since then a tramway 
company to use mechanical traction, called the Rapid Transit 
Oompany, in direct competition with this company, had been 
sanctioned by the Hawaiian ture; it did this at the very last 
sitting it held. The directors this Bill, and ted one on 

of the company to extend their line and use electricity. 
Simply because they were an English company, however, their Bill 
was shelved. When they endeavoured to obtain capital in Honolala 
to adopt electric power, which was wanted by the people there, they 
could not obtain a cent. While mechanical traction was in its 
experimental stage, the directors did not consider it advisable to 
recommend the shareholders to subscribe the capital to make an 
alteration, which at that time had a doubtful future. Now that the 
installation was much lesa expensive, and that cars could be bought to 
suit their light rails, the case was different; but they were met by 
opposition, The English company, which had spent £95,000 in 
constructing the tramway, and which had ran the industry at very 
small profits for nearly 10 years, was not to be allowed to make the 
alteration, but the concession must be handed over toa new local 
company. Thet was what the Hawaiians said. The directors, how- 
ever, maintained that the right conferred upon the company to use 
electricity bad never lapsed, and they had perfect confidence in the 
integrity of the Government of the United States of America to 
confirm and uphold the rights of English investors in the Hawaiian 
Islands, which had recently been annexed to that country. They 
had, therefore, begun to carry out an electric ins ion from 
towards the town, and should this prove successful, they might have 
to ask the shareholders to help them to continue the alteration. 


Hessle-Hull.—On 5th inst. at a meeting of the Hall 
Tramways Committee a deputation attended on behalf of the pro- 
moters of a ccmpany who propcse constructing an electric tramway 
from Hessle to connect with the new system at Hull. 


Kidderminster and Stourpert.—The London Gazette 
for 7th inst. contains a copy of the bye-laws and regulations made by 
the Kidderminster and Stourport Electric Tramway Company. They 
are signed by Messrs. J. 8. Baworth and E. Garcke, and 


Mr. H. 8. Hodgson, secretary. 


Leeds.—The City Council on 4th inst. went into con. 
mittee to discuss two resolutions passed by the Parliamentary 
Committee as follows:— That the Oouncil be recommended to 
promote a Bill in Parliament for powers to extend the tramway of 
the Corporation from the city boundary to the boundary of the city 
of Bradford ;" and “that the town clerk be instructed to apply for 
the consent of the West Riding County Council, as the road authority, 
and the Urban District Councils of Pudsey, Farsley, and Calverley 
to the proposed tramway extension." The resolutions were carried 
by 29 votes to 17. 


Light Railways.—The Board of Trade has issued rule 
and scales of costs relating to the allowance and taxation as agains 
a light railway company of all costs and charges of a claimant in an 
arbitration. 

Madrid.—The official trial of the new electric trolley 


TREATS in Madrid took place on the 8rd inst. with successtu 
results. 


Manchester.—The Tramways Sub-committee have 

red their report on the electric tramway systems of Dublin, Glasgow, 
Hamburg, &c., and they recommend the immediate purchase of a 
site for a power station and the preparation of the track for electricity. 
They recommend double-decker cars for certain routes, and single- 
deckers on others for experimental purposes. The various matten 
come before the Tramways Committee's meeting next Monday. 


Middlesbrough.—Mr. Clifton Robinson has been laying 
before the Streets Committee the proposals of the Imperial 1 
ways Company to extend their electric tramlines to the north side of 
the town. The company will reoeive the same 
given on & former occasion. 


Oldham.—The Chadderton District Council cannot come 
to a decision as to the proposal of the Oldham Corporation re running 
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electric trams through their district, as the information provided ui 


insufficient. 

As the Middleton light electric railway scheme is considered likely 
to interfere with the full development of the Oldham Oorporation 
electric lighting and power undertaking, the Surveyor's Committee 
has just formulated a list of objections to the powers sought by the 
promoters. The Oldbam Oorporation itself, as already stated, has a 
tramway scheme in hand, and this is one of the arguments used by 
the Surveyor's Committee. | 


Pembroke.—The Commissioners have written to the 
Dublin United Tramways Company stating Len provided the Board 


Road, Morehampton Road, ny Road, a Nay Road, 
Stillorgan Road, Sandford Road, Olonskeagh Road, Avenue, 
London Bridge Road, Tritonville Road, Seafort Avenue, Strand Road, 
Gilford Road, Sandymount Road, and Newgrove Avenue, the tran- 
way electric equipment as shown in statement submitted. The Com- 
missioners will not, however, approve of the form of manholes and 
street boxes, with the ventilation and drainage of whioh the Board 
of Trade are not satisfied. With respect to the the road 
authority, on the recommendation of their surveyor, have deter- 
mined to have span wire posts on Tritonville Road. 
that 
the 


Portsmouth.—An impression having got abroad 
ae Tramways Company is doing all that it cam to ham 


rporation in respect to the acquisition of the lines under the provi- 


sions of an Act passed last session, the manager 
Mr. A. W. White, J. P., has addressed 


& letter 
stating that, anticipating the adoption of electric traction, when the 


the 5 
would nominate a practical man Loue hr the relaying ia 


bonding of the the company em 
to the o: orci several times 


i 
3 
3 
F 


then he (Mr. White) had written 


offering to make any alteration or addition be considered 
desirable, and at the same time suggested some w he kaew to be 
advisable. “Tne directors have resolved" (Mr. White continued) 


“that they cannot further delay the relaying of the worn portions o! 
the line, and the work will be proceeded with forth 
have arrived, and we shall 


Cu 
antagonism, 

to prevent the committee 
upon guess figures.” 


The Potteries.— The Newcastle-under-Lyme Town 
Oouncil has received a letter from the Board of intimating 
that they had extended the time for the completion of the work 
under the Potteries Extension Tramways Order, 1896, for six months, 
with a warning to the promoters as to the difficulty there would be in 
granting any further extension. 


| 


glad to afford any assistance in my power 
ving to grope in the dark foe facts, or act 
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Stockton.—The Imperial Tramways Company have 
informed the Corporation that they intend extending their elec- 
trical tram system to Eaglescliffe from Stockton, and have asked the 
Corporation’s views. The company is to submit plans. 


Wolverhampton.—In view of the decision of the 
Wolverhampton Town Council to purchase the tramways within the 
borough from the Tramways Company, the Tramways Committee of 
the Corporation presented to the meeting of the Town Council cn 
Monday an elaborate report setting forth their scheme for improving 
and extending the tramway system, and also recommending the 
Council to apply to Parliament for the necessary powers. Tne 

t tramlines are to be greatly extended ; a number of new con- 
necting lines are to be laid down, and the whole town and district is 
to be thoroughly intersected ; wbilst powers are to be obtained in 
order to secure certain lines beyond the borough boundary. 
Anticipating that no objection will be raised to the proposed Tu 
chase, the Committee think it very desirable that they should be 
armed with all the necessary powers to work the tramways when 
acquired, if such a course be found to be desirable, and to reconstruct 
and extend the existing tramways. To delay taking action in this 
respect until the tramways have actually been acquired might, the 
Committee say, prove a source of great inconvenience and delay. In 
submitting, therefore, the recommendations contained in the report, 
it mast, they say, be distinctly understood that the powers sought 
are entirely of a permissive character, and that even when obtained 
need not be acted upon if the Council should so decide. There will, 
however, be inserted in the proposed Bill a time limit within which 
mch alterations and extensions must be completed, or in default 
abandoned. If electric traction be hereafter decided upon it will 
be necessary, according to the opinion of the expert (Mr. W. H. 
Beattie, O.E., of Edinburgh), whom the Committee have consulted 
to reconstruct the existing lines. The Committee, on the advice of 
tbeir expert, propose to retain the existing gauge of 4 feet 84 inches. 
ald. C. T. Mander (chairman of the Tramways Committee) moved 
the confirmation of the report of the Committee, and, after a brief 
discussion and suggestions from members of the Council it was 


TELEGRAPH AND TELEPHONE NOTES. 


The Glasgow Telephone License.—At last week's 
meeting of the Glasgow Corporation Mr. Alexander moved the 
adoption of the minutes of the Finance Committee. He said that 
they bad applied for a telephone license in 1893, and again 
last year for a license for the whole Glasgow telephone area. 
They had also had no fewer than three irquiries. Their only 
object in gaining a license was in order to give the citizens of 
Glasgow a cheap and efficient telephone service, and also that the 
Corporation might have control of their own streets. Now they had 
the promise of a license from the Postmaster-General on obtaining 
Parliamentary power to go on to the year 1911. The City of Glasgow 
wes not afraid to un any improvement, and they had no fear 
that at the end of 1911 their system would be so good that the 
Government would be compelled to buy it up. He moved that the 
matter be remitted to the Parliamentary Bills Committee in order to 
frame a Bill to get the power for the license they had so long sought 
after. Bailie W. F. Anderson seconded. Mr. Dickson said that an 
important question was whether com tion would be given to the 
Corporation for its outlay, and what the cost would be. There would 
bea very large sum of money spent, and there would no doubt be 
comiderable contention between the Corporation and the company. 
Mr, Alexander said that the cost would not be very t. To form 
an exchange the same as the present one in Glasgow the expense 
would at first be only £100,000. He had confidence that at the 
end of 1911 the Government would buy them up; in fact, 
the Government had seid so. Mr. Gray said that this was 
only the preliminary warrant for the Parliamentary notices, and all 
the points would be carefully considered by the Committee and 
reported to the Town Council. Bailie Dick thought the Corporation 
lad been vy tr the dark too much by the Committee. They should 
have fuller information on the question of cost before they incurred 
the expense of promoting a Bill. There being no amendment the 
minutes were approved. 


p Manchester Telephones.—It appears to be the intention 

Oorporation to allow the proposed new telephone company to 
get its license from the Post Dive if it can; but, if not, thes to 
apply for a municipal license. 


Newcastle Telephones.—The | Town Council on Wed- 
a di f municipal telephones, 
0 ; gree e question of municipal telephones 


Side Lights on Cable Routes,—In one of the leading 
papers, the Melbourne Argus, a considerable amount cf 

space has been devoted in the issues of August 26th and 30th to the 
Proposed Pacific cable. We made reference to these last week, and 
pointed out that the information offered was simply a rehash of the 
numerous erroneous and misleading statements which have been so 
liberally offered for colonial consumption by those interested. We 
have so frequently the fallacies and inaccuracies which have 
been so often and so skilfully advanced, that we do not care to 
devote further space to going over this ground again at present. An 
element of novelty } has, however, been introduced into the matter in 
a farther article published, as if by an afterthought, in the Melbourne 
rove of the Gth ult. Here, in a column or so of matter relating 


to the Cape-Australia cable (with which we have already dealt), we 
fiad the following: Daring the discussion on the Pacific scheme it 
was frequently suggested that the Eastern Extension Company 
micht put up rates on the expiration of the Government subsidies in 
1899, but, of course, all possibility of this would cease were the Oape 
route adopted. In any case it is hardly likely tbat & company which 
controls nearly one-half the cable mileage of the world, viz , 75,000 
nautical miles out of a total of 165,000, would damage either its 
own reputation or the interests of its shareholders by any such 
suicidal act. As Mr. P. B. Walker, secretary of telegraphs in New 
South Wales, points out in one of his reports, no attempt was made 
by the cable company to raise the rates when the New Zealand and 
New South Wales Governmenta declined to continue tbe subsidy on 
that line.“ The first part of this statement does not appeal to our 
recollection, although we have followed the discussion closely. The 
idea has possibly arisen in the mind of the writer owing to the fact that 
the Eastern Extension Company have not replied to the inquiries 
urgently made by the Colonial Governments as to whether they pro- 
posed to reduce the existing tariff on the expiry next year of the annual 
subsidy (£32,400) which has been paid to the company by the Colonial 
Governments for the last 19 years. This seems all the more probable 
in view of the suggestion in this paragraph that “ all possibility of 
this would cease were the Cape route adopted." As regards the latter 
portion of the statement, viz, that no attempts were made by the 
cable company to raise the rates," &c., this statement is, if posible, 
still more inaccurate and misleading than the rest of the information 
given in these articles. The editor of the Melbourne Argus, who 
writes with assumption of minute knowledge, should refer to a tele- 
gram, dated September 20tb, 1886, addressed to Sir Julius Vogel, 
then representing the New Zealand Government, by the late Sir John 
Pender, then chairman of the Eastern Extension Company, who, 
referring to the subject mentioned in the above extract from the 
Argus, wires: The company have done everything possible to oon- 
ciliate your Government and to meet the requirements of the tele- 
graphing public, and if our guarantee proposal had been ted 
1; would have given the public a cheaper tariff than it is possible to 
obtain by any other means without entailing considerable expenditure 
on the colony. Under the circumstances, however, the company have 
no alternative but to raise the tariff for inter-colonial telegrams from 
October let to 103. per ten words and 1s. for every additional word, 
in order to recoup the loss of the subsidy." Tais gives a flat con- 
tradiction to the statement we are dealicg with, acd, as a matter of 
fact, the tariff actually was raised over the cable between New 
Zealand and New South Wales. Having nailcd this statement to the 
counter, there is little in the article worth farther attention. It may 
perhaps be an indiscretion to suggest to the editor of the Afelbourne 
Argus that in mattera connected with the Eastern Extension 
Cable Company he might apply to Mr. W. Warren, the manager of 
that company in Australasia, to have bis information verifled. In 
the article we refer to, and which is published as an editorial, 
we find a table purporting to give the sub division among the 
various companies and governments concerned of the rate per 
word received for telegrams from Australia to London. It is 
curious to find in this schedule of proportions that the division 
of the cable route on the English side of India is described in this 
Australian editorial as cis- Indian.“ This would have been described 
as ultra-Indian had the table above referred to, and which appears as 
of the article, been really drawn up in Australia, instead of 
aving been supplied, as we are justified in believing, from some 
(apparently) competent source in London. We can only inquire of 
ourselves how much more of the information we have proven to be 


misleading springs from the same source. 


The Telegraph Wire Export Trade.—The flactuating 
character of the export trade of this country in telegraph wire and 
apparatus connected therewith is well shown by the figures which 
are now available for September last. These show that during that 
month the value only amounted to £35,411 as compared with no less 
than £265,501 in the preceding month, and £40,127 ia Beptember 
last year. Notwithstanding this shrinkage, the shipments for the 
year to date are well in advance of those of 1897, the value of the 
exports for the nine months ending with September being returned 
at £847,408, as against only £746,875 in the first nine months of last 
year, 


Telegraphic Interruptions and Repairs :— 


CABLES. Down. 
West Indies— 
Bt. Lucia-Bt. Vincent ... Sept. 24th, 1898 
St. Vinoent- Grenada .. Sept. 24th, 1898 
Amazon Company's oable— 
Oable beyond Gurups... June8th,1898  .. js 
Bolama-Bissao eee .. June 31st, 1808  ... Au 


Repaired. 


., Ost. 76h; 1898. 
.. Ost. 7th, 1898. 


Perim-Assab ... . Sept. 13th, 1898  ... m 
LANDLINES. 
Saigon-Bangkok ... Oct. 6th, 1898 .. Oot. 6th, 1898. 
» » a [EJ Oct. 7th, 1898 eee Oct. 7th, 1898. 
Indo-European Company's lines 
Tauris- Teheran ... Oct. 8th, 1898 ... Oost. 8th, 1898. 


CONTRAOTS OPEN AND CLOSED. 


OPEN. 


Belginm.— October 27th. The municipal authorities of 
Ghent are inviting tenders until October 27th for an installation of 
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e e eee that town. Tenders 
toL de Ville, Ghent, Belgium, from whence particulars may be 
obtained. 


Burton-on-Trent. — October 27th. The Corporation 
wants tenders for the supply, construction, and erection of a 250- 
kilowatt alternator and engine, complete with all accessories. Parti- 
culars from Mr. F. L. Ramsden, manager and engineer, Gas and 
Electric Light Works, Burt: n-upon-Trent. 


Bury.—Ootober 26th. The Corporation wants tenders 
for the wiring of the public baths, Bt. Marie's Place, Bury. See our 
* Official Notices" this week for further particulars. 


Edmonton.— October 25th. The Board of Guardians 
are inviting tenders for the supply and erection of engines and 
dynamos, condenser, pipe work, wiring for 600 lamps, switchboard, 
battery, &o. Particulars and specifications at the office of the 
solicitor and clerk. Sse our Official Notices" this week. 


France.—October 22nd. The French naval authorities 
in Paris are inviting tenders until the 22nd inst. for the supply of 
three steam dynamos giving 600 amperes at 82 volte, req in 
55 with the electrical installation on board the new cruiser 

enri IV. 


France.—October 27th. Tenders are being invited until 
the 27th inst. by the French and telegraph authorities in Paris 
for the supply of 40 tons of high conductivity copper wire. Tenders 
to be sent to Le Sous-Secretariat d'Etat des Postes et des Telegraphes, 
103, Rue de Grenelle, Paris, whence particulars may be obtained. 


' General Post Office.—October 25th. The G. P. O. is 
inviting tenders (a) for the supply of red firtelegraph poles, to be 
delivered in London, at Northumberland Dock (River Tyne), 
West Hartlepool, Hall, or Grimsby; and (5) for creosoting the 

with 10 lbs. or 12 lbs. of creosote to the cubic foot, as may be 
The poles to be felled during the winter of 1898-9. Forms 
of tender, containing all particulars, may be obtained on application 
to Mr. Chas. E. Stuart, controller of stores. 


Ghent.—October 29th. The Ghent Municipal Council 
is inviting tenders for the installation of the electric light at a new 
theatre. The work, says Daily Tenders and Contracts, has to be 
comple by June lst, 1899 (a fine being imposed for every 
additional day to completion), and maintained for 12 months. Labour 
clause. The contract includes the supply and delivery of 1,337 

ex 


for re , 
notions, Bex which are estimated to cos 130 rane to bo pat 
by contractor. 
2 per cent. will be paid 
obtained, on paym 
A. De Bruycker) Gand, or at the office of the paper 
. , on stamped pa addressed 
as directed, with a certificate of deposit, to be by October 27th. 
The tenders will be opened at 11 &.m. on Octo th. . 


Great Western Railway. — October 24th. 


4 


The 


lamps; 2 ons, 
of Stores 5 For further 


Halifax. — October 25th. The Board of Guardians is 


Kingston-upon-Hull.— October 27th. 
Lighting Committee invites tenders for the supply and erection of 


certain plant in connection with the electricity works, inol high 
and low tension mains, casings, trench work, &.; switch , 00N- 
tinuous current rotary transformers, motor- y &c.; centri- 
fugal pump, condenser (ejector type), steam pipes, &c. Electrical 
engineer, Mr. A. B. Barnard. See our “ Official Notices” September 
23rd for particulars. 


the electricity scheme. Particulars from the engineer, Mr. John 
Foster, Leigh, Lancs. Beo our Official Notices” September 23rd. 


New South Wales.—October 17th. The New South 
Wales Government is, according to Daily Tenders and Contracts, 
inviting tenders for the supply for the Department of Posts and 
Telegraphs of a steam engine and dynamo, 218 tons galvanised iron 
wire, 90 tons copper wire, 70,000 insulators, 16,000 sino 
cylinders, 16,000 ditto, 50 tons copper vitriol, 1,000 bottles ink 
for Morse instruments, 1,500 telephones, 1,000 batteries (Leclanché), 
10,000 porous cylinders for same, 15,000 sinc ditto, 24 arc lamps, 
with 22,000 carbons, and 2,000 incandescent lamps.  F'urther par- 
ticulars, &c., obtained from, and tenders to, the Secretary, General 
Post Office, Sydney, N.. W. 


The Electrio 


The Potteries.— October 22nd. The British Electric 
Traction Com , Limited, is inviting tenders for the overbead con- 
struction of the Potteries Extension Tramways. Specifications and 
particulars may be obtained from Mr. C. H. Gadsby, contract engi- 
a= to the company, at the company’s offices, on deposit of £5 per 


Southampton.— November 16th. The Oommittee ot 

Visitors of the Oounty 

ynamos equal to 

„together with all necessary washing 

machinery, lathe, drill, motors, lamp installations, &c., Vi rae in 

the centralisation and increase of the light, heat, 

and power generating plant. See our “ Official Notices” October 7th 
re specifications, plans, &c. 


Ses . 19th. The Corporation wants 
or the supply and erection of vertical triple expansion engine, 
se arate 1,000. LH.P., T aprenda —— ; and an Agree 
or uctor ternator, or ; pecifications, 

the r ä office, West Holborn. Zee our 
“ Official Notices October 7th. 


Wakefield.—October 17th. Estimates are being invited 
for the various works 8 installation of electric 

hting at the Wakefield o's itution. Specifications, 

, &c., to be seen at the library of the Institution. 

Warsaw.—The Secretary of State for Foreign Affairs has 
received a despatch from Her Majesty's Oonsul-General at Wanaw 
stating that the Municipal Council of that city invites tenders for the 
exploitation of the tramways of Warsaw under municipal control. 
Horse traction, says the Times, is at present in use, but it is intended 
to introduce 5 soon as ble. Information as to the 
conditions can be o from the de la Ville de Varsovie, 
Varsovie, Russie. 


Wimbledon.—November 7th. The District Council is 
inviting tenders for the supply, delivery, and erection of transformers 
and accessories. Speci &c., from Mr. A. H. Preece, 99, 
Victoria Street, SW. See our Official Notices this week. 


CLOSED. 


Brighton.—The Corporation has given a contract to 
Messrs. W. Oory & Son, Limited, for the supply of 1,500 to 2,000 
tons of Powell Duffryn Aberaman Pit or other coal at £1 1s. 9d. per 
ton, for the electricity works. 


Buxton. — On 7ch inst. the Urban District Council 
accepted the tender of Messrs. Mather & Platt, Limited, amounting to 
£4,236, for the supply of electric plant, including spare parte and 
compound steam pumps, in connection with the scheme for lighting 
the town by electricity, of which Prof. Kennedy is the consulting 


Halifax.—The Town Council has accepted tenders for 
electric tramway plant, &c. See under “ Traction Notes.” 


NOTES 


Planning Pipe Lines and Penstocks. — We have 
received an advance copy of a paper by F. M. F. Cazin on 
the above subject in the Journal of the Franklin Institue. 
It is a discussion on the question of the flow of water in 
pipes. The author suggests a new method of design. This 
consists in adapting the pipe everywhere to the pressure so 
as to permit the water to move “ in unimpeded adaptation of 
its shape to the laws of gravitation.” To effect this the 
diameters of pipes at any level of a pipe line may be 
decreased at the rate of the fourth root of the head above 
such level. Reduced to practice, an undulating pipe would 
be a series of successive taper lengths. The idea seems sound 
enough, and with careful design should conduoe to economy, 
especially in these days of sheet Pipe, which, we fancy, can 
be better manufactured to a gradual and slow taper than can 
a long line of ‘cast-iron pipe. Obviously the difficulty of the 


new method is in the variation of the diameters from point to. 


point, and it may be doubted if the economy will be so much 
as the author expecta, In these days of water-power utilisa- 
tion the idea is worthy of every consideration. 


Phenix Fire Office Rules.—The twenty-eighth edition 
of the Phoenix rules, drawn up by Mr. Musgrave Heaphy, 
for electric lighting, power, and heating installations, have 
just been issued. Mr. Heaphy draws attention to the fact 
that testing does not show up oertain defects which may 
exist in the conductors, a point to which sufficient attention 
has not hitherto been directed, 
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An American Electric Light System.— The American 
Elecirioian describes the electric light system at Claremont, 
N.H., as being of particular interest as an example of the 
application of storage batteries. The plant is on the Sugar 
River, and a fall of 15 feet is available by means of a dam, 
which backs up the water about a mile and a half. The fall 
varies from 73 to 165 feet. The turbine drives a shaft at 
70 revolutions per minute. This shaft is divided into three 
sections for convenience in cutting ^ power, uc Eis 
coupling up to an auxiliary steam engine if required. There 
are two Edison bipolar dynamos, two boosters, and a battery 
of 184 cells, all connected on the three-wire system. During 
sons of heavy load, the batteries and dynamos are con- 
nected directly in multiple. When the peak is passed, the 
voltage applied to the batteries is increased by the boosters. 
The day load is carried entirely by the batteries, and a 
constant service is secured by a six hours’ run daily of the 
plant. The cells are chloride accumulators, with Manchester 
eis Each oell resta in a wooden vhs, al pag on 
our grooved glass insulators, the insulators being filled with 
oil to creeping currenta. The complete cell weighs 
250 lbs. Acid of 1,200 Baume, kept at that by the addition 
of about eed ae of water weekly. They have now worked 
two years, and show no deterioration. They are cleaned once 
a year. The charging rate is 50 amperes, and so is the dis- 
charging rate, though at times 100 amperes have been drawn. 
At 50 amperes the capacity is rated at 400 ampere-hours. 
dte is looked on as an example of what may be ex- 

from sound and well made accumulators. 


What Shall We Do With Our Girls? — Can it be 


find his occupation, like Othello's, gone? The “new woman” 
threatens to [sein his 


to our imaginative faculty! We are tempted to picture 


would be no naked conductors allowed upon the consumers’ 
premises! But, there! we dare not carry the thought farther 
at present, and someone even whispers that it is not yet 
. True it is that we cannot give the name of a lady 
holding such an appointment in this country at the moment, 
bat there is one in America, for Mrs. Iva E. Tutt bas put 
down a $50,000 installation for lighting the towns of Long 
Beach and San Pedro, California. This lady holds the 
majority of the stock, and rans the business, When the 
men are required to attend to the outside work Mrs. Tutt 
manages the station. The machinery was bought by her, 
and erected under her personal su ion, and her photo is 
duly recorded in the Western Electrician. What do the 
members of the Municipal Electrical Association and other 
electrical societies say to this? A jealous cynic, looking 
oor shoulder as we write, ventures to inte : 

! our girls run our complicated electric lighting 
Tutt, Tutt ! " 


the Side Streets of the City.—What has 


| 


sa 


Hrt 
8 8 
z 

j 

§ 

E 

E 

& 

E 

. 

E 

e 


i 
BE 


City of London? A couple of years ago 
experiments were made in various less im- 
but the results have not been made public. 
the Court of Common Oouncil, but 
wes not at all satisfactory. Surely sufficient time 
psed for the Streets Committee to make up its mind! 
_ Windmills for Wormit.—In connection with the light- 
village of Wormit, the Dundee Courier says that 
Wormit, has erected a building in which he 

t for electric lighting, the firm engaged for 
this -— | the British Illuminating Company, Limited, 
Edinburgh, under whose engineer, Mr. J. O. Sleigh, the work 
will be carried out. Mr. Stewart to use the wind 

motive power, and he is confident that hy tte New Year 
will have Wormit electrically lighted. 


i 


m 
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The Position of Draughtsmen.— The discussion on 
this subject in the Engineer produces nothing satisfactory. 
There are the old arguments on each side. One letter from 
an “Oppressed Draughtsman " is very evidently “writ sar- 
kastic,” for it details his troubles in regard to a hunting cog. 
Having got into trouble for omitting one in a long train of 
wheels, he put one later in a big shears gear, so that the 

jaw and eccentric came together, and there was a 
smash. The inference intended to be drawn is that all 
draughtsmen are not engineers. Others, again, fail at the 
commercial side, and never are able to contrive to pay. 
Obviously there are very many men who can make a drawing, 
but cannot design. It seems the fashion to pay these men 
small salaries, though, thanks to the A. S. E. and other unions, 
a mechanic who can only turn a nut is held to be as valuable 
as one who can originate and scheme methods of work. For 
a draughtsman who means to remain a draughtsman, a 
knowledge of commercial conditions is not necessary, farther 
than acquiescence in the necessity of avoiding expensive work. 
Obviously the solution of the question is impossible on 
general lines, and we fear that in the future, as in the pest, 
draughtsmen will need to work out their own salvation. 
They will find it difficult, simply because if they are worth 
anything, they constantly find themselves in hot water with 


the men who treat them as chattels, and if they are not 


particularly bright they will never get the pay of a mechanic, 
not being *'orny 'anded gons of toil." To be shut up in an 
office also deprives a man of any great chance of becoming 
known e. An ereotor of machinery has a far better 
time and more freedom. He becomes accustomed to meet- 
ing his fellow man, and to business ways. No man should 
go into a drawing office unless he can see his way through 
it. Yet every engineer should know how to draw. Doubtless 
there is a good deal to be said on both sides of the question. 
There is nothing so aggravating as a draughtsman who 
requires to be led all through a job, and on whom no reliance 
can be placed as an engineer. "l'here are many such men in 
the ranks of draughtsmen, and it is difficult to say how they 
ought to be at hin unless on any routine work. Original 
design is hopelessly beyond them, but the worst is, they 
cannot see for themselves that they are not engineers. 


Fools and their Work are soon Parted !—A specimen 
of what stuff strikers are made has just occurred at New- 
ington. It goes without saying that the contractors for the 
new Vestry electricity works' buildings are required to com- 

lete their contract with all possible speed. Progress has 
been delayed for the time being, however, because 25 ont of 
the 81 men employed have struck work, the sole reason being, 
so for as we can understand, that one man worked too hard 
to please the others. He seems to have gone about bis work 
in an honest and energetic fashion, and to have done his best 
for his employer. His fellow unionists objected to his 
getting up to his corner too quickly. He was at one end of 
the wall, and the other men had to level up to the work per» 
formed by him. As he on too well for them they 
de that he should be discharged, although he, like 
themselves, was a unionist. As this was refused they strack 
work. Talk about tyrannical masters! The tyranny of 
lazy workmen who try to crush a man for no reason other 
than that he is trying to do his best, is hard-to beat. Is 
this one of the advantages that trades unionism, as at pre- 
sent practised, brings to the working elasses? - 


Shoreditch cum Blackheath, — We cannot at the 
moment place our hands upon the prospectus of the Black- 
heath and Greenwich District Electricity Company, but if 
our memory does not fail us, there were two notable 
features connected with the scheme. One was that tbe 
directorate was adorned by the person of Mr. Kershaw, of 
Shoreditch dust destructor fame, the other was the use of 
one of these destructors for steam raising. We wish to ak 
whether this doubtfal appliance has now been tabooed by Mr. 
Kersbaw himself, and whether that gentleman is yet able to 
supply us with the cost, all told, of labonr for dealing with 
the Shoreditch refuse, | 
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The Cost ef Eleetric Driving.— Without doubt the 
first cost of an electrical driving plant is considerable. The 
Engineer broaches the subject with a view to point out that 
the first cost of electrical driving is probibitive to many 
people. Under the old system, for example, if a man requires 
800 H. P. it will cost him, say, £500, but if he goes in for 
electricity he will still need the £500 engine and the dynamo 
as well, and also separate motors, even though he will save 
the cost of shafta, pulleys, belts, and fo on; but it is just 
here our oontemporary makes a mistake. If he requires 
800 H.P. by the old system, and this costs £500, he need 
not have a 300-H.P. engine under the new system. He 
ought to be able to save in both engine and boiler cost and 
in shafting also, and it is in the efficiency of power distri- 
bution that electricity fcores. We doubt much economy of 
power in driving a cotton mill, for example, but we see a 
very large economy in driving a fan through 50 or 100 feet 
of wire in place of shafting. Everything depends on the 
factory, and we have before pointed out that the economy of 
electricity is not only in the mere saving in smaller engines, 
but comes in the building department also. Less heavy 
pillars and walls will suffice, and general simplicity is pos- 
sible. Our contemporary uses, as a warning, the suggestion 
of one Mr. Painton, who suggests a steamboat driven by 
turbines and electro-motors. It rightly objects to this need- 
less complication and weight, and cannot consider it an 
improvement on -Pareons’s direct connected propellers. 
Nor do we. We would never glibly recommend the 
placing of electrical machinery between a heat engine 
or other prime mover and its load, where this load is near 
by, unless such prime mover is of the unhandy type of the 
gas engine, incapable of rapid handling and reversal. There 
is perhaps good reason for warning against the too pro- 
miscuous and general employment of electrical power trans- 
mission. Too great urgency on the part of advocates of 
electricity has been undoubtedly exercised. In electrical 
transmission of energy it is too little remembered that it is 
necessary to italicise the word transmission, and that the 
longer distances over which this takes place, the better 
showing will electrical systems be able to make. In elec- 
tricity, yer se, there is no advantage at short ranges, and at 
long ranges there is no serious rival. The engineer’s busi- 
ness is to select electric methods for such ranges as are suitable 
for its economical application. 


Wireless Telegraphy.—Owing to their lease having ex- 
pired at Madeira Honse, Bournemouth, the Wireless Tele- 
graph Company have moved their installation from there to 
the Haven Hotel, Sand banks, Poole, which is at the entrance 
to Poole Harbour. The same pole and instruments are used, 
but there is a rather diminished height there compared with 
what they had at Bournemouth. Notwithstanding this, 
however, we understand that the firet message received was 
perfect, and since then all work has been entirely satisfactory. 
The total distance from the Needles Hotel to the Haven 
Hotel, at Poole, is 18 miles. | 


Personal.—Mr. H. M. Salmony asks us to notify that he 
has returned to town, and that al communications for 
him should be sent to Durham Lodge, St. Margaret's, 
Twickenham. 

It may interest several of our readers to hear that Mr, 
J. E. Dane, who for the past eight years has been in the ser- 
vice of the Westminster Electric Supply Corporation (the 
last few years as chief inspector), has accepted an 
appointment as accredited agent for the Australian Jones 
Rock Drill Company. and sails for Melbourne on the 
28th inst., per R. M. S. Ophir. 

We uaderstand that Mr. E. T. Ruthven Murray, borough 
electrical engineer at Worcester, bas just been elected in a 
similar capacity to the Willesden Urban D.strict Council. 
He will design a scheme. 


Institution of Mechanical Engineers. — The opening 
meetings for the winter session will be beld on 26th and 27th 
inst. Mr. W. Langdon will then read his paper dealing 
with the electrio lighting and power installations of the 
Midland Railway Company. ! 
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Memorial to Prof. Clerk Maxwell.—It is proposed to 
place a memorial to Prof. James Clerk Maxwell in Oorsock 
Parish Churob, and half-guinea subsoriptions are being 
invited by Rev. Geo. Sturrock, The Manse, Corsock, by 
Dalbeattie, N.B. Olerk Maxwell was very closely connected 
with this church throughout the whole of his life, at one 
time as an Elder, and that ia the reason for. the 
porn Lord and Lady Kelvin have subscribed to the 
und, 


Presentations.—At Bolton on 5th inst. the workmen of 
the electrical department of Messrs. Dobson & Barlow, 
Limited, presented Mr. Joseph Platt, who has had charge 
of the electrical branch of the firm's business for the pat 
seven years, with a set of drawing instruments, board, &., 
and box of colours. A few other business friends presented 
him with a handsome walking stick. Mr. Platt is entering 
into partnership with Mr. H. Bleasdale, as electrical and 
. engineer, at Albion Works, Central Street, 

olton. 

On Ist inst. Mr. E. P. Grove, the resident engineer 
for the British Thomson - Houston Company, who laid 
down the electrical installation for the Middleebrougb, 
Stockton, and Thornaby tramways, was presented in the 
Palatine Hotel, Stockton, with a handsome testimonial 
from the staff and workmen of the British Thomson. 
Houston Company as a token of esteem, on the completion 
of the plant. The presentation, which was subscribed 
for by the staff and friends in Stockton and Middle. 
brough, consisted of a very handsome silver tea and coffe 
gervice. 


Failure of the City Supply.—On Friday evening last, 
about 6 p.m., there was a failure for 20 minutes of the electric 
supply in the City of London. The actual cause of the 
failure was that two of the Brush machines at Bankside, 
recently fitted with Ferranti coils, failed simultaneously, 
one coil in each machine having apparently short 
circuited in one turn, and as six machines were then 
rupplying the load, the loss of two of these machines 
so suddenly overloaded the remaining four machine 
that they refused to keep up to speed and came 
out of step, thus necessitating re-synchronising. Before 
being put on the load the machines had stood most severe 
tests. The interruption affected only a portion of the dis 
trict (Fleet Street and the neighbourhood), as the City 
company's plant is divided and runs in separate districts, 


The Jubilee of Schuckert & Co,—The. extersive 
electrical engineering works of Messrs. Schuckert & Co., of 
Nurembourg, were idle on Saturday last, the men, who now 
number close on 5,000, being given a holiday in commemora- 
tion of the completion of the 25th year of the existence of 
the firm. We congratulate Messrs. Schuckert, and hope 
that their 5,000 employés may increase to 10,000 within the 
next 25 years. 


Glasgow Electric Tramways.—The Springburn electric 
trolley tramway was successfully inaugurated yesterday. 
Public running commenced in the afternoon. i 


Electric Shock Fatality.—Through grasping an electric 
lighting wire while at work in the Leven Shipyard, Dum- 
barton, on Monday night, a labourer named Connolly received 
a shock, and was killed instantaneously. 


Dr. Hopkinson’s Will.—Probate is stated to have 
been granted of the will of the late Dr. John Hopkinson. 
The value of the estate has been sworn at £74,672. 


Central London Railway.—A party of members of the 
Society of Engineers paid & visit to the Post Office Station 
of the Central London Railway on Tuesday, 11th inst. 


The Bradford Electric Tram Aceident.— Major Cardew 
resumed his inquiry into this accident at Bradford yesterday. 
Technical and other evidenoe was given, and the inquiry closed. 


— 
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West India Relief Fund.—A sub-committee of the West 
Indis Club was formed on October 8rd for the purpose of 
making arrangements for a concert in aid of the above fund. 
His Lordship, the Lord Mayor of London, bas kindly given his 

and a concert will be held at the Queen's Hall, 
kindly lent for the occasion by Mr. Robert Newman on 
October 19th next, at 8 o’clock p.m. It is hardly necessary 
tostate how urgently funds are needed, and it is hoped that 
the publio will give their support. 

We understand thst the Halifax and Bermudas Cable 
Company caused subecri to be collected at Turk's 
land and Bermuda with the result tbat the former con- 
triboted £100 and the latter colony £127, and 28 packages 
of clothing. 


Leeture.— Mr. A. Coleon, the city electrical engineer at 

Leicester, delivered the presidential address before the 

Ieioester Literary and Scientific Society on Monday night. 
Il devoted it exclusively to electricity. 


Appointments Vacant.—The East Ham Urban District 

. Council is wanting an electrical engineer at £300 per annum, 
lar the preparation of a combined electric lighting and 
` mation scheme, and for the erection and management 
thereof. For particulars apply to Mr. Savage, the engineer 

. wdsurveyor to the Council. The latest date for lodging 


| upam is 24th inst, 
Halifax Oorporation want an assistant electrical engi- 
wer at £132 per annum. See our Official Notices” this 


wel. 

~The Barking Town District Council are wanting an elec- 
trical engineer to superintend the laying of mains, erection 

dl plant, &., at £150 per annum, See our Official 

- Notices” for particulars, 


e 
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z NEW. COMPANIES REGISTERED. 


.. Veale & Co., Limited (59,019).—This company was 
^' Rglstered on October Srd, with a capital of £30,000 in £1 
da Nn vag dre rege with a company of the same name and 
i J. V. Ooon, ite liquidator, and to carry on the business of elec- 
J tieians, electrical age general engineers, suppliers of electricity, 
„  Werkal apparatus ers, machinists, tool makers, &o. The 
" Wbwribers are :— Wm. T. Lovering, St. Austell, clay merchant, 25 
* uw; Herbert W. Wilson, Bt. Austell, engineer, 1 share; J. W. 

X Austell, draughteman, 1 share; N. Oliver, St. Austell, 
; Wm. J. Parnall, St. Austell, clerk, 1 share; F. H. 
St. Austell, electrical engineer, 174 shares; J. E. Veale, J. P., 
:. Noth Hill, St. Austell, 1,469 shares. The number of directors is 
„m to de less than two nor more than seven; the first are John E. 
. wl, Silvanus Trevail, Edwin O. Spooner, and Frederick H. 
: ; qualification, £250; remuneration, £100 per annum 


British Polyphon Syndicate, Limited (59,028).—This 
was registered on October 3rd, with a ca of £10,000 in 


Y electric knlosoopes 
High Holborn, London, and by T. 8. Goddard at 35, Trelawn 
Leyton, E. The subscribers (with one share each) are:—M. W. 
| dannn, Belgrade Road, Hampton, gentleman; A. W. Stocks, Bank 
4 Emm Weybridge, clerk; J. A. Howland, 92, Oolehill Lene, Fulham, 
eW, traveller; E. A. Sutton, The Ferns, Burgbley Road, ey 
anger; N. ken, 41, Wocdstock Road, Bedford Park, W., 
poeman; W. H. B. Scott, 33, Holborn Viaduct, E O., land agent: 
v A V. Wilson, 35, Castlenau, Barnes, gentleman. The number af 
A čincton is not to be less than three nor more than seven; the first 
=> WI. N. Witt, T. 8. Goddard, N. L. Stocken, and R. O. Kelly; 
2. Numeration as fixed by the company. 


ng Company, Limited (59,038).— 
pany was registered on ber 4th, with a capital of 
acquire and take over as a going concern the 
carried on by Thomas Barker, at Birmingham and elsewhere, 
e or firm of T. B. Barker & Oo.,“ to enter into an 
The Birmingham Trust, Limited,” and to carry on 
, oil, and electrical engine and motor manu- 
dealers, mechanical, hydraulic, electrical and general 
pper founders, rollers and workers, 
builders, &c. The subscribers (with one share 
Chamberlain, J.P., Moor Green Hall, Birming- 
. Hodson, Compton Hall, near Wolverhampton, 
. Barker, Westfield-Dorridge, Knowle, Warwick, 

Pollack, J.P., Stewart Lane, Yardley, near 
1 ell Garrett, The Firs, King’s Norton, Worcester, 
Pinsent, 6, Bennett's Hill, Birmingham, solicitor ; 
Freeman, 6, Bennett's Hill, Birmingham, solicitor, The 
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number of directors is nob to be less than two nor more than seven: 
the first are Laurence W. Hodson, Thomas B. Barker and Jobn D. 
Garrett; qualification, 100 shares; remuneration of Laurence W. 
Hodson, £150 per annum ; of Thomas B. Barker and Jobn D. Garrett, 
£100 each per annum, 


“ Positive” Weter Company, Limited (59,076).— 
This company was on Ootober 7th, with a capital of 
£110,000 in £1 shares, to acquire any patents, inventions, and rights 
relating to meters for gas, oil, water, electricity, or other fluids or 
forms of power, to on the business of meter manufacturers, 

„ gas, hydraulic, and mechanical engineers, metallurgists, 
merchants, contractors, suppliers of gas and electricity, &c., and to 
enter into agreements (1) with the Baker Syndicate, Limited; (2) 
with Jobn F. pes ine George E. Wright, and Andrew G. Sutherland; 
(3) with John Wright & Co., Limited; and (4) with John Greenall. 
The subscribers (with .one share eacb) are:—H. A. Grimsdick, 18, 
Trefoil Road, Wandsworth Common, 8.W., clerk: E. Dyke, Shepper- 
ton Green, Shepperton, Middlesex, clerk ; F. M. Hulbert, 62, Gondar 
Gardens, West Hampstead, clerk; A. Barrell, 50, Carter Street, 
Lorrimore Square, S.E., accountant; H. W. Quittenden, 10, Sud. 
bourne Road, Brixton, S. W., gentleman; R Warner, 10. Walbrook, 
E. O., F. C. A.; and H. R. Weston, 10, Walbrook, E O., accountant. 
The number of directors is not to be less tban three nor more than 
five; the first are to be nominated by the subscribers; qualification, 
200 shares ; remuneration, £150 each per annum and an extra £50 for 
the chairman. 


British Columbia Telephones, Limited (59,084).— This 
company was registered on October 8th, with a capital of £100,000 in 
£10 shares (3,000 £6 per cent. cumulative preference), to adopt an 
agreement with the New Westminster and Burrard Inlet Telephone 
Company, Limited, to acquire telephone lines in British Columbia or 
elsewhere, and shares in telephone companies, and to carry on 
business as telephone and telegraph proprietors. The subecribers 
(with one sbare each) are:—Joseph Wheatlev, Woodlands, Mirfield, 
woollen manufacturer; Joseph Crowther, Woodley, Huddersfield, 
woollen manufacturer; Frederick W. Bentley, Dalton Grove, 
Huddersfield, stockbroker; Robert I. Oritchley, Hyrst House, 
Dewsbury, colliery proprietor ; Geo. Sheard, the Woodlands, Batley, 
woollen manufacturer: Frederick Priestman, Pierremont, Bradford, 
manufacturer; John H. Wade, Bradford, solicitor. The number of 
directors is not to be less than three nor more than seven; the 
first are Edwin Gray, Frederick Priestman, Joseph Wheatley, 
and William Farrell; qualification, £500; remuneration as fixed by 
the company. 


OFFICIAL RETURNS OF ELECTRICAL . 
COMPANIES. 


Keswick Electric Light Company, Limited (28,820). 
—Tnis company's annual return was filed on August 26th. The 
capital is £5,000 in £1 shares. 3,420 shares have been taken up, and 
the fall amount has been called and paid. 


Chloride Electrical Power Storage Syndicate, 
Limited (35,389).—This company's annual return was filed on Sep- 
tember 18th. The capital is £262 500, divided into 80,000 '' A " pre- 
ference, 30,000 “ B " preference, 140,000 “O " preference, and 12,500 
founders’ shares, all of £1. 80,000 A,“ 30,000 B.“ 100,000 C,“ 
and 12,500 founders’ shares have been taken up. 15,000 “A” and all 
the others are considered as fully paid, and £1 per share has been 
called and received on 65,000 A " shares. 


Mexico Electric Tramways, Limited (56,932).—This 
company's statutory return was filed on August 22nd, when seven 
shares were taken up out of a capital of £500,000 in £1 shares, no 
calls being made. 5 l 


CITY NOTES. 


Wireless Telegraph and Signal Company, Limited, 


TES second aan general meeting was held last Friday at the 
eT Mr. Henry J. Davis, managing director, pre- 

‘The CR AmUAN, in moving the adoption of the report, reminded 
them that when the company was started a year ago Mr. Marconi was 
in Italy making experiments at the request of the Italian Government 
for their navy. The experiments were so satisfactory, that he was 
requested by the Italian naval authorities to proceed to Spezia, and 
to make experiments in connection with wireless telegraphy on 
two battleships which were placed at his disposal, the land station 
being situated at the arsenal. These experiments were thorougbly 
satisfactory, and the Italian authorities decided on adopting the 
invention for their navy. It had been in use ever since to their 
utmost satisfaction. On the return of Mr. Marconi, demonstrations 
were carried out at Salisbury, the first long-distance experiment 
made at the time being between Bath and Salisbury. The receiver 
in this case was pu to a Post Office official, who went to Bath with 
it, where he, self, rigged up a station, at which he received 
signals 34 miles distant, where they were sent from at Salisbury. 
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- They subsequently a permanent station at Alum Bay, Isle of 
Wight, which was first used in connection with a small steamer that 
. was chartered, and which cruised about in the neighbourhood. The 
vessel cruised a distance of 18 miles, and it was in constant tele- 
graphic communication at all times. Of course, various experiments 
were made prior to this, before the company was formed. .One 
experiment was at Salisbury, when short-d ce work was done for 
the Post Office and other Government officials; and Mr. Preece, of 
the Post Office, afterwards lectured on the matter, and stated how 
bighly pleased they were, and of what great use the invention would 
be to the public, more especially in connection with lighthouses avd 
lightehips. Various exhibitions were given after that—one at the 
House of Commons and another at St. Thomas's Hospital. They 
also had many exhibitions at the offices of the company in 
Mark Lane. Lord Kelvin visited the station at Alum Bay, 
another station being at Bournemouth. His Lordship was very pleased 
with what he saw, and sent varicus telegrams to friends of his, 
among others to Mr. Preece. The Italian Ambassador, with various 
members of his staff, went to the Isle of Wight the rnd following 
Lord Kelvin’s visit, and made various ex ents with complete 
Success, among the messages sent by him being a long telegram in 
Italian, which was sent to the first aide-de-camp to the King of Italy. 
Mr. Marconi's assistants had no knowledge of Italian, and the mes- 
. sage might therefore be re as & code communication, and it 
was received exactly as it was sent. They previously had a display 
for the Times and the ELEOTRIC ATL. REvrmw, whose representatives 
put the invention to various tests, among others despatching a long 
code message, which had to be repeated. The ‘co dents, in 
their report, stated that this message was received exactly as it was 
sent. Following tbis, in July, they were requested by & Dublin paper 
to report the Kingstown Regatta. A land station was erected in the 
grounds of the harbour-master at Kingstown, and a steamer was 
chartered. The regatta was fully reported, messages being received 
from the ship at all distances. As they were received they were sent 
on to Dublin, and were published in the succeeding editions of the 
evening papers. After this Mr. Marconi was required to erect a 
station at Osborne House to connect with the Prince of Walos's 
yacht. Messages were tbus reported to Her Majesty daily by means 
of wireless telegraphy. Various messages were also sent by other 
members of the Royal family, who were much pleased with the ex- 
iments. At the same time they had an installation at work for 
yd's between Ballycastle and Rathlin Island. During the time it 
was up they re d several ships which were passing, and Lloyd's 
‘were thoroughly pleased with the success attending the experi- 
ments. They hoped to oonclude a oontract with Lloyd's for 
which they were now in treaty. Since the issue of the directors’ 
report they had had, in oonsequence of the expiration of 
the lease, to remove their station at Bournemouth, which 
was 141 miles from Alum Bay. Instead of looking for other quarters 
in Bournemouth, they went four miles further west. The distance 
was thus 18 miles from Alum Bay, but this increase of distance had 
had no detrimental effect whatever on the working of the messages. 
They had sent one or two of their assistants abroad to make demon- 
strations in connection with their patent rights. A telegram was 
handed to him just as be came into the meeting room, asking if the 
‘Government or the Post Office were not, as had di ds a Me 
'to stop them ; but so far from this being the case, they had requeste 
them to put up the system between Guernsey and Sark, and bad 
offered them a post office at each end. This was a matter which they 
would go on with at once. They had just received permission from 
the French Government to put up a station at , and they now 
roposed to conduct e ments between Calais and Dover. They 
1 for a number of patents in foreign countries. They had 
pplied for 29, and had already received 22, and tbere seemed to be 
no opposition to them. They must not look for a decrease in 
the expenses; they wanted them to increase to develop the invention 
and to get it adopted. He hoped that ina short time they would come 
to an arrangement with Lloyd's, and in that case that body would use 
their influence to have the system adopted in the mercantile marine. 
5175 NM done he hoped they would be in a position to earn 

Mr. J. Frradmnarp BawmaATYNR seconded the motion, which was 
carried unanimously. 

An extraordinary.general meeting was held subsequently, at which 
resolutions were increasing the capital of the company to 
£200,000 by the creation of 100,00C shares of £1 each, 25,000 of them 
to be issued at once, at par, to shareholders now on the register, and 
making a certain alteration in clause 55 of the articles of association 
as to the voting power of the-members, no member to be entitled to 
e eee eee 
issued capital for the time being of the company. = 


The Telegraph Manufacturiag Company, Limited. 

Tas following has been furnished to us by the company :— 

The statutory meeting of the shareholders of this company, whose 
works are at Helsby, near Warrington, was held at the Law Assccia- 
tion Rooms, Liverpool, on Friday Mr. James Taylor, chairman 
‘of the board, presided, and Messrs. Geo. O. Taylor and F. Whiteley, 
directors, were also present. There was a fair attendance of share- 
holders. Mr. Brotherton, secretary, having read the notice conven- 


ing the meeting, 

The OHArIRMAN said this was a statutory meeting, and the directors 
had no accounts nor any resolutions to propose, but the shareholders 
would naturally be interested in knowing how the company was 
going on. In the first place he must refer to the sad loss they had sus- 
tained in the death through a terrible accident of Dr. John Hopkin- 
‘gon, a man in the very first rank of electrical industry. They could 
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not calculate what they had lost through his death. The matter of 


- appointing another director had been under discussion for some time, 


but could not be decided because one of the directors had only 
recently returned from Russia. The shareholders would be duly 


‘apprised when the appointment was made. As regards the com- 
. pany's work generally, the company was floated most successfully, 


and the shares, both preference and ordinary, were very 


over 
applied for, and the main difficulty of the directors waa in the alict- 


ment, He bad no doubt they had not pleased everybody, although 
they tried to do so. According to the last quotation of their shares 
on the market the premium on the ordinary shares of £5, on which 
only £3 per share had been paid, was 37a 6d., and on the pre 
ference shares 15s., which, seeing that no accounts had yet 
been issued, was a very good thing for the company. pend 

able 


Doi ras that when they met in June next they 
Y 


to live up to that quotation. The company's works sad premise 
were in first-rate order, and for the peat six months they had been 
working practically night and day. fact, their main difficalty was 
to make their fast enough. They already had under consider- 
tion the question of extensions. Of course, the electrical industry 
was growing most rapidly, electricity being em more and more 
for power for tramway and other systems, emplo cables such a 
they made. All the firms which were making them were in the same 
position as themselves—overwhelmed with work, and if they were 
going to share in the p ty of this industry for the next 
years, they must lay themselves out to find the material which 
must have for all their power for traction work, and 


* 


the business for this meeting. ; 
On the motion of Mr. Kay, seconded by Mr. J. B. H. Baws, 


cordial thanks were voted to the chairman for his statement, and the 


proceedings then closed. . 


The Indo-Euro , n Tele oh comp n , — Te 
. adani for the «n4 ended 


June 30th at the rate of 5 pu cog ea 


payable on and after November lst next. The transfer books wil 
be closed from October 17th to 31st, both inclusive. ` 


Isle of Man Tramways and Electric Power Cem. 
pany.—Last week the board issued warrants for an interim dividend 
on two classes of shares. They have declared the same division u 
last year, viz., 6 per cent. on the preference and -7j per cent. on the 
ordinary shares. 


Globe Telegraph and Trust Compa 
announce a quarterly interim. dividend of 3s. per 
ference shares, and cf 1s. 9d. per share on the ordinary shares. 


Stock Exchange Notices.—Application has been made 
to the Stock Exchange Committee to appoint a special settling day in 
and to t a quotation to:—Telegraph Manufacturing Company, 
Limited—13,400 ordinary shares of £5 each; and 19,400 6 per cent. 
cumulative preference shares of £5 each. The Oommittes bas also 
been asked to allow the following to be quoted in the Official List :— 
Willans & Robinson, Limited— Further issue of 7,500 ordingsy abares 
of £5 each, fully paid, Nos. 22,501 to 30,000; and 7,500 6 per cent. 
cumulative preference shares of £5 each, fully paid, Nos. 53,501 to 


,000. 


The St. James's and Pall Mall Electric Light Com- 


E nied BE VELI a 
» 8 
sap "rp 500,158 units for the 


noita, estimated i p= uce £11,111, as 


same quarter of year, which prod a net revente of £10,940. 


TRAFFIO RECEIPTS. 


The Bristol Tramways and Company, Limited.—The receipts for the 
week Ontober prn A were £2,974 17s 44; corresponding 
period, 1897, 43, 740 13s. 9d. ; increase, £395 8s, 74. Wh 
The City and Soath London Railway Company.—The for the 
ing October ih. 1809. were S003 ending 10th, 19, 
0; increase, £13; total receipes tor half-year, 1898, £14,261 ; corresponding 
period, 1897, 4 1; increase, £660. — 
The Dover Blectrio Tramways.—The receipts for 
! ending Octo Sth, 1898, were £201 188. 4d.; week ending October 1 
12897, 2124 18. od.; increase, £77 11s. Id.; total receipts to October 
486,618 8s. 8d. i 
The Dublin United Tramways Company.—The receipts for the week enc: 4 
October 7th, 1898, dud as follows:—D. U. T. Co., horse cars, RS 
18s. 8d.; ditto, electric cars, £444 8s. 10d.; D. 8. D. Co., electric car, 5 
6s. 2d.; total, £8,909 8s. 8d; corresponding week last yoar—D. U.' ER, 
horse cars, £2 886 5s. 6d.; D. 8. D. Co., electric cars, £553 8s. RON T 
£8,419 14s. 8d.; increase, £489 9s. 5d. ; segregate date, £61,700 1 S; 
aggregate to date last year, £56,422 17s. 10d. ; increase to date, £49 Os. i 
Worked:—The mileage open is 18 miles electrically, 81 miles by bo ii 
against 8 miles electrically, and 84 miles by horses, for the correspon 


period last year. ending 
The Liverpool Overhead Railway y.—The Sei prie e m; 


October 9th, 1898, amounted to 41 ; ocorrespo: 
£1,321 ; inorease, £78. 
Limited.—The rege for 
17 


[4 


The Western and Bresilian Tel Company. 
the week ending October Ich, 1608, after dedusting 17 per osni. of a 
gross receipts payable to the London Platino- sjegraph 
pany, Limited, were £8,254. 
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SHARE LIST OF ELECTRICAL COMPANIES. —TELEGRAPH AND tele COMPANTES. 


sto Closing Closin d 
Present AME. or | Dividends for n, u € 1 
Issue, N staro, the last three years, prm tion | por "oo. 12h. 
PU T m — — 
1895. 1897. | [ON teen 
197,400 African Direct Telegraph, 4 Y Debs. sive T ak 00 | 4% | .. |100 —104 100 —104 | 1024 
— Amm Telegraph, share8  ... d - $i i sw | £4 ==. T |} G~ T Joa p (is 
000 do. EZ Debs. Red.. 100. | 92 — 95 | 23 — x 
12 000 Eo ad e Ma. "dap Cua "us Stock £2 [3 £2188) 3^ | 68 — 66. |64 — 67 | 659 6 
3,098,0201. Do. o. 6 % Pref. e se s Stock £4 18, 5 6«| 6 1154—1164 115 — lch 1163 | 115 
3,038,020) Do. e * uA AR e . Stock ds | 153— 16¢ | 151— 16 | 158 | I 
130,000 | Brazilian Submarine Telegraph | 10 | T 96 | À % 7 96 | 162— 163 152— 16} | 158 
75,000! Do. do. 5 Debs. And serios, 1900 100 5 et .. 111 —115 m —1l5 | .. 800 
44,000 | Chili Telephone, Nos. 1 to 44,000 . „ aloe eae P 4 8 21— 81 2 34 | we | ve 
10,000, 000€ Commercial Cable oa . $100 7 8 8 180 —190 180 —19 | .. e 
918,2971 Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock) . | +» | .. 104 —106 xdl04 —108 | 105} | 1044 
324,850 Consolidated Telephone Construction and ERU | 10/- | 14 2 - | 14— | rh «es T 
16,000 Cuba Telegraph ... - 10 8 8 7 | 8— | — 90$ | OF 
6,000 Do. 10 % Pref. "m A is aka .. | 10 10 10 10 15 — y p. — 16 8 
12,981 | Direct Spanish Rn 405 wl &|45 4 4 | 4 — 6 xd 5 E | 
6,000 Do. do. „ Cum. Pref. iti 6 10.95 10 % 10 10 — 11 xd| io — —11 | «as 
30,0001. Do. do. 44 Debs., Nos. . 1 to 6,000 — 50 43 ^i 44% 108 —106% 1083 —10095 | 
80,101 Direct United States Cable ... . 20/2125 2 di: | 114— 12 114— 12 113 113 
130,000 | Direct West India Cable, 44 V Reg. Deb. „ TTT 
400,000 Eastern Telegraph, Nos. 1 to 400,000 I. . | 10 | 6495 6 | 7 95 | 17G— 18} | |I 18} | 183 172 
1,296,000. Do. 84%, Pref. Stock se wu | BEA neq. .. |105 —108 105 —108 | 106 | 108g 
40,000 | Do, Prov. Certs., 50 % paid = i me D aa 52 — 55 p — 55 
89,900 Do. j Debs., repayable August, 1899 100 | 5 5% 5 100 —103 100 —103 as 
1,90,0151 Do. Mort, Deb. Stock Redl. Stock H 4 e 4 % 126 —130 120 —180 1 Lig - 
350000 | Eastern 15 Australasia snd China Telegraph ... 1 10/757 9 77 | 1r4— 18 | 17 18 | 175 178 
Do. b us. Gov. Sub,) Deb., 1900, red. ann. 
— rgs., reg. 1—1,040, 3,976. 4,320 100 | 59515956 95 100 —104 100 e 1301. | aw, 
100, Do. do. Bearer, 1,050—8,976, 4,827—6,400 100 | 5 & 5 7 5 7 101 —104 101 —104 M à 
30,0001 woe 4 % Deb. d onm i» pes + 4 4 a —129 » —129 127 e 
astern and South can Telegra h 5 * Mort. Deb., ase 2 
35,100! eu enu" aeg qon b 100/53 5| — 100—104. 100—104 | idi 
Do. do. do. to hearer. 2,344 to 5, 500 100 5 5 .. 101 —104 101 —104 | .. jn 
Do. 4 95 Mort. Debs., Nos. 1 to 8, 000, red. 1909 | 100 4 4 .. 102 —105 102 —1005 T 
| Do. 4% Reg. Mt. Debs. e Sub. * 1—8, 000 25 4 4 .. |104 —107% 104 —107 | .. T" 
Globe A iam ior and Trust 10 | 44% | 4476 | 44 12 — 124 | 12 — 12j 124 | 123 
do. „„ ae 1018 6 6 168— 174 rum 17 | 17k | 163 
. Telegraph, of Copenhagen... .. 10 10 € |10 % 10 285— 90] 281— 8 | sa 
Do. do. do. do. 5 % Debs. s | 100. |S 6 5 101 —104 101 —104 - e 
Halifax & Bermuda Cable, 44% Ist. Mt.Dbs., w'n. 1-1, 200, rd. 100 | ... en 101 —104 101 —104 T T 
Indo-European Telegraph me. ^ E B 10 % [10 51 —54 51 — 54 54 is 
London Platino-Brazilian Telegraph, 6 y 4 Debs. bs sa A00 | 8 6% 1/6 100 —112 109 —112 |... ‘ 
Montevideo Telephone, 6 % Pref., Nos. 1 to 28,000 ‘ai 5 4 + 4 21— 21 21— 21 si 
National Telephone, 1 to 484,597  ... un 8 5 53 54 6 59— 65$ 59— 68 555 t 
Do. 6 % Cum. Ist Pref. vul = awi 2018 6 6 12 — 14 12 — 14 134 | 12 
Do. . 6% Cum. And Pref. ... 10 | 6 6 6 12 — 14 12 — 14 1214| 124 
Do. 5 J Non-cum. 3rd Pref., 1 to 250,000 | 5 5 5 5 bà— 58 | 5g— 596 5151 
84 95 Deb. Stock Red. i Stock, 34 34 384% 100 —105 100—105 T x 
171,504 | Oriental "Telephone and Elec., Nos. 1 to 171,504, fully paid 1/65 6 6 f— 1i $— 1 ets see 
Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 4 4 4 105 —108 105 —108 ave - 
Reuter's TT eee 8 5 5 5 8 — 9 8 — 9 eee eee 
8,881 | Submarine Cables Trust - iid M" ib ser | CORE aes ae *. 136 —141 136 —141 - eve 
"United — Plate Telephone i aa ae ee a 5 „ 6 „ | 4— 4$ | 4j— 48 y^ ii 
do. 5% Debs. oan Y s.. Stock 5 ösa .. |108 —106 103 —106 (es e 
West no Telegraph, 7,501 to 23,109  ... = i1 4014 mil | nil 44 m ese 
Do. do. 5 v Debs. 100 | 5 695159599 —102 99 —102 ese e 
West Coast of America, Nos. 1—830, 000 and 53, 001—53, 008 24 | .. . Th i + 1i "T - 
Do. do. 4% Debs., 1—1 ,500 gua. by Braz. Zub. Tel. | 100 . .. |104 —107 104 —107 1044 
Western and Brazilian Telegraph T «s | 15.8 2 8} 121— 1 124— 122 1214 E 
Do. do. do. 5 J Pref. Ord.. we | "5 5 5 2 7 
Do. do. do. Def. Ord. INC 1 ni i 4 — 4 4 — vas sae 
Do. do. do. 4 Deb. Stock Red. 8 - a * |107 —110 107 —110 jus ni 
West India and Panama Telegraph .. ("EE IE: 1 4 1 — 1} 1 — 1j 14 * 
Do. do. AN 6 8% Cum. lst Pref. . «xd 40.0 6 6 91— 93 91— 9 9i 7 
Do. do. Cum. 2nd Pref. ... 10 6 6 6 T 9 T 81 7 
, Do. do. d 595 "De. Nos. 1 to 1,800 | 100 | 5 5 5 106 —109 106 —109 T -— 
m Western Union of U.S. Telegraph, 7 7 1st Mort. Bonds 81000 7 7 7 105 —110 105 —110 T "m 
Do. do. do, 6 % Ster. Bonds. | 100 6 6 6 98 —103 | 98 —103 T7 T 
ELECTRICITY SUPPLY COMPANIES. 
| | | 
80,000, Charing Cross p Strand Electricity Supply 5 5 6 7 N 12 — 18 114— 124 T — 
000 Do. do. do. 41 Y Cum. Pref.| 5| .. ‘a sui 6 — 64 6 — " in 
26,000 Chelsea Electricity Supply, Ord., Nos. 1 to 10,277. 6 5 5 6 9 — 10 9 — 10 o. 1. 
60,000 Do. do. 44 % Deb. Stock Red... Stock 44% | 44% | 44% 113 —116 113 —115 TM Laces 
80000 | City of London 'lootrio Lighting, Ord. 40,001—90,000 ... | 10 5 gy 244— 254 | 24 — 25 254 | 25 
10,000 Do. Ord. Nos. 90,001 to 100,000 ... e) dad us a 24 — 95 233— 2 ue D 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 ... 10 | 6 6 $ 6 1 171 1 17 162 | 16H 
410,000 Do. Deb. Stock, Scrip. (iss. at £115) all paid |... | 5 5 5 % 125 —130 127 — 182 | 181 | 1304 
80000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—30,000 | 10 | nil | nil | mil |18— 14 13 — 14 133 18- 
10,000 Do. do. do. Nos. 30,001 to 40,000 £8 paid. | 10 | ... M .. | 1OQ— 113 | 10j— 113 is is 
20000 Do. do. do. 6 95 Pref., 40,001 60,000 | 1016 % 6 9; 6 9, | 144— 153 | 144— 155 | 153 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 . Mg Ber 51— 53 51— 65i 56 
1000 | House-to-House Electric Light Supply, Ord., 101 £010,100 | 5| ... | . 4 9 — 10 9 — 10 uc ae 
10,000 Do. do. 7 Y Cum. Pref.. 5|7 7 7 . 98 | .. 
$1400 „Metropolitan Electric Supply, 101 to 62,500 10 | 4 5 6 17 — 18 |10j— 17à 171 16% 
220, Do. o First M Mortgage Debenture Stock | ... 44 44% | 44% 116 —120 117 —121 ee she 
6,452 | Notting Hill Electric are 10 | 2 4 6 153— 164 1 1 179 17 
81,980 *St. James's and Pall Mall Electric Light, ru. 5 | 72% 103% 14495 | 17 — 18 | 16h— 174 173 
20,000 Do. do. 7 Pref. 20,081 to 40,080| 55 7 957 957 9 — 10 9 10 e 
50,000 Do. do. Deb. Stock Bed. ee Stock.... | 4% 105 —108 104 —107 ie ]h n 
M South London Electricity ek Ord., £2 paid. 5 | sea $i » 27— 3% 24— 33 3 — 
79,000 Westminster Electric Supply, Ord., 101 to 80,000 .. 57 9 J 12 J 16 — 17 | 164— 164 | 168 | 15% 
EN d dn Oe — om 
* o dr to Founder's Shares, + Quotations « on 1 Liverpool Stock Exchange. 


t Unless otherwise stated all shares are fully paid. 
Dividendsfmarked 


f are for a year consisting of the latter part of one year and the frst part of the next. 


* Dividends paid in deferred share warrants, 3 peer being used as capita]. 


Digitized by Google 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAT, RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Btock Businem done 
Present NAME. or Dividends for Closing Closing week 
Issue. Share. the last three years. Quotation on 
t y Get. 5th. Tor in. Oot D ta 
1896 1896. Highest i 
60,000 | Aluminium A" shares, Nos. 1—60,000 ...  ...  .. 1 " 3 — 3} 2 3i 2 ien 
90, Mn 4} 96 1st Mort. Deb. Stock Red. Stock 94 —100 xd| 94 —100 EN 
80,000 | British Electric eig: 10 1 17 164— 17 17 | 16} 
1 Do. do. 6 % Cum. Pref. 30,001 —40, 000 3x um : Á e s :: i 
' o (armed st £71 at £2 10s. prem. all pd.) mn i ur d T te) 
90,000 | Brush Elecl. Enging., 1 to 90,000 23 nil | nil 1$9— 2 11— 2 14 
90,000 Do. do. Non-cum. 6 Pref., 1 to 90,000 3 8 nil 4 * 2}— 2 2i 26. 
125,0001 Do. do. Perp. Deb. Stock Stock) .. | .. | .. 107 —111 [109 —118 m 
50,000 Do. do. 2nd Deb. Stock Red. Stock) ... iu 102 —106 102 —105 T 
20,000 | Callender's Cable Construction shares, Nos. 1—20,000 ... 5| .. à 10 — 11 10 — 11 T 
90,000 Do. do 44 95 1st Mort. Deb. Stock Red. |Stock is : 110—118  |110 —113 is 
19,894 | Central London Railway, Ord. Shares as soc dw] IO ses ; 10 — 10) 10 — 10j 10} 
129,179 Do. do. do. £6 pai a 10 | .. ; 6 — 64 6 — ei 
59,254 Do. do. Pref. half-shares : 21 paid E . aed 11— 13 1 11 11 
67,680 Do. do. Def. do. £5 paid ew eee oa 41— 5 5 bs 
630,000! City and South London Railway  ... Stock) 14% 14%) 14%] 70 — 72 70 — 72 711 704 
22,500 | Do. do. Ord. shares, Nos. 1 to 23 ,500 £8 pd. 10 ... "m 24— 3} 24— 3} MEN 
82,098 | Crompton & Go., Nos. 1 to 32,098. ... 32. ... 1— 2 | H— 2 | 
82.850 Do. 5% 1st Mort. . Debs., 1 to 748 of | 90 — 95 90 — 95 
9 dum m cs s tg and 901 to 1,070 of £50 Red, eos eee eee TID pend — Tr | toe 
99,201 n & Swan „A“ shares, £3 pd.1to99,201 5 5 6 21— l 
17,189 Do. do. o. ** A" Shares, 01—017,189 5, 5 $ 517 6 $ 3 4 — 55 : | k 
194,023 Do. do. a 4 % Deb. Stock Red. 100 | ... d . . 101 —108 101 —108 | 108 |.. 
110,000 | Electric Construction, 1 to 110,000 ... 2; 6 6 6 24— 28 21— 21 25. 3 
10,8438 Do. do. 7 Cum. Pref., 1 to 16,848 ids 2| 7 & 7 & 7 & 22— 3} 21— 84 iub 
111,100 Do. do. 495 Perp. 1st Mort. Deb. Stock  ... Stock s "T .. |106 —107 1105 —107 1063 
91,196 | Elmore's Patent Dopper Depositing, 1 to 70,000 ... M 2| .. j " 8— 8— 8 ise. Ils 
07,275 | Elmore's Wire Manufacturing, 1 to 69,885, issued at 1 pm. 2|... jus 285 i— 1 i— edie’) a 
9,0001 | Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ..| 10 | 103 7 7 10 — 12 10 — 12 zx. T ue 
12,500 Henley (W. T. 88 Works, Ord. .. sis ..| 10] 8 10 12 204— 213 201— 214 21A, 2 
8,000 do. 74%, Pref. 10 7%) 7 F 7 F 1s — 19 18 — 1 
150,000 Do. do: do. 4j Mort. Deb. Stock... Stock 45 4$ 445110 —115 110 —116 Sin Ac die 
50,000 India- Rubber, Gutta-Percha and Telegraph Works 10 | 10 10 10 233 239 t] 
9800 5 Do. Pas 5 à : d 4% 1st Mort. Debs. | 100 |... as .. 101 —106 103 —106 ae 
,000 verpool Over ailway, -— T ..| 10 10,4— 1 108 — 104 "E 
10,000 Do. do. Pref., £10 paid $us 10 d 85 5 1 16 151— 16 n 
. 87,850 | Telegraph MM UD and Maintenance 882 m 15 % 16 16 89 — 48 89 — 48 41 
150, 000 Do. do. 5 95 Bonds, red. 1800 5% 6 5 95100 —108 100 —108 |... | u 
_B40,0002| Waterloo and City Railway, Ord. Stock diee d ie .. (117 —122 115 —120 120 | 116 
1 Quotations on Liverpool Stock E pee t Unless otherwise stated all shares are fully paid. 
Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 


LATEST PROCURABLE px OF SECURITIES NOT OFFICIALLY QUOTED. 


Barbary m m Electric Sup x ior cn: Prel ab, 1s 
British Aluminium, Ordinary. 11 Pre 
House- to-House, 44% Debentures of £100, 106— 

in yos and Knightsbridge Electric Lighting, Ordinary eas 
£5 (fully paid) 14—15; 1st Preference Cumulative 695, £5 
Oy paid), uen Debentures, 107—100. Dividend, 1897, 

on Ordinary Shares 1095. H 
* From Birmingham Share List. 


MARKET QUOTATIONS, 


. National Electric 


London Electrio Supply relier £5 "qr , 92—4. 


ree Wiring, 10s. paid, 
ven. Parken d £10 (full y paid), 18—1 
Yorkshire House-to- 


paid, 72—8]. Dividend for 1896—6%. 


Bank rate of discount 3 per cent. (September 22nd. 1898). 


Wednesday, October 12th. 


CHEMICALS, &c. This week. | Last week. Increase or METALS, &c. e week. * Last wosk.: Decem — 
y | Y | 
a Acid, Hydrochloric per ct. 5/- 5/- b Aluminium Wire, in ton lots. per ton £224 | £234 e. 
M | 
a „ Nitric vé S per owt. 22/- 22/- b Sheet, in ton lots. per ton £191 £191 T 
a „ Oxalic.. .. per owt. * 927 | c Brass (rolled metal 2" to 12") basis per — , " 
Gow Sulphuric * per cwt. 5 5/6 8 „ ube (brazed) per Ib. | * 
a Ammoniac, Sal .. per ton 87/- 87/- c „ Wire, basis per lb, . I 
. Ammonia, Muriate (grey) . per ton £19 £19 | f Ebonite Rod per Ib. |- . T 
» (white) .. perton £96 £26 f Sheet per Ib. 5/- | 6j- ^ 
2 Bleaching powder T .. per ton £6 15 £6 15 g Copper Bars . per ton £63 £62 £l inc. 
a Bisulphide of Carbon . per ton n £15 rhe? 9 * oe (basis price) — ae - aliae 
a Borax vé .. per ton | 14 10s £14 10s T. | g " eet r ton : . 
a Benzole (90 ° .. per gal. | 7/- ur is | o£.» per ton £63 £63 £l inc. 
a ns (50/90 : 90° P .. per gal. i Ee 3 , —— Silver Wire per — ye 308 Z 
a pper ulp ate . .,. per ton 4 utta-percha, fine per “* 
a Lead, Nitrate Va per ton 4£2310s £23 10s h India-rubber, Para fine per lb 8 N Id. dec. 
a „ White Sugar per ton 490 10s £30 10s 1 Iron, Charcoal Sheets r ton £1 r^ T 
» Peroxide .. per ton £27 10s £27 10s i , Pig (Cleveland warrants) per ton 44/ n $ 63d. inc. 
a Methylated Spirit . per gal. 2/9 2/9 8 8 tty — per ton ee 11 From zu ‘ 
: 146% C) vent: M oM l 5/6 5/6 i „ Wird" galvanised No. G.. Merton | 481b £815 s: 
er gal. l / ” ire galvanise 0. pe d 
a Potash, Bichromate, in casks. . "par Ib. | 834. Bid. g Lead, Englis on per ton s — — 
a Caustic (15/80 ^, %) . per ton £24 £94 : Sheet per ton 
o. Si "Bisulphate ©  .. berion| 235 £35 Life ^" per Ib, 5/6 5/6 " 
a Bhellac s T . per cwt, /- 64/- m Manganin Wire No. 28.. per lb, 8/- 8/- * 
a Sulphate of Magnesia 90 .. per ton £4 10 £4 10 g Mercury e per bottle 274 27 4 , 
a Sulphur, Sublimed Flowers .. per ton £6 10 £6 10 oPlatinum .. per on £2 16 £2 16 ” 
a » yat ered .. perton| £510 | £6510 i * Magnet, according to "—— M 
a n mp . per ton £5 £5 escription  .. - +» perton m * 
a Soda, Caustic (white 70 Ji ) .. per ton £8 15 £8 15 | 4 Bteel, Magnet, in Yu - T £58 £58 m 
a „ Crystals .. per ton £3 £8 g Tin, block .. 1 per ton | £80 10 £78 £2 10s. inc 
a „  Bichromate, casks per lb, 8d. 8d. | g » foil . r lb, 1/8 1 . 
j Yarns, Cotton, Single 10ib, Na pe lb. " e 
| j » Flax,6or8lea... per Ib. d os 
| 4j » Hemp, 8 ply 10 Ibs. per lb, A e 
j » „ Russian, 10 lbs, per Ib. * 
j » Jute, 180 Ibs. rove per ton £11 10 £11 10 Z 
| j paR” heet (Vielle Mor . per ton £31 £81 * 
* Zinc, Sheet (Vielle n 
= Ne D . - brand) per ton £% s% | Al ine. 
a Quotations s supplied by Messrs. G. Boor & Co. ¢ Quotations supplied by Mesara. Boling & Lows. Foe 
b » » [T] The British Aluminium Co., Ltd 4 ?) » 90 uo C. Yeo & Oo. 
e " 5 » Messrs. Thos. Bolton & Sons. Ho n " n n M Ashby, Limited. 
d ” » " l l " " ” » W. T ae 288 id. 
^" » Led ” " » m ACD 
The India-Rubber, G.-P., and Teleg. Works Go Ltd a P. Ormiston & Sons. 
n » 7 e 50 79 » 99 
f ’ ” Sena & Shakspeare. e j " " » obnson Matthey & Co. 
"n sckson & Till. 
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ELECTRIC TRACTION BY SURFACE CONTACTS. 
By S. P. THowrsoN and Mirzs WALKER. 
Read in Section G, September 19th. 


(Concluded from page 542.) 
A nen number of methods for series wor are due to 
M, F, C. Esmond, of New York. One of his simplest is 


sown in fip 8. Here no inter-connection is required between 
HA 
Palin ld 
i | 


BUNC 


Main Cable 
Fia. 8.—Esmonp, 1826, 


boxes, the current being carried forward by means 
skates. 


of In the diagram, fig. 8, the current is flowing 
_ tothe motor from the main by means of x; and sı of switch No. 1. 


contact with 81. The current will 


dated. and the process made continu us. The method of closing the 
an 


. independent battery may be illustrated in 
~ fig. 9. Two rows of studs, s, and 82, are required, and two skates, 


Fia. 9.—SwrrcHES OPERATED BY A BATTERY. 


I und K. The explains itself. The practical details of a 
ind have been brought to great by the 
Company of America. A branch of the Wash- 
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by this company on what has been 
1894. Mr. Holroyd Smith has 
of the method. There are two draw- 
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| the low pressure of a few accumulator is not so satisfactory 
the resistance of mud or ice upon the studs as the 
of the main. It would take too long to describe 
system of Claret Vuillenmier as laid in Paris, and 
at Monte Carlo by the General Electric Company 
It is sufficient to note that these have proved 
of A pcena. up current from studs laid in the road. 
we review all these different methods, we see that the direct 
3 tems, with a magret on the car while operating 
somewhat forces, have pee element of safety, in the 

! cannot operate w not there. 
"Tem in which the electro-magnet is in the switch itself, on the 


Hh 


Now, it is possible to combine the advantages of both methods 
and to avoid their defects. All that is — is to make the 
magnet of the switch operate by attraction on a piece of iron on the 
car. When the car is absent the switch cannot be held closed 
because the magnet has nothing to attract, at the same time it is 
found le in practice to obtain very great working forces. 
Upon this principle the authors have constructed an experimental 
line near Wi en Junction; the main object being to try the 
practicability of the system upon curves, , and sudden 
changes of slope. Out of various designs cenas, LU upon the 
closing of a magnetic circuit by the iron of the car, the arrangement 
which has so far proved most successful in experiment consists of 
an iron plunger sliding in a vertical tube. If we take an iron 
plunger with exparded ends, lik: that numbered 2 in fig. 10, and 


Fia. 10 —ExrRAMENTS ON PLUNGELS. 


surround it by a solenoid of wire, carryiog a current, it is possible 


to choose the size cf the heads so that the tendency of the plunger 


to assume a central position is balat ced by the attraction of the 
solenoid on the iron head. Gravity being the only force upon the 
plunger it will, of course, take up the position shown. If now, 
& piece of iron is p over it, as shown in No. 3, the 
plunger may be raised by the attraction between the two. 
In case & very heavy plunger is used it is possible to ag cim 
part of its weight by merely increasing the size of the lower 
head by a small amount. Thus we have a simple piece of 
mechanism whose movement is entirely dependent u the pre- 
sence of a mass of iron in its neighbourhood, and which cannot 
be moved by the solenoid itself, even though the magnetising cur- 
rent carries the iron up to the saturation limit. This has been 
converted into the operating part of the switch. Now, though the 
force of attraction is sufficient to lift a fairly heavy plunger an 

operate a switch, it is desirable to have something more than this. 
We want a switch which will, notwithstanding its massive moving 
parts, close in an exceedingly short space of time. We want a very 
great acceleration upon the moving parts during the first part of 
their motion. This is easily obtained by merely separating the 
upper head from the plunger by a short air-gap, and arranging 
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Fic. 11.—THompson-WaLKER METHOD OF HARTHING. 


matters so that the mass of iron comes over the switch before 
current is put through the magnetising coil. As soon as current 
paeses, the attraction upon the head is so great that the pl gets 
up a high velocity before the two come together, with the result 

the switch operates as though it bad been 3 a e 
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experiments. It would be a pity to hamper a part so simple in 
itself with any gear at al. If the safety of street passengers 
could be made dependent upon nothing else than the falling of 
the plunger when the mass of iron is removed, it was thought 
that as great perfection would be attained as we can hope for 
from any moving mechanism. The attachment of any gear at once 
introduces the risk of friction, and the simplicity of the issue is 
destroyed. For that reason, as well as for cheapness and con- 
venience, the method shown in fig. 11 was decided upon, though 
there are some simpler modifications of it still under experiment. 
The diagram, which is merely an incomplete sketch for a lantern 
slide, shows, in the first place, the cast-iron box which is laid in the 
street. This is surmounted by a gan-metal stud, 8, faced with a 

hosphor-bronse wearing cap. The stud is insulated from the iron 

x by a sheet of micanite. A non-porous road material is placed 
around the stud to make up the level. 

The box is filled with oil, which besides performing the function 
presently to be considered, maintains very high insulation through- 
out. The switch is attached to the stud, and comes away with it in 
one piece. Being only about 4 inches in diameter, no difficalty is 
foond in making a perfectly watertight joint. The next point tocon- 
sider is the method of making electrical contact. The requirements 
of switchpoints for disconnecting surface studs are the following :— 

When closed, the contacts should be of low resistance, and capable 
of carrying 100 amperes easily. They should be incapable of fusing 
or sticking in any way, and should require only a small force to open 
them. They should retain their shape and efficiency unimpaired for 
a long time without requiring attention. It will be observed that the 
current through the stud ceases as soon as the skate parts company 
with the stud as the car moves forward. Hence in the operation of 
the car as the switch-plunger falls, it does not ha ve to b the main 
current, that having already ceased. Yet although the switches are 
not required in the ordinary course to break a large current, it is 
desirable that they should be able, in case of accident, to do so with- 
out injury. After experimenting with different forms of contact, it 
was found that nothing fulfils these requirements so completely as a 
properly designed mercury contact. Mercury contacts are, therefore, 
used throughout these switches. 

The yoke of copper which dips into the mercury is supported by a 
brass tabe, which floats in the oil, and fits loosely into a fixed brass 
tube, which acts as a guide. When the puseer rises it takes the oil 
from under the float, which accordingly falls, and connection is made. 
When the plunger falls the float rises. As the plunger moves quickly 
the oil has not time to leak past the sides, notwithstanding the very 
loose fit of the parts. Thus the force upon the yoke piece is very 
great, and at the same time a long movement is obtained. | 

It will be seen from the diagram that three cups are employed ; 
the two outor being connected to the main and the stud respec- 
tively. The main cup is enclosed in a metal sheath (not shown) 
permanently connected to earth, so that it is impossible for current 
to reach the stud except when the yoke is down. Now it will be 
seen from fig. 11 that when the plunger is down it earths the 
centre cup, so that if from any accident whatever the yoke piece 


Fra. 12.—THOMPSOxX-WALEER. DIAGRAM OF CONNECTIONS. 


fails to open the switch after a car has gone ; the plunger puts 
the stud to carth and blows the fuse between it and the main. It 
is not necossary to have any special mode of connecting up the 
switch boxes. Either shunt or series ooils may be used. In 
practice we prefer a shunt ooil because the slightly increased 
expense is more than compensated for the smallness of the bulk. 
Oar connections are shown diagrammatically in fig. 12, which 
sufficiently explains itself. Only one skate is employed, and this is 
in the centre of the car. This gives much greater facility in going 
round curves than where two skates and two rows of studs are 
necessary. 

There are a number of practical details for which we bave no room 
here, but which we hope shortly to bring before the Institution of 
Electrical Ecgineers. Throughout the work upon the experimental 
line we bave been indebted to Mr. O. E. Holland for many valuable 


suggestions. 


Reduction of Capital.—A petition for confirming a 
special resolution passed by the Monte Video Telephone Company 
for reducing the capital of the company from £220,000 to £160,000 
will be heard before Mr. Justice Channell, sitting as Vacation Judge, 
at the Royal Courts of Justice, Strand, on Wednesday, October 19th. 


' tice to be repeated often enough to cause disaster. 


ELEOTRICAL ENGINEERS’ SPECIFICATIONS: 


By J. ALEXANDER McLAREN. 


(Concluded from page 539.) 


Hava now got through the preliminaries, we come to the specif. 
cation proper, which is divided into sections, and ere generally 
arranged as follows :— 

1. Boilers and accessories, 

9. Pipes. 

9. Steam alternator. 

4. Switchboard and meters. 

5. Underground work. 

6. Aro lamps. ii 

As I have said before, we cannot pretend to discuss all these mb 
jects, and will spend the remaining time on the first three. 

Boilers.—The class of boiler used differ greatly in their constre- 
tion. They are usually either Lancashire, Babcock & Wilcox, loco- 
motive or marine. The first two being by far the most general, yor © 
can scarcely imagine two boilers so different in their design; yet it is 
generally a case of either one or the other, and often both are used 
in the same place. 

There are many points to be dealt with when settling on the style 
of steam raisers. In large towns, where ground rent ie heavy, and 
the price of land high, efficiency often has to be sacrificed to the 
keeping down of the annual charges involved. Another important 
point is the quality of the water used. As every central station is 
liable to be called upon suddenly to supply abnormally large demand. 
owing to sudden fogs, &c., it would appear that a boiler which raised - 
steam quickly is a necessity. In the water-tabe boiler this faculty is - 
fully developed, and it is often used on account of this quality alone, - 
The Lancasbire boiler is often S riore on account of its song — 
capacity, but to get steam quickly it is necessary to keep a boike 
always in reserve under steam, so that the time required to get f 
commission is not more than would be wanted with a watese . 
boiler when the water is cold. In these two boilers we ban be 
different extremes. Quick steaming, no storage, takes up little n 
in the one case, and slow steaming, large storage, uses much mm - 
space in the other case. A compromise of these qualities is found | 
a locomotive boiler. Boi water in bulk as in the Lanceshin . 
boiler cannot be economical, especially under varying loads. Tx . 
tubular. boiler splits up the water, gives better heating surface, m - 
must be more Soronia, but its small a for water :: 


— 
" 


e. 


renders it more dangerous, and should the feed water be stopped 


: 


2 
time is available to put matters right, and tho fires have to be 
drawn, whereas in the locomotive type we have. nick eam 
raiser, a fair storage capacity, and uses comparatively little space, «: 
while another advantage is that no brickwork or setting is wanted,» 
that, everything else being equal, it seems to fulfil nearly the c 
ditions required. The question of maintenance and repairs requires :- 
some consideration. 

In the Lancashire boiler the deterioration is fairly even, but 8 © 
must not be forced. The great difference in expansion when a big. 
fire is lit to raise steam quickly before the large mass of water i : 
heated must do damage to the boiler, and it only requires this 


En 


and Wilcox’s type the greatest trouble is the failure of 
owing to scaling. The caps on the sections op the tubes 
dependent entirely on the thread of a screw to keep them in 
tion, this piece of design is often objected to by engineers. 
weak part of a locomotive boiler is undoubtedly the firebox, 
when the water is good, and the box made of copper, it 
life, and makes steam very comfortably. E 
The marine boiler, 5 yet, is not largely used ; is e -— ! 
as a very good generator in a very pe, and as s | 
so much importance ashore as on board a ship, it is not likely thst — 
this boiler, with its large diameter and great extent of | 
necessitating very thick plates and a great amount of staying, will . 
become general when other kinds can do the same duty with mooh . 
less weight of material at a reduced first cost. "T 
Pumps.—Little attention is given to such accessories walt wel - 
the kind used is generally the one which costs least, but it 
repay the station engineer if he gave more consideration to this p 
of the plant. Most engineers, however, are in utter ignorance M 
the performance of their pumps, and if they only knew tho enorman | 
amount of steam they swallow, they would not N on 11 
premises a day longer than necessary; it would pay over 5 
over to sell them as scrap iron and buy epee | better. Slow oe 
ning, direct actiog pumps, without any fly-wheel, cannot possibly : 
economical; they require to carry steam so far along the stroke © 
keep them from stopping, that the steam must exhaust not fo x 
under the initial pressure; whereas a pump which runs M 
possible with a large fly-wheel has a much better chance, bern 
the steam can be cut off earlier in the stroke and allowed to em 
while the fly-wheel gives out ite energy. The more cylinder ee 
a station the worse will be the efficiency, and it will always pay, i 
feasible, to work the pumpt from the main engines. Thes | 
running pumps, with their little unjacketed, badly clothed cylinder 
are nothing more or lessthan mechanical parasites on the installati A 
There appears to be an opening for a good Poe bis 
certain engineer, who, by the way, takes nothing on trast, d be get 
pumps properly as well as slid haga else on his station, and neff 
some positively alarming results. He fonnd that the queis 
water pumps required no less than 300 Ibs. of steam per De mnlti d 
power per hour. The feed pumps were much worre—t ud 
their tests are really unfit for publication. Consequently, 
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ring them all replaced, and they are quite new pumps. In the 
s "tation they can turn out electricity with engines using under 
12 Iba of steam per I. H. P., so that the phenomenal economy of the 
engines is to & t extent counterbalanced by excessively wasteful 
feed and circulating water pumps. When buying his new pumps, 
the guarantees which were given bim were 46 Ibs. of water per pump 
dome- power for compound circulating pumpe, and 100 Ibs. per pump 
sore-power for feed pumps. Injectors might often be used when 
cold water is taken for feed water, and the result cannot be beaten, 
as all the heat returns to the boiler. 

Pig-s, ag a rule, have a section of their own, and they need it. If 
there is any part of the contract that requires care in estimating it 
cones under the heading of Pipes,“ and many successful tenderers 
for this work have afterwards regretted tbat their's was the accepted 
one, The fact of the matter is, you cannot put too large a price on, 
acd without the price is a very one you are much better without 
it It frequently happens that the firm which supplies the boilers 
ot engines gets the pipes as well, but sometimes it goes to an outside 
im altogether, which makes it worse for them. Now, from the day 
the first piece of machinery is delivered until the station is thoroughly 
completed the firm who supplies the pipes must have a man there 
puctically all the time, not just a wor , but a capable man who 
an ondertake the designing and arranging of the pipe system. Of 
wane the pipe arrangement has all been laid down on paper. The 
cakers of all the different parts of the plant have been written to, 
ud after many delays particulars of the position and size of every 
lange have been received, so that he gets all his pipes ordered and 
ui the valves, and only leaves making up pieces at the end of 
very pipe. So far, all this can be done in the drawing office, but 
shen the machinery turns up it will be found that many of the 
wes are totally different to the sketches sent, sometimes the style 
teed pumps has been changed at the last minute. The pipes have 
w de supported from any convenient place, and plumbers’ work, 
vba drain pi steam trap drains, &c., has to be done, so that 
tr wk is considerably above what is considered to be the average 
vorkman’s ability. 

Although not so closely packed as the pipes on board a steamship, 
bere is good deal of complication and cross-coupling in this work. 
de main steam pipes are either laid down in the well-known ring 
mtem, OF are pa in duplicate to each engine, the latter being the 
we reliable plan, but also the most expensive. The ring system, 
omver, with plenty of stop valves suitably placed, is safe enough 
zcommercial purposes. Every boiler must have an independent 
low-off running to the sump. All engines and pumps must be 

to the condenser, and also must have valves to exhaust into 
taatmosphere when wanted, and where the condenser is an inde- 
edent one, the pipes and valves increase in number. The pumps 
unt pump through the economiser, or direct to the boilers at will. 
tey must have connections to as fire engines when neceseary. 
de condensed water on its Way to the hot well must pass through 
i filters. Steam separators are plentifully distributed. All drains 
tem the engines must be collected and taken to the hot well or 
amp. Jacket water must be taken off by steam traps, and led to 
be dot well. Steam traps are things engineers are very strong on, 
nå are laid about thickly; it is quite customary for one engine to 
ave four traps connected to it, and they are a greater source of 
rable than almost anything else in the station. Then the pipes 
rust be y covered, and pass tests which are rigidly enforced 
ol Fahr as to the amount of heat which escapes through the 
ging. In the case of an alteration and extension to the pipe work 
Sacomparatively small station I know of, there are no fewer than 
o nlres to be provided. So it will be seen that it is not all plain 
King putting in the pipes. "mu 

Neria? and Construction of Pipes.—The main steam pipes are 
amy specified to be made of lap-welded mild steel. In the case 
{tends the lap must be in the neutral axis, the only difference being 
ade manner of fastening on the flanges. And here we have a great 
ney of opinion as to which is the best method. One way often 


ind a by screwing wrought-iron or cast steel flanges on the pipe and 


inting over the ends, and also,brasing the other side of the flange. 
de principal objection to this is that the screwing weakens the pipe 
o much by nicking deeply into it, and there is too much room for bad 


tcknanship to pass unnoticed. A good form of flange is made of a 


Weng angle iron bored out, to fit on the pipe, and shrunk on, then 
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Teed to the pipe. Sometimes cast-iron flanges are used, and are 


Usage 
ol must not order any special size of flange to suit existing flanges, 
u the price for special fianges runs out to somewhere about £2 per 
Ange extra, Copper -is seldom asked for, excepting for bends. 
m copper are put on exhaust pipes. Oast-iron, of 
wure, is the cheapest form of pipe, but the argument regarding 
ad workmanship comes into full force here. I do not wish to in- 
12816 that the average mechanic is always on the look out to put in 
work, but pipes are often quite neglected all through ; 
M care is taken in the moulding, machining, and testing of the 
linders of an engine, but very often the pipes are never tested at 
4,4, oaa Iton-moulder a pipe is a pipe, it does not matter whether 
n steam pipe or a drain pipe, they get the same care in moulding, 
dun many an accident has occurred through uneven thickness of 
= Another objection to cast-iron is, that pipes do not always 
shan bit places properly, and the erector tries to pull them together, 
L straining the flanges to the STANDE iun ee 
t . Cast- ike everything else, 
^ ita champion, and be is to be found at the General Electric Com- 
Moys works at Bohenecta?y. They had wrought-iron piping with 


cast-iron flanges and packed joints; the consequence was they had a 
gang of men constantly employed on Saturday night and Sunday 
repairing joints, so the engineer thought if he stayed at home and 
did not see what-otbers were doing he could not expect to get the 
best results. So he went to Boston, New York, and Brooklyn, and 
several other places, and in the whole course of his journey he failed 
to find a single plant that was not troubled with escaping steam where 
they were carrying high pressure; he then decided that he must use 
cast-iron pipes, and gave for his reasons :— 

1. “ If cast-iron was good enough for valves, it certainly must be 
all right for plain piping, as it was a much simpler casting to make 

ect.” 

2. “I conclude that, by using cast-iron, I could cut the number of 
joints down to about one-quarter of what would be required by the 
use of any other metal." 

The pipes he was dealing with were 14 inches diameter, steam 
pressure 160 lbs. The metal was 1} inch thick in the body, and 24 
inches in the flange. The flanges were bolted together by 20 bolts, 
lj inch diameter. This proved successful, and“ he was happy ever 
after" The smaller piping to pumps, &c., is either of wrought-iron 
or copper, boiler feed pipes, wrought-iron, but not always, as at the 
Yorkshire House-to-House station they are cast-iron, 4 inches 
diameter. Occasionally every detail is given as to how the pipes 
should be made, and here is a portion copied from a specification :— 
“The steam pipes, of steel, shall be made of plates 31 inch thick. 
(I suppose ? inch, which is q inch more, would not do.) The angles 
of flanges 33 inch diameter in the body and 14 inch thick. (34 is 
known in ine shops as u inch under 7 inch, and, to say the least, it 
is strange why ; inch should not do.) Trey must be faced on tho 
surfaces and thu edges, and bored for the bodies of the pipes, with 
slightly recessed spigot and socket joint. The flange shali be secured 
to the body of the pipe by 16 rivets, 2? inch diameter, and the flanges 
bolted together by 11 {-inch bolts. Tne stop valve shall have 
wrought-iron cross-bars and pillar bolts with spindles, glands, valve, 
and seats of gun-metal. 'The cross-bars shall be shaped in a alotting 
machine (and not turned) and chased to receive the screwed spindle. 
All bolt holes shall be bored to the correct siz», and all bolts shall be 
turned throughout their entire length and at the point, and faced up 
under the head. All nuts shall be truly faced, and shaped both top 
aud bottom, and finished brigot. The pipes shall be fitted accurately 
together, so that the fi 8 shall come metal to metai without 
straining, and the joints shall be made without any kind of inserting 
rings, and the flanges shall be screwed practically metal to metal and 
made perfectly steam and water tight.” 

In tnis case it will at least be admitted that “ pipes” have had 
some attention paid to them as to how they should be manufactured. 
In going through these specifications it is often amusing to notice 
how comparatively trivial details are gone into thoroughly, and the 


. most important parte scarcely referred to. You can always tell one 


prominent electrical engineer's specifications by the size of stop valve, 
where he stipulates 18 inches is his favourite siz», and it does not 
matter much what size you make the cylinders as long as you supply 
an 18-inch stop valve whevl. One would think that in the specifica- 
tion I just quoted from regarding the pipes, that everything else 
would be dealt with similarly, but such is not the case. The con- 
necting rod had to be 6 feet 8 inches centres, but the stroke of the 
engine was never referred to. You could make that what you liked. 
It is aifficult to say what special virtue there is in a 5 feet 8 inches 
connecting rod, evidently it is quite regardless of the stroke. If this 
specification had come from a manufacturer, the conclusion that 
would at once be arrived at would be that he had some old ones to 
use up. | 

Ingines.—As almost every type of engine is being used for the 
duction of electricity, i¢ will not be amiss to look for the earo ol 
this, to consider some of the leading characteristics, and to come to 
some conclusion as to wbich is the best kind. There is no other class 
of engine of which so much is required, It must be an epgine that 
can be relied upon to be always fit for work; it must be able to start 
up quickly, to run for long periods without stopping, anà above all, 
to run steadily always, no matter how the load varies, which it does 
to a great extent, anything from th full load to 20 per cent. over 
load can be daily. When compared with a locomotive, we 
find that the engine onlv runs from two to three hours at a stretch, 
then has a long stop, and once a week is overbauled in the 
shed; if anything goes wrong, such as à bearing getting hot, it can 
be eased up or stopped altogether without causing much inconveni- 
ence; but the electrical engine cannot be stoppea, when perhaps a 
town is depending on it for its light. Wo often hear of the wonder- 
ful performances of marine engines, making runs out to Australia 
without stopping; but by the time they get near the end you will 
find glands blowing hard, water flying about all over, big ends 
knocking like steam hammers. I have known the engine room 
to be so full of steam, that the chief engineer, when coming 
down the ladder, thought he had reached the bottom when three 
steps "p and damaged himself. There must be no escape of 
steam m the electrical engine, as any moisture on the 
alternator is deadly. For the same reason water must not 
be used for cooling bearings, and great care has to be exercised 
in designing the oiling arrangement, so that more can get 
on to the machine. The standard mill engine has a much easier life, 
ite load is practically constant, one or two men look after it oon- 
stantly, while every Sunday it is available for repairs. It would be 
rash to say what will be the future standard type of electrical engines. 
The marine engine has come through its period of evolution from the 
steeple, beam, side lever and horisontal to the present day inverted 
type, which has no rival. The mill engine is invariably the heavy, 
slow running Corliss engine, and is also unassailable. While the 
engine for electrical work as yet has no recognised form, every kind 
is being used at t, and are undergoing tho process which leads 
to the survival of the fittest; very often in the same station you will 
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fiod four or five different styles, and all by different 
we will find they have 


engines, and high 
on to the rule. The great variation 


revolutions with two crank engines, and the 
the running, but with three engines 125 


1 


y being i ' 
ed, and it is now possible to put a 600 kw. plant on less 


N kind, that is, 
ute, they take up & minimum amount of 
life, 


1 
enger w ind a Mese a good 
A A eed pumps are wor by the main 

e, and it is entirely self-contained. 
isa great deal 
entirely 


ogeth 
Hg iig pumps to deal with, and to 
the engine, and it has its own 
advantage. 


to govern 


means a difference of pressure of 3 lbs., which brings the mean pressure 
to 24 lbs., and adds 14 per cent. to the power of the engine, which is 
piven almont gratis; and we may ake it as a rul that an engine with 
own condenser will do considerably more power than one with 

ing plant. With most en a condenser is 


EE 


work for several engines, you ne 


wv 
Arm 
extreme economy 
, as in 
rially goes up, as dire 


must be j i 


is 
slower 


Unfortunately, however, economy often gets scant consideration, 
s in the first 5 where the ie 
settling upon the size of engine required, it some- 
difficult to know what size to call it, as very 
form. The must be capable of 
amperes at from 2,000 to 2,200 volts when running at 1 
The engine will be supplied with steam at 125 lbs. pre 
ilers (which are 40 feet away); it will be d to & condenser 
feet away, when the guaranteed vacuum will be 25 inches; it must 

Pr qim of working most 5 at fall load, and be able to 
do cent. overload without an uction in the speed, and also 
must do the full power when working non-oo . Guarantees 
as to the steam consumption at different powers under these oon- 
pios are then asked for. N "i 

e clause concerning governing is a very important one, and ve 

stringent, and sometimes impossible conditions are laid down. iti 
customary to stipulate that the governor must be able to control the 
speed within 1 per cent. of the normal from half load to full load, 


and when all the load is suddenly thrown off, the speed must not vary 
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pital results when in connection with an iron- 


. more than 4 per cent.” Another stipulation, which 
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that the governor must have provision for 
engine as much as 10 per above 
iege the running." ore trouble has been canse 


i 
: 
jl 
f 


n 


poses. : 
Alternator.—I will refer very briefly to the leading particular 


- usually specified in the case of an alternator 


they , 
and when anything goes wron | & smash up all b 
Many of them are entirely dependent on forced lubrication, which - 


. ' Then an efficiency must be gu 


+ the same in every specification. 


known a 
copper machines and ironclads vely. The copper machine i 
a more efficient one than the ironclad, but not so and is mor 
difficult to ulate in paralleling. It a very eles 


perature exceeds that limit by more than 10° F., the 
at the option of the engineer, be totally rejecte 


aranteed. — 
These represent the usual stipulations issued by the electra 
engineer, and except the clause as to renistanpe, thay 
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Amendment of retta re : 
Works, of Basle, Switzer ve applied: | 
fication No. 4,985, of 1895, granted to Harold Inr ina i 

ufacture of colouring matters of the group of tho 
Bee our “ Official Notices ” this week. i 
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- RESEARCHES ON HIGH TEMPERATURES 
| AND THEIR PRACTIOAL EMPLOYMENT. 


posing igh ton Ti 
adopta. is well known, an extremely violent reaction 
takes place when aluminium unites with oxygen, tbe 


EE 
] 
Fa 
i 
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point only, but this in itself presents some difficulties. In 
aluminium, these difficulties may -— 


oxide, or preferably a peroxide. 
ide, po | and many other sub- 


Yr wg 5 : 
f process is capable o aa In the 
Im place the heat given off by the combustion of a mixture 


If & moderate heat be required, the reacting 


od 
the addition of some inert substance, 


"iki, s the same time, prevents the whole mass from 


"Miix»z, A convenient mixture of this sort is composed 
; Vieminium and the Wege available oxide (s.., iron ore, 
=i, 4) which is then diluted either with a excess 


following experiments illustrate the applications of 
Pes: A rivet weighieg 3 kilos., such 2 2 used in 


„wee wholly embedded in sand contained in a wooden box. 


Ut tho top of the small portion of the aluminium 
* Hen ib laid a small mixing aluminium 
Deich a more easily reducible oxide, and into which is 
% Ber ted a short length of magnesium ribbon. The reaction 


„red by setting fire to the magnesium ribbon, and as 
| more sand js placed on the top in order 
the contents of the wooden box are 
time, it will be found that the rivet 
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to reduce chromium from its oxide, a mixture of 
alumininm is made and introduced into a 
MW with magnesia. The reaction is started as 
,: ore and the mixture then added continuously until the 
After cooling, the crucible is broken open 
of metallo chromium removed. At the 
Electro-chemical Society, at which 


: 20,993. “Improvements in, 


the author communicated his paper, he showed a mass of 
chromium, weighing 25 kilos, prepared in this way. By 
making two apertures in the crucible, one for the intro- 
duction of the mixture and the other for the outflow of the 
chromium, the process may be worked continuonsly, as in the 
case of the electric furnace. 

It is claimed that the temperature attained is higher than 
in the . furnace, and that a given quantity of 
material can be put through in a shorter time. Moreover, 
the chromium is also free from carbon or carbides. The 
slag (alumina) produced in the furnace may be recoaverted 
into aluminium and used over and over again, or it may be 
used for polishing, since it possesses certain advantages over 


emery. 


Almost all metals may be reduced from their oxides in 
this way, and the yield is nearly theoretical. The different 
alloys, ¢g., *chrom-manganin," oopper-chromium, &c., can 
also be prepared. The slag from the furnace contains 
minute rubies, which owe their colour to chromium. 

For the preparation of pure 
per cent.) alaminium may be employed. 
ory-salts of certain metals may be reduced in the same way. 

author looks upon aluminium as a “heat accumulator,” 
since it is qms to transport it, and by its union with 
oxygen develop, wherever necessary, an amount of e 
corresponding to that which was originally required fer tts 
preparation. 

The above is an abstract of an article which may be con- 
sulted in the Zeitschrift für Elektrochemie, iv., (21), 494. 


NEW PATENTS AND ABSTRAOTS OF. 
PUBLISHED SPECIFICATIONS. 
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NBW PATENTS.—19008. 


Compiled expressly for this journal by W. P. Tmowrsom & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W.O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. . 

20,295. "A new or improved instrument for the direct measure- 

ment of magnetic hysteresis.” W.Pxzppm. Dated September 26th. 


A or OE LUDUM (OS Ghar 
or the ike fastenings ix Sie walla, ce cbr ere. surféces." 
A. E. Porz and O, J. Ooorzn.. Dated September 26th. . M 


20,353. “An improved cell switch.” H. J. F. Voror and J. A. 
HaxrrEBR. Dated September 96th.  ((Complete.) 2 
transformers.” A. B. Hor uns. Beptember 27th. 


. .20,994. "Improvements connected with the centrolling of elec- 
: tzical cirouits.” A. B. Horums. Dated | 


ber 27th. 


20,998. “Improvements in electrical switches.” A. Watson. 
Dated September 27th. | 


20,446. “Improvements in connection with electric railways.” 
d. W. aac. 5 Hutchins, United States.) Dated Beptember 


in the generation, su and transmin- 
sion of electricity.” J. H. Baxsan. Dated 27th. 

, ts 
pr mne pi dris ie Arunia oa Tilen 
oF carriage or transport.” , OXLEY. Dated Septem. 
ber Bath. i 


496. “Improvements in for telegraph wires and the 


. 90, ents in insulators 
like.” J. Tarros and W. Tarton. Dated September 28th. 


20, “ Life spring bolts lied to railway trains 
steams or electricity.” 4. J. Paz. “Dated September B. 


“Improvements in standard cells for small electzic osar- 
rents.” mn Banos. & Oo, Lrp., and E. F. A. OsacH. Dated 


20,531. „ Electro - magnetic mechanism for actuating eng 
valves.” J. MoLanmm and H. MoLammwm. (E. W. Nayler, Suites 
Skates.) Dated September 28th. | 
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20,582. “Improvements in, or relating to, electrically-propelled 
vehicles.“ R. W. BLACKWELL. Dated September 28th. (Complete.) 


20,621. “Improvements in, or relating to, automatic electric 


Pala ail O. TURNBULL, jun., and G. S. Peck. Dated September 
h. 


20,625. Improvements in means appertaining to the electric 
haulage of vehicles.“ W. T. BxiTH and J. W. ASTLEY. 
September 30tb. . 


20,661. Improvements in and connected with distribution con- 


nection or terminal boards for telephonic systems.” M. Bind and 


F. G. BELL. Dated September 30th, 


20,672. Improvements in or relating to arc lamps.” T. BODER- 
Lump. Dated September 30th. 


20,677. "Apparatus for starting elcctric motors." 
Dated September 30th. (Complcie.) 


20,689. “Improvements in electric magnets or magnetic fields.” 
C. M. Jounson. Dated October 1st. 


20,734. “Improvements in or relating to telephones and micrc- 
phones.” R. HAMMERSTEIN. Dated October 1st. 


20,39. “Improved feed mechanism for arc lamp carbons and 
carbon hclders" T.SopgzRLunp. Dated October 1st. 


G. Borrocx. 


20,753. "Improvementa in alterr ating current motors." W. 
Lanapon-Davirs Dated October ist. 
20,759. " Imprcvcmenta in the construction and working of 


» 


electric arc lamps.” LA SocizrE LIS Fis D'ADOL HREN MovoiN. 
Dated October lat. (Date applicd for under Patents, &c., Act, 1883, 
Bec. 103, April 2nd, 1898, being date of application in France.) 


ABSTRACTS OP PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
THoMPSON & Co., 322, High Holborn, W.C., and at Liverpool, 
Manchester, snd Birmingham, price, post free, 9d. (in stamps). 


1897. 


88. “Improvements in or relating to cathodes in galvano-plastic 
or electrotyping processes." A. Jurien. Dated January Ist, 1897. 
The cathodes for use in electrotyping are coated, before use, with a 
mixture of plumbago and and a volatile liquid such as essence of 
turpentine, sine, petroleum essence, petroleum, alcohol, xylol, or 
the like, to which may be added, to give hardness and adhesion, 
resin, colophony, gum arabic, yellow wax, paraffin, Canada balsam, or 
the like. 2 claims. . 


203. “Improvements connected with accumulators or secondary 
batteries in electrically-propelled vehicles.” O. RopEMBunG. Dated 
January 4tb, 1897. Relates to electric locomotives and motor 
vehicles. When batteries are employed for driving the motors in 
parts of the line not supplied with conductors, they are charged by 
connecting them up in seríes with the motors on those parts of the 
line where the conductors are placed. Preferably, the batteries are 
in two and may be connected as shown on the different parts 
of the line, but other arrangements with a single battory are also 
described. 1 claim. 


2445. “An improved thermometric electrical circuit closer.” 
G. H. Zmar. Dated January 20th, 1897. Relates to a mercury 
thermostat which can be set to close an electric circuit at any re- 
quired temperature in order to actuate a fire alarm or temperature 
regulator. e tube from the mercury bulb is divided into two 
branches, into one of which one terminal of the electric circuit is 
` introduced, the other terminal of the circuit being introduced: into 
the bulb. The board on which the thermostat is mounted turns ona 
pivot. By setting this board at the required angle by means of a 
scale and & pointer, the mercury can be caused to make contact 
with the pointer at any required temperature. 3 claims. 


7,189. "Improved means for supplying current to electrical 
cars.“ M. Orr and A. ANN. Dated March 19th, 1897. 
Relates to electric railways: projections on the wheels depress 
spring pins in the rail into contact with an insulated conductor so 
as to complete the circuit. 3 claims. 


20,668. “Improvements in electrically-operated jigging ma- 
chinery." A. BeseTHNEIC, H. Witson-Youna, and A. Brown. This 
is a machine to produce the close settling together of particles, such 
as tea, without direct pressure, by jigging them over a sieve bottom 
by electrical means at an exceedingly high speed of pulsation. To 
produce these rapid pulsations, either the intermittent attractions 
of an electro-magnet against spring reaction are used; or else apply- 


ing opposing intermittent magnetic attractions to the jigging frame. 
claims, ! : i 


20,669. Improvements in or connected with automatic brakes 
for electrically-driven machines." A. B. BLocRBURY and W. L. SPLUCE. 
Dated September 8th, 1897. An electric motor is connected to the 
driving gear through a mechanical clutch; having a predetermined 
amount of backlash. When the motor is running normally and 
transmitting power, the driven part will follow with the backlash 
behind it; but if, while still running in the same direction, the load 


on the mechanism become negative, the speed of 
will increase beyond that of the motor, and the 
previously been lagging will now lead, and 
generato: : 


. 


r. 6 claims. 
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1,849. "Improvements in eleotric railways on the conduit T 
N. H. BALroURB and E. W. SurrH. Dated January Sind. 188 
Relates to electric railways and tramways with road contacts or 
sectional conductors, which are connected to the main conductor by 
a trolley running in an enclosed circuit, and kept in touch with the 
vehicle by electro-magnets. The cover of the conduit is built up af 
transverse iron bars separated by non-magnetic material and held 
tcgether by bolts. These bars complete the magnetic circuit betwen 
the trolley and the vehicle. The road contacts or sectional em- 
ductors inside and outside the conduit may be attached to the com 
or otherwise placed. 3 claims. 


10,557. "Improvements in, and relating to, electric furnaces.” 
T. Jackson. Dated May 9th, 1808. A combination of blocks and 
plugs of fine platinum coils encircling the respective parts of an inner 
shell, composed of a compound of fireclay, so that any part of the 
whole inner shell may be brought into requisition. There is abo a 
method of governing the furnace, so that any particular of the 
whole may be heated separately or simultaneously. 3 


10,585. Improvements in electrical resistances.” Tas CMI 


ELEKTRISCHE FABRIO PROMETHEUS GESELLSCHAFT MUT BE9OHABETER - 


HarruNo. Dated May 9th, 1898. Electric resistances, consisting of 


layers of copal varnish burnt on metallic surfaces as insulating 


10,599. ''Improvements in electrical devices for 
burners." 


Tum BEroRM-PerBOLBOM-BELEUOHTUNG and E. WW? 


HAGEN. Dated May 9:h, 1898. When this invention is used wit - 


a lamp, &semi-globular receptacle is used in which is placed a 
electrical contrivance capable of generating and maintaining an 
electrical current of predetermined strength. This 

a removable top, which is provided with a similar depression in its 
upper surface. Secured to and near the centre of the lower surface 
of this top is an electrode, and surrounding the walls of the depres- 
sion and vertically movable is a second electrode. 
electrodes form the polos of a galvanic element. Above the electrical 


9 claims. 


11,051. “Improvements in ceiling roses for electrical 
W.P.TuzxRMANN. Dated May 4th, 1898. A ceiling rose is provided 
with an insulating partition, formed or secured on the base to 
teparate the connecting plates. The flexible conductors are wer 
through separate holes, in the partition, and through V 
openings in its sides to the connecting plates. 4 claims. 


13,709. "Improvements in or relating to the electric 
UNT trains.” O. H E. KASELOWSEY. N June 
The electric energy is generated on a mo 
supplied to motors distributed over the whole 
There are two separate controlling , each 
trolling apparatus in which bars are connected 
dynamo and also with a secondary battery placed in the 

ower station, by means of a conductor proyided with 

tween the cars. The separate contacts of both the 
apparatus are provided with corresponding couplings between the 
that by means of contact bars can either be conveyed through 
car, or, after removal of respective contact bars, be utilised to 
nect to the motor conductors of each separate car for the purpoe 
attaining an easily controllable and simple m ot 
and thoroughly reliable and extremely economi 


19,2793. "Improvements in electrical P. 2 

LMNMAR UNT. Dated June 21st, 1898. This invention consists 

assing steam or hot or cold water through a metallic tube coiled 
in the form of a series of involute and evolute spirals, and allowing 
Seo cama DY Dee ug de gald th h the spiral coils it 
eleotrici y 
then „ a current in helices 
surrounding the generating ooils and receiver. 20 claims. 


13,960.. Electrode for accumulators.” H. Daun. Dated Jum 
23rd, 1898. An electrode on a frame of lead wire web, which serve 
as a support to the effective or active mass of the electrode. 1 cain. 
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A. M. 

diaphragm is regulated by a spring which causes preseare to 

éxcrted on ite back. There is a means for regulating the tension ct 
the spring. The mouthpiece is removably attached to the d 
mitter and insulated from it. It is connected to its base by means 

a forked sliding piece, which carries one of the terminal wires. Tho 
fork takes into a groove on the stem of the instrument. 4 claims. 
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Par. XLIII. OCTOBER 21, 1898. No. 1,091. 
OON'CTEI'TS: us THE SUPERSESSION OF THE 
of the Trolley jeu ae Tr TROLLEY. 
8785 in Shunt Wound Dynamos (tar 583 A oF o 
An lectrolytic Stand (illustrated) z 583 | — 
Te n — sien om 07 2586 A MILD thrill of surprise may have been felt by readers of 
The Glasgow Cable Railway 586 the Westminster Gazette last week when they read the 
fas Kote othe Blecto postion oe Ordinum and di ita 587 declaration of the doom of the trolley from no less an 
5 8 — e on 888 Bnthority than Dr. Silvanus Thompeon. It was not the 
; Business Notices, &. . 590 anly paper in which the Doctor enacted the rôle of the pro- 
: Erin o — Mine ae e (al hs] 597 phet, for we recollect seeing a similar statement in one of the 
Í reg i — is great Lancashire papers. The hostile attitude to the trolley 
12 Receipts | 608 and all its works is shown in the last lines of the letter pub- 
. ere v. 820 lished in our London contemporary. Says Dr. Thompson: 
The Oldest Steam Engine in Hixistence ... 611 „If in Monaco electric cars can be run without overhead 
3 L tee e 8 wires, and without a slot in the roadway, or a conduit under 
Water E e 611 the slot, it is certain that they can be run in England also. 
5 Mecting ^ 7 Ps 612 In faot, a short line on private ground is running in the 
Nr 2 the Prequenoy of Aitraating Currents 61 north of London. London has done well to wait for some- 
ee Sian Boilers and. their Heat Efficiency 615 thing better than the overhead trolley wire. But the slot 
Second Stage Mathematics ...  ... 615 conduit is not the alternative nor the best alternative.“ The 
Abstracts 5 Specifications ; ba question that naturally arises is, what is the best alterna-. 
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tive? The answer is given clearly and emphatically in the 
Pall Mall -Gazette of the 19th inst., wherein is described 
with much garniture the Thompson-Walker surface contact 
system, which shows that there was more in Dr. Thompson's 
letter than appeared on the surface. We are not going to 
waste any time by traversing the non-technical atatements 
of our contemporary, it is obviously in the hands of its 
writer, who has apparently considered the subject of tram- 
way traction with the open mind that proceeds from 
a limited knowledge. 

Nor do we wish to condemn off-hand the system invented 
by Dr. Thompson and Mr. Miles Walker. We believe ib 


^. has—and Dr. Thompson will forgive us for saying 80—some 


ingenious features. So also had Line ff's, the Claret- 
Veulliemer, Kent & Pringles's, the Westinghouse, and the 
host of others which were expressly invented to supersede 
the trolley. There is no branch of electric propulsion that 
presenta more allurements to the inventor than the surface 
contact system, and scarcely no subject has called for a 
larger number of patents. They lie, for the most part, 
decently interred in the recesses of the Patent Office, albeit 
occasionally disturbed by rome eager inventor, anxious to 
know if he has been anticipated. For all we know, the 
field in the north of London may be the cradle of the future 
universal system of electric traction, and Prof. Thompson 
may, by the aid of his invention, sweep away the “ hideous 
erections ” of to-day. 

But when he declares throngh the medium of the newe- 
papers that the trolley is doomed, he ought to tell the public 
why he thinks so, considering that of 204 companies in 
Europe, 173 employ the overhead system, and only 
eight are worked from underground. It is no new 
experience for an inventor to take an exalted view 


ok the product of his brain, and we see no reason to 


acquit Dr. Thompson of taking an exaggerated measure 
D 
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of his invention. When the system, which is being tried 
in a field at Willesden, has convinced experts of its utility 
under practical every day conditions, there will be a 
boundless fi-ld for it to exploit. 

It has been an uphill struggle to convince the public 
authorities of this country that the overhead wire system is 
neither so dangerous nor so unsightly as many have 
declared it to be, and many have, in spite of. conduits, 
and notwithstanding surface contact systems, declared 
themselves in favour of it. Only on Tuesday, at the 
meeting of the London County Council, the Rev. Fleming 
Williams spoke of a recent visit to Halifax, where the 
overhead system was in use, stating that he went there 
prejudiced against it, but now, from practical experience, 
approved of it. No one argues that it is perfect, but 
the method which is going to supersede it has to convince 
the army of practical men who have been responsible for 
the 80,000 miles of overhead trolley which exists to-day. 
Dr. Thomp:on's utterances may be useful to such bodies as 
the County Council, the majority of whose members have a 
rooted aversion to overhead wires; but though it may help 
to stave off such systems for London, we do not think we 
shall be brought any nearer to a surface contact method. 
The former has proved its utility and its limitations, but the 
latter has not. MEE | 

Still, as we shall probably have examined the system 
before our next issue is published, we will reserve any 
remarks on mercury switches, relative costs of conductors, 
&nd permanent ways sine die, 


IN the winning of metals, as is well 
known, immenre quantities of waste pro- 
ducts are formed. It is extremely difficult 
| in practice to obtain more than a moderate 
percentage of the metal from the ores and much of it is lost. 
But there is another direction in which vast masses of 
material are produced in metallurgical operations which 
-cannot be utilised, and the great slag heaps which are to be 
found in the vicinity of blast furnaces tell their own story. 
Of late years some attempt has been made to convert slag 
into bricks, mortar, and cements with some success in Ger- 
many and America; but little effort has been made in this 
country up to the present. A means of dealing with the 
slag has recently been discovered by H. L. Hartenstein, 
a matallurgist of . Bellaire, Ohio, by which the waste 
products from metallurgical furnaces can be utilised. 
Molten slag is mixed with very finely divided carbon (coke 
dust), and subjected to the action of a powerful electric 
current, whereby the carbon and the oxides in the slag react 
to form carbides of. calcium, aluminium, and silicon. The 
mixture may be made cold, and reducing gas may be in- 
Jeoted whilet it is being heated electrically. Or the carbon, 
suspended in the waste gases from the blast furnace, may be 
in jeeted into the molten slag. Three parts of slag shculd be 
incorporated with one part of carbon. The operation is 
conducted in a rotatory converter, mounted on hollow 
trunnions, and divided into two compartments, so arrangt d 
that by the rotation of the vessel, the fluid. charge may be 
run from one to the other. One of these compaitments is 
provided with tuyeres communicating with the trunnions ; 
the other has electrodes, through which the current is in- 
trodaced. The blast pipe outside the trunnions is fitted 
with a hopper and a rotating feed for introducing the coke- 
powder into the blast. One trunnion may be used with 
reducing gas and one with air, the gases being mixed at the 
tuyeres. The molten slag is introduced into, and the fluid 
carbides are poured from the converter, through the nose. 
We recently heard of another process for introducing carbides 
which is being exploited by J. Landinof, Stockholm. The 
pulverised raw materials of the carbide which it is desired to 
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Products. 
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produce (oxide or carbonate of lime and carbon in making 


carbide of calcium, silicic acid and carbon for carbide of 
silicon, and go on), are mixéd together with the addition of 
a proportion of tar or other raw material containing hydro. 
carbon, and are formed into briquettes by heating and 
pressure, with or without the addition of some flux contain- 
ing the substance the carbide of which is to be produced; for 
instance, calcium chloride in the case of calcium carbide. 
The uniform mass thus produced is introduced, with or with. 
out preliminary heating, between the carbons of an electric 
furnace, the electrodes of which may be made movable about 
their longitudinal axes to obviate their slagging together 
with the bloom formed. | 


Por. CHUNDER Bose in a paper ad 

9 115 3 before the Royal Bociety ] ast March, 
described further experiments on the 

polarisation. of electric radiation by lamellated and fibrou . 
structures. He had shown in a previous communication 
that a pair of books may be conveniently used asa polarizer 
and analyser, the layers of leaves transmitting only radiations 
polarised in their own plane. In this paper further details 
are given of the.construction and .use of a convenient polari- 
scope on these lines. He had previously found that a bundle 
of parallel fibres, such as jute, held at an angle of 45° with 
the direction of radiation, 5 Barre es 
velocity of . tion in planes to the ing 
differeat from. that in planes at right angles to them. If 
the bundle be placed so that ite fib es are parallel to the 
direction of radiation no effect is produced. He now 
shows that if the last bundle be twisted, forming such a 
structure as a piece of spun yarn, the plane of polarisation 
is rotated, the direction of rotation changing with the sense 
of the twist Such a bundle has no polarity, its properties 
are identical at the two ends, it may be reversed in direction 
without affecting its action, and similar bundles in all possible 
directions will produce rotation in the same sense, Space 
through which the radiation is being transmitted may be 
filled with such bundles, and their action will be additive. 
If the radiation after parsing through a space filled with 
such bundles were reflected so as to return through them, the 
plane of polarisation in the second passage would be rotated 
through the same angle as in the first passage, but in the 
opposite sense, so that it would finally emerge polarised 
in the seme plane as that in which it entered. If 
the radiation pacses through two equal bundles twisted 
in opposite senses, the two neutralise one another's actions, 
and the plane emerges as it entered So if the space be filled 
with bundles, one balf twisted in one sense, the other half in 
the other, the resultant action will be nil. Prof. Bow 
observed that this structure is a very perfect analogue of the 
action of the two varieties of sugar. Dextrose turns the 
plane of polarisation of light in one direction, levulose in 
the other, while an inactive variety may be. obtained by 
mixing the two. The comparison is of great interest, inas- 
much as no mechanism had previously been suggested by 
which, without any molecu'ar polarity or crystalline arrange- 
ment, which could not be supposed to occur in a liquid 
solution, rotation of the plane of polarisation could 
be obtained. Prof. Bose clearly distinguished between 
the two cases in which rotation of the plane occur. 
(1) The rotation induced by magnetic field: this rotation 
among other things is dependent on the direction and in- 
tensity of the magnetio field, and is doubled when the ray 
is reflected back. (2) The rotation produced by saccharine 
and other solutions, when the rotation is equal in all direc- 
tions and simply proportional to the quantity of active 
substance traversed by the ray. The rotation in this case 13 
neutralised when the ray is reflected back. It is not difficult 
to see how the first effect can ba produced on the sort of 
hypothesis used by Prof. Poynting to explain the Zeman 
effect. (See articles in ELECTRICAL Review, October 7th 
and 14th), and by Prof. Fleming to explain the magneliss- 
tion of iron; but Prof. pae bag n e the kar 
to 8 t a mechanism which might produce the se 
effent. This mode of attacking the problem of the fine 
constitution of matter in relation to light, by means of 
coarse structures and radiations of comparatively long wave 
length, promises further interesting results. 
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DROP IN VOLTAGE IN SHUNT-WOUND 
DYNAMOS. 


Warrd to the New York -Enginéer on this subject, Mr. 
A. R. Curtis says :— 

*Perhaps one of the most puzzling questions to the 
ordinary station Superintendent or engineer is why the voltage 
drops in a shunt-wound machine as the load increases, and 
why cutting out resistance in the fields brings the voltage up. 

“The three primary factors which determine the number 
of volts which a dynamo is generating are the speed, the 
number of conductors (amount of wire on the armature), and 
the strength of the magnetic field as set up by the field coils. 

“Right away then we can account for a part of the drop, 
since we know that all steam engines and water wheels will 
slow up slightly with any increase of load. V de ni 

“After an armature is once wound the amount of wire on 
it, of course, is fixed, so that this does not effect the voltage. 

“We must look for the main cause then in a decrease of the 
strength of the field. For convenience the strength of any 
field is measured by the number of so-called magnetic lines 
flowing out of the north pole into the south just the same as 
we measure the strength of a current by the number of 
amperes flowing from a positive pole to a negative pole. 


Arrows passing straight &cross the machine represent the main magnetic 
lines, The small circles represent end of wires. Those in the corners 
are on the field eoils, and those surrounding the large circle, are on the 
armature, 


"These lines, of course, are set np by the field coils which 
k ir rese A subigit ht down through 
! pose to beasection taken right down throug 

the ii of a two-pole machine perpendicular to the shaft. 
. The ends of the wires on the fields and on the armature are 
. Shown by the circles. 
bose which have crosses in them represent wires in 
. Which the current is flowing away from the observer and 
those with dots in them represent wires in which the current 
 lflwing towards the observer. | 

be figure shows the directions of current and of rota- 

. Wn of the armature when the machine is generating current, 
. ind with the brushes set on the line, a B. 
.. "This line, A B, is called the line of commutation, and the 
arents in the armature on either side of this line always 
flop in 8 directions as here shown. 
— 4, The es on nearly all dynamos are shifted ahead 
— (iom the vertical), so that with all dynamos that are running 

there are a certain number of conductors at the top with 
_ Went in them in one direction, and the same number at 
the bottom of the armature with current in them in the op- 
| rg direction. This is shown here between the lines c D 
ad Bp, 
Pon notice that these conductors form just the same as 
à third field coil which always acts just opposite to the main 
held coils, the current in the armature increases, the 
demagnelising effect of these conductors increase, thus cutting 

"1 the strength of the field and thus dropping the voltage. 
Int the drop in the voltage due to this, and the decrease 
in the speed will cause a still greater drop in the voltage due 
Wo the following reason :— 


“Shunt fields are connected across in parallel between the 
two terminals of the dynamos, and hence the current flowing 
in them will depend upon the difference in voltage between 
these terminals so that this first drop (as it were) in voltage 
cuts down the current flowing in the field coils, which in turn 
lessens their magnetising power, which in turn drops the 
voltage still further. 

„Again, as the load increases the whole machine gets 
warmer and this increases the resistance of the armature, 
which, being a part of the whole circuit, drops the voltage 
slightly and this same heat increases the resistance of the 
mies coils, thus again decreasing the current flowing through 

em. | "* a 

„The immediate effect of an increase of load then is :— 

“1. Drop in speed. 

* 2, Decrease in strength of field. 

* 9. Increase in resistance of armature and field coils. The 
secondary effect of all three of these is to drop the voltage 
and this drop acts to cause still more of a drop. 

“ Cutting ouc resistance in the circuit with the field coils 
simply allows more current to flow through the field coils thus 
increasing this magnetising effect sufficiently to bring the 
voltage up to what is wanted. 

“ This means that the field coils were made stronger than 
was necessary when the dynamo was built.” 


AN IMPROVED ELECTROLITIC STAND. 


THOSE who do research work in electrolysis have felt for 
some time the need of an improved stand. Dr. Hugh 
Marshall has succeeded in supplying this want, and at a 
recent meeting of the Scottish Section of the Society of 
Chemical Industry he exhibited one of these new apparatus. 

The improvement in the electrolytic stand consists 
primarily in the method of making connection with the 
electrodes. In most stands the connecting wires are brought 
directly to the supporting arms, which are insulated from 
one another by means of glass rod forming part of the 
supporting rod or of one of the arms. The wires in such a 
case are very apt to get in the way, especially when space is 


limited, and the stand may be shaken or upset by the wires 
becoming entangled with other apparatus, &c., while being 
shifted. This is avoided in the present stand by bringing 
the wires to fixed terminal binding screws in the base, which 
is made of suitable insulating material, and these terminals 
are in direct connection with separate parta of the supporting 
rod bearing the electrode urms. 

The base of the stand consists of a slate block 6 inches x 
4 inches x 1 inch. The lower part of the vertical support 
consists externally of a glass tube 6 inches x 4 inch, having 
at its lower end a flange about 2 inches in diameter, and 
about J inch thick. The under side of this flange has two 
projecting pins which fit into corresponding holes in the 
slate. The upper end of the tube is fitted with a vulcanite 
collar through which passes a brass rod 15 inches long. 
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Above the collar this rod has a diameter of $ inch; the 
remainder is only about half that thickness. The narrower 
portion passes axially right through the brass tube and 
through a hole drilled in the slate base near one end; the 
under side of the slide is countersunk to allow of a brass nut 
being screwed on to the end of the rod. A binding - 
screw terminal is fitted on the base at the side, being 
held in position by a nut also sunk into the under side of the 
slate; it is connected with the central rod by means of & 
stout copper wire or strip also embedded in the alate, 
The other binding screw is fixed directly on the flange of the 
brass tube. 

To put the parts of the apparatus together the bottom of 
the flange is firat covered with oof cement and placed 
in posit on over the hole in the base; the vulcanite collar is 
inserted into the upper end of the brass tube, and the rod 
passed through so that its shoulder rests on the collar and 
the screw end fits into the hole in the slate; the loop of the 
connecting wire or strip is placed over the end of the rod, 
and the nut finally screwed tightly on, binding all firmly 
together, The lateral screw is fixed in position in a similar 
manner, after which the hollowed out part& on the bottom of 
the slate are filled in with wax or cement to protect the 
connections. | 

The figures represent sections through the two principal 

of the apparatus—the vulcanite collar and the end of 


In this way the central rod is insulated from the surrounding 


tube and held in position by the slate and the vulcanite 


collar, and each of the support is connected with one of 
the terminals. The electrode supports consist of a brass ring 
with boss fitting fairly closely on the brass tube, and of a 
brass rod with boss similarly fitting the upper part of the 


vertical rod. The cathode ring has the usual three small 


platinum studs to support the basin. The extremity of the 
anode rod is composed of a binding screw and washer to 
clamp the anode wire. All non-contact parts are lacquered, 
or, better still, the whole external metal surface may be gilt 
or platinised. 

he electrode supports can be freely moved about their 
respective parts of the vertical support without the least 
trouble from the wires. The terminal connection being close 
together and in a fixed position on the stand, a flexible 
insulated double lead may conveniently be used for joining 
up. All binding screws are Post Office pattern. 


NOTES ON COMMUTATOR DESIGN. 


Br F. J. A. MATTHEWS. 


CONSIDERING that many makes of direct current dynamos 
and motors can now bs boush with an efficiency of from 85 
to 94 per cent., and that by the expenditure of so many more 

unds a higher degree of gesti rg easily be obtained, 
deinem have now only two prob to consider, first, to 
cheapen the cost of production, and, secondly, to improve 
the general running and life of dynamos. With increasing 
wage rates and shop the first seems improbable, 
the cost of production being more likely to have an upward 
rather than a downward tendency in the future; there is, 
however, ample room for improvement in many of the 
machines now on the market, but this improvement can only 
be brought about by paying attention to details. 

.It is questionable whether in cotton mills, for instance, 
where the hours of lighting do not exceed 500 per annum, it 
y not more ous for € mill owner to paneas for 
ess money a dynamo having a lower percentage of efficiency 
than DAS d high I for a machine with an efficiency of 
94 per cent., as saving in coal is not commensurate 
during such short runs with the tage set aside for 
depreciation and interest. But what is of the very greatest 
ae is that the machine when set to work should run 
with the minimum of attention and absolutely no sparking. 
This defect of sparking, in a greater or less degree, is most 
prevalent in mill dynamos, and yet if only one half of the 
attention devoted by designers to attempt to screw 1 per 
cent, higher efficiency out of the machine were paid to 


Suits eub dos Chemie neg bor song eli 
ops, very few complaints would 
to be made on this adem Kd À = 
The causes of parking miy be classified as follows ;— 
1. Faults inherent to the dynamo desi 
2. Faults due to bad paap bl the brushes, 
9. Causes entirely outside the machine, 
4. Faulty construction of the commutator, 
5. Bad connections, 
6. Commutator too small. 


In the present article we are more concerned with the three 


latter causes, and so may briefly dismiss the first. three, 

1. These faults are, broadly speaking, two-fold: 

(a) Unsymmetrical winding ; 
each denotes lack of experience and bad designing. 
2. These faults are sgain two-fold: (a) brushes not being 
diametrically opposite, and not on the neutral plane; in either 
case this is more a matter for the dynamo attendant, althongh 
the designer should contrive to secure such a degree of flit) 
of lead, that the lead of the brushes does not require to be 
altered with every slight fluctuation in the load; (b) the 
brushes not bearing on sufficient width of the commutator, 
the brushes should be set to cover one and a half sections, 
plus one and a half pieces of mica, Referring to fig. 1, 


AM 90 00g TS 
x H 
o. t 
P R R, plane of requisite reversal. l 
Fig. I. 


(b) too weak a field, 1 


where the brush covers one section only, the coil, 0, jut - 


whorl; but when it reaches the position of the coil, ö, it will 


coming under tbe brush, is carrying current in a right-band 
have to carry current in a be pei 


TE — = 


whorl, as it will have ` 


passed from the y series into the z series of coils; therefore, 
while short-circuited under the brush, the current must fit 


die away, and in order to obtain sparkless commutation, à 
reverse current of the same — * that carried by tbe 
z series of coils must be generated in it. Take the case of a 
oommutator built up with 60 sections, and running at 1,200 
Mri ree per minute, the time each section is under the 

ig 


3 N 


rz;sth part of a second, and we know that, in s- . 


cordance with Lenz's laws, there will be a force opposing | 


the dying away of the current, and then a force opposing the 
rae er of | current in the opposite direction, tn addition 
to which the coil must be exactly in the plane of requisite 
reversal; the time for all these forces to act i8 Very 

[t is not impossible to get sparkless commutation with 1 
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ee sections; here two coils are short 


plane of requisite reversal will now lie through the centre of 
coil e so that the current in ‘any coil coming up under the 


brash will have time to die away, and even a slight reverse 
short circuit current may be generated in the coil before 


the gpark- 


3. These faults are caused either by (a) vibration of the 
dynamo, (ö) bad joint on the belt causing the brushes to be 
ifted akao on the. outer 


down the dynamo, 
Having glanced 


commutator itself, we will now deal more fully with 
faults which can, and ought to, be guarded against when 
oo is either designed or in process of being 
b | | 
4. The conditions for a sound commutator are, that it 


segment shall be thoroughly 
inulaled from its neighbours and from the sleeve. 
Absolute rigidity can only be attained by the exercise of 


mly two ways of holding the segmenta together, represented 
n figs. 8 and 4. Various makers differ slightly from 


nags, with a conseq saving in length of the sleeve and 


timed that lem length is required on the shaft for nuts and | 
uent 

bed wi th ions . 

= and also that with rolled copper bars the sections 


| eat for connecting lugs from the inductors before the 
' Wumser ends are turned up. On the other hand, the 


e shown in fig. 4 the is the 


life 
^ the very bottom; the disadvantages being, first, the longer 


Should, now, . 


the commutator, which can now be worn down . 


length required on the shaft, and secondly, and more important, 
the greater amount of time in building up the commutator 
when made of hard rolled copper bars, as the various seg- 
ments have first of all to be put together, and the dotted 
part, D, fig. 4, must be turned off, and the whole taken in 
pieoes again before the commutator lugs can be attached, the 
time of this building up and undoing being saved if the type 
of fig. 8 be adopted. Each manufacturer must decide for 
himself which of these methods is the best, as neither of them 
has any real advantage as regards the golidity of the com- 
mutator; what is of real importance is that the rings, O ©, 
should well cover the y's of the segmenta so as to secure a 


grip. 

In a commutator with bars 14 inches deep, 6 inches long, 
8 inches external and 5 inches internal diameters, running at 
1,200 revolutions per minute, the centrifugal force tending 
to throw the bars outwards is equal to 2,700 lbs., or with 
60 sections in the commutator to 45 lbs. per section. 
Between the collar, c, and the y of the sections some insulat- 
ing material must be placed, and even to-day many of the- 
smaller makers use for this purpose fibre washers, one of the 
very worst materials possible, as not only is it hygroscopic 
with consequent varying degrees of hardness and rigidity, 
bat it also, under the action of heat, rapidly deteriorates in 
other ways; and it will be readily seen that if it once only 
slightly looses’ its hold the high centrifugal force will cause 
some of the sections to rise, and the result will be disastrous 
to the commutator, rapid wearing away and oscillation of 
the brushes, and development of flats owing to the sharp 
edges and unevenness of the risen bars. The only sub- 
stances that up to the present have proved of any serviceable 
nature for these washers are either mica or micanite, - 
and considering that Messrs. Bergtheil & Young now issue 
an illustrated price list of micanite commutator washers 
suitable for all sizes, and that the cost of these 
does not exceed the cost of fibre ones, there is 
no longer any excuse for the use of washers made of the 
inferior substance. Another fault which may arise, and in 
many cases has done so, with the use of fibre washers, is 


Fia. 5. 


for the outer ring to loosen its hold, and the friction of the 
brushes causes the commutator bars to become inclined at an 
angle, instead of being eigo with the shaft, with the result 
that the outer brushes have a forward lead in comparison 
with the inner brushes; this is a case which the writer has 
observed in more than one machine which he has been called 
in to i after some months of use. Even employing 
mica, or micanite washers, it is of the highest importance, 
in order to prevent subsequent slip, to see the nuts are 
well tightened up; this can only be done by having the com- 
mutator heated after the first tightening up, and upon allow- 
ing to oool, again screwing the nuts up in the lathe; further, 
ihald thor bo in daplloste, or should slightly overhang the 
either be in duplicate, or ightly over 
E 1 sleeve to 3 


 Bleeve, so that the nut, 7, securing the 


may act as a check nut. P x 

Another point of vital importance is to see that the com- 
mutator segments, washers, sleeve, &c., are entirely free from 
all dirt, turnings, borings, or filings, as the presence of these 
in the commutator will cause rings of fire running round the 
commutator, and although in all probability this dust will 
soon burn out, and give no further trouble, T in building 
such a delicate piece of mechanism as a dynamo, a good 
manager will leave nothing, that is avoidable by the exercise 
of a little close attention, to chance. EX 

5. In order to prevent the formation of flats, owing to 
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some bars wearing away faster than others, it is neoessary to of one of these an immunity against pretty nearly everything 
terms, 


secure the same degree of hardness in all the bars, by using 
a perfectly homogeneous metal; but copper being a metal 
that varies to greatly in the melting pot, the use of cast 
regmebis must be abandoned, and hard rolled copper subeti- 
tuted. The worst of this is, that either the bars must be 
made to the top of the lugs and then turned down along the 
blade—which would make a thoroughly sound piece of work, 
but is too costly for any manufacturer to seriously entertain 
the idea of—or else lugs must be let in. The usual method 
is to make a saw cut at an angle of 45° and then let in a 
copper strip lug, as shown in fig. 5; when this is done, it is 
most important that the connection at A should. be thoroughly 
sound, as it is owing to bad contacta that a vast amount of 
heating arises in electrical work. The only method which 
recommends itself to the writer is to have a saw cut through 
the centre of the bar and solder, or preferably braze, the 
lug in, and then to drill and rivct it. i 

6. Above all, the commutator should not b3 too small for 
its work; jt is frequently stated in dynamo specifications, 
“ no part of the machine to rise more than 70° F. above the 
surrounding atmosphere st the end of six hours’ run with 
full load ;" this, as regards the commutator, is far too high. 
Take the case of. the commutator referred to above; if this 
rises to 70° F. it would tend to lengthen *0005 of an inch, 
and if the insulating ring is not thoroughly rigid it would 
give, and upon cooling the commutator would b» slack, and 
the tronbles enumerated before would arise upon the next 
run. If the insulating washers are ab olutely rigid, then 


they and the sleeve, nuts and end rings, c c (fig. 8), would. 


have to withstand a stress of something like a ton to the 
square inch, and the consequences might be very serious, for 
while the whole might stand firmly together, still the danger, 
with innumerable successive runs, would be very great, of either 
the tleeve giving way and breaking, or else of the bars 
buckling in the centre, when we should have the old sequence 
of events, rapid wearing away of the brushes, owing tothe pd 
edges and the development of flats. Here, again, the g 
d:signer will leave nothing to chance, but will do away with 
ull fear of danger by making a commutator of guch ample 
section thst the heating effects shall not cause any such 
rise in temperature. Even with a oon:iderably less rise 
there will always be a etrain on the sleeve, and hence is seen 
the necessity of making this of gun-metal of ample section. 

As we saw at the finit, a commutator is a most un- 
mechanical construction, jndged from an ordinary engineer 's 
point of view; yet with eareful designing and supervision 
daring construction, and in the hands of an attentive dynamo 
tender, there is no reason why this, which has always been 
the weak part of direct current machines, should not 
thoroughly retrieve its character, which a little time ago it 
was fast losing. ` E 
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ELEOTRIO BELTS IN. AMERICA. 


THE following comments, reproduced from the New York 
Electrical World, in regard to electric belt impostures in 
America, will be read with considerable interest by those who 
are acquainted with the history of. electrical in this 
country, - ially the electric body-belt; branch of the 
business. hy does not our contemporary commenoe 4 
righteous warfare in the camp of those who are responsible 
for the impostures ? The country which has done so much 
to-encourage legitimate electro-medical science should hardly 


allow the quack to be eo rampant, while England is, for the - 


moment, tolerably free :— 
“The country newspapers having a circulation among 
farmers, and the religious weekly having a circulation among 


familics, seem to be the principal places in which one reads : 


advertisements of *electrio- belts? for the cure of all- kinds 


of disease to which the human frame is liable. As has been 


pointed out recently in these columns, it; seems to be the 
duty of the eleotrical press to expose, wherever possible, the 
fakirs who do &0 much to bring the profession into discredit, 
and to throw a certain obloquy upon the name of things 
electrical. Among these are the enterprising manufacturers 
of the remarkable mechanisms known and advertised as 


‘electric belts.’ The advertisements guarantee the wearer 


but a violent death, and generally tell, in learned 
ee ky 8 be derived m be Nri ot lem 
w currents of electricity genera their appliances 
and absorbed into the system of the wearer. 
. * [n the first place, if it were true that the beneficial results 
to be derived from the application of electric-eurrents to the 
body amount to the half of what these fakirs claim, the use 
of electricity ought to be carefully restricted tp practitioners 
-who understand its application. So powerful a medicament 
‘can only be dangerous in the hands of the unenlightened, for 
‘all the agents of the pharmacopoeia that possess great curative 
"power are also able to do equally great damage if wrongly 
or ignorantly administered. This view of the matter is 
however, based upon the purely gratuitous assumption thet 
‘electric currents have any directly beneficial effect upon the 
‘system. If this be true, it certainly is not proven. While, 
in the hands of competent specialise, the use of electrici 
in the treatment of disease is a reco; and valuable 
means, it by no means follows that the mere putting of part 
of the body in an electrical circuit will have any effect 
: whatever, save a disastrous or at least unoomfortable one, 
if the current is strong enough. Hence the pretensions 
of the makers of electric belts ate ridiculous, even assuming 
that their contrivances produce a current at all. 
“ As a matter of fact most of them do not produce a current 
of measurablé volume. They are generally made of bits of 
copper and some other metal, cut into more or less fantastic 
shapes, and grouped together in a structure such that they 
are in contact with the skin of the wearer. Under these 
“circumstances there is, no doubt, some potential difference 
` Bet up between the metals, but it is, of course, immediately 
destroyed by the metallic contact between them. If ft were 
‘ not—that iz, if there were a genuine potential difference 
waintained between particles of dissimilar metals im contact 
with the human skin—the phenomena of cataphoresis would 
‘certainly ensue and the substance of the metals or their 
. oxides would be carried locally into the wearer, who would 
discover this fact by the breaking out of sores where the 
: belt was in contact with him. Asa N thing the makers 
* guard ‘against this unhappy possibility by so elaborately 
* phort-circniting their metals that not a trace of a volt can 
bs found anywhere about the belt. 
^ “©The whole thing is ridiculous, were it not for the fact that 
sick people are swindled out of their money by the purchase 
of these things. It is possible that they even sometimes 
perform a genuine cure, if the disease affticting the wearer is 
of nervous origin and he has sufficient faith. It is well 
known that a potato carried in the pocket will cure those 
who think they have rheumatism. So will an electric belt, 
but the potato is just as good and cheaper.” 


THE GLASGOW CABLE RAILWAY. 


Tuis solitary example of an underground cable road is held 
to have been justified by the conditions of the service. 
Cable roads are peculiarly suited to lines of heavy ients 
and frequent service, for the grades balance over the whole 
circuit and descending cars give back work to help the cable 
to haul ascending cars. The Glasgow line is a circular rail- 
way of double track, run in two tunnels, and there is a rope 
in each tunnel. The circuit is 64 miles. Cassier s Magazine 
says it twice dips below the river, and while it com 
with the surface trams and the steam railways above, it also 
serves portions of the city not otherwise served. 

Weighted with much purchased arty along its route, 
the tunnels are not generally y buried—as little as 
7 feet in one but averaging 29 feet througheut. The 
sharpest curve is 680 feet radius, the gradients under the 
Stelios rn 18 and 1 A d a rs 5 A Ibs. 

r yard. Stations are at top ients of 1 in 
40, which serves obviously more than one useful 
The cable is exposed. There is, of course, no need for a 
channel and slot, and this permita of a and capacious 
grip. Cable sheaves are 30 feet apart in straight 
and 8 to:9 feet on curves, and £o arranged as to. be clear 


gripper. Cars weigh 9 tons, trailers weigh 5 tons. They are 
40 feet long o or 32 feet inside, and they seat 48 persons. 
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Tracks and frames are of steel. The engine—one suffices 
to ran both tunnels, have cylinders. 42 inches diameter, and 
6 feet stroke. They are non-condensing and steam jacketed. 
The one engine indicates about 1,500 H.P. at 15 miles 

hour. Across the house, capable of being driven by either 
engine, is a shaft, 18 inches to 21 inches diameter, carrying a 
26-groove rope drum, 13 feet 9 inches diameter on each of its 
sections. T drums are driven through friction clutches 
of the annular multiple-plate type. These drums drive two 


25 feet rope drums, each on a separate shaft. There are 26 
2-inch ropes, 15 driving one of the large drums and 
11 driving the other, which is 18 feet in advance of the 


first, The cable drums are 14 feet diameter of differential 
Walker type with six groover, to which the cables are 
suitably conducted, passing also round a 14 feet sheave on a 
tension carriage capable of taking up 300. feet of stretch. 
The cable itself is 1 diameter, 86,300 feet long, of six 
strands of 18 to 16 wires, each on a hemp core. The lay of 
the wires and strands is in the same direction—called by 


some Lang s lay. The splices are 80 feet long. Each cable 


weighs 57 tons. 
There are eight Lancashire boilers, 8 feet x 30 feet. 
Four to six only are ever used at one time. The regular 
is 100 Ibs. Each car sets its own signals as it 
enters and leaves a station thus notifying following cars. 
The system is thus an automatic bloc 
always kept a clear length of line. Two cars may not be at 
one time between two stations. Thus a 34 minute headway 
is the closest possible, and must remain so unless intermediate 
mid-tunnel signals be allowed. Such is a brief résumé of a 
railway, in a progressive city like Glasgow, run upon a 
system declared in America to be now little other than 
historic. The line is said to pay and to be satisfactory. 

It appears to have been well constructed, and whatever 
opinion may be formed of the cable system, it is certain to 
be in more or less competition with electrical lines, and as 
such should be critically studied by electrical men interested 
inthe more approved system of electrical traction. 

Bure * * an g 
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SOME NOTES ON THE  ELECTRO- 
. DEPOSITION. OF CADMIUM AND ITS 
ALLOYS. 7 


By SHERARD COWPER.-COLES. 


Canon, although in the past it has rendered valuable 
service to the chemist and metallurgist, its field for utility has 
ben very limited, the total stock in London a few years 
ago amounting to comparatively only a few pounds. In 


colour.and appearance it resembles tin, and melts at the same 


temperature as that metal, but when alloyed with 15 parts 
. bismath, 8 lead, 4 tin, and 8 cadmium, it melts at the 

remarkable 5 of 140? F., which is 72? below the 
doiling point of water. This peculiar propert 


electric cut-outs. | | 

The metal is found in the ores of zinc in small quantities 
hot exceeding 2.or 8 i 
first portion of the zino during the distillation of that metal. 
À cadmium amalgam, consisting of 78:26 parts mercury, and 


2115 parts of cadmium, agreeing with the formula Hg, Cd, 


can be kneaded like wax at a moderate temperature, and was 


i Hardness 
‘Nickel electro- plate ee Th .. 100 
^  Bheffeld plate "m ase isi .. 100 
Antimony electro-plate... [I m TIT 9 0 
Palladium deposited bright ... s .. 80 
Chromium deposited on copper Xa ne 70 
Cadmium rm ited bela oe Ag. 39 5 .. 50 
Cadmium i s Sal * 45 
Bilver (united des -— 18 we 40 


The fignres give the hardness as represented by the number 
serateh, 


system. There is 


[ 5 has led to 
^ cadmiom being used for the manufacture of fusible wires for 


per oent. Cadmium distils over in the 


Cammes weight on a diamond point required to produce - 


The . electro-deposition of cadmium is, comparatively, 
readily carried out under the same conditions, as in the case 
of zinc. Borcher has found that current densities of 60 to 
100 amperes per square metre (0°04 to 0°01 ampere per 
square inch), which gave an unsatisfactory deposit of zinc, 
are capable of yielding a good and useful deposit of 
cadmium. 

- Smee appears to have been one of the first, if not the 
first, to deposit cadmium. Since he published the reeulte of 
his 5 the matter has received little attention, 
partly due, no: doubt, to the scarcity and considerable cost 
of the metal at that time; it can now be obtained of good 
quality at a low rate. Rs Ti 

Smee obtained tough deposits of cadmium from ammonia ` 
sulphate solutions, made by adding ammonia to the sulphate 
ard dissolving the precipitate in a very small exocss of the 
precipitant, bnt was unable to obtain good deposits from 
sulphate or chloride solutions. 

In 1849, Messrs. Woolrich & Russell, of Birmingham, 
took out a patent for depositing cadmium ; they prepared a 
solution by dissolving metallic cadmium in nitric acid of 
commerce, diluted to about six times its bulk with water 
at a temperature of about some 80° or 100° F, adding the 
diluted acid by degrees till the cadmium was dissolved. To 
this solution of cadmium.they added a solution of carbonate 
of soda (made by dissolving 1 lb. of ordinary crystals in one 
gallon of water), until the cadmium was predipitated ; the 
precipitate thus obtained was washed three gr four times 
with tepid water, when it was ready for use, various solvents 
being used, but the one preferred was a solution of cyanide 
of cadmium, which was added in sufficient quantities to 
dissolve the precipitate and leave one-tenth of the solution in 
excess. The best working strength for the solution was found 
to be 6 ounces (troy) of the metal to the gallon, the temperature 
of the bath baing about 80° or 100? F. Bertrand claims to 
have obtained white adherent coatings from an acid sulphate 
solution of the bromide slightly acidulated with sulphuric ` 
acid. A strong solution of the double salt of cyanide of 
cadmium and potassinm is one of the best solutions, as it 
will deposit the metal rapidly and in a bright form, a- 
cadmium anode dissolving very freely. | 

Its inertia to chemical action as compared to zino and . 
brass renders cadmium suitable for reap, e terminals and 
connections of pri and secondary batteries, and for: 
coating small shot (for sporting purposes) and steel ballet 
jackets, in the one case to prevent the leading of the barrel, 
and in the other the corrosion of the steel. 

Cadmium has, of late years, been 5 5 as 
an alloy with silver. It has been advanoed, by those who 
view alloys as true chemical compounds, that the fact that 
certain of them can be deposited electrically lends counte- 
nance to their view. Seeing that brass was elmost the only ! 
alloy. which was successfully deposited, the position lacks ` 
strength from the scanty evidence supporting it, bnt lately 
alloys of various percentages of cadmium and silver have 
been deposited. 

When attempts were made to roll an alloy containing 
70 per cent. of cadmium, and 30 per cent. of silver into a 
sheet for the purpose of utilising it as an anode, it split up 
in an extraordinary way, having a remarkable structural 
formation as shown in the engraving, which clearly shows tle 
cleavage planes. | i | | 

Within the last three years cadmium silver alloys, contain- 
ing but a small percentage of silver, have been employed for 
coating the bright steel parts of machines, such as bicycles, 
and a silver cadmium alloy, containing 75 per cent. of 
cadmium, has been somewhat: extensively used for plating 
domestic articles, Such alloys have been found to with- 
stand the tarnishing influenees of the atmosphere much 
batter than pure silver, or a standard silver containing 
7˙5 per oent. of copper. | TE 

-A silver cadmium alloy, upon being tested with a Thomp- 
son: galvanometer, was found to be electro-positive to nickel, 
therefore, if the alloy is used for coating steel, and the 
underlying metal is at any time exposed to a chance scratch 
or abrasion, the corroding action of the air and water is 
more violent in the presence of the nickel than in the 
presence of the silver cadmium alloy. covering, owing to a 
more intense electrical action being gs d by the nickel. 

A series of experiments has been made to ascertain 
whether an alloy.of silver and cadmium forms a more effective - 
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protective covering when applied to iron than is the case 
with nickel plating. A sample of nickel plated iron and a 
sample of iron coated with an alloy of cadmium and silver 
were subjected to different corroding influences. The nickel- 
plated iron in all cases rusted badly, in a very short time, 
whilst the samples of silver and cadmium coated iron were 
but little corroded, which was probably due to two facte. 
Firstly, the nickel plating being porous, permits the corrod- 
ing action of the air and moisture to act on the underlying 
iron; this porosity appears to be almost entirely absent in 
the case of the silver cadmium coatings. Secondly, the 
~ gilver cadmium ooatings are found to b» electro-positive as 
compared with nickel, there being a difference of more than 
25 volt ; therefore, if the underlying iron is exposed at any 
time by a chance scratch or abrasion, the corroding action of 
the air and water is more violent in the presence of the 
nickel coating than in the case of a silver and cadmium 
coating, owing to the more intense electric action being set 
up by the nickel. ! 

The process which has been largely used for depositing a 
cadmium silver alloy consists of preparing the electrolyte by 
dissolving the cyanides of the two metals in cyanide of 
potassium, the proportions of the two metals being varied 
with the nature of the deposit sought. To obtain deposita 
of 10 to 80 per cent. of cadmium, it is found necessary to 


have the ratio of the silver and cadmium in solution in the : 


proportion of from 1 to 4 to 1 to 7, the best results being 
obtained when the amount of metal in solution is from 8 to 
4 ounces per gallon, and the amount of silver per gallon 
not less than 8 dwts. or more than 25 dwts.; the weaker the 
Solution the smaller must be the current density employed, 


and, in order to keep the bath from becoming exhausted, the 


anode surface should be greater than the cathode surface, and 
sufficient free cyanide always present in the bath to dissolve 
the cadmium and silver cyanide formed on the anodes. The 
addition of the carbonates of the alkali metals is found to 
reduce local action, due most probably to the nascent 
liberated metal. As the nature of the deposit varies with 
the current density, attention to the colour and general ap- 
pearance of the deposit on a test plate is found to give full 
control over the composition of the alloy deposited ; an 
experienced plater can judge the composition of the alloy 
within 1 per cent., which is found to be near enough for 
practical p : 

The result of a large number of experimenta shows that 


the minor differences between the two metals play a very 


important part. To start with, there is an E. M. F. between 
the two metals independent of the back E.M.F. of the whole 
electrolyte; further, & current that will deposit 402,418 
grammes of silver will only deposit 2,079 grammes of 
cadmium, while there may be a oonsiderable difference 
between the resistanoes of their respective salts in solution. 
If a bath be made up containing a certain number of ounces 


of metal to the gallon, and deposits are to be obtained from 
different current densities, the percentage of silver obtained 
in the deposit will ba different in nearly every case, and 
different for every solution. Consequently, it is only after 
much time and trouble and careful experiment, that the laws 


connecting the percentage of the deposit, Com aa 


density of solution, and current density can be obtaine 

-The following remarks roughly indicate the laws govern- 
ing the deposit of silver and cadmium; the experiments 
tend to show that the same remarks apply in greater or lees 
degree in the deposition of other alloys. Solutions contain- 
ing 2 or 8 ounces of metal per gallon and a large percentage 
of cadmium give, with small current densities (which alone 
are permissible), deposits varying from 40 to 100 per cent. of 
silver, whereas solutions containing 8 to 9 ounces of metal 
per gallon give 80 to 90 per cent. silver, for a very wide 
range of current density. 


rule, are not of the private income order to Kop 


For any given solution the 


percentage of the more electro- positive metal increases with 
the current density, but the variation is by no means in 
simple proportion. If the solution be a weak one, patchy 
deposits are the result of using too high current densities, 
the metals seem to separate out though the deposit may be 
smooth. The relations between the percentage of the more 
electro-negative and electro-positive metal at a given current 
density, can easily be varied if desired, by the simple 
of stirring the solution. The movement of the in 
the bath will temporarily alter the deposit, and if the bath is 
weak, and the anodes are not dissolving properly, it will 
greatly alter the resistance, and consequently the current 
"In deri it may be mid that f — 
n short, it ma for every composition of 
the solutions there is & definite current density to be used to 
bring down a given deposit, and if the bath is to be main- 
tained for any length of time in working oondition, the 
deposit must be of the same composition as the anode, In 
order to check the working of such a bath, small platinum 
test-pieces should be employed, so that the. composition of 
the deposit can be readily anal The ratio of the salts 
of cadmium and silver in solution is dependent on the density 
of the solution. If the solution is very dense, different 
pope of cadminm and silver are necessary. It is, 
owever, desirable to use a strong solution, because a much 
greater current density can be used, and consequently the 
alloy can be deposited much quicker. Stirring the solution 
permits the use of still higber current densities, but the pro- 
portions of silver and cadmium in the bath must be altered 
accordingly. To ensure an alloy of the desired proportions 
being depositid, it is essential to watch carefully the colour 
of the deposit as well as the current density. 


CORRESPONDENCE. 


The Position of Draughtsmen. 


Your article points ont pretty clearly the true position of 
dranghtemen. Their chances, looking at them from a 
prospective and remunerative point of view, dwindles into a 
vanishing point, and particularly in electrical engineering 
companies. For in those places he is ousted by the premium 
pupil who pays £300 for three years, when, in the majority 
of oases, the pupil gets a amattering of half a dozen branches 
of the basinees and does not know one thoroughly, and at 
influential friend comes 


electrical engineering company who issued a written 
pamphlet to the 3 in which he that they 
were necessary evils, very comforting. | 

There is a complaint that it is difficult to get good 
engineers nowadays, and that the present of train- 
ing is inefficient. If the matter were fairly inv , 
it would, no doubt, be found, that the reliable bæt 


of engineer was of this order, namely, that 
if a man showed proficiency and ability in the drawing 
office he was promoted from there intoa better position 
in the works, and they proved assiduous and good men. 
But the man who gets in the drawing office nowadays is 
practically doomed to get no further (for draughtemen, as a 


their fate), and if he applies for a post in another 

the Puno and skaten in his testimonials that he has 

good experience as a draughtaman, in nine cases out of 

he is rejected, and so he seldom gets a chance of 

of the rut, which is not his fault. " 
The pay of draughtsmen in electrical B 

downri bt miserable, and his prospects doubly so. A cab- 

driver can do better, infinitely, though he be under police 


^ 


— ways, Limited, to which ref 


zi 
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supervision. To any man entering the engineering business, 
particularly electrical, one would say if you want to get on 
nowadays, keep clear of the drawing office. — 

: act. 


THE LONDON UNITED TRAMWAYS AND 
ELECTRIC TRACTION, 


Dzcmiow or rTBB Loxpom County COUNCIL. 


Tas expected debate on the application of the London United Tram- 
erence was made in our last issue, took 
place at Tuesday's meeting of the County Council, when the Highways 


Committee submitted a fresh report on the subject. In this the 


Committee expressed the opinion that the Council might give pro- 
visional consent to application being made by the company for 


_ pathority to use the overhead trolley system, but so far only as regarde 


that part of the tramways between the Askew Arms public house and 
the Uxbridge Road railway station, and on condition that, in con- 
of this concession, the company reconstructs, acoord- 

to an underground system of electric traction, the other 
two lines of tramway specified in Mr. Robinson's letter. This 
arrangement, the Committee pointed out, would afford an 
opportunity for & full and satisfactory trial of both methods upon 


— mads quite at the outskirts of the county, and the Council would be 
 sbletoassertain whether the overh 


cond 
_ trolley systems could be successfully worked, as the Committee had 
 bwnamured they can, in conjunction with each other. The Com- 


y recommended that Mr. Robinson shonld be in- 
formed that the Council would consent to an application being made 
to the Board of Trade for powers to reconstruct, on the trolley system, 
the tramways in that part of Uxbridge Road between the Askew 
Arms and the railway station, on condition that the company also 
reconstructed, 108 ing to an underground system, the tramways 
from Uzbridge Road railway station by Goldhawk Road to Young's 
Comer, and from Young's Corner to Hammersmith Broadway, and 
cabmit for approval full plans, details, and other particulars of the 


the re was formally moved Mr. 
Westacott, who observed that he would reserve his remarks for the 


. Benoma stated that he was requested by the General Purposes 
i an amendment that 12 o be informed 


of the overhead trolley system until the High- 
upon the subject generally, consents 

Board of Trade for power to recon- 
the letter on the conduit or other 
: .” The speaker said the Committee 
a dee allow the trolley system 


. CORNWALL formally seconded the amendment. 
; T, who regretted having to move the adoption 
recommendation of the Committee owing to the chairman (Mr. 
.Benn) disagreeing with it, said the only question was as to 
whether the Council should allow two experiments to be made, or 
whether they should confine themselves to the conduit system. What 
ommittee recommended was that the company should 
instal the trolley system on one line if they would 
¢ method on the two others. The experiments would be 
expense of the company, and members of the Council 
to go and see for themselves which was the best and most 
for London. His friend, Mr. Baker, whose report on the 
proved very valuable, favoured the idea of the condoit 
| had taken the trouble to ascertain which 
considered the best and most used. Thus he found that 
ys in Europe, 173 were on the overhead 
8 on the underground conduit. There was a great 
favour of the trolley system, and the same condition 
of affairs prevailed in Hiogland, as, for instance, at Bristol, Leeds, 
Dover, Dublin, Cork, Wigan, Halifax, Glasgow, and other towns. The 
then proceeded to quote from reports prepared on the subject 
the instance of various. municipal corporations, showing in favour 

of the trolley method. 

Continuing, he said that they were told that the conduit system 
was far better, but it was curious that the deputationé representing 
the corporations throughout England, after having seen the different 
stems in tion, had returned and introduced the trolley. 
Referring to the evidence given before the Joint Committee on 
Electric Powers in 1893, the speaker quoted Mr. R. E. Crompton as 
having said that he could not recommend the Buda-Pesth conduit 
eten in this country, and that in nearly all large towns it would be 
t. All the Committee desired was for 
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impracticable to introduce i 
the Council to allow the two experiments to be made, and then it 
would be possible for them to see the lines in working order, so as to 
thow which would be the best for the Council to adopt in developing 
the tramways of London. 

Mr Lawson contended that in one statement Mr. Westacott had 
given away the whole case. It was said that the Council ought to 
agree fo the proposal of the company, because they would be afforded 


an experiment of value to the Council. He did not know that that 
part of London would be flattered by the decision of the Committee 
on that point. But the experiment was already about to be tried in 
Middlesex, where the company had obtained powers, and where the 
Oouncil would be able to judge for itself. There was therefore no 
reason or argument in granting the privilege. 

Mr. VERNEY rose and directed attention to the necessity, before 
accepting the overhead 8ystem, of being thoroughly aonvinced that it 
s 7; not interfere with the fire escapes required for the safety of 

on on. 

Mr. Pasxun opposed the application on ciple. It had always 
b:en a principle of the Highways Committee that overhead wires 
be a nuisance, aad he thought that was the opinion of other munici- 
palities. He recently visited Sheffield, where the poles were an 
abomination in the sight of the citizens. 

Tho Eart or Onstow was surprised that the chairman of the 
Highways Committee had not moved the report, for it seemed to him 
that it was entirely in accordance with the views which he and Mr. 
Baker used to hold on the last Council. When the lease of the North 
Metropolitan Tramways Company was before the Committee, it was 
held by Messrs. Benn and Baker that some steps should be taken to 
test the practicability of electric traction for London. It was 
in deference to their views that a clause was inserted in the 
lease that the Oouneil might experiment at the cost of the 
oompany in laying down a mile of electric tramway. The 
noble lord gathered that the particular scheme was to be 
rejected, becaute some members of the Council were of opinion that 
the trolley might be unsuitable for the streets of London. He 
was surprised to hear Mr. Lawson declare that the residents would 
not thank the Council for imposing the trolley upon them. What 
were the facts? "They had a petition from the Vestry of Hammer- 
smith asking the Council to pu the company to bring the trolley 
system within the boundaries of the county. If they were going to 
accept the principle that people were best able to manage their own 
local affairs, they could not oppose the clearly-expressed wish of the 


Hammersmith Vestry to have electric traction. If the Council 


declined to consent tothe introduction desired by the company, there 
would only be one verdict—that it was entirely opposed to allowing 
any private company to introduce electric traction. 

Mr. J. W. BENN said the noble lord had charged him with incon- 
sistency in the matter. That wasa very old question. The company 
had come before the Council on several occasions, the last time being 


in 1895, when the application was refused. The spéaker then voted 


against the company's proposal, and had always done so. He was 
glad the responsibility for the clause in the North Metropolitan 
Compeny's lease had been placed upon him. With regard to the 
question of underground conduit or trolley, a committee of the 
Birmingham Corporation bad come to the conclusion that the 
trolley must be kept out of the City, and the late Dr. Hopkinson 
agreed with the Committee as to the suitability of the conduit system 
for that city. If they were to develop the tramway property they 
must not add to existing difficulties by sanctioning arrangements of 
A SAC zo order The Council could get outside the county all it 
wan 


Mr. PHILLIMORNB hoped the recommendation would be carried. 
It would be a great mistake for the Council to take up their stand 
upon the question and give a non possumus to the introduction of 
the trolley system in London. The method was undoubtedly more 
economical, and he trusted the Council would pass the report. 

Earl RUsSELL neither agreed with the resolution nor the amend- 
ment. Mr. Benn had taken up a logical stand against the introduc- 
tion of the trolley system in London. The General P 
Committee, however, were afraid to do that, but desired to 
the consideration of the questicn until the Highways Committee had 

on what method was best for London. That might be 
some time yet. The Committee would have to proceed carefully, 
take expert advice and digest it, and come to a, decision afterwards. 
The General Purposes Committee would postpone it to the Greek 
Kalends. The noble lord had not heard it said that the ir pri 
were prepared to introduce the conduit system on condition of the 
trolley being sanctioned on one of the sections. It seemed to him 
that the Council were taking advan of their statutory position 
that was never intended. The views of the Committee were a sort 
of compromise, and he ventured to assert that no recommendation 
would have been made had it not been for the obiter dictum of the 
House of Commons’ Committee who considered the company’s Bill. 
Earl Russell was in favour of the trolley system, which was suitable 
for the roads in that part of London, and he had not heard. of any 
petition from residents asking the Council to decline to give consent 
to the application. What he would have liked was for on to 
be given ont and out; as it was, the Council would be a with 
ünreasonableness. " 

Mr. BzaoHcBorT said that in 1895 he suggested, by amendment, 
that the company should be given permission to make the experiment. 
He wished now that that trial had been allowed. Members did. not, 
perhaps, realise that the proposal would operate as a connection with 
the new Oentral London Railway, and would enable people to get 


right out into thé country. 


Messrs. MoDovGaALL, GILBERT, and others having spoken, the 
amendment was put, and lost by a large m»jority. 

The original recommendation of the Committee was then put, with 
the following result: — ` 


For the motion T^ € ios | 9. 41 
Against the motion sts uis 2% 19 
Majority oes e608 22 


The ORAmMax of the Council. declared the recommendation of the 
Committee to be carried. i | 
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BUSINESS NOTICES, &c. 


Universal Electrical Directory (J. A. Berly's).— 


The 1899 edition is now in preparation. New names and corrections 
to existing entries should be sent in as early as possible. Copy and 
blocks for advertisements should also be sent forward to H. Alabaster, 
Gatehouse & Oo., 4, Ludgate Hill, London, E.C. 


Electrical Wares Exported. 
Wix Enpisa Oor. 18TH, 1897. | Warr Enpina Oct. 18TH, 1898. 


£ s. & 6 
Aden T * 21 O| Adelaide... s.e „. 5,189 0 
Alexandria. Teleg. mat. 25 0 Aden “aie . 900 0 
Amsterdam .. 20 O0 | Alexandria i .. 72 0 
Auckland sé .. 197 0| Algoa Bay .. ^». 149 0 
Bilbao ... Vis .. 30 0 Amsterdam... *. 87 0 
Bombay . "m .. 331 O | Antwerp. Elec. fuse... 551 0 
Boston 15 0 Bombay es .. 139 0 
Calcutta os 70 O | Boulogne i *. 57 0 
95 Town 4. 948 0 5 Em „% d d 
ogne ... r „„ 10 0 uenos À , .. 288 
Colombo... 80 0 rin es 3 0 
East London 26 O | Oalcutta „ 13 0 
Flushing iss 60 0 | Oape Town i . 670 0 
Gothenburg 210 0 Chinde . . 1,113 0 
Hamburg aes 159 0 Dese Da eae » O 
Hobart. . 81 0D Bay . 225 0 
Lisbon ... vus 111 0 Durban i „ 182 0 
Madeira see eee (J 16 0 Fremantle 92 0 
Madras ... 8 8 123 0 Ghent .. . 83 0 
Marseilles ssi 450 0 | Hamburg 400 0 
Melbourne 5 830 0 , Hong Kong 15 0 
Montreal = 40 0 Kobe 111 0 
Ostend ...  .. 39 0 Liban 87 0 
Passagos igs 197 0 Malta... 75 0 
Perth .. i 13 0 | Melbourne 220 0 
Port Chalmers ... 543 0 | Montreal 40 0 
„ Elisabeth. 193 0 | Naples ... $5 .. 26 0 
Rosario ... Pe 25 0 | Port Elisabeth. . 183 0 
Sydney. Teleg. mat. 11 0 Rio Janeiro .. 310 0 
mara m 8 0] , » . mat. 44 0 
Wellington 164 0 | St. Petersburg. Teleph. mat. 40 0 
Shanghai. Teleg. cable 1,157 0 
Stockholm. Teleg. cable 716 0 
Spe zin .. 121 0 
8 eee 999 ETT 673 0 
i Teleg. mat.. 590 0 
Trieste. Teleg. mat. 20 0 
Wellington .. 192 0 
‘ Yokohama is 56 0 
ji Elec. cable 973 0 
Total £5,026 0 Total £15,914 0 


Foreign Goods Transhipped. 


£ B, d. 

Oalcutta ... 48 0 
Halifax [II] eee eee 16 0 
Sydney. 50 0 
Tota] £114 0 


Alleged Fraud.— Ernest James Thomas, alias Ward 
Thomas, described as an electrical engineer, of Drayton House, 
Laira, has been remanded at Exmouth on obtaining 


Heavitree Bridge, Exeter 
it is alleged that be obtained goods 
entrance 


for a company. 
Commercial ! Wharf; stores, Commercial Road; from the Western 


engines 
general agents.” Another letter was on private notepaper, and headed 
“ Bt. Jude's, N ; at home 2 to 4.” A third headiog, “ Drayton 
House, lymouth." There is no such firm as The Western 
Muss gee W AS a p daos House, Laira," 
instead being a house of magni was a house poverty 
stricken and barely furnished. a 


Appolntment.— Mr. Herbert E. McKiell (late London 
representative of Messrs. Johnson & Phillips), has been appointed 
London manager for Mr. I. Frankenburg, of the Greengate Rubber 
Oable Works, Salford, Manchester. l 


Agency Notice,— The Unbreakable Pulley and Mill- 
‘gearing Company, Limited, Manchester, have appointed Mr. F. J. 
Hill, , 13, Bath Lane, Leicester, as their sole agent for 
Leicestershire, for the sale of their various manufactures. 


Bankruptcy Proceedings.—The case of Edmond Savory 
D'Odiardi, medical electrician, Silver Street, Notting Hill Gate, came 
before Mr. Registrar Giffard, on Wednesday, in reference to the 
.debtor's public examination. The receiving order was made last 
August on the ‘petition of Miss Woods, who claims £150 for salary 


for various purposes, the 


‘lamps for outside lighting. 
Mr. D. 


as nurse at a hospital originally styled the Eijlectro-Pneumatie Hos. 
pital, but later wn as the Notting Hill Gate Hospital No 
accounts have been filed by the debtor, but a medical certificate wns 
put in on his bshalf, set forth that he was too ill to attend for 
examination. Mr, Mellor, on of creditors, stated that just alter 
the action was broaght by the petitioning creditor, the debtor 
execated a deed of trust covering his interest in the hospital, which 
was believed to have been carried on at a considerable profit. His 
Honour said the case certainly required investigation, and ordered 
the examination to stand over until the end of November. 

The public examination of H. D. McIntyre, of Patney, Surrey, 
electrical engineer and rai Md id was held at this month’ 
sitting of the Carmarthenshire ptcy Oourt, before Mr. Regis 
trar Parkinson. The figures regarding the estate have already 
been given in the Exzornican Revimw. Debtor's failure was doe 
to insufficient capital and consequent loss in working, and to legal 
. The examination was adjourned to next month so that 

E a rae cost account. " — 

The meeting of creditors in re O. tehing, plnmber and 
electrical engineer, Bt. Hilda Street, Hull, will be held on Oxtober 
21st, at 2.30 p.m., at the office of the Official Receiver, Trinity House 
Lane, Hull The public examination is arranged for November 14th 
at 2 p.m., at the Court House, Town Hall. 

Notice is given of an intended dividend in the failure of J. 
a oe J. A. ml het oa erage : Oo., 5 
mechanical engineers, Burnley. y for receivi sis- 
October 26th. Mr, d. Proctor, 3, Grimshaw Btreet, Burnley, is | 
acting as trustee. 


Liquidation Notices.—At meetings of Rose & Bird, Ltd., 
held on August 26th and September 13th at 24, Stamford Street, 
e o Ed 

* i 

At meeti Pria at 8, St. Paul's Square, Bedford, on mber 
23rd and October 10th, it was resolved that the Bedford Electric 
Light Company, Limited, be wound up voluntarily, Mr. E. A. C. 
Rawlings, of the above address, being appointed liquidator. 

The British Incandescent Electric Lamp Company, Limited, is to 
‘be wound up voluntarily, resolutions to this effect having been 
‘at meetings held at 2, Basinghall Avenue, E. O., on September 19th 
and Ostober 14th. Mr. A. Riley, 21, Finsbury Pavement, E C., is 
acting as liquidator. 


Bridgewater Collieries,—In the colliery district 
aig by the. Bridgewater n sung ere to 


re- model the entire 5 and Messrs. O'Gorman and 
.Oozens-Hardy have been upon to advise as to the mos 
.economical methods. The new locomotive and timber works on the 


estate are also to be made the centre for the distribution of energy 

the existing electrical plant moved from 
one ee the colliery pit mouths to the new works w are near at 
hand. 


Changes of Address,—Meesre. Henry Greene & Sons, | 
electric light engineers, have removed from 153, Cannon Street, EC, 


to 19, Farringdon; Road, B.O. - 


uence of the building of the new Government offices in 


In conseq 
Parliament Street, Great George Street, and King Street, West- 
“minster, the following removals have taken place:—Mr. Thos. J. 


. cal engineer, has removed from 17a, Great 
Street, Westminster, to 54, Jermyn Street. Messrs. Eastlakes, Li 


es, 
electrical engineers, have removed from 14, Parliament Street, B. W., 


to 5a, Cowley Street. 

Messrs. Ballers, Limited, rang pared ame are about to 
coe from 32-33, Queen Street, E. O., to 8, Laurence Pountney Hill, | 
Electric Elevator.—An Otis eleotric passenger elevator . 


has just been erected in a block of very handsome new buildings in 
Lichfield Street, Wolverhampton, current being supplied from the . 


. Corporation mains. 


Electric Fire Alarms.—At the meeting of the Saffron ` 
Walden (Essex) Town Council on Friday last, it was decided to 
provide the Fire Brigade with an installation of electric call bells to 
the members and two telephones. p 


Electrical Work at Bristol.—Mr. Gilbert Lloyd, of - 
installations : 


Bristol, is busy upon a number of in the Bristol 

For the Western Counties Association he is putting in plant forare 
and incandescent lighting at the new grain crushing mill; while a$ - 
"Messrs. Packham & Oo.’s dra esta ent, 300 incandescent 


lamps are being fitted up, together with a number of Stewart ar 

A special plant is being installed upon 

Wansbrough's estate at O Mr. Lloyd is also engaged 
putting up a large telephone ‘installation in Wiltshire. 


Fire.—It is stated that a fire broke out on the premise - 


of the tan Electric Supply Company, Timi , at Black- 
horse Yard, Rathbone Place, Oxford Street, Friday morning. 
The main switchboard suffered seriously. The outbreak was due to 


the fusing of a wire. 


Hornsby Boilers, — The two Hornsby boilers -which 
were supplied to the Charing Oross and Straad Electricity Sapply 
Company's Lambeth Station, have worked so satisfactorily thet sx 
more similar boilers have been ordered. Two “Hornsby” boilers 
are also being erected at the Eastbourne Electric Light Oompan;! 
station, where up to the present only boilers of the cylindricsl 
internally fired tubular type have been used. Messrs. Horcsby have 


- also secured the order for water-tube boilers for the Bszhill electric 
light station. pe: S 
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. Enclosed Motors. —We illustrate below a new form of 
' Messrs, Mavor & Coulson’s enclosed type motor. The machine is 
- bipolar with slotted drum armature. The bearings are self-oiling, 
ind sre mounted in flanged cases fixed to the motor shell by four 


or 180°, so 

the under side of a girder. 
magnet coil, is removable at the centre line, and, when raised, the 
mature is exposed for inspection throughout its length. 


List—Messrs. Webster, Michelson & Co., of Eve Hill 
Works, Dudley, have taken up the manufacture of copper gauze 


The upper half of the shell, with 


rushes, and are sending out a of stock sizes and prices thereof. 


The Midland Power Scheme.—A new map, showing 
he districts in which the Midland Electric Corporation for Power 
istribation have obtained Parliamentary powers, has been issued. 
'he districts include Heath Town, Wednesfield, Pulston, Short 
N Darlaston, Wednesbury, Coseley, Sedgley, Tipton, 

owley. 


Monte Video Telephone Company.—A petition by the 
fonte Video Telephone Company, Limited and Reduced, for leave 
o reduce the capital of the company by £60,000, came on Wednes- 
lay before Mr. Justice Channell, sitting in the Chancery Division as 
vacation Judge.—Mr. Alexander, Q. C., who appeared in support of 
de petition, said the Monte Video Telephone Company was incor- 
rated in 1888, with an original capital of £180,000, divided into 
4000 preference shares of £5 eacb, and 12,000 ordinary shares of 

ear after incorporation the company increased its 
apital by £40,000, divided into 5,000 preference shares and 3,000 
rdinary shares, all of £5 each. Out of the 29,000 preference shares, 
$000 nad been issued and fully paid up, and all the 15,000 
tdinary shares authorised had been issued and pai 


"ak assets which were not available. 


0 


a dir beg maining two shares ordi 
bares, and by sodineing the A5 cdin nares to £l tare TA 
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accordance with the articles of the company, meetings have been 
called of both preference and ordinary shareholders, at which the 
scheme was approved, and special resolutions were passed, and there 
was no opposition before the Court. Mr. Justice Channell made an 
order authorising the reduction of capital a3 proposed. 


New Branches,—Messrs. Veritys, Limited, announce 
that they have opened a new branch at 55, Mitchell Street, Glasgow, 
for the convenience of their Scotch customers. All communications 
from firms in Scotland should be addressed to that office. The branch 
is under the charge of Mr. Sydney Andrews. For North of England 
clients, the head quarters are at 29, Princess Street, Manchester; the 
Midlands are served from their works at Aston; and the London 
district and the South of England are dealt with as heretofore from 
the London wholesale office at 31, King Street, Covent Garden. 

Mr. James White, of Cambridge Street, Glasgow, informs us that 
for the convenience of his London clients he has opened a branch at 
66, Victoria Street, Westminster, S. W., under the management of 
Mr. Patrick Hamilton, B.Sc., who has been with the firm at Glasgow 
for many years. At Victoria Street a display of Lord Kelvin's latest 
instruments for use in central stations and test rooms will be kept. 
We understand that the firm is exceedingly busy in its electrical 
department, and the works, which were extended a few years ago, 
are now running to their utmost capacity. At present over 300 hands 
are employed, and during the past two years many additional high- 
class machines have been installed enabling work to be dcne quickly 
and with accuracy. 


Personal.—Mr. James L. Owen, C. E,, M. I. E. E., M. E., 
has severed his connection with Messrs. Alfred Dickinson & Co., 
consulting, civil, mechanical and electrical engineers, and has taken 
offices at Temple Courts, Temple Row, Birmingham, for the purpose 
of practising as an engineer. 


Telegraph Construction and Maintenance Company. 
—This company has decided to renew the debentures which mature 
on January lst, 1899, for a further period of 10 years at 4 per cent. 
per annum. Sse our Official Notices" for particulars of this 
announcemenf. 


ELECTRIC LIGHTING NOTES. 


Ashton-under-Lyne.— The Electricity Committee re- 
ceived 32 applications for the post of electrical engineer, and Mr. 
W. H. Vincent, of Woolwich, had been appointed. 


Belfast.—The electric light accounts for the quarter 
ended September 30th, shows an increase in output of 55 per cent., 
and of 48 per cent. in actual rental, as compared with the corre- 
sponding period last year. 

- Incandescent electric lamps are to be tried for the purpose of 
experiment in Ann Street, Church Lane, Chichester Street, and 
Castle Street. 


Bermondsey.—The dispute between the Vestry and the 
London Electric Supply Corporation, consequent upon the recent 
refusal of the former to sanction the laying of low pressure mains on 
both sides of certain thoroughfares has now reached a critical stage. 
This will be understood from the report submitted to the Vestry, at 
the meeting held on Monday evening, by Mr. T. Cox, chairman of 
the Electric Lighting Committee. The Committee stated that, in 
reply to the notification of gr apples the company wrote, stating 
that, as soon as they received the approval of the County Council 
and the Postmaster-General,it was intended to proceed with the 
work as authorised by their Act. The Vestry clerk replied that he 
was not aware of any clause in the Confirmation Act of 1889 enabling 
the Corporation to proceed with works of which the Vestry disap- 
proved, and pointed out that their procedure was governed by section 
14 sub-section (c) of their order under which they had a right of 
appeal to the Board of Trade. The Corporation thereupon stated 

t they would appeal to the Board of Trade. In this connection 
the Committee mentioned that & communication had now been 
received from the Board of Trade, stating that they had appointed 
Major Cardew, R. E., to inquire into the matter of the appeal. The 
Committee had appointed the chairman (Mr. Cox), with Mr. F. 
Ryall, Vestry clerk, and Mr. Frank Bumner, the surveyor, to repre- 
sent the Vestry at the inquiry. The Committee recommended, and 
the Vestry approved their action in the matter. 


Bexley.—The Bexley District Council decided on Monday 
evening to oppose the application to the Board of Trade for powers 
to supply electricity wi the districts of Bexley, Crayford, Erith, 
and Gravesend. 


Blairgowrie.—Certain parties are said to have an electric 
lighting scheme for the town under consideration. 


Bournemouth.—The electric light had an excellent 
advertisement on Sunday night. At about 7 o'clock the gas supply 
failed. The public streets and 8 of worship were thrown into 
darkness. Some parsons tried to hold their congregations together 
by their eloquence, and by otherwise continuing the services, but 
audiences rapidly dispersed. There are a number of churches lighted 
electrically from the mains of the Bournemouth and District Elec- 
tric Supply Com , and, of course, these had a distinct advantage : 
over the gas-lighted 
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Bristol.--On 18th inst. the Council resolved, upon the 
Electrical Committee's advice, to join hands with other munici- 
palities, &o., in opposing the claims of Mr. Martin Rucker. The price 
for current is to be reduced from 6d. to 5d. for private consumers, 
owing to the success of the undertaking. 


Bury St. Edmunds,—In our September 9th issue we 
stated that the Local Government Board had declined to sanction the 
proposed £20,000 electric lighting scheme. The Electric Lighting 
Committee has since drawn up a modified echeme—£16,000—bnt tha 
Town Council is to send a deputation to the Local Government Board 
with a view to getting its sanction to the origins] scheme, as in its 
modified form there is so small a saving in the capital cost, and a very 
serious reduction in income. 


Cardiff.—The Board of Guardians will call in an elec- 
trical expert to consult with the Building Committee and the archi- 
tect, and report upon electric lighting for the workhouse buildings. 
Mr. Stephens, architect, recently submitted an estimate of £2,850 
initial expenditure for electricity to be generated on the premises, 
with a maintenance of £350 per annum, as compared with £450 per 
annum for Corporation supply, and £370 per annum for gas. 


Church Lighting.—The St. Hilda Parish Church, South 
Shields, is now lighted electrically, there being 146 16-C.P. lamps, or 
their equivalent, installed by Mr. James T. Dagleas. The nave of the 
church is lighted by six splendid wrought-iron corona fittings, 
hanging in the centre of the arches, along the front of the gallery. 
The back of the gallery is lit by single pendant lights with fancy 
shades. Underneath are three light wrought-iron electroliers. The 
massive candelabra has been adapted to the light, and fitted with 
large imitation candles, surmounted by spiral electrical incandescent 
lamps. The main switchboard comprises 24 switches. The song- 
room, vestries, belfry, and organ are all now lighted electrically. 


Clontarf.—The Commissioners will hold a special meet- 


ing to consider the question of obtaining a provisional order for the 
electric lighting of the district. : 


Colchester.—At a recent Council meeting it was stated 
that as the result of communications with Messrs. Siemens Bros., it 
was thought best to have the inauguration ceremony & month after 
the date fixed for the Oyster Feast. The station buildings are com- 
pleted, and the cables are nearly all laid, and some time in November 
current will be switched on. 


Coventry.—In connection with the extension of the 
electric lighting scheme, four sub-stations are to be placed in certain 
parts of the town. 


Crewe.—The Town Council, on 14th inst, put their seal 


to a contract for the purchase of a site for electricity works in con- 
neotion with their £26,000 scheme. 


Dorking.—The surveyor having reported upon the elec- 
tricity works running in other towns of similar size to Dorking, he 
has been instructed to collect farther details. 


Driffield.—An electric lighting company is about to be 
formed, and in due course it is proposed to apply for s provisional 
order. The Urban Council has lately purchased the gasworks, and 
there may be opposition when the proposal develops. 


Dundalk.—A special meeting of the Town Commissioners 
was held last week to consider the amended draft ment between 
the Commissioners and the Tramway Company for the lighting of the 
town by electricity. At a conference between the Commissioners and 
& deputation representing the syndicate, most of the questions on 
which differences existed were settled by mutual conct ssions; but 
one clause on which the Commissioners insisted, the representatives 
of the syndicate declined to accept—a proviso that in the event of 
the light given by the 22 arc and 60 incandescent lamps not proving 
sufficient to light the town, as well as at present by gas, the company 
should provide such additional lamps as might be needed without 
extra cost to the board, the latter having agreed to raise the price of 
public lighting to £600 a year. This clause the Commissioners still 
adhered to, but a modus vivendi may possibly be provided by the 
additional clause inserted, that any dispute as to the guarantee clause 
or proviso should hereafter be referred to arbitrators mutually chosen 
by the Commissioners and the company. A resolution approving of 
the draft deed was adopted unanimonaly. 


Ed monton.— The Board of Guardians on the 12th inst. 
resolved to light the Edmonton Workhouse with electricity. 


Finchley.—The District Council will hold a special 
meeting to consider whether to apply for a provisional order. 


Fleetwood.—Tho District Council is advising the Fleet- 
wood Gas Company, Limited, that it intends to light the public street 
lamps and public buildings by electricity as soon as possible after the 
arrangements are completed. 


Gosport.—The District Council at its meeting on 18th 
inst. received the following report:—" The Electric Lighting Com- 
mittee, having considered the letters from the Electrical Power Dis- 
tribution Company, and Mr. Madgen, one of the directors, having 
attended to answer any questions and to explain any details in con- 
nection therewith, beg to report that they are of opinion that the 
Council should retain in its own hands the power to supply electric 
lighting for the district, and they recommend the Council to oppose 
the application of the company for a provisional order, on the ground 


that they themselves intend to apply for an order.”—The chairman, 
in moving the adoption of the report, which was agreed to without 
discussion, said that though the co y had made the Council 1 
very generons offer, it was felt that matter, in its initial stages, 
ought to be kept in the hands of the Council. 


Govan.—Glasgow has offered to supply Govan with the 
electric light at city rates, but the Govan Committee are inclined to 
Jay down works cf their own. Mr. Arnot, formerly engineer to the 
Glasgow Corporation Electricity Department, is advising the Con. 
mittee. It has been ascertained that there would be a fair demand 
for the light from the Me aa and action will no doubt be taken 


shortly, either by accepting Glasgow's offer or proceeding with tha 
erection of the necessary works. 


Grays (Essex) —Several of the leading tradesmen bare 
petitioned the members of the Grays Thurrock District Council to 
favourably consider the electric lighting question, which, they urge, 
will materially assist in the development of the town. 


. Greenock.— The Police Board last week, by 17 votes to 
5, appointed Mr. B. M. Fedden, of the Edinburgh electrical eng. 
neer's department, resident electrical engineer for the borough. 


Hsmpstead.—On Monday the Hampstead Vestry com- 
menced the work of erecting the standards for carrying the electric 
arc light in Old Heath Street, Ham 

The Lighting Committee of the Hampetead Vestry bas reported to 
that body: That during the month of September 47 consumers’ iv- 
stallations, with an equivalent of 2,840 8-0.P. lamps, were connected 
to the Vestry's electric mains, and that the total 8-O.P. lamp connec 
tions to the end of September were 71,367.” 


work of introducing the electric light. The engine and dynamo bare 
been fitted up at the old Engine Pit. The engine is 20 H. P., and tie 
dynamo is capable of supplying current for 200 16-O.P. lamps. Sisty 
lamps have erected throughout the village. The light wu 
turned on on Thursday, 13th inst. The installation has been carried 
through by Messrs. Hunter & Jack, Glasgow. There was a capita 
expenditure of £400, and the total annual expenditure for wages, dc. 
will be about £60. In connection with the ceremony of turning oi 
the light, a meeting of the villagers was held in the village hall. 


Hornsey.—The Hornsey District Council at Monday“ 
meeting refused to join with the Finchley District Council in any 
further discussion with regard to the proposal of private comptoie 
to supply electrical power to combined districts, and also declined 
to discuss the matter with the Electrical Power Distribution Com: 
peny. 


Kidderminster.—The seal of the Council has beer 
sffixed to the agreement with the British Electric Traction Company 
for the sale of the Kidderminster Electric Lighting Order, 1801, to 
that company. 


Lambeth.—The Lambeth Vestry last week again sid 
much regarding the alleged “scandal” in connection with the 
transfer of the electric lighting order. The Local Government Board 
is unable to direct an inquiry to be held. The Vestry has, therefore, 
now appointed a Committee, consisting of one member from esch 
ward, to inquire into and report upon the affair. 


Lancaster.—The High Street Independent Chap 1 is 
going in for the electric light. The new Jubilee Palace of Varieties 
is also lighted with electricity. 


Leamington.—Last week the Town Council decided to 
apply for a provisional electric lighting order. 


Limehurst.—At last week's District Council meeting 
Councillor Lees ted the result of bis visit to the conference ol 
neighbouring authorities with Ashton on the electric lighting quee 
tion. He said Ashton Co ion had stated that they were willing 
to place a Bill before Parliament to supply out-distriote with elec 
tricity if a sufficient number of the hbouring authorities en 
willing to take the electricity. The charge to the Ooaneil for 
current would be 9d. per unit. After some discussion it was decided 
that the Council could not fall in with the proposal. 


Llandudno.—It is expected that Mr. Chaplin, the Pre- 
sident of the Local Government Board, will visit Liandadoo, in or 
to inaugurate the electricity undertaking. Mr. Obaplin will fx 
date. There will be a banquet at the Imperial Hotel. 


Ludlow.—The Town Council has resolved upon an pe 
of supply under the Pareo order, which is to be secured. 
capital outlay upon the schame is put at £6,500. The Guildhall 
Council Chamber will be lighted electrically. 


Lye.—The Urban Council has directed the clerk to obtain 
information re electric lighting. 


Maidstone.—The Urban District 7 have not 
fixed u a site for their proposed electric li g works. 
Committee is on the look ou A p Meanwhile p» pue pira 

tered into an arrangement e gas company. 
incandoscent burners to the whole of the street lamps for a 708 
It may be 18 months before an installation is carried ont. 
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Lyan.—The following is a list of the tenders submitted 
in connection with the electric lighting scheme. The Council affixed 
its seal to the accepted contracts : 


Contract No. 1. Buildings, &c.:— 


£ s d. 
L H. G. Radrum, King's Lynn .. " w E 3,123 6 7 
2 Foreman & Medwell, Lynn s - is T 8,097 19 5 
2 Real, Wildbur & Co.. Limited, Lynn T ; 2.956 11 10 
& Merredew & Wort, Stevenage, Herts. 2,683 18 1 
Ocatract No. 2. Gas-producing plant: 
L Dowson Economic Gas Company, London 1,987 16 8 
2 Tangyes, Limited, Birmingham E a6 1.885 10 4 
$ Paisley & Welch, London : m " n d 1,602 4 
& Fielding & Platt, Gloucester. ne 92 e = 1,582 16 0 
Contract No. 3. Gas engines :— 
I. Tangyes, Limited, Birmingham 4,451 0 0 
2 Andrew & Co., Stockport - m x a T 8,978 B 4 
3 Crossley Bros. & Co., Manchester = da T" 8.360 0 2 
4. Premier Gas Engine Company, Nottingham 3,266 4 4 
& A. & W. Longsdon, Poole, Dorset m " we 8, 0 8 
(This tender is incomplete, as the travelling cranes are omitted.) 
& Fielding & Platt, Gloucester .. bs ix EE a „297 16 0 


oatract No. 4. Dynamos, switchboard, motor transformer, electrical 
instruments, fittings, &o.:— 


L J. H. Holmes & Co., Newcastle ee 8,328 8 0 

2 Siemens Bros. & Co., Limited, London ae " 8,108 7 4 

- X The Brush Electrical Engineering Company, London 3,005 10 2 
i The Fuller-Westrom Electrical Manufacturing Com- 

pany, London .. ES is $4 x AH i 2,900 18 6 

5. La ng, Wharton & Down, London .. i5 id 2,741 9 8 

6, General Electric Company, Limited, London .. 2,652 6 7 

7. A, Penny & Co., London s ms 4A ae 2379 B 6 


"mime No. 5. Batteries :— 


L The Electrical Power Storage Company, Limited x 1,090 8 7 
. 2 Tudor Accumulator Company ap - is m 1033 4 6 
à Pritchetts & Gold e ies - i * 980 18 5 
4 The Hart Secondary Battery Company ..  .. = 851 8 1 
5. The Chloride Electrical Storage Syndicate, Limited. 846 9 6 


atmet No. 6. Armoured cables and other maine, pipes, stoneware 
calverta, fuse boxes. &c. :— 


I. Dennis & Co. (for Felten & Guilleaume) . 10,040 7 0 
1 W. T. Henley's Telegraph Works Company 9,887 7 0 
È The British Insulated Wire Company  . 9,704 5 7 
. 4 W. T. Glover & Co. ks i ss 9.472 16 6 
5, The Western Electric Company... - "T 9,132 12 6 
- È. Callenders Cable and Construction Company . 8,830 14 1 
7. Siemens Bros. & Co. iie E " , 8,049 18 11 


ud it was agreed that the following tenders be accepted, but sub- 
xt to the sanction of the required loan for the purpose by the Local 
iremment Board :—As- regards Contract No. 1, Messrs. Merredew 
ad Wort, Stevenage; No. 2, Messrs. Fielding & Platt, Gloucester ; 
io. 3, Mesers. Fielding & Platt, Gloucester; No. 4, General Electric 
aupany, Limited, London; No. 5, The Chloride Electrical Storage 
indicat, Manchester; No. 6, Messrs. Siemens Bros. & Oo., 


In spect to the lamps, &., Prof. Robinson stated that a separate 
catract would have to be made. He is to obtain tenders for them 
totding to his designs submitted to the Council. A sub-committee 
rll confer-with Prof. Kennedy as to the positions of the lamps. 
i. Leigh Robinson, A. M. I. O. H, has been appointed engineer during 
de erection of the works. The Local Government Board hab sanc- 
e borrowing of £27,000, the actual cost of the scheme, but 


i £1,000 sakod for wiring the municipal buildings the Board will 


nly moction under the provisions of the Munici 


Corporation’s 
memorial duly sealed has to be 


ed by the 


2 
8 
E 
: d 


representative 
yet, and Mr. Dean, who knew 
„would be there for five months, so that 
w appointment need be made until Christmas. 


"Ei and he 
‘ould obtain the second 40 per cent. under the contract. Mr. Parkin- 
the electrical 


EE 
g 
: 


"ukinon might regards 
grant a certificate of completion, except as 
teins specified, and which Mr. Parker said he would give a 


Auer guarantee to complete within a t. Mr. Parker also 
ina six months for maintenance commence from the 


. Parkinson's certificate. It was decided to call a special 
the Council to pass a cheque to Thos. Parker, Limited, for 
cent. due upon the completion of the works. 


—At Morgan, Mid-Glamorgan, 


„Smith, the architect, for hting 
the plant and cables at £1,000, and suggested 
34 incandescent lamps of 64 C.P. at one point 
and 70 incandescent at another ed point. 
t that in adopting the report the Council would 
themselves. The report was adopted. | 
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Newington.—The Vestry has settled an agreement with 
the South London Electric Supply Corporation for taking from them 
electrical energy pending the ing of the Vestry's own station— 
up to à maximum of 100 kw., which is equal to 3,350 8-C.P. lamps. 


Newport (Mon.).—At a recent meeting of the Elec- 
tricity Sub-committee the consulting engineer (Mr. R. Hammond) 
attended, and reported on the progress that is being made with the 
extensions, It was reported that the emergency plant would be 
delivered in good time. With reference to the breakdown of one of 
the converters at the Town Hall sub-station, the borough electrical 
engineer reported that the converter in question had been forwarded 
to Messrs. Siemens for repair. The above report was adopted ata 
subsequent meeting of the Electricity Committee, which also 
considered tenders for the construction of three sub-stations. 
It was resolved that the tender of Mr. T. Westacott, at the sum of 
£272, be accepted. The office reported that the orders 
obtained fornew connections were equivalent to 292 8-candle-power 
lamps, bringing the total number of lights, connected and on order, 
up to the equivalent of 20,021 8-candle-power lamps. The borough 
electrical engineer (Mr. €. D. Oopland) submitted his report on the 
condition of the plant and machinery, which, with the exception of 
the defect in the condenser (which was receiving the attention of the 
manufacturers) was in a satisfactory working order. He also gave a 
comparison of the capacity of the pan: with the number of ligbts 
connected. The capacity, exclusive of the reserve, is 300 kilowatts. The 
highest load yet reached was during the past month, viz , 293 kilowatts. 
It having been suggested that the question of charging consumers 
upon what is known as the Brighton system, necessitating the fixing 
of a “ Wright's indicator” upon all the meters in use, should be con- 
sidered, the members of the Committee are to be each furnished with 
& pamphlet explaining the system. The town clerk is to write tothe 
contractors for the boilers and the laying of the cables, informing 
them that they will be held responsible for the loss or damage suffered 
by the Corporation consequent upon the delay in completion of their 
CMM These various reports have been adopted by the Corpora- 


Oxford.—During the past year the progress made hy the 
Oxford Electric Company, Limited, has been greater than in any year 
previous, this being to some extent due to the public having availed 
themselves of the offer of the company to instal the houses and 
shops upon its mains with the n fittings, charging & small 
rental per annum for the use of the same. The number of lamps 
which have been added to the supply mains during the past year has - 
been approximately equivalent to 4,000 8-C.P. About $0 new oon- 
sumers in the residentíal district have been added, whilst installations 
have been made in Somerville College, Exeter College Ohapel, St. 
Margaret's Hall, St. Mary's Hall, New College Tower, the President 
of Magdalen's House, Kettle Hall, the County Hall, Radcliffe In- 
firmary, and the churches of St. Peter-le-Bailey and St. Giles. The 
directors are contemplating a scheme for supplying the new district 
of Summertown. Tne whole of the distribution is now made from 
tbe Oaney generating station, and two new boilers have been added 
to the company's plant to keep pace with *he extra power required 
for supplying the additional lamps. 


St. Pancras.—At Wednesday's Vestry meeting the Elec- 
tric Lighting Committee announced the receipt of 15 tenders for the 
supply of coal to the electricity works in King's Road and Regent's 
Park, and the question will be brought before tbe Vestry at the next 
meeting. 


Perth.—The Police Commissioners last week formally 
resolved to appoint Mr. W. C. O. Hawtayne as engineer to draw up a 
soheme for electric lighting, advise as to tenders, and to superintend 
the construction of the works. 


Portsmouth,—At the last meeting of the Town Council 
the Electric Light Committee recommended that the whole of the 
electrical staff be insured at 128. 6d. per cent. for workmen, and 3s. 6d. 
per cent. for clerical staff, to cover all risks, subject to the 
approval of the policy. Alderman G. Ellis, chairman of the Com- 
mittee, in moving the adoption of the report, explained that this step 
had been taken because of the passing of the Workmen's Liability 
Act. The recommendation was adopted. 


Redditch.—It is stated that the electricity works’ build- 
ings are nearly completed. The cables are being laid, and the 
foundations for the engines proceeded with. Some of the machinery 


was expected to arrive this week. 
Rhondda Valley. — The Rhondda Valley District 


Council have taken exception to Messrs. Thomas & Evans, Porth, 
supplying electricity to two or three shops in that district without 
s 1 The attention of the firm has been called to the matter, 


and they have now applied for and secured a license. 


Rochester.—The Rochester Town Council last week 
approved of plans submitted by the Chatham, &c., Electric Lighting 
Company, of a proposed extension of their mains to London Road, 
Strood, and also on to Borstat, a town adjoining Rochester. 


Rossendale Boroughs.— The question of electric light 
is before the three boroughs of Rossendaie. Bacup Town Council, in 
consideration that they are already heavily weighted by the pro- 
spective cost of their new water scheme, seem to have pretty well 
made up their minds to transfer the powers to a company. At 
Haslingden they are talking of putting up a town’s refuse ctor 
for erating steam cheaply to ran the dynamos. Messrs. 
Lacey, Clirehugh & Billar, have been appointed electrical engineers 
to Haslingden Corporation. Mr. Lacey has visited the town. He 
will hereafter report. 
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Rugby.— Last week the General Purposes Committee’s 
proposals respecting area of supply were approved by the District 
Oouncil. The Council's solicitor is to take the steps 555 
apply vd & provisional order, and Parliamentary agents have 
appointed. 


Russia.—The central electric lighting station which is 
being erected in St. Petersburg by the Helios Company, of Ehrenfeld, 
Cologne, Germany, is rapidly spproaching completion, and is to be 
pot into operation on November 15th. Already applications have 

received for a supply of carrent to over 30,000 lamps. 


Salford.—The Corporation has appointed Mr. Charles 
Hopkinson consulting electrical engineer in succession to his brother, 
the late Dr. Hopkinson. 


Salta.—According to a Buenos Ayres contem , the 
elevtric light station at Salta, which is now owned by the Bright 
Electric Light and Power Company, Limited, was inaugurated on 
Beptember 10th. The Bishop blessed the andertaking, machinery, 
&c., and the usual champagne lunch was served. 


Sheffield.—At last week's City Council meeting Alder- 
man Clegg, at the instance of Mr. Senior, agreed to take back for 
further consideration the Tramway Committee's recommendation 
accepting the tender of Messrs. Scott Anderson & Beit fora combined 
engine and dynamo for lighting the power house at Kelham Island, at 
the price of £500. 


Shoreditch.—The Lighting Committee reported to the 
Vestry on Tuesday evening that in consequence of the great demand 
for current at the present time, they had decided to insert notices in 
the local newspapers stating that from now no farther application for 
electric current would be received except upon the understanding 
that the supply would not be required until after Christmas. It was 
resolved to issue advertisements inviting applications for the 
sppointment of clerk of works in connection with the extension of 
the electricity works, the to be £3 3s. per week. The Light- 
ing Committee further reported that Mr. Stallard had resigned his 
position as electrician-in-charge, and that they had instructed the 
chief electrical engineer to bave the vacancy filled. The action of 
the Committee was spproved. It was announced by the Officers 
Committee that consideration had been given to the application 
made by Mr. Newton Russell, chief electrical engineer, for an increase 
in his remuneration, be having completed two years service. The 
Committee recommended that Mr. Russell’s salary should be 
advanced from £250 to £350 per annum, with annual increments of 
£50 up to £500 per annum. The Vestry after considerable discus- 
sion adopted the recommendation. 


Shrewsbury.—The Shrewsbury Corporation propose to 
purchase tho undertaking of the Shropshire Electric Light and Power 
Oompany at a cost of £35,800, part of which is to be devoted to an 
extension of the works: Accordingly, on Friday last, Mr. W. A. 
Dacat, one of the inspectórs of the Local Government Board, held an 
inquiry at Shrewsbury respecting an application by the Corporation 
for the necessary power to borrow the sum required. It was stated 
by the town clerk, Mr. H. C. Clarke, that the company obtained 
their powers in 1894, and that in 1897 they were approached by the 
Corporation with a view to the purchase of the works. Messrs. 
Kincaid, Waller & Manville were called in to value the works, and 
in 1 last a 1 5 hr eran 1 with the 
company, the Corporation agreeing to pay £21, or ertaking 
and goodwill. In case of the works extended, which they 
would at e aare to be if purina by the rp vnm x would be 
necessary to acquire some y adjo 6 present 
works, and for this pes £800 would be nested, Since ié became 
known, it was added, that the Oorporation was likely to take over the 
worke, the number of electric lamps had increased from 2,833 to 
5,006, an increase of 2,173 in 12 m This fact showed the public 
approved of the purchase. The sum to be paid the company was 
eq uet 5 Ww : h as would be the cost of other works which 

been carried out since the provisional agreement was signed, and 
almo the cost of extending the mains along Abbey Forgate, and to 
some other plans, and £3,000 was set down for contingencies. 
Evidence was given by Mr. Manville, who stated that the price to be 
paid was reasonable. Mr. Bpearman (on behalf of the Shrewsbury 
Gas company) cross-examined the witness at some length to show 
that the electric light company was working at a loss, and that the 
undertaking was not likely to prove of advantage to the ratepayers. 
It was certainly not, Mr. Manville said, a bankrupt property, but if 
secured by the Oorporation, would soon be paying interest. 
Mr. T. P. Deakin, ehairman of the Lightiog Committee, said the 
Council had been dissatisfied with the street lighting. They believed 
they could supply electric light and power much cheaper than any 
private company could do. There was no opposition but that of the 
gas company. Eos zs 


Southampton.—It will be remembered that some months 
ago the Town Council had a discussion whether the salary of its 
electrical engineer should be increased in view of his heavy duties. 
We referred to the treatment Mr. Lee received at their hands at the 
time. We do net say that this is directly connected with the present 

hase of matters, but Mr. Lee has accepted an appointment in 

ndon, and has resigned his position at Southampton. The Council 
is advertising at once for a successor at £250 per annum. When the 
matter was before the Council last week, Alderman Lemon said he 
had never known such extraordinary conduct in his life. Several 
councillors had practically driven an excellent officer away on the 
ground that he was too expensive, and now they wanted to appoint 


an engineer at an even greater salary. They were at present ina — 
very nice plight, and he hoped this would be a lesson to the Council 
when they had a good officer to keep him. 

Last week the Electric Lighting Committee stated that the eke. 
trical engineer reported that the number of units metered at th 
works during September was 18,860, an increase of 5,460, or dl per 
cent. over the bay dak for September, 1897. During the month eris- ` 
ing customers had been connected up to the equivalent of 66 80P, 
lampe. and one new customer, 48 of 8.C.P. lamps. He reported te. ' 

pt of an application for the supply of electric light to the new 
theatre, to the equivalent of 1,400 8-C.P. lamps. 


continuous current direct supply at constant pressure on the thre- 
wire system. 


Sutton Coldfield.—The Corporation have filed notice in ! 
the London Gazette of their intention to apply for a provisional order ' 
for electric lighting. 


Tunstall.—The Potteries Electric Traction Company : 
having given the Urban District Council notice of an a ion for : 
powers to enable them to light the town by electricity, the Highways « 
and Building Committee recommended that, instead of allowing any 
company to obtain a monopoly, the Council should apply fot apro- . 
visional order themselves. 


T 
Twickenham.—The clerk to the District Council hs e 
17 5 an elaborate tabulated statement on electric lighting in the : 
United Kingdom. He points out that a very large number of - 
suthorities who have obtained provisional orders are not seeking to 
use them; that in instances where public bodies themselves control 
the lighting, there are more losses shown than gains, and that where 
the lighting is in the bands of ‘public companies, the gains pre- 
dominate ; but he admits the difficulty of judging accurately on the - 
returns forwarded him, as the characteristics of each place would 
have to be taken into account. The report has been referred to the - 
Special Lighting Committee. : 
Usk.—A £6,500 electric lighting scheme was brought op 
by the Public Lighting Committee at last week's Town Council . 
See ee renee aceon eee ener at the new Council! 
m 2 
West Middlesex.— There is every promise of a busy 
season in electric lighting in Central and Western Middlesex. The 


supply companies of intention ply to the Board of Trade for 
provisions orders to light the parish 


4 ww UA 


selves lighting the district tos Special Committee. The same company 
DAS ven the same information to Brentford, where the District 
oun 


about to acquire powers for lighting by electricity, using the beat from 
the destructor as a generator. At Ted the 


resolutions passed at a largely 
on September 22nd, it is desirable, if the necesary modifications ca: 
be mutually agreed upon, to „C OE UM E i: 
Power Distribution Company for a lease of transfer of the Weston- 
super-Mare electric lighting order 
appointed to give effect to this resolution, and to obtain such 
modifications of the company’s offer as they may consider desirable 
in the interests of the town, and report to the | 
Whitechapel.—The Electric Lighting Committee is to 
be allowed to expend a sum not exceeding £100 upon investigations 
now being made by the committee upon the subject of electric 
lighting and destructors. 


Whitehaven.— The Congregational Church is to be 
lighted by 225 electric lampe, current being taken from the Corpore — 

There will liers, each with 25 33-0.P. 
lights, 26 16-O.P. pendants above and under the galleries and s 
number of lights in the vestries, corridors, portico, &c. The work is 
being done by Messrs. Ramsay. 


Yarmouth.—The quarterly report of the Electric 


Lighting Committee, presented last week, shows that tbe total 


number of customers was 299, for 13,829 lam The income was 
£1,156 4s., and the expenditure £614 17s. 2d. The Oorporation thos 
earned ££41 63. 10d. over and above the cost of the production of tbe 
light in the three months when the consumption is least. For interest, 
repayment of capital charges, &c., the cost is about £5708 me 
There has thus been a reduction of quarterly deficit to leas tban s 
and ns anticipated that in the future a considerable net profit 


— tmnways company with 


EMEN ————————— 9 
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ELEOTRIO TRACTION AND MOTIVE 
POWER NOTES. 


Acerington.— The General Purposes Committee have 
paed a resolution favouring a system of electric traction for the 
trams, and dissi hr hare to treat directly with the 

objec 


Ayr.—A proposal has been made to run a light railway 
between this town and Monkton, and a sub-committee of the Works 
Committee has been appointed to report. The promoters are the 
Drake a Gorham Electric Power and Traction (Pioneer) Syndicate. 
Limi : 


Beurnemouth.—On Wednesday the Town Council dis- 


- eesed aè some length a recommendation from the Roads Committee 


: Meanwhile the company is 
mad renewing certain portions 


that the roi apps should apply for powers under the Light Rail- 
ways Act to lay down and work tramlines in certain parte of the 
borongh. The question has been repeatedly considered and always 
defeated, and on Wednesday the recommendation was thrown out 
by 10 votes to 6. 


of the extensive scheme of the 
Bristol Tramways iage Company for the conversion of their 
horse system to electric on are now before tbe city authorities, 
and when they have been approved work will be pushed on vigorously. 
d making short sectional extensions 
its track. The depót at Horfield, 


Bristel.—The plans 


. to house between 30 and 40 cars, is nearly completed, and will be 


. ready for use shortly. Additional property has been secured in 
Whitson Street, St. James's, where the present premises of the com- 
pany are to be so as to hold about 40 cars, which will chiefly 


the western section of the tramways system. The largest 


ply on 
depot of the company is to be constructed at Brislington, where 


operations are to be commenced immediately. Six acres of land in 
Sandy Lane have been secured, and upon this site are to be erected 


: sheds to hold 100 cars. Those employed in the city proper are to be 


housed there, and the number being considerable, ample provision is 


do de made for them. A commencement has also been made on the 


mud to be fitted up with the best possible electrical ap 


à 


power station at Counterslip, which is to be a huge 5 
ratus, an 

where also provision will probably be made for additional plant 
necessary to work other extensions which might hereafter be decided 


we. 


Buenos Ayres.—The City Councillors of Buenos Ayres 
are finally becoming tired of all the applications that are being made 
to them for concessions for electric tramways, and the Review of the 


. hir Plate saye there is a tendency not to grant any more, but to call 


for tenders 
highest bidder 


| the British Electric Traction Company, Limite 


for their construction, and to sell the concessions to the 


Carlisle.—The promoters of the Carlisle tramways scheme 


have written to the Town Council proposing to adopt the electric 


_ overhead traction system for the tramways as the simplest and most 
effective form of electric 


traction in use. 


Coatbridge and Airdrie.—At Coatbridge Town Council 

last week, the town clerk stated that in reply to his letter to 
intimating that 
they were to oppose the scheme, he had received a reply, in which 
they mid they were under the impression that the points raised in 
the town clerk’s letter had been dealt with by the company's 
wlicitor, but they now stated that ay weze quite agreed to adhere 
to the arrangement come to with the Light Railway Commissioners, 


; Mmaly, that half-mile stages and jd. rates should be tried for two 


ao TM Pero out by the terms of the Oommissioners’ 


Dudley, — We understand that the draft agreement 

between the British Electric Traction Company and the Dudley Oor- 

| for the equipment and working of the Dudley and Stour- 

line by the former has been signed. The company have already 

got that portion óf the linethat runs from Brierley Hill to Stourbridge 

well in hand, and electric cars will be running there by Christmas. 

The company are, we understand, in negotiation for the appropria- 

ton of the Dudley, Sedgley, and, Wolverhampton line, for the 
convertion of the steam traction into electric. 


Gesport.—At the last meeting of the District Council, a 
etter was read from Mr. A. W. White, J. P., manager of the local 
dem in to the repair of the tramlines. He stated that 

company could not entertain the request to relay the whole line, 
because a scheme was under consideration whereby he hoped Gos- 
5 Would soon be in connection with Fareham and the villages in 
he reighbourhood, If it was decided to carry out the scheme the 
m would have to be relaid for electrical traction. The chairman 

d. Oooke, J. P.,) remarked that he hoped Mr. White would be 

electric service to Southampton, and so make local 
cents independent of the South-Western Railway. If this could 
dons it would be a great service to Gosport people. 


Gravesend.—The Tradesmen’s Association is suggesting 


to the Corporation the desirability of the electric trams being worked 
by the Corporation in the interests of the borough. 


Hungary.—It is reported that the Hungarian State 

Railway authorities are about to carry out some trials with electric 

. the railway between Arad and Temesvar, a distance of 58 
om . 


Hyde.—4A dispute having arisen between the Corporation 
and the Oldham, Asbton-under-Lyne, and Hyde Electric Tramway 
Company, as to the laying of cables ander the footpaths through the 
borough, to which the Hyde Town Council objected, Alderman 
Oldham, chairman of the Highways Committee, recently 
that the company had already taken up the footpaths, and in view of 
their action, he and the town clerk the borough surveyor had had 
an interview with tbe permanent secretary of the Board of Trade, by 
whom they were informed that no new powers had been given to the 
tramway company, and that the matter in dispute was not one in 
chet 500 of which the Board of Trade had jurisdiction. The Oom- 
mittee recommended that the opinion of counsel be taken as to the 
power of the tramway company to lay underground cables, and, if 
counsel so advised, an injunction restraining the company be applied 
for, or such other proceedings taken as counsel advised. The Com- 
mittee’s recommendations were confirmed by the Council last week. 


Johnstone.—A motion is to be made by a Bargh Com- 
miissioner at the next meeting that:— The Commissioners, while 
fretting the action of the Paisley Board in connection with the 
electric cars and Johnstone, should thank the Electric Traction Oom- 
pany and ask them to use every effort to get their car service brought 
F this Board do all in their power to aid them in 
oing 80.“ | 


Kirkealdy.—At a meeting of the Town Council last 
week the electric lighting and tramway question was again un 
consideration. It was explained that the Light Railway Commis- 


Leamington.—At last week's Council meeting a dis- 
cussion took place on the proposal of the General Com-. 
mittee that the offer of the Warwick Town Council for a joint 
conference on the subject of the placing of overhead wires in the 
streets for the purposes of electric tram traction should not be enter- 
tained. Mr. Fell pointed out that if the Corporation agreed to meet 
the Warwick Town Council in the matter they would not in any way 
commit themselves to overhead wires, but merely to the discussion of 
what he regarded as a most important question. It was ultimately 
decided to refer the question back to the Committee. x 


Lowestoft.—Messrs. Seaton & Beer, of Westminster, have 
been laying before the Town Oouncil a proposal to construct an East 
Anglian light electric railway extending from Oaister, Yarmouth, to 
Southwold, The promoters would undertake to build a bridge across 
the harbour to take the cars. The Lowestoft Council las resolved to 
give its moral support to the scheme, and a committee has been 
appointed to conduct negotiations with the promoters, and to con- 
* er the terms of the application to the Light Railway Oommis- 

oners. 


Manchester.—The Tramways Committee has been con- 
sidering a preliminary pe by its sub-committee on the tramway 
systems of several other towns. Dublin and Hamburg were visited, 
and the systems are reviewed. The sub-committee recommended prompt 
action on the part of the Manchester Corporation. The time is now 
at hand, they say, when the T borrowing powers must be 
obtained for the purchase of Jand, and the t out of necessary 
changes in the present tramlines so as to make them suitable for 
electric traction. Asto the type of car to be adopted, the Committee 
repon visits paid to Liverpool and elsewhere. In the former city 
it has been decided to adopt an American oentral-opening car of a 
single-deck The entrance thereto is from the left- side. 
The Committee summarise the arguments in favour of the single- 
decked and double-decked cars, and although the balance of favour 
appears to lie with the single-decked cars, the Oommittee state that. 

ir feeling is that the most satisfactory TN of dealing with the 
question would be the adoption of double-decked cars on certain 
routes and single-decked cars on others. The Oommittee, the Council, 
and the public would then have full opportunity of judging of the 
merits and demerits of each type of car. . i 

The Tramways Committee had the report before it on Monday and 
discussed it at oonsiderable length, but its on was postponed 
until after further consideration, in order that additions may be made 
to its information and recommendations. The document will not 
come before the Council for approval until the January meeting. 
Details were concluded by the committee for promoting in the next 
session cf Parliament a Bill to enable the tion to obtain 
powers to purchase the whole of the Manchester and Tram-: 
ways Company's system of tramways within the city, and also 
to acquire the tramways in connection with the system ou the 
city by arrangements with the various local authorities through whose 
areas they pass, and to work the whole of these tramways. The com- 
mittee will have to arrange for the obtaining of borrowing powers 
for the purchase of the system, and to provide the equip- 
ment of rolling plant, and the erection of all n ary bnildings for 
storing the vehicles. As to the electrical equipment, the qu 
borrowing powers will be left with the Electricity Oommittee 
will undertake the whole of the work relating thereto. 


Newcastle.—At last week’s Council meeting the Mayor. 
proposed the inclusion of a clause in the Corporation Bill authorising 
the Corporation to acquire any lands or buildings necessary fox 
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doubling the lines throughout the proposed tramway routes. Alder- 
man Hamond objected, and said that this widenin and 
pulling down houses might cost the city £200,000. e town clerk 
said the Council had already decided that the lines should be double 
throughout, and the Board of Trade required a certain width for the 
other traffic. The clause was deferred. 


Ramsey.—Lieutenant-Governor Lord  Henniker bas 
sanctioned the closing of the electric tramway to Ramsey during the 
winter season, owing to the necessity of constructing & double line 
near lass. The line has been phenomenally successful. On 
several days during the summer the company were unable to carry 
all the people who wished to travel The Ramsey Town Commis- 
sioners met the directors last week with a view to having the pro- 
menade and town illuminated with electric lights. 


Redditch.—The Redditch District Electric Traction 
Company, having applied to the Light Railway Commissioners for 
permission to construct an electrical tramway from Redditch to 
Astwood Bank, a distance of over three miles, an inquiry will be held 
at the District Council's offices on the 27th inst. 


Southampton.—On Thursday last week a report was 
brought before the Soutbampton Town Council recommending 
the adoption of the overhead trolley system of electric tram- 
ways. In submitting the report, the chairman of the Tramways 
Committee said the scheme would cost in round figures about 
£40,000, but he was convinced a handsome profit would be secured 
on the capital employed. After some discussion, in the course of 
which objection was raised to the proposal on the ground that the 
overhead wire system would destroy the appearance of the streets, 
the report was adopted. 

The report to the Tramway Committee by Messrs. Kincaid, 
Waller & Manville read as follows:—' We now beg to report 
to you as to the alterations required in the existing lines to fit 
them for electric traction. In dealing with this matter we 
assume that you intend adopting the system that experience has 
shown to be the most suitable for tramway electric traction. This 
system is that of suspending a conducting wire immediately over the 
tramways, upon brackets fixed on posts at the side of the roads. 
Other systems are in use at some few places, such as traction by accu- 
mulators, and the system of laying the conductor underground 
between the rails, but we do not think there is any reason why you 
should not adopt that which experience has shown to be the most 
efficient, viz. overhead conductors. In the following towns this 
system has been adopted, viz, Bradford, Bristol, Coventry, Dover, 
Dablin, Leeds, Liverpool, Middlesborough, Sheffield, Swansea, and 
several others, and, except on short lines at Blackpool and 
Birmingham, the other systems, we believe, have not been 
adopted in England. Both of these involve a larger nditure 
than the overhead conductor system, and the latter lends itself more 
readily to the arrangements for the electric lighting of the streets. 
The necessity of utilising the rails as an efficient return conductor, so 
as to avoid any leakage or damage to the existing pipes, will involve 
the laying down of new rails in nearly the whole length of the tram- 
ways, and the placing of proper electrical bonds at the joints of the 
rails, and at the points and crossings. Before making a close esti- 
mate of the cost of this work, we should want your approval of the 
positions of double and single lines, and we also want your instruc- 
tions as to the particular sort of paving to be laid down in the streets. 
To arrive, however, at an approximate result, we append the follow- 
ing particulars:—The existing line is laid over a route 4 miles 
6 furlongs 94 chains in length, consisting of 3 miles 5 farlongs 7 chains 
of single line, 1 mile 1 furlong 24 chains of double line. This gives 
a total length of tramway of 6 miles 14 chains. The additions we 
propose to make in doubling the existing line will increase the double 
line to 7 miles 4 furlongs 9 chains, and decrease the single line to 
1 mile 4 furlongs 83 chains, resulting in a total length of single line 
of tramway of 9 miles 1 furlong 74 chains. The cost of laying new 
rails, properly bonded on this length of tramway, together with the 
fixing of the necessary posts and brackets and overhead conductors, 
will amount approximately to £2,632 per mile, equal to, say, £24,000. 
Tne cost of the necessary equipment will consist of 20 motor cars at 
£500, equal to £10,000, and alterations to depó*, say, £4,000, making 
a total of £38,000. We have not included in this estimate any altera- 
tions or additions which will be required at the generating station, 
nor the cost of the feeders for conveying the current to the trolley 
wire.” The Tramways Committee, after conferring, recommended 
the Council to adopt electric traction for the tramways; also, by a 
majority of three, to adopt the overhead trolley system for the tram- 
ways in the borough ; and further, that the scheme of tramways as 
indicated on the plan submitted by Mr. Kincaid be adopted, the 
remaining portion of this report being deferred for the present. This 
is the report which was adopted by the Corporation, as stated above. 


„Twickenham. —A new proposal to construct an electric 
tramway, under the Light Railways Act, between T'wickenham and 
Hounslow, by way of Whitton and Kneller Hall, was submitted to 
the Twickenham District Council on 13th inst. The matter was 


referred to a committee. 


Watford.— The Urban Council had a discussion last week 
to decide whether they should support the proposed light electric 
railway for Watford and the contiguous districts. The voting for 
and against was equal, but the chairman gave his casting vote in 
favour, and the matter was adjourned until the next meeting. 


Yarmouth,—The Corporation have decided to undertake 
a system of electric tramways for the borough. The subject was 
discussed last week, and the upshot of it is that a route is to be 
planned, and the necessary steps taken forthwith to obtain a con- 


firmatory order during the ensuing session of Parliament. Ox 
member of the Council stated he was certain that as soon as the 
tramways were at work, profit would be made, and the rates reduci. 


TELEGRAPH AND TELEPHONE NOTES, 


The Brest-New York New Cable. — The Electrical 
World abstracts from La Nature the following data and illustrations 
of the cable which was recently laid direct from the const of 
France to New York City by the French Telegraphic Cable Com. 
pany :—The cable has a length of 5,700 kilometres (3,540 miles), 
and weighs in the neighbourhood of 9,250,000 kilograms (10,000 
short tons) of which 5,500,000 kilograms represent the armouring 
of iron and steel, 930,000 the copper core, and 5€0,000 the gutta- 
percha insulating sheath. The conducting core is made up ofa 
13-wire copper cable, the central conductor having a diameter of 304 


millimetres (0 12 of an inch) and the 12 strands surrounding it of 


Cross-Sections of FRENCH CABLE, ACTUAL SIZE. 


1:06 millimetres (004 of an inch). This conductor is surrounded by 
the gutta-percha dielectric, the thickness of which is 3 5 millimetres 
(0:14 of an inch), the weight of this material being about 180 kilo 
grams (400 lbs.) per nautical mile. Outside of the copper and the 
gutta-percha, the dimensions of which are uniform ughout the 
length of the cable, the section differs according to the location. The 
protecting envelope is made up in four styles, shown r ively at 
A, B, C, and D of the illustration. The lightest section is that shown 
at D for deep-sea service, the armouring of which consists of 24 steel 
wires, each with a diameter of 2:29 millimetres (0:067 of an inch). 
In the intermediate type shown at c the steel wires have a 

of 45 millimetres (0°13 of an inch). The coast type shown at 5 
has double armouring, the strands of the inside protection being 24 
in number, with a diameter of 229 millimetres (0 067 of an inch), 
and of the outside, 15 in number, with a diameter of 68 millimetres 
(0 20 of an inch), while the shore ends shown at are also doubly 
protected, the inside armouring being the same as the last, and the 
outside made up of 10 three-wire strands, each wire of which is 56 
millimetres (0'16 of an inch) in diameter, The cable is designed to 
transmit per minute 16 words of 15 impulses per word. The cable 
was manufactured and laid by La Société Industriale des Téléphones. 


Glasgow Telephone.— The Telephone Committee has 
resolved, in view of the proposed municipal installation, to erect, as 
re experiment, an automatic switchboard in the Municipal Buildings 

or trial. 


Manchester Telephones.—The Mutual Telephone Com- 
pany has asked the Special Telephone Committee to su its 
sppüonMión to the Postmaster-General for a municipal bone 
license. The Committee has decided to interview the à 
General to ascertain how the matter stands. 


St. Pancras and the Telephone Company.—The 
telephone question was again brought forward at a meeting of the 
Vestry on Wednesday, consequent upon a recommendation submitted 
by Mr. W. T. Hawkin, cbairman of the Highways Committee. Tae 
company sought permission to lay & branch line from Euston Road 
alo wer Street so as to connect the King's Cross exchange and 
that in the West End in order to improve the telephone service. 
Having fully considered the matter the committee recommended that 
as a recognition of the easement the application should be sanctioned 
on condition that the company would undertake to pay 1s. per 
100 lineal yards of line per annum. Considerable opposition was 
manifested against the proposal, and in the end an amendment by 
Mr. Orange, suggesting that the report should be referred back to the 
committee, was carried by a large majority. 


(Continued on page 601.) 
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THE GLASGOW MUNICIPAL ELEOTRIC 
TRAMWAYS. 


Tue interest evince] in the Glasgow electric tramways is 
quite disproportionate to the length of the line. The Scots 
are generally supposed to be a prudent nation, and a stranger 
to Glasgow might 
imagine that the 
ehort system of 
overhead line 
which has been 
erected between 
the centre of the 
town and a place 
named Springburn 
was merely to gain 
experience, and to 
ascertain whether 
ornot the overhead 
system was what its 
advocates claimed 
it to be,or whether 
it had the objec- 
tions 80 persist- 
ently urged by the 
gentleman with 
the studs. They 
may even tell you 
it is an experi- 
mental line, but the assertion should be taken with cold 
Scotch-caution, for no Town Council possesses a wider 
knowledge cf the various systems of electric tramways at 
home and abroad. There is a story told that for some years 
the only deputa- 
tions which visited 
the Continent were 
those which spoke 
German with a 
tartan accent, but 
obviously they 
must have come 
from the High- 
lands, because the 
only form of lan- 
guage used in 
Glasgow is Scotch, 
which, by the way, 
iB wo good for 
telephones, hence 
the troubles of the 
telephone system 
Once Glasgow 
had an opportu- 
nity of becoming 
famous, but it 
bought 8,000 tram horses instead. Most of these, how- 
over, want repairing, and the northern city may redeem 
tome of its tarnished reputation, as far as tramways are con- 
cerned, by declaring boldly for a great scheme of electrically- 
propelled tramcars. But we anticipate. Unfortunately, we 
must be historical, and although we are not going far back, 


A SECTION WHERE DOUBLE ARM BRACKETS ARE Usen. 


A SHARP CURVE. 


it is well to mention some of the early incidents that have 
led up to the present Glasgow tramways.. It is not necessary 
to say much of the days when tramways in Glasgow were 
operated by a company. Commencing in 1871, with a lease 
of 23 years, it was clear that little would be done by the 
company in adopting a system of mechanical traction, and 
in consequence of 
the result of elec- 
tions in 1891, in 
which the tram- 
^ ways were made 
the test question, 
the Town Council 
resolved to take 
- over the tramways 
on the expiry of 
the lease in 1894. 
When the Cor- 
' poration took over 
the tramlines, it 
was with an 
entirely new plant. 
It had one weak- 
ness—horses were 
‘used — but the 
report of the first 
year's working 
demonstrating the 
complete success 
of municipal control, the question of mechanical traction 
was again brought forward, and the general manager, fortified 
by an investigation into American lines, strongly recom- 
mended the overhead system. This marked the beginning 
| of -a number of 
vexatious delays. 
A preliminary 
canter was made 
on the Continent 
in 1896 by a sub- 
committee of two, 
but this was 
merely to select a 
number of places 
for a larger sub- 
committee to visit. 
Still, after examin- 
ing the systems in 
Brussels, Hanover, 
Hamburg, Berlin, 
Dresden, Buda- 
Pesth, Vienna, 
Milan, Genoa, 
and Paris, the 
conclusion set 
forth by the small 
committee was :— 
“ That the overhead system of electric traction is the best we 
have seen, ard can be made applicable to any part of the 
city." That, however, did not prevent the state visit of the 
sub-Committee to Brussels, Hamburg, Berlin, and Hanover, 
but they could do no more than the advance guard, for they 
reported: That the overhead system is the simplest, 
F 
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cheapest to construct and work, most accessible for main- 
tenance and repair, and, on the whole, the most efficient 
system of mechanical traction which has yet been demon- 
strated by practical working.” Such a clearly expressed 
opinion would have satisfied 
most municipalities, but 
was it sufficient for Glas- 
gow? We trow not, for it 
was held that information 
was not complete, and Mr. 
Young, the manager of the 
tram ways, and the engineer, 
Mr. Clark, were dispatched 
to America to investigate 
the latest systems. That 
visit served but to accen- 
tuate the previoasly 
expressed opinion, and 
seven months later — May. 
1897 —the Town Council 
decided to equip a short 
section of tramways with 
electrical plant. Then 
arose a pretty quarrel 
between the Lighting and 
Tramways Committee as 
to who should supply the 
current necessary to operate 
the tramways; the matter 
was even more vigorously 
contested than it was in 
Bristol, when the Corpora- 
tion and the tramway 
company were the con- 
flicting parties. Eventually 
the Lighting Committee 
cupitulated, and the Tram- 
ways Committee were given 


burn Road, passing St. Rollox Chemical Works and skirt- 
ing Sighthill Cemetery. Shortly afterwards it dives down 
under the low railway bridge of the Galedonian Railway 
line to St. Rollox Mineral Station. This railway bridge 
has proved a_ veritable 
thorn in the side of the 
——— designers of -the electric 
* tramway; it has ha 
in this wise. The re 
were members of the 
Town Council who sought 
to have a trial made of 
cars with outside seats, but 
at the level of the road 
under the bridge alluded to, 
such a vehicle 8 not 
have passed wi ety. 
Lowering the roadway was 
better than highering the 
bridge, so at this point the 
level of the road has been 
reduced some 18 inches; 
this has naturally increased 
the cost of constructing the 
road, but we can hardly 
credit the statement of a 
local scribe that this piece 
of engineering alone cost 
£3,000. 

The car sheds and power 
house are about half a mile 
from the Springburn end 
of the line. The total 
length of the route is 2°40 
miles, and there is a double 
set of rails throughout. 
Curves are fairly numerous, 
the sharpest one having 


permission to erect their | SnowinG Posts UTILISED FoR ARC LAMPS. a radius of 37 feet 6 inches. 


own power house. As soon 

as the question reached 

the domain of the permanent officials, the practical stage 
was reached, and without. any delay, specifications were 
accepted, and the construction of the line commenced. It 
was the completion of this which was duly honoured last 
week. Provosts and 
Bailies from higher 
and nether Scotland 
gathered to cele- 
brate the inaugura- 
tion of electric 
tramways in Cale- 
donia. The event 
was worthy of the 
gathering, and of 
the luncheon, which 
Robert, in Punch, 
would have called a 
* bankwet." 

. To be merely des- 
criptive, it may be 
said that the route 
which has been 
equipped for electric 
traction, commences 
in Mitchell Street, a 
short distance from 
the central station 
of the Caledonian 
Railway, and from 
St. Enoch station 
of the Glasgow and 
South - Western 


The overhead work, as will 
be gathered from the illus- 
trations which we give herewith, is of a most interesting 
description. Some of it is not in accordance with English 
ideas, but it is probably no worse for that. Indeed, we 
hold it to be a remarkable example of the span wire 
gystem, and after a 
little time as 
begins to er 
why one thought 
bracket - arm sus- 
pension was 
only method for 
this country. It 
is hardly necessary 
to point ont that 
span wires are noi 
exclusively used, 
. for, as will be seen 
from the illustra- 
tions, one section 
of the route relies 
on centre pole 
with double arm 
brackets. The 
suspension of the 
trolley wire 
these is different 
to English practice, 
but that arise 
mainly from the 
adoption of à 
— ! rigid trolley pole. 
These are points, 


Railway. It ex- THE OVERHEAD WIRES AT ONE OF THE CURVES. however, which 


tends up West 

Nile Street, turning eastward along Sauchiehall Street and 
Parliamentary Road to Castle Street. These. are, for the 
most part, broad and straight thoroughfares, but there is a 
gradual ascent to nearly midway between the two ends of 
the line. Leaving Parliamentary Road the line curves 
northwards, and proceeds along Castle Street and Spring- 


l we shall 5 
ominently forward next week. In the mean 
a woad observe that the no of k 28 
Corporation is to use many of the posts for : 
e arc lamps, and in many instances this has deen 


carried out. 
(To be continued.) 
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EXPLOSION OF SUBMARINE MINES IN 
BALTIMORE HARBOUR." 


Tag naval operations of the late war with Spain have 
afforded another demonstration of the value of submarine 
mines as an element —we had almost said the chief element 
—of coast defence against an attacking fleet. Their value 
was abundantly proved during the blockade of Santiago, the 
actual objective of which was the capture or destruction of 
Cervera’s squadron. From the day of their departure from 
the Cape Verde Islands to the fatal Sunday morning on 
which they were driven upon the Cuban coast, these cruisers 
and torpedo boats were the storm-centre of the war. No 
sooner had they cast anchor within Santiago Bay than our 
whole available naval force was concentrated at the entrance, 
in the expectation that the capture or destruction of these 
ships would probably mean the immediate close of the war— 
an expectation which proved to be remarkably correct. 


It is not stretching the point too far to assert that if it 
had not been for a fewsunken mines between Smith Cay and 
Morro, the army opsrations at Santiago would never have 
taken place. But for the existence of these mines, Admiral 
Sampson would have entered the bay, captured or sunk the 
Spanish ships, and confronted the city of Santiago with the 
alternative of capitulation or bombardment within a very 
few days after Cervera cast anchor in the harbour. 

Apart from its enormous destructive power, the submarine 


mine exercises a powerful moral effect on the enemy, because 


of its invisibility and the practical impossibility of deter- 
mining its exact location. It is the most quickly available 
of all systems of coast defence, and unlike al other means of 
defence, its cost is out of all proportion to the damage it can 
inflict. It is pre-eminently the weapon of the weak. 

Submarine mines are of three different kinds: 

l. Observation mines, otherwise known as judgment 
mines, which are fired by an operator on shore, when the 
hostile ship is judged to be within range. 


A SINGLE Deck Can OX THE GLASGOW MUNICIPAL TRAMWAYS. 


Cervera’s fleet being definitely located at Santiago, it was 
to the obvions advantage of this country that the crisis 
should be reached at once; yet, as a matter of fact, the 
a remained unmolested in the harbour for several weeks, 
and were only finally destroyed as the result of their own 
voluntary departure from the harbour. 

What was it that prevented our fleet from entering the 
harbour, and necessitated the despatch of an army 20,000 
strong to assist in the capture of the vessels? It was not 

guns of Morro Castle, for these have proved to be old 
muzzle-loading weapons of very limited range and power, 
hor were the more modern guns on the opposite shores of the 
entrance sufficient to successfully resist a modern armoured 
feet sach as was drawn up at the mouth of the harbour. 
Our battleships and armoured cruisers could easily have 
forced the entrance if the nondescript batteries that guarded 
il had been the sole means of defence. It was known, how- 
ever, throughont Sampson's fleet that the tortuous channel 
Was sown with the deadly submarine mine, and the existence 
ot these defences was sufficient to keep our powerful fleet 
outzide during all the long weeks of the blockade. | 


* Scientific American, 


2. Automatic mines, which are self-firing on being struck 
by the hull of a ship. 

3. Electro-contact mines, which are electrically connected 
with the shore, and, on being struck, cause a bell to ring at 
the firing station, where the operator switches on the firing 
current or not, according as the vessel is a hostile or friendly 
ship. 

The accompanying illustrations show the form of ground 
mine most commonly employed in this country. It consists 
of the mine proper, containing the explosive, which is placed 
on the bottom of the channel, and the electro-contact buoys, 
which are anchored above the mine at a predetermined depth 
below the surface of the water. The body of the mine is 
made of cast-iron. It is of a hemispherical shape, and is 
4 feet in diameter and about 2 feet in height. The shell is 
2 inches in thickness, and at the crown is a filling plug with 
electrical connections, over which is bolted a wrought-iron 
cap. The electric cable passes in through the clip shown 
on the side of the cap. The capacity of the mine herewith 
illustrated, which represents one of those which were used 
in the defence of Baltimore Harbour, is 250 Ibs. of explosive. 
When it is to be used as an automatic or as an electro- 
contact mine, the floating buoy is attached to the ears of the cap. 


— — — — 
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The floating buoy is a hollow, buoyant sphere, in which is 
pun a circuit closer, and it is provided with wires which 
ead from the buoy to a fuse in the ground mine and to the 
Bignal station. The mechanism usually consists of a ball or 
a pendulum, which, on the buoy being struck by a passing 
vessel, swings into contact with a metallic ring and closes the 
circuit. If the mine is fully automatic or relf-firing, the 
closing of the circuit sends a current directly through the 
ground mine and explodes it; but if it is to A fired from a 
station on shore, the circuit closer merely serves to give 
warning to the operator, who, by the throw of a switch, 
sends a powerful current through the mine and explodes it. 

Our readers will remember that immediately upon the 
declaration of war the harbours of this country were planted 


Fic. 1.— EXPLOSION OF A GRovP OF THREE GROUND MINES 
IN BALTIMORE HARBOUR. 


with mines, which were maintained in working order until 
news came of the destruction of the Spanish fleet at Santiago. 
This occurrence and the overtures for peace on the p of 
the Spanish government led to the removal of these obstruc- 
tions to navigation. In some cases the mines were removed, 
and in others they were exploded, in order to observe the 


= LAM — — 
SUBMARINE Mines IN PLACE, WITH ELECTRO-CoN TAC 
Buoys ATTACHED. 


probable effect they would have upon a passing vessel. Those 
placed for the defence of Baltimore were all removed from 
the ship channel except one group of three, which was ex- 
ploded on July 18th, with results as shown in fig. 1. 

This group consisted of three mines, placed 100 feet apart, 


in a triangle, and connected with the firing casemate. Ti 
were each charged 225 to 250 lbs. of dynamite and were 
placed in 304 feet of water; but as the bottom consisted of 


Fic. 2.— EXPLOSION oF A DovBLE MINE iN BALTIMORE Harpore. 


oft mud, it is likely that in course of time the mines settled 
considerably. The photograph was taken at a distance of 
1,200 feet, and from a point 35 feet above the water, A 


l 

| 
| 
! 
d 


Charge, 225:to 250 Ibs. pe 
SUBMARINE MINE or TYPE USED FOR DEFENCE OF HARBOURS. 


careful measurement by triangulation showed the column of 
water to be 225 feet high and the base of the disturbance 


200 feet wide. 


The other mines, which had been removed away from the 
channel and placed in water 22 feet deep, were exploded on 
August 27th, and the results ae ie eg as before. 

Fig. 2 was a double mine exploded at a distance of 500 
feet. The base of the column was 100 feet wide and it 
height 246 feet. 
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In each explosion, exoept the first one, fragments of the 
cast-iron were thrown to a great height and some of 


them were recovered. The negatives made as the column of. 


water was ascending show the iron fragments in their flight. 

A study of these photographs will give a more vivid im- 
pression of the terrific energy of these machines than can be 
gathered from any verbal or written description. They fully 
jostify the caution which prevents a naval commander from 
entering a harbour by mine fields until by counter- 
mining operations he has cleared the way for his fleet. 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 590.) 


Misleading Ia formation.—In the account of “ Tele- 
grapbic communication between England and Australia,” which is 
published in the widely circulated “ Australian Handbook,” we notice 
among other data given, a list of the cable sections, and in each case 
the number of cables connecting the stations which exist on the route 
between Australia and England. In all cases, with one exception, 
the number of cables between each pair of sections is given, but for 
some reason '' Australia-Banjoewangie-Singapore,” three stations are 
taken together, and the number of cables on the two sections thus 
taken together is given as three; the grouping in thie instance has 
the effect of misleading those who may refer to the table for infor- 
mation concerning telegraph communication between Australasia and 
the rest of the world. It is, in fact, about as misleading as the 
evidence given before the Ottawa Conference by the Hon. Mr. 

Agent-General for South Australia, when speakirg 
on the same subject. This gentleman is reported as saying: 
“And take the lines that we have from Australia at tbe precent 
time; starting from Australia we have three cables, two from 
Port Darwin and one from Roebuck Bay. Go along further and you 
seo four cables laid down. There is a multiplicity of cables; so that 
in no case between England and A are we at present 
dependent upon less than three cables.” Misrepresentations and 

statements, similar to those above referred to, even although 
made in error, afford a basis which those interested in delaying the 
construction of a Pacific cable are not slow to turn to a use. We do 
not suppose that the editor of the Australian Handbook felt called 
upon to analyse the information given to him, as presumably the 
pource from which it was derived may have seemed sufficient 
guarantee of its accuracy. The truth of the matter is, that 
there actually are three cables from Australia to Banjoe- 
| (in Java); but from Banjoewangie to Singapore there 
i only one cable, which was laid in 1879. That this single 
cable passing through a volcanic zone is one of the weak links in the 
lines oniting Aus with Europe is apparent, when we remember 
that, although it is more than 900 miles long, it lies in the shallow 
depth less than 50 fathoms, and averaging about 
20 When this cable was interrupted in Ssptember, 1897, 
all the Australasian traffic had to be carried on the Dutch landlines 
through Java, which worked badly. It is difficult to tell how long 
was interrupted, as no notification of its breakdown or 
restoration was published by the Bureau International at Berne. We 
know, marta that it was 


J 


onies 


actual and prospective, we make no excuse for calling attention to 
the present case. 


Proposed Addition to Australian Cables.—In the 


Melbourne Argus of the 6th ult. we find it stated that “in the event 
of the Australian subsidy (which was begun 20 years ago to secure a 

cable between Java and Port Darwin) being guaranteed for 
another 20 years, a cable would be carried from Albany to Glenelg, 
in South Australia, and another from Port Darwin to Normanton to 
Cape York, to connect with the Queensland system, thus giving 
teveral alternative routes of tactical value." We have never been 
successful in understanding the theory indicated above. If cables, 
de roperty of the Eastern Extension Company, do not fulfil the 
for which they are laid, it would seem only businesslike 


i 


Australia, as it will undoubtedly result in a considerable diminution 
of the revenue which they at present derive from their landlines. 


* 


Proposed Reduction of Inter- Colonial Telegraph 
Rate: in Australla.—We make the following extract from the 
Melbourne Argus :— The anomalies in connection’ with the inter- 
colonial telegraph rates, brought under the notice of the Postmaster- 
General last week by the Chamber of Commerce, form the subject ot 
a report by the Deputy-Postmaster-General, in which the whole sub- 
ject is dealt with, and suggestions are made for the removal of the 
anomalies. With the aid of this report Mr. Duffy has drafted a scheme of 
rates which he intends to ask the other colonies, vis., Queensland, 
New South Wales, and South Australia, to adopt. The present rates 
are as follows: From Victoria to Queensland, 3s. for 10 words; to 
New South Wales, 1s. for 10 words; and to South Australia, 2s. fo: 
10 words. Although a 10-word telegram from Melbourne to Brisbane 
costs 3s., the same message by being sent first to Sydney and then to 
Brisbane costs only 2&. Another anomaly is the charge of 3d. per 
word made by New South Wales for all words over the first 10, for 
which the charge is 1s. Then it is anomalous that while a 10-word 
message to New South Wales costs 1s., a 10-word message to South 
Australia costs 28. Mr. Daffy’s proposal is that the rate to Queens- 
land should be 2s. 3d., instead of 3s., of which Victoria would receive 
9d., New South Wales, 9d., and Queensland, 9d; that the rate to 
South Australia should be 1s. 6d., instead of 2s., of which Victoria 
and South Australia would receive 9d. each; and that the charge to 
New South Wales for all words over the first 10 should be at the 
rate of Id., instead of 2d. a word. It is estimated that these pro- 
posels, it accepted by the other colonies, will represent a loss cf 
about £10,000 to this colony in the first year, but that the loss will 
disappear ia tho second year, owing to the increased business caused 
by the reductions." 


Telegraphic Interruptions and Repairs :— 
CABLES. Down. i 


Amazon Company's cable— 
Oable beyond Gurupa... June 8th, 1898 
Bt. Lucis-Bt. Vincent ... Bept. 24th, 1898 


Repaired. 


Bolama-Bissao „„ ., June 31st, 1898  ... Fa tias 
Perim-Assab ... ‘es ... Sept. 13th, 1898 ... Oct. 15tb, 1898. 
Gibraltar-Tanger .. Oct. 18:h, 1898  ... eee 
Baiot Louis du Senegal- 

Fernando de Novonha ... Ost. 17th, 1898. ... 
Pernambuoc-Ceara ... ... Oot. 19th, 1898.  ... 

LANDLINES. 
Msjunga-Tananarive ... Oct. 12th, 1898. ... Oct. 12th, 1898. 
n n eee Oct. 17tb, 1898 „ Ost. 18th, 1898. 

Saigon-Bangkok  ... ... Oct. 15th, 1898  ... Oct. 16th, 1698. 


Wooden Telegraph Poles.—The Scientific American 
says that an interesting experiment has just been statted on the 
Philadelphis, Wilmington, and Baltimore Railroad in order to find 
out which is the best wood for telegraph poles. Some 42 have been 
set up in order to test the life of the various woods employed. 
These are six chestnut poles, creosoted ; six les, creosoted ; six 
chestnut poles, woodilined ; six set in broken six in clay, six iu 
the ordinary manner, and six to have a hole bored near the ground so 
that they can be saturated with oil. 


York Telephones.—Before the York Chamber of Com- 
merce, at Fossgate, on 11th inst., Mr. Dashwood Oarter read a paper 
on “ Improvements of the Trunk System of Telephonic Communica- 
tion.” e Chamber afterwards a resolution: expressing the 
opinion that the telephonic system is inefficient, inadequate, and 
exorbitant, and favouring municipalisation and private company 
competition. 


CONTRACTS OPEN AND OLOSED. 


Belgium.—October 27th. The municipal authorities of 
Ghent are inviting tenders until October 27th for an installation of 
electric lighting in the new Flemish theatre in that town. Tenders 
d 5 de Ville, Ghent, Belgium, from whence particulars may b. 
o 


Bilston.— October 29th. Tenders are, according to an 
exchange, being invited for the construction of a line of telephoni : 
communication between the Bilston waterworks pumping station a: 
the Bratch and the Town Hall at Bilston, with the necessary receiving 
and transmitting instruments, and also the setting up of electric 
recording apparatus in the reservoir at Goldthorn Hill, with com- 
munication wires from the recording apparatus to the pumping 
station at the Bratch, and also to the Town Hall, Bileton, for the 
Bilston Urban District Council. Plans and specification, may be 
seen at the offices of Mr. Baldwin Latham, M. I. O. E., engineer for the’ 
works, 13, Victoria Street, Westminster, S. W., and also at the office of 
Mr. John D. Wassell, clerk, Town Hall, Bilston, and the form of. 
tender may be obtained on application to the Engineer or to the 
Clerk, on deposit of £5, which will be returned to all persone making 
a bona fide tender. 


Burton-on-Trent, — October 27th. 


Electric Light Works, Barton-upon-Trent. i s 
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Bury.—Ootober 26th. The O tion wants tenders 
for the wiring of the public baths, St. Marie’s Place, Bury. See our 
* Official N " ber 14th for further particulars. 


Edinbnrgh.—November 14th. The Council want tenders 
for the supply of marine boilers and mechanical stokers and engines 
and dynamos for the electric light station in McDonald Road. Oon- 
sulting engineer, Prof. A. B. W. Kennedy, 17, Victoria Street, S. W., at 
whose office specifications and drawings may be seen. Bee our 
* Official Notices” this week. 


Edmonton.— October 25th. The Board of Guardians 
are inviting tenders for the supply and erection of engines and 
dynamos, condenser, pipe work, wi for 600 lamps, switchboard, 
battery, &c. Particulars and specifications at the office of the 
solicitor and clerk. See our Official Notices" October 14th. 


France.—October 22nd. The French naval authorities 
in Paris are inviting tenders until the 22nd inst. for the supply of 
three steam dynamos giving 600 amperes at 82 volts, req in 
connection with the electrical installation on board the new cruiser 


Henri IV. 

France.—October 27th. Tenders are being invited until 
the 27th inst. by the French post and telegraph authorities in Paris 
for the supply of 40 tons of high conductivity copper wire. Tenders 
to be sent to Le Sous- 


108, Rue de Grenelle, Paris, whence particulars may be obtained. 
General Post Office.—October 25th. The G.P.O. is 


inviting tenders (a) for the supply of red fir telegraph poles, to be 
delivered in London, and at Northumberland Dock ver Tyne), 
West Hartlepool, Hull, or Grimsby; and (b) for the 


with 10 lbs. or 12 lbs. of creosote to the cubic foot, as may be 

The poles to be felled during the winter of 1898-9. Forms 

of tender, containing all particulars, may be obtained on application 
to Mr. Chas. E. Stuart, controller of stores. 


Ghent.—October 29th. The Ghent Munici 

is inviting tenders for the installation of tbe electric light at a new 

"by Jane ia 1899 (a fne being imposed’ for every 

dom "une a or every 

odaMla] day to completion), on maintained for 12 months. Labour 

clause. The contract includes the supply and delivery of 1,937 

incandescent lamps, 20 arc lamps, &c. expenses for registering, 

"agp ari &., which are estimated to cost 130 francs, to be paid 
by ‘contractor, A d 

2 per cent. will be paid 


Dou (4. De Herder) Gead, of at oe oios of th 
ru ; or offioe of the 
vedi : tered, addressed 
iby October 27th. 


Great Western Railway.— October 24th. The 
directors are inviting tenders for the supply of various stores fora 
year commencing December 1st, 1899. Among the items are tele- 
graph instruments, apparatus, ironwork and tools, and drysalteries; 
copper wire, G. P. wire, &.; electric light carbons, and incandescent 
a telegraph poles, &c., &c. .8 cations, &c., from the offices 
of the Stores Superintendent, Swindon. For further particulars 
see our “Official Notices” October 7th. 


Fi nt rt ber 25th. i The Board of e is 
lying at th uni 

Bkiroost, Halifax, about 8) acall electrical ventilating fans, for the 

Guardians. Specifications and particulars from Messrs. Shepherd and 

Watney, consulting engineers, 71, Albion Street, Leeds. 


Hanley.—November 14th. The Corporation fa'inviting 
tenders for the erection of a refuse destructor. Particulars from 
Mr. J. Lobley, borough engineer. 


Harrogate.— The Corporation wants tenders for the supply 
of 18 cast-iron arc lamp poles, 18 feet long above ground, fitted with 
Hyde Park carriers. Borough electrical engineer, Mr. Geo. Wilkinson. 
Bee our “ Official Notices” this week for particulars. 


Kingston - upon -Hull.— October 27th. The Electric 
Lighting Committee invites tenders for the supply and erection of 
certain plant in connection with the electricity works, including high 
and low tension mains, casings, trench work, &c.; switchboard, con- 
tinuous current rotary transformers, motor-generator, &c.; centri- 
fugal pump, condenser (ejector type), steam pipes, &c. Electrical 
oe . A. B. Barnard. See our “Official Notices” September 


Morecambe.—October 81st. ^ The Electric Lighting 


Committee is inviting tenders for Lancashire boiler, continuous 
current steam dynamo (180 kw.), two 40-kw. transformers, switch 
panels, swi &c. Electrical neer, Mr. C. F. Parkinson. See 
our “ Official Notices” this week for details. 


 Morley.— October 81st. The Morley Industrial Co- 
ve Society is inviting tenders for the wiring, &c., of its new 
buildings in Queen Street. Particulars from the office up to to- 


morrow, Saturday. 

The Potieries.— Ootober 22nd. The British Electric 
Traction Company, Limited, is inviting tenders for the overhead con- 
struction of the Potteries Extension Tramways. Specifications and 
particulars may be obtained from Mr. C. H. Gadsby, contract engi- 
= to the company, at the company’s offices, on deposit of £5 per 
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d'Etat des Postes et des Telegraphes,. 


Council 


. Shoreditch.—October 26th.. Tenders are invited by the 
Vestry for the supply of one 10-H.P. electric motor. Specifics 
tion, &c., from the surveyor, 287, Kingsland Road, N.E. Bee our 
* Official Notices” this week. 


Southampton. November 16th. The Committee ot 


Toronto (Canada).— November 9th. The Toronto 
Board of Control is, according to Daily Tenders and Contracts, 
inviting tenders for a complete installation of electric lighting plant. 
Tenders will also be received for the various portions of the work, 
vis.: 1. Engine equipment. 2. Countershafts and pulleys. 3. Belting. 
4. Boilers. 5. Feed pumps and condensers. 6. Water and steam 
piping. 7. Economisers. 8. Dynamos and station electrical appa- 
ratus. 9. Arc lamps. 10. Mast arms and lamp attachments. 11. Poles 
and overhead circuits. 12. Conduits and cables. Plans and specifi- 
cations seen, and forms of tender obtained, at the office of the City 
Engineer, Toronto. The specifications for items Nos. 2, 3, 5, 6, and 7 
may be withheld until the remainder of the apparatus is decided 
upon. A deposit in the form of a marked cheque, payable to the 
order of the City Treasurer, to the amount of 24 per cent. of the 
value of the work tendered upon, must accompany each tender. 
Tenders, bearing the boná fide signatures of the contractor and his 
sureties, to the Chairman of the Board of Control, City Hall, 
Toronto, Canada, by noon on November 9th. 


Wimbledon.—November 7th. The District Council is 
inviting tenders for the supply, delivery, and erection of transformers 
and acoessories. 8 tions, &., from Mr. A. H. Preece, 39, 
Victoria Street, S. W. See our Official Notices October 14th. 


CLOSED. 


Buxton.—The following tenders have been accepted in 
connection with Prof. Kennedy’s electric ligh scheme :— 
1. Boilers.—Meesrs. R. Hornsby & Sons, £1,659. Time of delivery, 
20 weeks; 2. Electrical plant.—Mesers. Mather & Platt, Limited, 
including spare parte, and compound steam pumps, £4,236 (28 weeks); 
3. Battery.—Tudor Accumulator Company, Limited, £820. Annual 
charge for maintenance, £52 (10 weeks); 4. Switchboard.—James 
White, Glasgow, £1,353 (16 weeks); 5. Steam exhaust and other 
pipes.—John Spencer, Limited, Wednesbury, £950 (21 weeks). 


Kennington.—The following tenders have been received 
for the electric lighting of the Princess of Wales's Theatre, Kenning- 
ton. Messrs. Owen Lucas & Pyke are the consulting engineers:— 


Pritchetts & Goll s vs - . £12,469 15 

H. G. Ellis & Co., Limited .. Way ei a .. 11,989 5 

F. Buter & Co. .. a zh vs ee iu .. 11,166 6 
Foote & Milne.. «s v m su. s a 9,924 15 
Marryat & Place ae - ue es zi vs 9,811 15 
Bpeedy, Congdon & Co.  .. és b es ss 9,383 15 
Brush Electrical Engineering Company, Limited .. 9,199 15 

. H. Heywood wu wis ae eo Sues Uds 7,880 15 

Sax, Blatter & Co. oe ae ee ~.. [E oe 7,789 18 
Hampton & Sons, Limited.. ^ js e 7,008 15 
Calvert & Co. ee ee ee ee es ` es 7,246 15 

„ Strode & Co. .. .. .. .. .- .. 5,979 15 
John Bolding & Sons va x 5,981 15 

l T. H. Taylor .. e s ve FD we s os 5,617 7 
Deng: Darton € Down e we E v c 5,459 0 
Barclay & Son.. ee ee oe oe ee ee 5,404 16 

A. Penney & Co, m as oe - " sa 5,398 17 


* Accepted subject to slight modifications in specification and price. 


Liverpool.—It is stated that the Liverpool Corporation 
has placed the contract for 14 steel Lancashire boilers for the 
electricity station at Pumpfields, Vauxhall Road, with Messrs. 
Tetlow Bros., of Holinwood, at £656 each. . 


Lynn. — Particulars of the accepted tenders for the 
Council's electric lighting scheme will be found among: our Electric 
Lighting Notes." : 


Stockport.—The Gas and Electric Lighting Committee 
has considered samples of meters from the following firms:— 
Ferranti & Co., Thomson-Houston Company, and Chamberlain and 
Hookhsm, and has resolved that Messrs. Ferranti & Co.'s tender to 
supply 50 meters, at £5 5s. each (within 12 months), be accepted. 


Tynemouth.—At last week's Council meeting Ald. Green 
brought up the report of the Trade and Commerce Committee, which 
recommended the acceptance of Messrs. Holmes & Co.'s tender for 
engines and dynamos at £4,100 in connection with the new electric 
lighting installation, and that of Messrs. Siemens Bros. & Oo. for 
balancers and boosters at £549. 


^ — 
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FORTHCOMING EVENTS. 


Friday, October 218t.—At 8 p.m.  Electro-Harmonic Concert. 
At 8 p.m. Institution of Junior Engineers.  Presi- 
dential address by Sir W. H. White, K.C.B. 
Saturday, October 22nd.— Manchester Association of Engineers, 
Grand Hotel, Manchester. Paper by Mr. Henry 
Hodgson, on “Some Points in Modern Steam 
Engine Practice." 
Monday, October 24th.—At 3.30 p.m. Opening of the Corporation 
| new electric lighting extension works, Sculcoates 
Lane, Hull, by Councillor J. T. Skinner. 
Tuesday, October 25th.—At 8 p.m. Northern Society of Electrical 
Engineers, Grand Hotel, Manchester. Address by 
the president, Mr. J. 8. Raworth, to inaugurate the 
on. Subject: "The Rapid Development of 
Electrical Engineering during the Present Year." 
Friday, October 28th.—At 5 p.m. Physical Society, at the rooms of 
the Chemical Society, Burlington House. Agenda: 
a) “ An Influence Machine,” by W. R. Pidgeon, 
.A.; (2) “The Repetition of an Experiment on 
the Magneto-optic Phenomenon discovered by 
. Righi" by Prof. Silvanus P. Thompson, F.R.S. 
(3) “The Magnetic Fluxes in Meters and other 
trical Instruments,” by Albert Campbell, B.A. 


NOTES. 


Boiler Room Economy.—In a paper by Mr. Moseley, 
read before the Canadian Association of Stationary Engi- 
neers, figures were presented to show that the mean difference 
between ordinary and competitive firing is 10 per cent. In 
tests with a Jones mechanical stoker, it was shown that this 
stoker did 50 par cent. more work at a 25 per cent. better 
economy when compared with ordinary hand firing, but that 
in a competitive test its superiority was 25 and 15 per cent. 
respectively. It is practically impossible to continue to fire 
as at a short period of competition, and probably this has 
much to do with the success of mechanical stoking, the 
machine, if kept in order, not getting tired or losing interest. 
The author advocates paying a fireman as a skilled man, not 
asa mere labourer, and thinks that a cut-down in his wages 
would show a fourfold increase in fuel, each dollar of reduc- 
tion meaning another four dollars of coal. It isso obviously 
impossible to keep api highest efficiency for long at a time, 
that there ought to be a premium system of paying stokera 
on the basis of evaporation per top of coal, or of percentage 
of CO, in the flue gases. The latter is the better, because 
by the former method there is more or less temptation to 
waste at the blow-out. 


Testing Furnace Circularity.—An instrument for test- 


ing the circularity of furnaces was recently described by Mr. 
T. M before the North-East Coast of Engineers. 
It is very simple. A set of three radial legs pointed at the 
outer end is in the furnace to be tested, and caused 
to grip the furnace, the three d pose moving outwards simul- 
taneously by means of toothed quadrants, The points carry 


at their central point a trammel bar with an end roller and 


a pencil. The arm is revolved in the furnace, and the pencil 


describes a small closed curve on a paper. This small closed 
figure shows, by its departure from a true circle, the exact 
want of truth of the furnace. The effect is startling. If, 
in a 4-foot furnace, the circle of comparison is only 6 inches, 
the resulting closed figure appears very largely out of shape. 
The reason is, of course, that the actual departure from the 
true circle is shown, so that if a flue is half an inch out of 
truth, this half inch appears on even a 6-inch circle, and the 
proportion of deformation is exaggerated. This enables the 
true direction of the error to be more plainly determined 
when jacking back to true shape. The figures made by the 
instrument should be kept as records, and they will prove 
weful as comparisons from year to year as i tions are 
made, ‘The instrument is very simple. By the use of 
different sets of points it can be used for any size of furnace, 
and it should prove most useful. The instrument is equally 
applicable to the gauging of steam engine cylinders, for 
which the roller may be replaced by a pointer, in order to 
obtain a trace of any scoring, which is so often present in a 
worn cylinder. 


Automobile Trials.— From the Journal of the Royal 
Agricultural Society it appears that the results of the tests 
made near Birmingham in June last are very favourable to 
benzine motors. Taking benzine at 73d. per gallon, as used 
in the Daimler vehicle, lamp oil at 42d. per gallon, as used in 
the Lancashire steam motor car, and coal at 208. per ton, as 
used in the Chiswick vehicle, the cost per mile was only Id. 
for the Daimler car, and it could have run 100 miles per day 
for 48. and a man's wages. The fuel cost per total ton mile 
in the four cars was respectively 0:18d., 0°86d., 0°30d., while 
per cargo ton mile it was 0:465d., 0°774d., and 0°704d. From 
the early days of the present movement in automobile vehicles 
we have expressed our opinion in favour of the benzine car, 
as being the most free from complication. The Daimler car 
had four sp2eds, the Lancashire car had three, while the 
Chiswick company’s car had only one speed, but could use 
boiler steam in its low pressure cylinder. The Daimler car 
had the least friction, and it made the highest mean 
The tests are in direct contradiction to the dictum of Sir 
David Salomons, who expected most from steam cars, and 
his argument was correct; but so far the convenience of 
the benzine vehicle has enabled it to show the best results 
on all points. At present price alone seems to be a bar 
to a wider use of self-moving vehicles. | 


The Daniell as a Standard Cell,—Grotian describes in 
the Elek. Zeit. a modified form of the Daniell, which, though 
not so constant as the Clark and Weston cells, is yet suffi- 
ciently exact for most purposes, and is much more easily 
constructed. The arrangement is shown in the adjoining 
figure, where there are two retaining cells which are provided 
with a long lip on each side. One of these cells contains the 
zinc and its solution, while the other contains the copper 
and its solution. The plates should be held in the fixed 
vertical position, say, by means of grooves, The heavy 
black lines, ff, are pieces of filter paper, 2 or 3 inches in 
width, the ends hanging down over the ends of the li 
lower than the surface of the liquids. Each is first satura 
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with its solution, then by capillary attraction the pru 
will be drawn over slowly, and those that mix will drop, 
thus keeping the solutions pure. There should be five strips 
in the zinc solution and two strips in the wy solution. 
When in use the two overhanging parts of the strips are 
brought together, and pressed together by the fingers till 
they adhere. The copper Lye should be coated electrolytio- 
ally with pure copper, and the zinc plate should be amal- 
gamated. The zinc solution should be 1:2 and the 

ll. A number of comparisons of this cell were made with 
a Clark which had been standardised by the Reichsanstalt, 
and the mean value of the E.M.F. was found to be 1°101. 
The resistance is several thousand ohms, and it will stand 
short circuiting. The E.M.F. rises slowly when the cell is 
5 in use at the rate of 1 to 2 thousandths volt per 18 

ours. : 


Lectures.—On 13th inst. Prof. A. Jamieson commenced 
a series of lectures on “ Electric Railways and Tramways” at 
the Glasgow Technical College. 

Before the South Staffordshire Institute of Mining 
Engineers, at Birmingham, on 17th inst, Mr. G. L. 
Addenbrooke read a paper on “ Electric Power Distribution: 
The Project of the Midland Electric Corporation and its: 
Bearings on the Mining in the District.” 
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More Trade Unionism.—There has been trouble at 
Bethnal Green in connection with a contract for electric 
wiring, certain workmen employed by one contractor 
apparently refusing to continue work unless the men of 
another contractor joined certain trades unions. It would 
appear that if in the pursuit of his wire laying a wireman 
needs to put a hole through a wall, or remove even an odd 
brick, he must loaf about until it please some bricklaying 
monopolist to come and move the brick for him. 
Mr. Sims, the secretary, admits that the men objected 
to work with non-unionists, so that here again we are 
confronted with the old tactics of bullying and intimidation 
by the unionist minority. If trades unionists want to earn 
respect and acknowledgment, they should see to it that their 
members are of such a class as to command respect, instead 
of endeavouring simply to build up a fighting fund by forcing 
all men into their fold. It is just this scooping in of the 
worst class of men that has made some of the trades unions 
a laughing stock of the country, and brought the name of 
the British workman into one of contempt. Asan architect 
recently wrote, any ordinary man could learn to lay bricks 
in a week or 10 days, yet the wages’ coat of building is being 
practically doubled or trebled by the action of the brick- 
layers, who could easily do four times the amount of work 
they now do. 


Pocket Calculator.— We have received from the 
Scientific Publishing Company, of Manchester, a pocket cal- 
culator in the form of a stem-winding watch. It is really 
an adaptation of the slide rule, the various scales being laid 
off on a series of rings on a revolving circular dial. There 
are two pointers, under one of which the dial may be 
revolved to any desired point, while the other can be 
revolved by its own winder to any angle desired. By simple 
movements of the dial and pointer multiplication can be 
pee division, roots, and powers can be found, and 
ogs, sines, cosines, and hyperbolic logs. There are five cir- 
cular scales: No. 1 of logarithms, No. 2 for multiplication 
and division and proportion, Nos. 8 and 4, really one scale, 
for square roots, and No. 5 a sine scale. We have tried 
several calculations, and having checked results have found 
a very fair approximation to correctness. With practice the 
eye would learn to read off fractions of a division with con- 
siderable accuracy, and it is claimed that such practice will 
enable results correct to 1 per cent. to be found, which is 
quite close enough for rough-and-ready calculations in 
engineering. The pues is only 7s. 9d., and the instrument 
is strictly what it claims to be, a pocket calculator, for it is 
like a thin watcb. 


Another Water-tube Boiler.—In the Engineers’ 
Gazette we find described the Miyabara water-tube boiler. 
It consiste, briefly, of two tiers of small shells connected 
vertically by short, wide connections, and connected each to 
hon frm vessel one place higher by a series of slightly 

ved inclined tubes. The larger vessels form the front 
and back of a boiler as long as its farnace, and the products 
of combustion rise directly up from the grate amongst the 
tubes. The inventor appears to be a Japanese naval ree. 
It is claimed that a boiler tested and made by Messrs, 
Humphrys, Tennant & Co., at Deptford, burned 20 to 80 Ibs. 
of coal per square foot of grate, and evaporated 11:87 lbe. 
from and at 212°. We need not dispute the figures, as they 
are not impossible. There is nothing said as to the coal 
pri but = D e E ee of necessity be ooke or 

er smokeless fuel, as the boiler is arranged specially to 
make a large volume of smoke if bituminous fuel is ue. As 
with all this olass of boiler, the tubes enter the water vessels 
at non-radial angles. We hear so much about this class of 
tube never leaking, that we should like some maker to send 
us a description of the method employed in drilling out the 
holes for them and in making them tight when inserted. 


Football .—The annual football match between the 
„Robertson lamp-makers and the Edison and Swan lamp 
makers was played at Ponder’s End on Saturday last, in the 
presence of a large crowd of spectators. After a most 
exciting game, the Robertson lamp-makers repeated 
their victory of last ‘year by an increased margin of 8 to 1. 


Mrs, Hopkinson’s Gift to Cambridge University — 
In his opening lecture to the engineering students at Cam- 
b:idge on October 14th, Prof. Ewing intimated that the 
crowded state of their lecture rooms and laboratories would 


memo 
John 


nius with practical sagacity which goes to make a great 
E i Hartly original ; in more tban 
one department he led the way where a great host is now 
following ; and his work was as sound as it was brilliant. 
His N was constently being sought, partly because it 
was always fair and unbiassed—his character was too fine for 
anything mean or unworthy to find a place—and partly 
because his judgment came near to being infallible. Yon 
know that he took in Cambridge the most distinguished 
place that any student can take. He at once plunged into 
engineering work, and from that time to the end his 
professional life was an unbroken series of successes. But he 
made time for much original work of lasting value in science, 
and the world of pure physios is deploring his loes as much 
as it is deplored by engineers. Such a man may, I think, be 
said to live on, not only in the resulta of his work, but in 
the force of his example. Dr. Hopkinson took from the 
first a warm interest in this laboratory and in the establish- 
ment of an Engineering Tripos at Cambridge. It was only 
a few days before his death that he spoke to me of his 
intention to promote a subscription for the much-needed 
extension of the labo . It is a iar pleasure to me 
to think that this laboratory will, ugh the noble gift 
of Mrs. Hopkinson and of his son and daughter, be 
henceforth associated with his memory and name." 


The Position of Draughtsmen.—This ence 
continues in the Engineer, and has become extremely funny. 
One letter, to which we referred as “ wrote sar ” com- 

lained that a man who was never heard of in the offloe, and did 
fis work quietly, was actually appointed manager, whereas a 
smart fellow, who could “saw off the end of his desk with his 
hand, and make a sound just like a cross-cut saw, was over- 
looked. Now an employer writes and characterises that letter 
as proof of the conceit nat ee grigio: of the “ oppressed 
draughtsman " who wrote it, he goes on to argue the 
question, and talks of the destruction of property, if be 
really sawed it off,” and so he goes on through the Eau and 
he is serious, too; but when we see his locus scribendi, we 


stop and say no more. His address is Glasgow. Yet perhaps 
after all lire here &nother tsman writing. This 
employer is made to talk about the better class of draughts- 


man—men worth, say, 303. per week. Not much better class 
about this!!! However, our friend really is serious. He 
takes as serious the hunting cog story as well as the saw tale. 
Finally, he asks for plenty of good intelligent draughtamen 
at-a moderate price, just as we want cheap boots, and we again 
wonder whether there is a joke, or if a traditional national 
trait is before us, and so we leave the question sbout as we 
found it, in an unsatisfactory and unsolved condition. 


Masthead Lights.—The Falmouth Ohamber of Com- 
merce has resolved to draw the attention of the Board 
Trade to the danger of allowing wee light to be used 


hat, owing to the electric light 
extinguished, the lifeboats were unable to find the 
wrec 
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The Bradford Tramway Aceident.—As stated in the 
ELECTRICAL Revrew last week, Major Oardew, C. E., re- 
samed, on 13th inst., the Board of Trade irquiry as to the 
cause of the recent electric car accident. The first witness 
called was the driver, named Mungovin. He said that on 
the morning of the accident the rails were greasy, but he had 
Decr of sand, and used it freely. On commencing to 

escend the hill he applied the el ctrio brake, 5 
advancing tbe notches, but it took no effect. Then he trie 
the hand brake, and it failed also. He tried releasing it and 
applying it sgain four or five times, but without effect. The 
car gained speed, and went over at the curve. He thought 
of the electric reversal, but saw that the trolley was off the 
wire, and he knew it would not act. The driver said they 
had been told the electric brake would not lock the wheels 
of the car, but he thought it did on this occasion. Prior to 
the brakes failing to act, he bad been going only 5 miles an 
hour. He was positive he did not reverse the electric power 
on the way down, and thus make the electric brake inopera- 
tive. To take the trolley off the wire was a foolish trick to 
do. The inspector said he had made experiments with the 
brakee, and was of opinion that they were sufficient if the 
cars were not allowed to go more than 6 miles an hour. It 
was pointed out that the electric brake would be of no use if 
the hand brake was put on, and a witness was called named 
Bailey, who eaid that he saw the conductor putting the hand 
brake on from the rear of the car. A doctor's certificate 
was pat in, stating that the conductor of the car was not in 
a fit condition to attend, and it was agreed that the inspector 
should visit his house and secure the evidence, when the 
inquiry would be closed. In his statement to the inspector 
the conductor said that all went well until they reached 
Southfield Lane, where they stopped. He noticed the greasy 
condition of the rails, and said to the driver he wished he 
could put sand on. The driver replied: * Yes, but I have 
no fand in the box; it was all last trip.” When he was 
collecting the.fares the car commenced to go fast—about 20 
miles an-hour—and he put the hand brake on at the rear of 
read in consequence of what he took to be a signal from 

ver. 


Appointments Vacant.—The Heckmondwike Urban 
District Council is inviting applications for the appoint- 
ment of consulting engineer to advise them on a scheme for 
an electric lighting installation for their township, and, if 
required, to supefintend the construction of all works and 
the laying down of the necessary plant for that pu 

Plans and specifications of the scheme have already been 
prepared by an electrical engineer who is now deceased. 

or further particulars apply to the clerk to the Council. 

The Barking Town Council want applications for the 
appointment of an electrical engineer to superintend the 
laying of mains and the erection of plant, and to run the 
station afterwards at £150 per annum. See our Official 
Notices ” this week. 

The Edinburgh Corporation is wanting a superintendent 
of mains in connection with its electric lighting undertakin 
at £280 per annum. See our Official Notices " this wee 
for particulars, 

The Metropolitan Asylums Board are wanting a 
thoronghly experienced engineer for the Park Fever Hos- 
pital, Hither Green, Lewisham, S.E. For details see our 
"The Bow inae : ap ba in l for tb 

shampton on invites applications for the 
8 of eleotrical engineer to take charge of their 
electrical undertaking at £250 per annum. See our 
^ Official Notices this week. 

The Bedford Corporation are advertising for an assistant 
electrical engineer at £108 per annum. For particulars see 
our “Official Notices.” 


Presentation.—At the House-to-House Electrio Light 
Sapply Station, Earl’s Court, on Saturday morning last, Mr. 
J, A. Constable was presented with a gold watch and framed 
address by the staff and employés on the occasion of his leaving 
the service of the company to take up the post of engineer 
to the Blackheath and Greenwich District Electric Lighting 
Company, Limited. Mr. H. W. Bowden, the manager and 
engineer, made the presentation in the main engine house, 
where all the employés met, 


The Ventilation of Underground Electric Railways. 
—We consider the following article from the Lancet is 
worth printing in full as it touches upon an exceedingly 
important question :— The substratum of the metropolis is 
being pierced in all directions radiating from the City for 
the construction of underground electric railways. The 
electric railway running from the north end of London 
Bridge to Stockwell bas been in working order for some 
pe now, and apparently without any serious hitch having 

appened in the arrangements. This is the more satis- 
factory because this line was the flret in London, we believe, 
to app'y electric motive power on an underground railway. 
Not very long ago another line was opened between the 
Mansion House and Waterloo which has already proved 
great convenience to the public. Other lines are in progress. 
So far the liner completed stow the indisputable advantage 
of electric traction over steam traction, at least for under- 
ground railways. The passages are free from choking 
salphurous smoke and the atmosphere is as satisfactory as 
could be expected under the circumstances. A recent 
occurrence on the Waterloo and City Electric Railway 
would, however, seem to show that while the pollation of 
the underground air by smoke is of course avoided, no extra 
precantions bave been taken for securing the adequate 
ventilation of the tunnel in the event of emergency. It 
must not be forgotten that visible smoke and plainly dis- 
‘cerned smells serve after all in the ordinary underground 
railway as an excellent index of the state of the air, but in 
the absence of these things, as on the underground electric 
railways, there is no such guide, and insidious poisoning by 
repeatedly inspiring human exhalations is possible, if not, in- 
det d, suffocation. To some extent these conditions were realised 
last week on the Waterloo and City line in consequence of 
the breakdown of a train. It ap that a train goin 
Citywards was full to overflowing by rea-on of a crow 
returning from viewing the Guards on. their coming home 
from the Soudan. 'The motive power was unequal to the 
load, and the train stopped. The delay was snffioiently long 
to cause a marked sense of suffocation to the passengers and 
a degree of panic, while it is reported, also, that the lights 
failed. It was fortunate that the stoppage occurred within 
a comparatively short distance of the City end, so that ulti- 
mately the passengers could escape by leaving the train and 
walking the rest of the distance. It is assumed, and cor- 
rectly, that the advance of a train through a tube which it 
closely fits is suffleient to maintain an adequate change of 
air in the tunnels, in which case no extra provision for 
ventilation need be made, but, in the event of a breakdown, 
the supply of air would soon be exhausted, and the result 
might be disastrous and comparable with the awful historic 
tragedy of the Black Hole of Calcutta. Either an improved 
system of keeping up a supply of air must be adopted on the 
underground electric railways, or else a relay of motors must 
be immediately at hand at both ends of the tunnel to draw 
the trains out in the event of a breakdown. The former 
course would be safer, for in the event of a train leaving the 
rails the delay would be necessarily great and correspondingly 
serious to the imprisoned pope The matter must be 
referred to the Board of de, which we hope, in the pre- 
sent instance, has not committed a serious oversight. Steps 
must be taken, if such by some inconceivable want of per- 
spicuity is not already the case, to remove the awful possibility 
of suffocating a train-load of people. It would be interesting 
to know whether the underground electric lines in course of 
construction have included in their plans the provision of 
an air supply should any necessity arise." 


Eleetric Pumping Piant.—The Yarmouth Town 
Council has decided to spend £3,000 in laying down pumps 
capab'e of raising 25,000 gallons per hour from the North 
Sea for various purposes, 80 that the available supply will be 
doubled, or 200,000,000 gallons per annum. The new pumps 
will be electrically driven by power eupplied from the Cor- 
poration's generating station. 


Appointment.—We learn that the Halifax Corporation 
has appointed Mr. Street the assistant electrical engineer at 
the electricity worka to take the place vacated by Mr. T. P. 
Wilmshurst, at £800 per annum. Mr. Street has been at 
the works since their inauguration four years ago.. 
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. Telephonie Instruction by Correspendence.—Mr. 
Kempster B. Miller, one of the best known American telephore 
e is the instructor at the International Correspondence 
Schoola, of Scranton, Pa., on the subject of telephony. The 
Scientific American in writing of the course says it is a 
remarkable one, and, like the other courses of this school, it 
is taught by mail. The telephony course is intended for 
electrical engineers, switchboard designers, inspectors and 
employés of telephone manufacturers, promoters and officers 
of telephone companies, members of construction boards, 
telephone. superintendente, those in charge of interior 
‘systems, chief operatora and operatore, electricians in the 
‘Davy and merchant marine, members of the Signal Corps of 
the army, street railway superintendents, &c. Few of the 
technical echools in this country give instruction relating to 
telephony, and the importance of the subject has not been 
sufficiently, appreciated by electrical engineers, The course 
is intended not only to give the theory of telephony, but also 
to give an excellent idea of the practical work of the instal- 
lation of the complete systems. The course commences at 
the beginning, which is acoustics, and takes the student 
from the fondamental principles of sound through the 
the Hog of the multiple system; from the construction of 
the simplest private line through the complexities of the 
great multiple switchboard, the construction of which 
involves the use of thousands of miles of wire and hundreds 
of thousands of soldered joints. Our contemporary con- 
siders the instraction papers are most valuable, enabling one 
to obtain a competent knowledge of the subject. 


. Fatal Electric Shock.— According to a daily con- 
temporary, the inquest was held on Wednesday at the Mary- 
lebone coroner's court, into the death of Henry Stagg, aged 
32 years, an electric wireman, in the employment of the 
Metropolitan Electric Supply 1 a „who was on Sunday 
last killed at Rathbone Place, Ox od Street, where he was 
engaged covering wires leading to a switchboard. The 
deceased was, according to evidence, noticed to be in a 
semi-reclining ition against the board, his feet being 
in contact with the terminals on the floor underneath 
the board, which was marked Dangerous.“ There 
were rubber mats on the floor, and a fellow workman, 
who was with the deceased, deposed that he had never known 
rübber to be a conductor of electricity. There were 1,000 
volts on at the time. The company's engineer gave it as his 
opinion that the deoeased had fallen across the terminals of 
one of the machines. He had never known the force of 
1,000 volta to kill a man before. The medical testimony was 
io the effect that death was due to electric shock, and a 
verdict of * Accidental death " was returned. 


. The Institution ef. Junior Engineers.—The annual 
general meeting of this Institution was held last Friday at 
the Westminster Palace Hotel, the retiring chairman, Mr. 
H. B. Vorley, pt . There was a large attendance. 
From the report of the Council which was presented, it is 
evident that the society continues its work with a vitality 
which has always characterised it. The total membership 
stood at 516, a net increase of 86 on the year. Sympathetic 
reference was made to the loss which the Institation had 
sustained in the death of Dr. John Hopkinson, past- 
peic and of Sir Benjamin Dobson, of Bolton, and Mr. 

omas Mudd, of Hartlepool, hon. members. The ballot 
resulted in the election of the following :—Ohairman, Mr. 
Basil H. Joy; vice-chairman, Mr. Kenneth Gray; hon. 
librarian, Mr. L. H. Rugg; hon. auditors, Messrs. W. B. 
Olarke and E. King; courcil, Messrs, J. N. Boot, F. D. 
Napier, J. E. Raworth, and A. E. Taylor; secretary and 
treasurer, Mr. W. T. Dunn. To-night Sir W. H. White, 
K. C. B., the new president, will deliver his inaugural address, 


Randall Telephones.—In our last issue in a bankruptcy 
notice, mention was made of the Randall Telephone Patents 
Enterprise and the Randall Telephone Company, Limited. 
Mr. C. Adams Randall, of T Lane, now writes to ug 
for the of avoiding misunderstanding. He says that 
although the Randall Telephone Petents Syndicate, and the 
Improved Telephone Patents, Limited, have been registered, 
he was not a party to either of these concerns, and they were 
regi without his knowledge or consent. He adds that 
neither of the companies have any rights under, or claims 
upon, bis patents. A lx i . Pod. K : 


The lastitution of Civil Engineers and Mr. Blakesley. 
—We have received a copy of a printed letter, addressed by 
Mr. T. H. Blakesley to Prof. W. E. Ayrton, on the subject 
of a misleading statement which has appeared in the 
Abstracts given in the Proceedings of the Institution of Civil 
Engineers relating to hysteresis. Mr. Blakesley has asked 
the Institution to correct the description of & test in which 
a Wheatstone bridge is used with alternating currents and a 
Tad ire detector, this test being quite wrong, and therefore 
liable to mislead. The Council however, apparently 
refused to insert this correction. Mr. Blakesley states that 
this action of the Institution is due to the fact that the 
latter ridiculed Mr. Blakesley about 15 years ago with respect 
to his theory of hysteresis, a theory which is now universally 
accepted. Mr. Blakesley is undoubtedly right, and the Insti- 
tution wrong in regard to the facts of the case; but whether 
the Institution is so malicious or so generally inaccurate as 
is suggested may be doubted, nor is it quite certain that the 
matter is so momentous a one as to require its being taken 
up in the way he suggests. 


The Northern Seciety of Electrical Engineers.—We 
are informed by the secretary of the * Northern Society of 
Electrical Engineers" that their fifth session will be opened on 
Tuesday evening next, the 25th inst., with an inaugural addres 
by the President (Mr. John S. Raworth), the subject of which 
will be “The Rapid Development of Electrical Engineering 
in the year 1898.” Papers will also be read during the session 
by the following gentlemen :—Mr. Paul Sehon, Mr. E. 8, 
Shoulta, Mr. Samuel Joyce, Mr. H. Kilgour, and Mr. S. V. 
Clirehugh. Meetings of the pase will be held in future 
on Tuesday evenings at the G Hotel, Aytoun Street, 
Manchester. ao 

The following is a synopsis of Mr. Raworth’s address:— 
1. The influence of the present conditions of the electrical in- 
dustry on the Northern Society, including an apology for a 
second address, 2. An invitation to members and to 
discuss the address and to supplement the information con- 
tained therein. 8. A reference to his presidential address, 
read before the society, January 10th, 1898. 4. Depart- 
ments in which development has been more or less stronglv 
marked. (a) electric lighting; (ö) electric propulsion; (c) 
distribution of power; (d) electro-chemistry. 5. The prin- 
cipal influences which affect the rate of progress are:— (a) 
natural development; (ö) cost of plant and working; (c) 
Parliamentary procedure; (d) avarice of municipalities ; (e) 
energy of private enterprise. 6. The influence of foreign 
competition. 7. The educated capitalist. SU 


` Booming "Electricity Supply" ‘Shares. In the 


ELECTRICAL REVIEW of us, 1898, we referred at 
considerable length to the Rowbotham primary eal 
which was being exploited by the New. Electricity Supply 
Syndicate. Weare afraid that the name of this syndicate 
has misled the public, and given rise to the impression that 
the company is engaged in the business of electricity supply. 
That belief may, or may not, be partly responsible for the 
booming of the shares on the market. Within the past few 
weeks, if we are to give credence to statements in the finan- 
cial columns of the London papere, the £1 shares have been run 
up as high as £18 to £14, but on the 12th inst. they got on 
the downward track, and some days ago were offered at as 
low a figure as £4, and as there were no buyers at that price, 
there is no telling how much lower they may fall. The Pall 
Mall Gazette may well ask What has become of the 
supporters of this affair?” One financial prid 
associates this syndicate with the electric lighting shares, 
remarks that there is a general weakness in the market for 
such securities. This seems to us to indicate the confusion 
that exists in the public mind as to the objects of the syndi- 
cate. We think it is time that the public was enlightened. 


Electrical Affairs at Durban.—At the meeting of the 
Town Council at Durban on September 14th, it was decided, 
says the Standard and Diggers’ News, that the borough 
electrical engineer should i yas to England in order to 
expedite the delivery of additional lighting plant, required 
on account of the large demand made by the public since 
the reduction to 9d. per unit, and also that the engineer 
should gather information as to electric traction 
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Association of Municipal. Corporations.— This Asso- 
ciation has this week been holding its autumn general 
meeting at the Westminster Palace Hotel. Among the 
subjects considered on 5 that of municipalities 
and rival electrical companies. The Mayor of Nottingham 
moved the following resolution :— That this Association 
affirms the principle that; where local authorities have, with 
the sanction of Parliament, established undertakings for 
public benefit, and have not failed in the performance of 


their duties, it is not right or expedient that powers should 
be granted to companies to compete with such local 


authorities.’ The resolution was suggested by the Bill of 
the General Power Distributing Company, which had passed 
the House of Lords, and during ita progress through the 
House of Commons had been carried over to the next 
session, when it was to bs taken up at the point at which 
it had then reached. The resolution was seconded by the 
Lord Mayor of Sheffield, and supported in strong speeches 
by the town clerk of Liverpool, the town clerks of Don- 
caster, Dewsbury, Southport, and others, and unanimously 
agreed to, with a slight amendment making it applicable 
to places where un kings were in couree of being 
established by the local authorities. There was also a brief 
discussion on the question of telephone licenses, but no reso- 


lution was passed. 


. Blast Furnace Gas as a Motive Power,—An article 
appreciative of the use of blast furnace gas for power pur- 
poses appears in Cassier’s Magazine from Mr. H. Savage, the 
engineer of the Société Cockerill, of Seraing, who have 
adopted Mr. B. H. Thwaites’s system, and now heartily 
approves of the same. Mr. Savage agrees to claim from 
150,000 to 180,000 cubic feet of gas from each ton of pig 
iron production, and states that the dust diffiouluy so much 
f by a German professor has no real existence. He 
advocates the deposition of dust in large chambers, and sees 
in an ironworks an unlimited source of power. Steam boilers, 
gas fired, consume 600 to 700 feet of gas per I.H.P. The 
Seraing trials showed 20 H. P. per ton of coke. per day, so 
‘that the half-dozen furnaces at Seraing would produce 12,000 
to 14,000 I.H.P. This power should be electrically distri- 
bated. The first engine put down at Seraing was of 8 H.P. 
only. At first it gave only 4 H. P., but after modification, 
no doubt at the gas entrance, it gave 8 H.P. In the new 
200-H. P. engine it is hoped to secure a horge- power with 
ony 105 cubio feet of gas. This has not, so far, been 
effected, M. Witz showing 124 cubic feet per hour. At the 
Cockerill works the gas is taken through t pairs of coke 
scrubbers, with water jets. The fly-wheel weighs 15 tons, 
and initial pressure is 8 atmospheres, or 115 Ibs. Mr. Savage 
appears to claim for Seraing the pioneer position in this new 
development, whereas the prior claim certainly belongs to 
England, in the shape of the plant at Wishaw, which Mr. 
Savage is kind enough to allow may be mentioned, though 
he must be fully aware that the Wishaw plant was the first, 
and that Mr. Thwaites’s suggestion of the system was at the 
beginning of the Oockerill decision to try the system them- 
selves, And foreigners talk of perfidious Albion ! 


Transformer Inspection at . the British 
Consular Court, before his Honour Mr. Archer, on Septem- 
ber 9th, the cage was heard of the Bangkok Electric Light 
Company v. Oaptain and Owners of sa. Charon. Plaintiffs 
asked that Mr. Bennett be allowed to inspect the electric trans- 
formers and examine them. Mr. Tilleke, on behalf of the 
defendanta, replied that the Court must order the inspection, 
and that they were willing to let Mr. Bennett come and see 
the transformers, but without the Court's order they would 
not allow him to open and examine them, as the defendants 
contended that they were in “ order.” After some 
discussion, his Honour ordered the defendants to allow Mr. 
Bennett to inspect, open, and examine the transformers. 


Organ Blowing by Electricity.—The new organ to be 
opened in Lincoln Cathedral on November 17th is to be 
biown by means of electric power, motors being installed for 
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The Smoke Nuisance in London.— The Pablio Con- 
trol Committee of the London County Council have just 


issued a report in which they give a brief account of the 
steps taken to pnt a stop to the serious nuisance from smoke 
in London. With certain exceptions, the Committee 
believed that the more serious nuisance from black smoke 


came to an end in July last, and had only sinoe recarred 


from time to time on two or three premises with which they 
were dealing. 


The Opening of Belfast Electricity Works.—The 
new electricity station of the Belfast Corporation was opened 
on Tuesday by the Lord-Lieutenant of Ireland amid much 
8 Luncheon was served in the Ulster Hall at 
2 o'clock. * | 


The Webb Testimonial We are desired. by the 
honorary secretary of the Webb Testimonial Committee to 


state that since the date of the presentation the sum of 


£51 12s. 7d. has been received by subscriptions and interest 
on the bank deposit. The account at bank has now 


‘been cloeed, but the amount of any further subscriptions 
that may be received will be handed direct to Mr. Webb. 


Portrait of Mr. J. W. Swan, F. R. S., President I. E. E. 
inder Mr. Swan is much annoyed that 
many of his friends are being solicited to subscribe for a 
lithographic A of himself, with a lithographed signa- 
ture. We believe this is: being done entirely against his 


"wishes, and we are informed that the likeness is not a 
good one. ee Be ö 


i 


Personal.—On September 18th Mr. A. H. Preece gave A 


‘dinner in the Café de Paris, Buenos Ayres, to the principal 


officers of the Primitiva Gas Company, for-which compan 


Mr. Preece is consulting electrical engineer. On the 15 
inet. Mr. Preecs and a few friends were entertained at the 
Club Progreso 


by the officers of the company. Mr. Preece 
left for home on September 17th by R.M.S. Danube. 


————————— — 


NEW COMPANIES REGISTÉRED.:- 


. Fast's Boat Building Company, Limited (59,116 pe 


This com was on Oz pr Hm a capi 


th Alexander W. 


Poplet, and to carry on business of builders of steam and electric 


‘launches, houseboats, skiffs, punts, canoes, &c., boat buildérs and 


fitters, suppliers of -electricity and other er for propelling boats, 
becribers (with one share each) are :— Robert M. Blaikie, 
6, Leicester Road, East Croydon, chartered accountant; Frederick W. 
Cope, 18, Connaught Mansions, Prince of Wales's Road, S. W., clerk ; 


Ernest Ora , 9, Hobury Road, Chelsea, S. W., gentleman; Walter 
HK. Brown, House, Hampden Street, N. W., traveller; James 
Prichard, 147 ortland Place North, Clapham Road, S. W., gentle- 
man; David J. Douglass, 1, Albert Road, Eeckham, eman; and 


Herbert R. Herbert, 194, Dulwich Rise, B E., clerk. first direc- 


tors (to number not less than three nor more than seven) are to be 


appointed by the subscribers; qualification, £100; 
£300 per annum, divided between them. ' 


Leads Electric Transmission Company, 
on October 11 


remuneration 


‘tain stations and works for the 5 of electricity, and to enter 
into agreements with the ‘ Charlotte Plains Proprietary iT Mines, 


) 
S W.; Oliver Wethered, 28-29, St. Bwithin's Lane, E.O., engineer 
Edward B. Wyman, 29, St. Swithin's Lane, E. O., gen : 


ns Dunsborough, Ripley, 
ens, S. W., stock jobber. The first directors: (£o number 
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three) are to be appointed the subscribers; qualification, £950, or 
being on the directorate * a company holding £1,000; remunera- 
tion, £1 each per board meeting attended. 


', Hedley's, Limited (59,179).— This company was regis- 
tered on October 15th, with a capital of £10,000 in £1 ebares, to enter 
into an agreement with Wm. B. Hedley for the acquisition of the 
business carried on by him at Oak Road, Wert Bromwich, Steffs,, and 
fo carry on the business of mechanical and electrical engineers, 
machine tool makers, iron and brass founders, consultiog ergineers, 
machinery agents, and general mill furnishers. The subscribers 
(with one stare each) are:—Wm. B. Hedley, 28, Oak Road, West 
Bromwich, engineer; R. J. Richar^son, 76, Broad Street, Birmiog- 
ham, engincer; J. B. Oaion« and S. A, Ocione, Tysley Grange, near 
Birmingbam, engineers; C. Harrison, 10, Newhall Street, Birming- 
ham, chartered accountant; F. A. Moore, 40, Oak Road, West 
Bromwich, machinist; S. R. Wood, 71, Temple Row, Birmingham, 
clerk. The number cf directors ia not to be less than two nor more 
than five; the first are Wm. B. Hedler, Simon A. Onione, James B. 
Onions, and Rees J. Richardson; qualificaticn, £110; remuneration, 
£10 each per annum. 


Blackpool. St, Anne’s, and Lytham Tramways Com- 
pany, Limited (59,184) —This company was registered on October 
17th, with a capital of £100,000 in £1 shares, to enter into an sgree- 
ment with the Blackpool, St. Anne's, and Lytham Tramways Com- 
pany, for the acquisition of its business, and to equip, maintain, and 
work by electricity, steam, gas, horse or other power, the tramways 
owned by the company. The subscribers (with one share each) are:— 
William Bratby, Hale, Bowdon, Cheshire, merchant; Frank Hollins, 
Grey Friars, Preston, cotton spinner; Edward Bryning, Highgate 
House, near Kirkbam, merchant: Tuomas Bisne, Central Besch, 
Blackpool, chartered accountant; D. Kemp, The Towers, Prom-nade, 
Blackpool, manufacturer; A W. Carrington, Church Road, Lytbam, 
cotton manufacturer; M. Guthrie, 76, Princes Road, Liverpool, 
gentleman. The first directors (to number not lers than three nor 
more than seven) are to be nominated by the subscribers; qualifica- 
tion, £300; remuneration as fixed by the company. 


Claud Hamilton, Limited (4, 02 1).— This company 
was registered in Edinburgh on October 13tb, with a capital of 
450,000 in EI shares, to acquire and carry on the business of 
electrical engineers and contractors carried on at 247, 
St. Vincent Street, Glasgow, by a company of the same 
name. The subscribers (with one sbsre each) are:— Claud 
Hamilton and David Alexander, 247, St. Vincent Street, Glasgow, 
engineers; R. Fraser and A. Ferguseon, 232, West George Street, 
see ia chartered accountsnts; R. Mackay and R. Clement- 
Boyd, 82, West Regent Street, Glasgow, writers: William 
McKinnel, 234, Nithedale Road. Pollckebielde, merchant, The 
number of directors is not to be less than two nor more than 
five; the first are Wm. McKinnel, Alex. Fergusson, and Olaud 
Hamilton; qualification, 2C0 shares; remuneration, £200 per annum. 


— — — 


CITY NOTES. 


The Brazilian Submarine Telegraph Company. 
Limited, 


Tun report of the directors and the accounts for the half-year ended 
June 30th, 1838, to be submitted to the fiftieth o general 
meeting, October 26th, 1898, states that the revenue for this period 
amounted to £103,689 2s. 7d., and the working expenses to £21,474 
4 6d. After providing £3,200 for debenture interest and sinking 
fund, and £1,713 2s. 8d. for income-tax, there remains a balance of 
£77,801 15s. bd. ; to this is added the sum of £8,662 4«. 9d. brought 
forward from December 31et last, making a total of £85,963 19s. 7d. 
A quarterly interim dividend, amounting to £19,500, has been paid, 
and £25,000 transferred to the reserve fund. The directors now 
recommend the declaration of a final dividend of Ss. per share, 
making, with the interim dividends, a total dividend of 6 per cent, 
for tbe year, and also the payment of a bonus of 2s. per share, both 
free of income-tax, which together will amount to £32,500, leaving a 
balance of £8,963 19s. 7d. to be carried forward. The dividend snd 
bonus will be payab:e on 27th inst. The directors are pleased to 
report that shareholders in the Western and Brazilian Telegraph 
Company, Limited, holding considérably more than three-fourths of 
the capital, have assented to the exchange of their shares for shares 
in this company. The agreement of July 14th, 1898, between the 
companies bas therefore now become operative, the exchange of 
directors between the boards bas taken place, and the closer union 
and more effective working of the systems of the associated com- 
panies has thus been assured. Mr. Richard Collett, who has been 
secretary of the company since its formation in 1873, and who has 
rendered the oompany excellent service, bas now retired from that 
office. Mr. W. H. Axworthy and Mr. E. 8. Hodson have been ap- 
pointed manager and secretary respectively. 


Eastern Extension Telegraph Company. 


Tun report of the directors for the half-year ended June 30th last, to 
be submitted to tbe general meeting to be held on ?6th inst., states 
that the gross receipts, including Government subsidies, have 


"amounted during that period to £377,288, against £290,749 foi the 
corresponding half-year of 1897. The working expenses, inclodin. 
£29,877 for cost of repairs to cables and expenses of ships, aber: 
£102,874, against £99,426 for the oorresponding period. cf 1897, 
leaving a balance of £174,409. From this is deducted £4,699 for 
income-tax, £31,895 for interest on debentures, debenture stock and 
contribution to sinking fund, and £14,662 for bonus to staf, leaving 
£123,223 as the net profit for the half-year. Two quarterly interim 
dividends of 1j per cent. each, amounting to £63,500, have bees 
d for the half-year, leaving £60,793, of which 250,00 
as been transferred to the general reserve fund, and the 
balance of £10,723 is carried forward. Farther renewals of weak 
portions of the company's cables have been carried out during the 
half-year, and the cost charged against the general reserve fund. 
In consequence of the outbreak of hostilities between Spain and the 
United States, telegraphic communication with the polnes was 
entirely suspended from May 2nd until August 21st. Toe Hong 
Kong-Manila cable was interrupted on May 2nd, and tbe Manila. 
Panay cable on 23rd of that month, both sections having been eut by 
the American forces besieging Manila. Under the circumstances no 
attempt was made by the company to restore communication until 
the peace preliminaries were signed, when an arrangement was come 
to with both the Spanish and American Governments for reopening 
the cables on a neutral basis. Thereupon the company's staff repaired 
the cables, and the compsny is now working direct with tbe public 
at UM instead of through the medium of the Spanish officials s 
heretofore. 


The Fort William Electric Lighting Company, 
Limited. 


THE report of the directors presented at the ordinary meeting lut 
month contained the following items:— 

“The directors recommend that the balance of revenue of 
£298 Os. 10d. be applied in payment of a dividend of 3 pet cent. 
for the = from April 30th, 1897, on the original capital of £7,000, 
and a like dividend on the increased capital of £2,000 from February 
1st (the date of allotment) to meet which dividend a sum of £187 
3s. 10d. will be required. 

“Having in view that the final one-third of the preliminary 
expenses bas yet to be met, the directors recommend that the 
balance of £110 17s. be carried forward to the credit of next year's 

account.“ l 


. Stock Exchange Notices.—The Stock. Exchange Com- 
mittee has appointed as a settling day Wednesday, October 
26th in ‘London Electric opply Corporation, Limited—110,000 
ordinary shares of £3 each, fully paid, Nos. 1 to 110,000; 48.000 
6 PS cent. preference shares of £5 each, fully paid, Nos, 1 to 50000; 
£200,000 4 per cent. first mortgage debenture stock. The ordinary and 
preference shares are to be quoted in the Official List. 


Claud Hamilton, Limited.—This week this compeny. 
which will develop the business now carried on at 247, St. Vincent 
Street, Glasgow, as electrical engineers and contractors, under the 
.name. df Claud Hamilton, Limited, has been before the Scottish 

investor. The capital is £50,000 in £1 sbares, 20,000 preference, and 
. 90,000 ordinary, and the present issue is of the preference shares (5 
per cent.). The list closed on Wednesday. 


. Aron Electricity Meter, Limited.—Letters of allot- 
ment of the capital offered for subseription have been posted. 


TRAFFIC RECEIPTS. 


. Bristol Tramways and Company, Limited.—The receipts for the 
week Ou cher ach, rs Wee. £2,664 8s. 7d.; eorrespondiag 
period, 1897, 49,543 Ow. Id.; increase, £121 8e. 6d. 


The and Soatb London Railway Company.—The receipts for the week eol 
" ine October 16th. 1808, were £1,002; week oe October 17th, 1897 
£960; increase, £42; total receipte for half-year, 1808, £15,253; 
period, 1807, £14,551; increase, £702. 


The Dover Corporation Electric Tramwayn—The receipts for the week 
i ending October 15th, 1898, were £182 Os. 10d.; week ending Ootober lbb, 
rr oat 9d. ; increase, £52 88. Id.; total receipts to October 15th, 1%, 

, ll 


The Dubiin United Tramways Company.—The receipts for the week ending 
October lith, 1898, were as foliows:—D. U. T. Co., horse cars, £2.04: 
10s.; ditto, elect, ic cars, £413 8s. &d.; D. 8. D. Co., electric cars, s 
as. 6d.; total, 43,945 8s. 2d; corresponding week last year D. U. T. Co, 
horse cars, £2998 128. 6d.; D. S. D. Co., electric cars, £469 6e; total, 
43.162 18s. 6d.; increase, £462 9s. Rd.; aggregate to date, 465,745 68. e) 
aggregate to date last year, Et O, 25 16s. 4d.; increase to date, £5,459 10s. Xl. 
Worked :--The mileage open is 18 miles electrically, 81 miles by horses. as 
against 8 miles electrically, and 84 miles by horses, for the corresponding 
period last year. 


The Liverpoo! Overbead Railway Company.—The receipts for the week ending 
October 16th, 1898, amounted to £1,888; corresponding week last year, 
21,296 ; increase, £92, 


The Western and Brasilian Tel Company, Limited.—The receipte for 


the week ending October 14th, after ded 17 cent, of we 
gross receipts payable to the London Platino- — o 
pany, Limited, were £8,481, 
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BIBT OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Boc Divid | Closing | Closing xv nag a 
4 NAME. or ends for | i : 
A EA the last three years. | Jol. ith: | pers TO 
1895. 1:95. 1897. Highest. Low rio 
a Direct Telegraph, 4 % Debs. 100 | 4 * 100 —104 100 —104 LE 1011 
AZOT. 3 shares | | 6 — 7 6 — 7 en 
Do. do. 5 95 Debs. Red. . | 100 bs — 95 92 — 95 m 
0| Anglo-American Telegraph  ... Stock £2 '9s £2 13s 3 — 67 63 — 66 xd 65 ree 
Do. r 6 95 Pref. Stock £4 18s £6 68 6 1154—1164 1134—1144 | 114% | 1141 
E Do. do. Deferred.. Stock sd 4 | 15— 16 151— 153 153 16755 
| Brazilian Submarine Telegraph 10 7 7 * 7 % |1 153— 1 16% 1513 
0; Do.. do. 5 % Debs. 2nd series, 1 1906 100 5 111 “a5 . 111 —115 sb si 
oe T ou Roe s 1 to 44,00 .. 5 4 T. 4 21— 34 31 
0008 | Cable 8100 7 V 8 95 8 $5 180 —190 180 —190 "XE ew 
18,207, Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock ... | . 104 —106 104 —106 106 | 105] 
4,850 Consolidated eomm Construction and. Malus ag 10/- | 14 2 e a — $$ T 
Cuba pos. 8 108 8 7 81— 94 8 
Do. 10 % Pref. 10 10 % 10 95 10 15 — 16 | 154— 163 
‘Direct - A IN cB - 5 4 4 4 4 — 5 4 — 5 
o. 10 Cum. Pref. : T 5 10 10 10 10 — 11 10 — 11 
B E do: 4j % Debs., Nos. 1 to 6,000 ... | 50 | 44% | 44% | 44% 103 —106% 108 I 
60,710!) Direct United States Cable... 5 24% | ... |114— 12 | 114— 12 xd. 1138) 116 
120,000 Direot Wert India Cable, 44 95 Reg. Deb. „ 3 aa. | 101—104 101 —104 dac] xu 
400,000 | Eastern Telegraph, Nos. 1 to 400,000 i .| 10 | 64% | 64% | 7 % | 173— 18 | 173— 18jxd| 164) 17% 
E Do. 34%, Pref. Stock .|100 | ... | a» | .. 105 —108  |TO4 —107 xd| 106 | 104; 
Do. Prov. Certs., 50 % paid. j A "m es | s 52 — 55 52 — 55 xd| ... T 
E Do. 5 95 Debs., repayable August, 1899 `. 100 5 „ 5 2 5 400 —-03 100 —103 UR A 
5615 Do. 4 % Mort. Deb. Stock Red. Stock| 4 & 4 & 4 % 126 —130 |126 —180 | 1284 | 127 
| 250/000 1 75% (As 133 70 China Telegraph ... 10 7 7 7 174— 18 173— 18 xd| 18 173 
! 0. 5 us. Gov. Sub.) Deb., 1900, red. ann. hus 
drgs., reg. 1—1,049, Xd 100 655 5 %| 5% 100 —104 0 —104 | 
Do. do. Bearer, 15 050—8, 975, R 100 5 & 6755 7 LOL —104 101 —104 ine 
etl M ete Paris HE " 558 Stock 4 4% 4 125 —129 125 —129 p 
an uth African Telegraph, 5 €) Mort. De TN , 
{ 1900 red. ann. drgs., Reg. Nos. 1 to 2,343 | 100 5% 5 7 % ei ux —104 1024 
|. Do. do. do. to bearer, 2,344 to 5,500 | 100 | 5 5 .. 101 —104 . 101 —104 | ... 
Do. 4%, Mort. Debs., Nos. 1 to 3, 000, red. 1909 100 | 4 4 .. |102 —105 102 —105 | T 
Do. 4% Reg. Mt. Debs. ee Sub. * 18,000 25 4 4 .. 104 —107 104 —107% | ... s 
Globe Telegraph and Trust 10 | 44% | 44% | 44% 12 — 123 12 — 124 124 | 12] 
do. 6% Pref. — .. 10 6 6 6 162— 173 | 163— 173 | 17 163 
| Great Northern 3 of eee, 10 10 10 10 281— 294 281 — NJ 58 
. Do. do. do. 5 Debs. 100 5 5 5 101 —104 101 —104 
| Halifax & Bermuda Cable, 435 Ist. Mt. Dbs., w'n. 1-1, 200, rd. 100 ... T . 101 —104 101 —104 
Indo- Eu. Telegraph iss | 25 10 10 10 51 — 54 52 —55 
London Platino-Brazilian Telegraph, 6 96 Debs. 100 | 6 6 6 109 —112 109 —112 
Montevideo Telephone, 6 95 Pref., Nos. 1 to 28,000 5 4 4 4 21— 2% 21— i ui 
National Telephone, 1 to 484,597 ...  .. 5 53 54 6 58— 58 51— 5 54 
Do. 6 Cum. Ist Pref. 10 | 6 6 6 12— 14 12 — 14 135 13} 
R 6 Cum. 2nd Pref. ... 10 6 6 6 r | TE IM LL 
ae | Non-cum. 3rd Pref., 1 to 250,000 | 5 5 5 58— 58 51— 5 5 
34 8 Deb. Stock Red. Stock, 34 34 34 100—105 100 —105 102 | 101% 
|| Oriental T felonlione and Elec., Nos. 1 to 171,504, fully paid 1 5 5 5 = . fy 
|| Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 4 4 105 —108 105 —108 v ; 

)| Reuter's TE 8,5 5 5 8— 9 8— 9 señ aes 
Submarine Cables Trust à Cert. ... m .. |1386 —141 133 —138 xd| ... sà 
United zw Plate Telephone : 5 4 5075 18 ee — 44 $i 

do. 5 % Debs. Stock| 5 see | e. [108 —106 — |108 —106 Bv 1^6 
E West "tinal Telegraph, 7,501 to 23,109 10 4 ME AE UE me 
Do. do. 5 % Debs. 100 5 5 |5% 99 —102 | 99 —102 n 
a West Goest ot America, Nos. 1—80,000 and 53,001—53,008 | 24 | .. A má 1— — - Š 
Do. 4% Debs., 1—1 „500 gua. by Braz. Sub. Tel. i100 | ssa e .. 104 —107 104 —107 os T 
Western and Bradlan Telegraph 5M us nk [o ae le 2 81 121— 123 121— 123 122 | 12 
Do. do. do. 5 & Pref. Ord. ... "m d 5 e 5 8 — 8i 8 — BI uus 
Do. do. do. Def. Ord. 73 1 ni ~ 4 — 4 4—- ABA s 
Do. do. do. 4 % Deb. Stock Red. (Stock! ... | .. | .. 107 —110 107 —110 1083 .. 
West India and Panama Telegraph .. i 4101 ig 1 H 1— 1} 1— 1 1 13 
Do. do. do. 6 % Cum. Ist Pref. 10 | 6 6 6 91— 92 91— OF 98 A 
Do. do. do. 6 & Cum. 2nd Pref. . 7 6 6 6 7— 9 7— 9 a 7 
Do. do. do. 59$ Debs., Nos. 1 to 1,800 5 5 5 106 —109 106 —109 is T 
estern Union of U. S. Telegraph, 7 % ^ lat Mort. Bonds à am s 7 7 105 —110 105 —110 i a 
255 do. do. 62 Y, Ster. Bonds . 100 8 | 6 6 | 98 —103 98 —103 ` 1 T 
^ ELECTRICITY SUPPLY commas: ORCI 
| | | | 
90,000. Charing Cross and Strand Electricity Supply (d M 5 5 * 6 * 7 * 114— 124 113 — 123 | TE ee 
20000 Do. do. do. do. 45 % Oum. Pref. 5 6 at m Bec dE us | . 
26,000 Chelsea Electricity Supply, Ord., Nos. 1 to ie META .. as 5 5 N 5 V 6 9 — 10 8)1— 94 99 9 
,000 m do. do. % Deb. Stock Red... Stock 44% | 44% | 44% 18 —115 13 —115 114 | 113 
50,000 City of London Electric Lighting, Ord. 40,001—90,000 ... | 10 5 7 10 24 — 25 23 — 24 244 233 
10,00 Do. Ord. Nos. 90,001 to 100,000 ... wil BON de SW ME E 9241— 234 | 241| .. 
40,000 Do. 6 95 Cum. Pref., 1 to 40,000... 10 d 5 7 5 7 164— 17 16 — 17 cji 85 
400,000 Do. 5 Deb Stock, "Scrip. (iss. at £115) ‘all paid se 5 5 127 — 132 127 —182 1303 | ... 
30,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—30,000 | 10 nil nil nil 13 — 14 121— 133 134 13 
10,000, Do. do. do. Nos. 30,001 to 40,000 ES paid. | 10 | ... "E .. |10j— 111 | 10 — 11 a Vis 
20,000! Po. do. do. 6 95 Pref., 40,001—60,000 10 6 P 6 N 6 lé-—15 N „ 
175400 Ed mundsons Elec. Corp., Ord. Shares 117, 400 N 5 sia ^ "O 51— 53 5 — 54 54 
10,000 | House-to-House Electric Light Supply, 8 101 to 10, 100 b] ae . 9 — 10 9 — 10 ens T 
10,000 Do. do. 7 95 Cum. Pref. . 5 7 7 7 1 91— 13 
62,400 „Metropolitan Electric Supply, 101 to 62,500 10 4 5 F 6 7 | 164— 174 | 15 — 16 168 | 16 
220, Do. First Mortgage Debenture Stock | ... | 44% | 44% | 44% 117 —121 117 —121 120 .. 
A per Notting Hill Electric Lighting 10 | 2 4 6 154— 1 154— 164 17 
31,980 *St. James's and Pall Mall Electric Light, Ura... 57495 10495 14495 | 1641— 174 | 164— 174 | .. 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 | 5 7 7 7 9 — 10 9 — 10 E 
50,000 Do. do. 4% Deb. Stock. Red.. Stock .. | ... | 4% 104 —107 |104 —107 EN 
4,341 | South London Electricity Supply, Ord., £2 paid 5 2— 3} 27— 83 ET ai 
19,900 | Westminster Electric Supply, Ord., 101 to $0,000 5 T $9955 12 * 154— 164 | 144— 15j | 157 | 154 
— — 
M Subject t to 8 Shares. MN LE Stock Exchange. 
} Unless oth Otherwise rented all shares are full Dividen ii ta MUERE waster fits being used as 
§ are for T consisting of e "e of one year and the first part al the next n capital, 
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60,000 | Aluminium ‘‘ A" shares, Nos. 1—60,000  ... 
44 95 1st Mort. Deb. Stock Red. 
80,000 | British Electric Traction 
D 6 96 Cum. Pref. 30,001—40,000 
issued at p 108. prem. all pd. ) 


Non- cum. 0% Pref., 1 to 90,000 
Perp. Deb. Stock - 
2nd Deb. Stock Red. 
20,000 Callender’ s Cable Ns E shares, Nos. 1—20,000 ... 
Do. 43 96 lst Mort. Deb. Stock Red. Stock 
19,894 | Central London Railway, Ord. Shares es 
do. 


Pref. . £l paid 


90,000 Do. 


10,000 T. ? 
90,000 | Brush Elecl. Enging., O 
do. 


90,000 Do. 
125,0001 Do. 
50,000 Do. 


90,000 
129,179 Do. 
59,254 Do. 


67,680 Do. 


630, 000! | City and South London Railway 


22,500 | Do. 
82,850 Do. 
17,139 
194,023 Do. 
16,343 Do. 
111,100 Do. 


91,196 | Elmore’s Patent Cop 
67,275 | Elmore’s Wire Man 


8,000 Do. 
50,000 Do. 


Do. do. 
87,500 Liverpool Overhead Railway, ‘Ord. 
Do. do. 


87,850 Telegraph Construction and Maintenance ... 
Do. do. 5 96 Hone s red. 1899 | 100 
540,0001 Waterloo and City Railway, Ord. Stock... 
t Quotations on Liverpool Stock Exch t 
Dividends marked § are or a year consisting of the latter part of one year and the first part of the next. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


ear ag Dan Electric Supply, Ordina 

British uminium, Ordinary, 104—114 ; 7 

House-to-House, 4495 Debentures of £100, 105—108. 

Kensington and Knightsbridge Electric Lighting, Ordinary T 
£5 (fully paid) 131—143; lst Preference Cumulative 6%, £5 

jx lh 105—108. Dividend, 1897, 


May d paid), M PLA 
n Ordinary Shares 
Bank rate of discount 4 per cent. (October 13th, 1898). . 


M saa i Share List. 
MARKET QUOTATIONS, Wednesday, October 19th. 


CHEMICALS, &c. 


a Acid, 133 
a n è 


a „ Orxralic. 
r $ Sulphurio ò 
a Ammo 


Bal 
a — Muriate e 


a 83 
a Bleachin LJ 
a a Blosohing pow of Carbon os 
« Borax 
- Benzole L OO % 


i a Sat bate. 
« Nitra ‘ 


nes a, Solvent eon at 


isulphate 
a Sulphate of "Magnesia 


: Boda, Caustic tio (white 70 9) 


a LET ee 
L.a „ Bichromate, casks 


— supplied by. 1 G. Boor & Co. 
British Aluminium Co., Ltd 
n " " ease Thos. Bolton & Sons. 


n n 


aras & ^ cn 


ix „ n The India-Rubber, G.-P., and Teleg. Works Co Ltd 
" „ „ Meesrs, James & Shakspeare. 
Jackson & 


. Stock 1 14.96 
$ Ord. shares, Nos. 1 to 22 ,500 £3 pd. CoN " 
82,098 | Crompton & Co., Nos. 1 to 32,098  ... 

5% Ist Mort. Reg. Debs., 1 to 748 of ` 
£100, and 901 to 1,070 of £50 Red. 
99,261 | Edison & Swan Utd. El. Lgt., on" shares, £3 pd. 1 to 99,261 

Do. ** A" Shares, 01—017, 139 
4 95 Deb. Stock Red. 
110,000 | Electric Construction, 1 to 110,000 ... 
Cum. Pref., 1 to 16, 343 
erp. Ist Mort. Deb. Stock 
5 1 to 70,000 
acturing, 1 to 69,385, issued at 1 pm. 

9,6001| Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 

12,500 | Henley’s (W. pA Telegraph bone i ; 


44 Mort. Deb. Stock... 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works - 
Ist Mort, iain 


fully paid) 10}. 


This week. | Last week. 


— ͤZ— — —— . — -H ͤ — 


a cs Sublimed Flowers is 
' Recovere d Y 


SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Stock 


or Dividends for 
Share. the last three years. 


l Stock 
jb 
nil nil 
2 y nil 4 75 2i— 28 


. |Stock 
Stock 


5 


10 
10 


3 


Stock 43 
10 10 . 1 1 
100 | .. " 
10| 2% 2 81951 
10! 5 5 


12 


100 


1895. | 1896. | 1897. 


"a c 
11* 70 — 72 
mc] AM S 


116 


4l 


Unless otherwise stated all shares are fully paid. 


London Electric Supply Corporation, £6 Ordinary, 34—4. 


National Electric Free Wiring, 10s. paid, §—4. 
*T. Parker, £10 (fully paid), 14—15. 


Yorkshire House-to-House Electricity ES Ordinary Shares fully 


paid, 754—8. Dividend for 1 


-7 , METALS, &c. 


b Aluminium Wire, in ton lots . 
b Sheet,in ton lots.. per 
: Brass wis metal : o» basis per Ib. 
(brazed) - per lb. 


Wire (basis price) 


Rod 
German Bilver Wire 


;& 
: 


d 
p 


Pig (Cleveland warrants) 
0 d „„ 


NOM 
EH 
Hi 


Scrap, 


HAO OS ZOOS 
Q 
a 
wateg 
* 
a 
B 
A 
E 


Wire x PAAR No. 8. 


9 Lead, En Ingot 


Sheet 
l 1 Mica (uncut slabs 6” long) 


m Manganin Wire ne Maa 


Steel, M in bars : 
Tin, 5 ae 


» wire Nos. 1 to 


„ Flax, 6 or 8 lea... 
" c! 8 ply 10 lbs. 


: J ute, 180 lbs. rove 


pio aes Google 


Steel, Magnet, according to 
tion * 


; 16 per 
| Yarns, Cotton, Bingle 10lb. bundles pr 9 
: Russian, 10 lbs. 


» Manila, 24 thread .. per 
Zinc, Sheet (Vielle Montagne bnd.) St 
Quotations supplicd by Messrs. De & Lowe. 


& 
Morris Ashby, Limited, 
Banders, Wake & Co. 
W. T. Glover & Co., Ltd. 
P. Ormiston & Sons. 
Johnson Matthey & Co. 
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THE OLDEST STEAM ENGINE IN 
EXISTENCE. 


A PARAGRAPH has recently been going d the papers relative to a 
steam pumping engine erected in the year 1777 by Boulton & Watt, at 
the Rolfe Street pamping station of the Birming Canal Company. 
It was of the single acting wooden beam type, no doubt very similar 
to the old engine at South Kensington. Doubtless the engine is a 
favourable example of what can be done with good machinery in the 
way of long continued service. The old Cornish pumping engines, 
worked by men who, at that early day, did not think it strange or out 
of the way practice to put steam into a cylinder kept as hot as 
the steam iteelf, gave results in economy probably fully as good 
a rnything secured to-day, ta into consideration the difference 
due to differences of pressure, and there is no reason to doubt that 
this old Birmingham engine has been as economical as it is probable 
any engine at a low pressure would be. At the same time, we can 
bardly doubt but that this old engine might, with commercial 
economy, have long since given way to a new engine at higher pres- 
sore, and the canal company would have saved a good deal of fuel. 
Pumping engines, no doubt, have the right to live perhaps longer 
than most engines, for they seem capable of being economically 
worked at lower pressures other engines, but there is a tendency 
to by too careful use, long after the time it ought 
to the scrap heap. 

A costs £60. It is attended by a man who receives £100 
annually. The lathe costs, say, £3 annually, and with care will last 
90 years. Used more hardly it wants replacing in 10 years. Tosave 
this tool the man only does 80 per cent. of what he could do on the 
machine. Thus it coste £20 annually to tske care of the lathe as 
compared with driving it hard. In 10 years’ time this lathe has cost 
£200 extra in order that it may last another 10 years. Thus, to save 
£60 there has been spent £200, and a loss of £140 has really been 
made, and this does not take into account the occupancy of the 
room in which a man and lathe at £100 wages have been doing £80 
worth of work, nor of the delays due to slow work, nor of the extra 
men and mo to do tho work that the too-much-cared-for tool is not 


Fees 
JE 
122 
8 
Sie 
8 
E 
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THE COLLAPSING- RESISTANCE OF 
| FLUE TUBES. Son 


rt of Mr. M. Longridge, the chief engineer of the 
Boiler Insurance Company, there is 
Te upon a boiler fiue tube of about 33 


fr 
ij 


p 
j 


Suffice to say, the two tubes tested 
long, made up of síx plates teles 


Were 
ically plated, 


mn 
ao 


125 

R 

14 
3 


llapsed at about 150 Iba. pressure. As it was they were more or 
les oval, and for ‘different degrees of oval the eollapsing pressure 
was as follows:— | 


110 lbs, for flue about... inch oval 
12 n |» eee 2 m 15 » 00 
N i: x 


The (?) expresses a doubt as to the 8 of the measurement 
of this e 


It is concluded that strength is very materially affected by 
deviation from true circularity. | | 
That long flues which fail by crumpling preserve their elastici 


under pressures approximating closely to that of final collapse, and, 
therefore, they may be worked with much less factors of safety than p 


short flues which fail by crushing of material. , 

The use, during the experiments, of pit props to shore up tubes 
which began to fail enabled higher pressures to be applied. This is 
taken as evidencing the value of cross tubes. We do not agree with 
Mr. Longrid here, The bare record of fact may be true, but cross 
tubes in modern boilers are doubtful additions to the strength of a 
flanged seam tube which fails by crushing of its material rather than 
by crumpling of the plate. 

Moreover, there are no cross tub:s in the furnace where they are 
most likely to be needed when a tube gets overheated, and finally 
cross tubes cause smoke, and, by covering the plates with soot, they 
more than counteract any action they may have as increased heating 


ven a description of . 
ches diameter. We 
detail the gaugings of this tube and its departure from the 


P cop 
le riveted, and about ‘36 inch to :37 inch thick, 
Had the flues been circular they would probably have . 


6l1 


surface. The cross tube is a vicious addition to an internally fired 
boiler, and probably no one knows this better than Mr. Longridge. 
Of course, the flues he tested were old and not of the sort ever likely 
to be repeated. Cross tubes may be all right as props to such old 
lap-jointed tubes, but they ought to go out of date with the old tubes 
they serve to stiffen. Modern boilers are better without such useless 
makeweights. 


SCIENTIFIC AND LITERARY EDUCATION. 


It is not altogether to be deplored that a man eminent in so dry a 
subject—to the majority—as geology, as Sir A. Geikie, should put . 
in a plea for the older education at the opening of the session of the 
Mason College, Birmingham. By all means we would press forward 
the scientific training of engineers and manufacturers, but we would 
not allow the classical side of education to be neglected. The develop- 
ment of the trashy. novel of late years has run in parallel with 
scientific education, and we fear that there are very many men LOT 
sprung from the humbler ranks of life, who, having received 
scientific training, have neglected the broader education, and are but 
boors after all, and quite unfié for decent society, having lost 
touch with the decencies of their own station, and not gained. those 
of a higher. Ina greater or less degree the same remarks can be 
applied to the vice of specialisation, where this is allowed to become 
a vice. Specialists are apt to become, narrow. It is to the specialist 
in every grade of life, and especially to him who has neglected the 
literary side of education, that the garbage of writing is due. Unable 
to be always cn the rack of work, such men, in the absence of a taste 
for good literature, become consumers of every form of light litera- 
ture—most of it trash. Sir Archibald recognises this Y, and 
would have all men cultivate the better side of education, not only to 
make them socially ible, but to render them capable of putting 
their knowledge into the hands of other men—a proceeding now often 
pen from lack of the barest knowledge of putting their thoughts 
writing. Bcientific teaching, moreover, bas been far from sound, 
and it were better to be smaller in bulk and superior in quality. The 
reaction against the older education is doubtless now receiving a 
check. For a time any literary attainments were quite at a discount, 
and the land bid fair to be swamped with semi-biologists and halt- 
baked geologists who could see nothing but blank atheism in the want 
of correspondence between Moses and the thickness of the chalk 
deposit, and downright infidelity in the peculiarities of embryology. 
We appear to have got a bit clear of this attitude, but there are still 
too many unlet scientists in our midst for life to be over pleasant. 
Life is too busy for most men to cultivate a taste for the humanities 
when their workiog days begin. It must have been acquired in 
youth. Anyone can acquire later a knowledge of science if he have 
the capacity for doing so, but it is ten times as difficult to acquire 
that which once oould only be acquired by the few, but which now 
the many might acquire if our national system of education were 
properly conducted in place of being e the tilting ground of 
2 ta. * 


WATER SOFTENING. 
Prorr who provide mechanical stokers, special forms of furnace 


bar, and sundry adjuncts of 5 plant, are never so happy as 
when abnsing each other in the press. exten 


reference to 
. Arche . 


very slightly ! 
and it is as bicarbonates zs duis found in water. 
ressed in sym Oa O (lime) + OÒ, (carbonic acid), is inso- 
luble. Add a second volume of CO,, and the reswit is Oa O + 2 (CO,), 
or soluble bicarbonate of lime. If now there be added another mole- 
cule of lime, the result will be that the lime which has no carbonic 
acid will rob the lime, which hasa double share of it, of one-half, thus 
[Oa O + 2 (00,)] + Oa O = 2 [CaO + OO;]. But this means that the 
whole of the lime bas become insoluble carbonate, and as s 
time, it will all deposit. ieren apparatus are imply and 
mixers and depositing trays, variously arranged to carry 


soda is changed to sulphate of soda, a very soluble salt, which, how- 
ever, must not be allowed to accumulate to too serious an extent 
before changiog the water ina boiler. A to its design and 
attention, ordinary softening apparatus is found more or less satis- 


All the usual apparatus are based on the Porter-Olark process. Mr. 
Atkins states that if the carbonates are dealt with the lime sulphate 
may be neglected. This may be so for domestic purposes, but for 
sulphate waters in steam boilers we think this statement is open to 
dissent. We think it a little late in the day for anyone to claim to . 


carried out, as it can be, 


greatly assists to precipitate 
the carbonate of lime which is dragged down with 1 


ELECTRIC LIGHTING IN MARYLEBONE. 


THE proceedings in connection with the application last session by 
the Vestry of Marylebone for an electric lighting provisional order 
will be so fresh in the minds of our readers, that it will only be 
necessary to recapitulate the facts that the Vestry’s request was 
granted by the Board of Trade, that the Marylebone Electric Sapply 
Co icp was unsuccessful in its efforts to obtain powers, and that 
the Select Committee of the House of Commons, after several days 
consideration, declined to pass that portion of tne Bill (introduced 
to confirm the orders granted by the Board of Trade to the Vestries 
of Marylebone and Bermondsey) relating to Marylebone. Bince then 
the suspicion has been entertained by a certain section of the mem- 
bers of the Marylebone Vestry that the latter’s case was not 
properly represented before the Select Committee of the House of 
Commons. Led by Mr. J. Anglim, one of the labour members, the 
maloontents two or three weeks ago suoceeded in getting & special 
resolution passed ordering the printing and circulation among the 
members of the minutes of the proceedings of the Select Committee. 


mended : That formal notice be given on or before November Ist to 
the Metropolitan Electric Supply Company, Limited, of the Vestry's 
intention to proceed for a provisional order for the public and private, 
or public or private, lighting of the parish by electricity.” 

Mr. T.H. Baookz-HrroHisG, who moved the adoption of the 


passing 
writing of a letter and the cost of > Postage samp: The Committee 
would have an opportunity before November 18th of considering 
estry 


past. 
Mr. W. Dum was sorry the previous speaker had held the Com- 
mittee up to ridiculé because of failure. The Oommittee had made a 


big effort, but had failed, owing to the preponderatin influence of 
polists Commons,’ He agreed rit 


ble to seeure elec- 
exercise 
had been allo 
E. yu . opera t was an 
error of judgment, but he hoped the V. rmi . 
tion to 2 pia pe estry would permit the resolu 
Mr. CROOK, who agreed with the resolution, stated that it would be 
suicidal not to give the notice embodied in the recommendation. 
Sir Enw GarswonTHY contended that it was all very well to say 
that the giving of notice would cost nothing 
were raised on the Committee submitting a further recommendation 


out the Porter-Olark . l 


; but if any objections . 


— 
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on the subject, would ask them why they had given notice 
3 3 inclined to think that the 


| 


V g successful would be much better if they did not hurry; 
Esa R : 2 n 1 ted tby Mr. 
ear. The saw p iffic pointed ou 

hite. What chance was there of obtaining a provisional order this 
year, so soon after the past failure? He pide Ay had in mind 

enormous expense in which the parish ultimately be 
landed if they carried out the scheme. Mr. Hitching had 
denied saying the Vestry was prepared to expend £250,000 on 
the in tion, but the speaker was anxious that all steps that 
might lead to such a result should have much more attention than 


the lebone Church Act, which was involving the Vestry in 
N of £80,000. It was advisable not to commit themselves 


necessary if they had to establish themsel 
in the light of present and every day they heard of new 
inventions and improvements in machinery requiring the 
ment of old and the substitution of new pant. His own im 
or many biggie E he was 


t hurry at the 
therefore moved an amendment: “That no such 


Mr. H. A. Donn, who arr ga ea amendment, iva ge Ht they 
rogress was desired, it wo to proceed slowly. 
ee applied for an order it would Lana Ai loce their case. 

Mr. J. Laws remarked that when Bir Edwin Galsworthy had the 
minutes before him he would alter his opinion. He asked the chair- 
man, who was the champion of the Metropolitan Company —their 
friend, Mr. White. The company were to be congratulated upon 
having such an able advocate. The speaker said that delay was 
tively dangerous, and contended that the House of Commons’ 3 
mittee had over-ridden the law, quoting, for the purpose of his 
argument, the clause rela to companies and local authorities in 

pply. the matter was left for another year it 
would be allowed to drift on, but he hoped, after having read the 
minutes, the Vestry would apply this year and win. 

Mesers. ANGLIN, WARREN an 


* 


fram 
Edwin Galsworthy aware that the Oounty of London and Brush 
Provincial Electric Lighting Company, and the Marylebone Electric 
Supply Company, had given notice of intention to apply for com- 
that district? Was the Marylebone Vestry to be 

out? pw Ld 

Bir Epwm GALSWORTHY seid that he did not know that was the 

case, or he would not have moved the amen 


Oontinuing, Mr. Hrronrwa seid that it was a fact. He assured the 


members that the Committee were not only studying the interests of 
the Vestry, but also of the inhabitants of the : 


for light was shown by the fact that 2,000 ratepayers had signed a 
of one of the i 


petition introduced in favour | 
visional order. He hoped the Vestry would pass the resolution. 


opposition, and the recommendation of the Committee was unani- 
mously adopted. 
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NEW YORK TRAMWAY MEETING. 


TRAMWAYS are known as street railways in America, and 
the Street Railway Association of the State of New York 
seh been poiding its annual convention at i Mo e 
need not refer to an in great detail, but 00 
our remarks to the general bearing of the Asscinton and i 
wor 

To quote the president's words, the interest in the cable 
system is now purely historical. Though for heavy grades 
it still has a place, its day has passed as a means of general 
transportation. It appears also that accidents to the publio 
from electrical tramways are growing fewer, and the lines 
are looked on with less disfavour than formerly. The 
general note struck at the New York Convention was, 
however, a peculiar one. It appeared to be clearly recognised 


„with a view to 
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that travel must be artificially stimulated, and as with 
railroad chairmen on our own side of the ocean, we find the 
president of the convention talking thus ;— 

“Tam satisfied that the morals, health and habita of come 
munities have been largely benefited at a very small 


ture on their part by the entertainments and induce- 


ments offered by the railroad com 

Now wht are these inducements to travel? With us 
the railways profess to induce travel by cheaper week-end 
rg ag 3 and so on, though it is remarked 
that make so many restrictions as to the time a 
passenger may leave, and so many more as to limiting his 
return to certain days, that many would-be passengers are 
deterred and stay at home. Beyond this we do not find 
railway companies extending their energies In America, 
however, if we are to judge by one paper and the discussion 
it involved, the electrical roads make direct efforts to induce 
traffic by providing not eo much a special rate for travel, 
bat something at the other end to which to travel. There 
is established, therefore, a special traffic department, in 
charge of a clerk competent to receive all manner of callers, 
from the “ad.” canvasser to the Society girl wanting to 
charter a spepial car, this latter caller no doubt acting as a 
pleasing antidote to the first. In queet of such new traffic 
one line agreed with property owners to extend their line a 


mile if waid owners would establish a pleasure resort. This 


was done, and Bergen Beach was thus established, and as 
many as 50,000 persons daily have visited the place. And 
s0 on the author of the paper dealt with “high coloured 
a and other varions forms of advertising the restless 
pa A 
One line pays up to £600 a week for amusements, which 
is fonnd to more than recoup itself in increased business. 
This line is at New Orleans. The entertainments are free 
to all passengers for a fare of 74d. for a round trip of 12 
miles. The rate is thus a little over zd. per mile. At 
Boston, a line is described where the entertainments embrace 
a band, “ ble ” as to quality, and “immense” as to 
aiy such that it can be heard in Boston, a 20 cent fare 
istant, so that at the cheap American fare it must be a good 
distance off, and there must be a lot of sound. Indeed, tbe 
distance is stated further on as 6} miles. The foregoing is 
avery brief abstract of this particular paper by Mr. Kennedy, 
who is 8 general er agent. It is evident that great 
efforts are made to stimulate traffic, and in a way that 
English companies could hardly attempt under their Acts or 
powers, though they might offer facilities. But surely there 
must be a field open for that street railroad which should be 
able to advertise a park with no bands, no theatre, no 
minstrels, and no anything, some place where a weary mortal 
could have peace and quiet. | 
The paper by Dr. Fenner on Bye-Products of a Power 
5 ee geri a deals Te the ln E — 
mo ing why condense, if practically the 
beat can be sold. At Dunkirk a road only 34 miles long 


connects Dankirk’s 12,000 people to 4,000 peo re a village 


mamed Fredonia and the trunk line service of 
m daily is run at pate 8 27d, K raid horse 

capital was £11,400, and ita fare 7}d., it paid 8 per 
dent., and there was no debt. | | 

Now the capital is £28,240, and there isa debt of £12,000 
orso, The fare is now only öd., yet the dividend is still 
b per cent.: but half of this comes from “ manufacturing," 
Which means selling waste steam. The steam is sold on the 
dent of about 17s, per ton for best anthracite, and it is sold 

meter. Ita pressure is 4 to 6 Ibs., and if it is less than 

it is made up with live steam to that pressure. 

The water is drain ed out of the pipes to cooling coils, and 
tome heat is got from these. It is then run to the sewers. 
Why cannot it be gold to laundries? As the oost 
in fuel st one pound back pressure, there was no more coal 
consumed by the steam plant. At 2 lb: there was a small 

erence, andi at 4 Ibs. the cost was £3 per month with coal 

The systema employed is the Holly system of Lockport, of 
which no spacial Loic is sien: except that the insula- 
tion consista of the following :— | 

iron pipe carries the steam. It is wrapped in 
ubætos and supported on reste 1 inch high in a bored (sic) 

» the bore 2 inches larger than the pipe. The! 
bas a shell 4 thick, lined with tin (sic) submit 


to materials to prevent water soaking and decay. Three- 
tarred felt is laid over all, and the whole csi Gi 8 n 
bottom to the trench, which is underdrained by tiles. The 
arrangement is such as to snable steam to be carried long 
distances. One power and light company write that their 
plant oost $40,000, and brings in a revenue of $10,000, 
of which $8,000 is clear profit. Another company say they 
carry steam as far asa mile. Usually sold by the meter; steam 
is also sold per unit area of surface or by contente of 
heated. The exhaust from 100 H. P. of engines will heat 
a million cubic feet of space in average buildings in the 
severest weather. | | 

In some places live steam is sold at a profit. Prof. Car- 
penter stated that the loss by radiation could be redused to 
one-fifth with good insulation as compared with bare pipe. 
He also said that mith propery pip d buildings a pressure of 
1 lb. was sufficient. Were steam heating not so backward 
and imperfect in England, there ought to be great scope for 
our electric supply companies to supply steam heat instead 
of, a8 now, wasting it. By condensing we may save 10 to 
20 per cent, S:lling waste steam seems to bring its fuel 
value. The one point noticeable is, that a horse tramway 
paid 8 per cent., whereas an electrical tramway can only con- 
trive to pay 6 per cent. by the aid of its bye-produota. 

Evidently some of the electrical progress in America has 
been made against shareholders’ interests. 


Rail bonds formed the subject of a Paper by Messrs. 
Brown and Obapin, of the Brooklyn Heights Railroad Oom- 


pany. | 
They designed a rail bond when the new construction with 


. 9-inch girder rails was inangurated. As the joints were 


suspended, arrangements were made to bond beneath. A 
cast-copper band was employed as wide as the base of the 
rail with a surface contact of 12 square inches on each rail. 
The copper had a section 5 inches x } inch, and it was 
curved to allow for expansion. A cast-iron reinforcing plate 
was put under the copper and the band was pressed firmly to 
the rail by two 4-inch through bolts, The only machine 
work done on this bond is the grinding of the contact faces 
by a portable emery wheel. An attempt to prevent corrosion 
was made by a ow groove round the contact space filled. 
with soft pitch. It waa unsuccessful, but so far since 1895 


the conductivity of the rails thus bonded has been main- 


Their cost is no greater than No. 0000 going round the 
fish-plate, and of treble resistanoe of the new bond. In 
1896 an electrically brazed bond was tried and has now 
5 FN ‘ as er n its a forms is made 

10 or 12 leaves o inch soft copper, the carrying por- 
tion 13-inch, and the contacts are 1 square inch. The des 
is soft spelter. The bonds are brazed to the rails in the 
yard and the ends are interlaced when in position in the 
road, riveted and soldered. Where horseshoe bonds are 
employed on lighter lines pu are of No. 0000 with 4 ends 
driven tight into cleaned drilled holes in the rails. Bonds 
of every type are in duplicate. 

Falk cast welded joints are almost equal to a continuous 
rail in conductivity, and the welded rail promises to be 
equally good. All bonds are tested for resistance. The 
results of some tests are as follows :— 


Drop. Volts, | Conductivity per cent, 
Joint. 


1 ft. of rail. I ft. with Joint. 80 ft. rail, | 60 ft. rail. 


| 


Tax. 00215 00855 | 98 99 
Double brased joint... | 00726 00758 998 999 
Welded (2 fl.). 00864 (6 in) 00312 956 | 978 
Plate bond (2 ft.) .. ‘0109 (6in.) 0233 80 94 


Satisfactory double bonding should not exceed 75 cents 
per joint (say, 8s. 8d.). Any one of the above bonds will 
carry 600 amperes. Bondsare better not tinned, bat painted 
in order that any leakage may go from the rail, not from the 
bond, go saving the rail from corrosion. 


Regarding the quality of rails, it was pointed out by 
Mr. A. J. Moore, of the Lorain Steel Company, that whereas 
the soft rail was many years ago adopted by the L. & N.W. 


Railway of England, and the practice supported by the 
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P. R. R., the tramway is under different conditions, and 
demands a hard rail. Experiments on the West Ead Line, 
of Boston, U.S., with soft and hard ductile steel, 
showed that the results from 17 soft rails of *28 carbon, 
14 hard rails of 59 carbon, and the rails furnished by the 
West End Company were in favour of hardness and ductility. 
The average monthly wear was ‘0017 for the soft rail, 
*0012 for hard rails, and *0007 for West End rails. The 
specific gravity of the iron, apart from the metalloids in their 
composition, was respectively 7956, 7971, and 7977, the 
best rail having the higheet specific gravity. Tension tests 
showed 75,860, 118,100, and 120,380 lbs., the higher tension 
showing better durability; but the elastic limit does not 
follow the rule, for the figures are 45,780, 62,500, and 53, 160, 
and similarly in compression the elastic limits are 35,000, 
50,800, and 47,100. The real point of difference between 
the hard and the West Ead rail was the lower phosphorus 
and higher manganesa. 

Evidently low phosphorus is the thing to aim at, and as 
this costs money to obtain, it is a question how far it paya to 
Recure it. To-day 68. to 88. per ton may be spent on re- 
ducing phosphorus below Bessemer standard of 0:10. With 
an average cost of $25 per ton, low phosphorus would cost 
an additional 8 per cent. Assuming it to be possible to use 
a rail until it has worn 4 inch down in the head, the wear 
found above represents a life of 25, 35, and 60 years, so that 
apparently low phosphorus at 8 per cent. pays well. But as 
a fact, nothing like this wear is obtained, because rails are 
thrown out, not for wear, but for bad joints, which cause 
rapid destruction. Asa hard rail can be bought as cheaply 
as a soft rail, being hardened only by carbon, the cheapest 
rail to-day is the simple hard rail, but with perfect joiats the 
West Ead qnality wonld jastify its extra cost.. Cast welding 
wou'd do this did it not soften the rail at the joint. Electric 
welding would do it. A wear of 45 or 50 years would be 
given by a rail analysing as follows :— | 


Carbon Vos .. 0055 

Bi. "T 955 .. 0°10 or below 

BC Cuv eee „. 008 ò 

B. eve TT" oe eee 006 ” y 
Mn ..  .. 083 and not over 100 


But, until joints are perfect, the cheapest steel one can buy. 


will outlast the joints, all which points to the enormous - 


economy of a perfect joint. 


From a paper by Mr. D. F. Carver, it appears that. 


American track construction is a little crade to our eyes. 
On a good foundation -are laid yellow pine ties, four square 
sawp, of 44 square feet bearing surface on foundation. 
There are 24 to a 60-feet rail. The ties and the rails are 
tamped. Joints are set close, though in time expansion will 
force the track out of line, but the method adds to the life 
of thé joints. QA 
In block-paved streets the rails are filled by Hemlock 
planks, One speaker advocated the concrete base. He 
would put this in by digging a trench 20 inches x 17 inches, 
ing the rail and tamping up to the rail with the 
concrete. i | 
‘On the question of storage batteries, evidence was forth- 
coming to show that these were being used with satisfaction, 
taking up sndden calls for power and proving an economy 
where a plant has reached its limit of power capacity for 
heavy hours. " 
MÀ 


METHODS OF DETERMINING THE FRE- 


QUENCY OF ALTERNATING CURRENTS.’ | 


v 


Bv OARL KINSLEY, Iastructor of Physics and Electrical 
Engineering, Washington University, St. Louis, Mo. 


THE accurate determination of the frequency is essential for 
the correct computation of the relations between E. M. F., 
current, self-induction, and capacity. Since the periodicity 
must usually-be 
be made quiekly and with but little error. 
* Abetract (Ne J 
ee (New York Electrical World) of paper 


Amei Association for the Advancement of 
August, 1898. 


ted to the 
ence, Boston, 


upon to carry a night load of 200 amperes 


squared, it is essential that the determination 


Dr. John Hopkinson was the first to use a stretched steel 
wire actuated by an electro-magnet, and when the condition 
of maximum resonance was found the periodicity wes 
calculated from the constants of the wire and its tension. 

Dr. Campbell * proposed the use of an irón rod which 
was thrown into resonance in the tame way. From the 
constants of the rod and its length the pericdicity was 
computed. The rod he found could be more easily used than 
the wire. T 

Another method capable of great accuracy and emy 
manipulation includes the use of a telephone in the 


alternating current circuit, and a resonance tubs by mean: 


of which the periodicity may be calculated from equations, 
or it can be gathered from tables already computed.t 

A very satisfactory method will ba one which includes the 
use of a metal strip as the primary ‘resonator, who» 
periodicity may be chapged by means of an-added weight. 
An electro-magnet may be used, as in the first two cases, to 
set this into vibration. The periodicity can be caloulated 
fron the constants of the vibrator] or a complete calibration 
can be made by two determinations, It will usually be more 


 Batisfactory to standardise by actually determining the 


p riodicity of two adjustments of the resonator. The 
equation to be used for that purpose is 
| b — D]? Įm + Kit, when 
€ = time of one complete oscillation, — 
l = distance of the sliding weight from the support, 
M = mass of the slider, | 
l = length of the vibrating roll. | 
D and K are the constants of this particular apparatus, 
which may be either calculated or obtained by ment. 
The condition of resonance is ob ained with great readiness 
and the determination may b» made with as great accuracy 
as may be desired. í 


AN ODD WRECK. 


"THERE appears in the accompanying illustration, taken from 


the New York Electrical World, a view of a 80-kw. bipolar 
compound-wound upright type of dynamo which was, on 
August 6th, tubjected to a wreok rather difficult to account 
for. The detaila are describad as follows by Mr. James 
T. Freeman, of Rochester, N.Y. :— | 
On the evening mentioned this 30-kw. dynamo was called 
at 110 volta, 
he load at the time of the transfer was carried by a 75-kw. 
four-pole compound generator of the same voltage. The 
usual process of bringing the smaller dynamo to voltage 
and cutting in the equalising side was care ally gone through 
with. The instant the main switch was thrown a series 
of events transpired that came too rapidly to be put care- 
fully on record. p 
A flash at the switch, the dying down of the lights, the 
crash of flying material, and the throwing off of the belt 
is the order of events as nearly as they can be given. It 
would be perfectly useless to attempt to judge from ap- 
pearances just which happened first, whether the belt was 
thrown before the commutator went to pieces or after. 
The above seems within the range of possibilities, bat a 
look at the machine seems to indicate something different, 
and makes matters somewhat complicated. The armature 
indicates in every way that, at the time the commutalor 
was thrown, it was running in & direction opposite to that 
of the engine. If this was the case the belt was thrown 
before the commutator went to pieces. l 
The engine, which is rated at 50 horae-power, did not 

appear to race, and continued running quietly after the soci- 
dent. The writer, who was present, is sure the dynamo was 
up to voltage, and thinks the attendant at the board 
the switch almost instantly after it was indicated that some- 
thing was wrong. | | ds 
It can be seen in the illustration that the segments indi- 
cate a direction of rotation over and toward, while the engine 
ceuses a rotation over and from, the point of view. 


"© Phil. Mag., August, 18906. 
1 Kinsley, Phil. Mag., April, 1898. 
t Lord Rayleigh, Theory of Sound.” 
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The dynamo is protected by fuses, but these were not 
blown. A weakness is found in the commutator, but it would 
hardly seem possible that at the normal speed of 1,300 revo- 
lations per minute the centrifugal force alone would cause 
destruction. It will be noticed that the segmente, of which 
there are 60, have a short bevel at the ends, and that they 
are of quite a length. This end of the armature was well 

ted with canvas and three bands of wire. 

The force with which the segments were thrown can be 
imagined when it is said that one went through a cupboard 
door 1 inch in thickness, cutting a clean hole; another passed 
through a window, carrying a part of the sash with it. The 


oak base presented the same appearance that it would if an 
inexperienced axeman had given an exhibition of his skill at 
mutilation. The canvas head was torn in shreds, and this, 
with the mica, was scattered all over the power house. 

No one was hurt. The writer had just left a position that 
was in line of the flying parts. Mauser bullets would have 
been preferable to the flying segments. 

A plausible theory as to the cause, but one which is not 
corroborated by present indications, is that, after the dynamo 
was cut in, the bns circuit became broken, making a series 
motor, thus changing the direction of rotation. 


REVIEWS. 


Stam Boilers and their Heat Efficiency. By Bryan 


Doxkin, London: Charles Griffin & Co. 1898. 


This is a most useful book, for it is rather a record of 
facta than a mere theoretical dissertation. 


It is a collection of many tests made upon many boilers of 


all sorts, and as such it is a record of what has been done, 
and these tests form a rough datum line from which to start 
comparisons, It is all very well and proper to make boiler 
and engine tests upon close lines as to heat balance, but the 
team user who is evaporating only 5 lbs. in a boiler of a type 
Which is known to regularly give a result of 8 lbs. wants to 
know why this isso, and cannot himself take coznisance of the 
reasons. With other results before him he knows there is 
something wrong, and must then choose his method of 
setting matters right. No fewer than 425 separate experi- 
ments are here tabulated under 25 columns. Following the 
is a chapter on fire grates, one also on mechanical 
ttokers, both chiefly descriptive. Then follows a chapter on 
combustion, dealing with the chemistry of the subject and 
admision of air, and tbere are subsequent chapters on 
transmission, economisers and smoke, all full of the 
most useful information. Ringelmann’s smoke scale is 
deseribad, and pronounced good. We have ourzelves used 
&alein smoke determination, and can speak to its excel- 
and convenience, 
Ide remainder of the book is equally of interest, the whole 
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forming an exceedingly valuable 3 lia of facts rela- 
tive to steam raising in all its aspects. We have pleasure in 
recommending it to all steam users and steam engineers. 


Aerial or Wire Rope Tramways. By A. J. WALLIS-TAYLER., 
London: Crosby Lockwood & Co. 1898. 


Undoubtedly there is a wide field for telpherage and other 
forms of wire tramways. Over rough country, the laying of 
an ordinary railway, of the lightest description, involves more 
or less grading work. In a wire system the work is con- 
fined to post hole digging. The system is also cheap, 
and can be usefully employed as the pioneer system in 
new country, or as a means of moving produce iu even;older 
settled colonies, and from mines that cannot afford more 
expensive systems. The excellence of the modern steel rope 
enables immense spans to be covered and lines to be set up 
in otherwise inaccessible regions. The book before us deals 
with the subject of wire tramways, its spans, general 
arrangements, details, rope strengths, joue an i treatment. 
Tae ropes employed are stated to be best of the Albertéor 
Lang lay, by which is meant that the strands forming the 
rope are laid in the same direction as to twist as the wires 
forming the strands. Such ropes run more flexibly, and 
there is less strain on the separate wires, which do not break 
so readily as in an ordinary twist, and wear to a flat, smooth 
surface, almost like a solid bar. Altogether, if not a very 
large and scientific treatise, the author has brought into a 
small compass a large amount of information. 


Second Stage Mathematics. Edited by WILLIAM BRIGGS, 
M. A., LL.B, F.C. S, F.R.A.S. London: W. B. Clive, 
University Correspondence College Press. 


We have received from the University Correspondence 
College Press a recent addition to their Organised Science 
Series. It contains the pure mathematics required for the 
second stage examination of the Science and Art "e 
ment beyond what is required for the first stage. This 
includes the Second, Third, and Fourth Books of Euclid, the 
solution and theory of quadratic equations, with indices, 
stirds, and the rules of ratio and proportion, trigonometry 
as far as the solution of triangles, and the use, for that pur- 
pose, of logarithms. The collection into one small volume 
of all the matter to be got up for one examination is con- 
venient and economical. The book is a convenient siz for 
the pocket unl well printed. It seems to be very suitable 
for its purpose, and the details of its arrangement and 
typography bear evidence of care and experience in its pre- 
paration. t A db Tee 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 
NEW PATENTS.—1895. - i 
Compiled expressly for this journal by W. P. THOMPSON & Co, 


Electrical Patent Agents, 322, High Holborn, London, W. O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
Should be addressed. 


20,774. “Improved conduit for electric traction." E. JENNINGS. 
and C. E. MarrLEy. Dated October 3rd. 

20,794. “Improvements in electric signalling apparatus for 
ships.“ R. von HoBvarH and M. Coun. Dated ber Zed. 
(Complete.) | 

20,823. "Improvements in or connected with electric arc lamps.” 
G. T. Davies. Dated October 3rd. 

20,829.  " Improvements in electric generators and motors." 
A. BocquENTIN. Dated October 3rd. 


20,332. “Improved arrangement for the electric lighting of rail- 
way carriages with the assistance of wind motors.” S. STUCEGOLD. 
Dated October 3rd. (Complete.) 


20,847. "Improvements in electro-motors and dynamos.” W. Pxck. 
Dated October 4th. 

20,850. “Improvements in and in relation to the trolley head of 
electric tram cars," J. W. TowpE. Dated Ostober 4th. ! 

20.894. Improvements in trolley cars for clectric railways.” THE 
BRITISH THOMSON-HOUSTON Company, LIMITED. (H. Geisenhoener, 
United S:ates.) Dated October 4th. (Complete) ! 

20,895. "Improvements in electric surface contact railway 
systems.“ THs Baitish THomson-Hovuston Company, LIMITED. 
(W. B. Potter, United States.) Dated October 4th. (Complete ) 

20,904. “Improvements in underground conduits for electrical 
conductors.” E. S. Dated October 4th. s 

20,919. “ An improved electrolyte for primary batteries." R. J. 
8 S. S. Bromumap, and H. FArIRBROTHER. Dated October 
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923. „ Improvements in aro lamps" W. OnaUpGniGTOsM. 
Dated October 4th. M 
20,945. “Improvements in electro-magnetic machines.” J. M. 


and A, J. Wirsow. Dated October btb. 

20,989. A new or improved composition for electrically firing 
detonators,” G. P. Brcxrorp-Smirs. Dated October btb. (Complete.) 

20,991. “Improvements in or relating to phonograpbs." J. COHN 
and J. S. Auaust. Dated October ötb.  (Complete.) . 

$0,991. “Improvements in or connected with electric regulating 
Switches" O. D. Lvo^s. Dited O tober bth, 

21,002. “A new or improved construction of electric glow lamp 
applicable for general lighting purposes." T. B. AwpgE«g. Dated 
October 5th. : 

21.005. Improved end connections for electric cables.“ W.T. 
HrnzLEY'S TRL.EGBAPH Works Company, LiMITZzD, and R O. WRIORTr. 
Dated O:tober Sth. . ` 

21,025. “Improvements in electric arc lamps.“  EmarrH In Dos 
TBIALS, Liutrmp, and G. E. HTT Dia. Dated October 6th. 

21,043. ‘Improvements in electric meter systems.” THe BnrrrsH 
THomson-Hovuston Company, Limiten. (E. W. Rice, jun., United 
States.) Dated October 6th. (Complete.) 

21,044. “Improvements in prepayment electric meters.” Tam 
Bartisa THomson-Hovuston Company, Lriurrzp. (F. P. Oox, United 
States.) Dated October 6th. ( Complete.) 

21.045. Improvements in speed indicators for electric motors.” 
Tum BarrmH THomson-Houstos Company, LiwrrED. (H. J. Berg, 
United States) Dated October 6th. (Complete.) 

21,046. "Improvements in electric metere for alternating current 
circuits.” Tas BRrran THoxsox-HocsrTow Company, LIMITED. 
(A. G. Davis, United States.) Dated October 6th. (Complete) 

21,047. Improvements in electric fuses.” TRW BRITISH THOMSON- 
Houston Company, LIuIr gp. (W. Le Roy Emmet, United States.) 
Dated October 6th. (Complete.) 

21,048. "Improvements in prepayment electric meters" TRI 
nir THomson-Hovustom Company, Luarep. (E. Allo, United 
Btates) Dated October 6th. (Complete.) d 

21,079. “Improvements in rotary motors.” X. C. L. G. VANDEL. 
Dated October 6th. | 

21,125. Improvements in and relating to the electrical commu- 
5 signals." H. Mohan and D. Mornnrap. Dated October 

md ty An Lg 5 for ibat 5 of magnetic 
permea „ magnetic bystereris, magnetic induction, and other 
quantities.” W.Pzpprm. Date d October 7ch. 

21.150. Improvements in or connected with electric traction by 
means of un E. HuNGERBOHLER. Dated 


derground conduite." 
. “Improvements in electrically-propelled vehicles.“ J. P. 
(E. M. D. de Siblas, France.) Dated Ostober 7th. 

21 165. Method of, and appliances for, exciting alternating 
current dynamo machineg whether acting as generators or as motors.” 
O. D. ABEL. (La Societe Anonyme Pour La Transmission de la Force 
per L'electricite, Franoe.) Dated October 7th. 

21,169. “Improvements in eleotric batteries" R. HADDANM. 
(Columbus Electrisitats Gesellschaft (Limited Company), Germany.) 
Dated October 7th. 


21,173. “A new or improved method and means of electrically 
operating apparatus anch as. valves, electrical switches, or the hke.” 
C. O. Bastan and F. M. Staunton. Dated October 7th. 
. "Improvements in rjr a e accumulators.” J.8. 

STR VIIIa, C. G. Mayor, and E. O. Stzvens. Dated October 8th. 

21,216. "An improved trolley for taking electric current, 
M pes to the electric traction of vehicles, boats, and the like." 
L. L. dnnn. Dated October 8th. (Complete.) 

21,224. “Improvements in or relating to electric clocks or 
watches.” E. Roe and G. Vaoorrr. Dated October 8th. (Complete.) 

21,233. ‘“ Improvementa in apparatus for oong metl articles by 
5 J. TRonnroꝝ and T. R. Oannma. Dated 

21.240. An improved telephone call counter.” F. M. Rronrnn. 
Dated October 8th. (Complete. l 
. 21,241. “Improvementa in telephone switchboards.” F. M. 
RioHTER. Dated October 8th. (Complete) E. o* 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


ig cr w of these Specifications may be obtained of Messrs. W. P. 
& Oo, 322, High Holborn, W.O., and at Liverpool, 
. Manchester, and Birmingham, price, post free, Od. (in stamps). 


242... “Improvements in electric time 
RicHíRD and F. Tautz.: Dated December 23rd, 1897. Relates to 
clocks or timepieces in which the motive power is an electric current 
furnished by any suitable means. The hollow base of the clock 
supports stan upon which are carried the dial and a suitable train 
of gears, and a supporting plate which carries the contact spring and 
& bearing for one end of the balance spindle. Within the hollow base 
battery is fastened by two metal brackets, which are 
sttached to and insulated from the base, and provided with downward 
extending slotted arms, into which fit the stads forming the terminals 
of tbe battery, so that when the binding screws are tightened upon 
bg ria positive contact is made and the battery held in position, 


feces or clocks.” F. 


of 

lamp. 1 claim. l N i 

9,779. “Improvements in testing and protecting a used 
in conjunction with telephone, telegraph, or other circuits.” 
D 8morar and W. Aura. Dated April 28th, 1898. In this in- 
vention there is an arrangement of forming test boards, com. 
prising of apparatus for joining the line wire to the inside of 
switchboard wire. The switchboard parts are protected from li 
ning.” There is also a combination of lightning 
coils, with a local circuit having an iodicator to show on what cable 
bead 8 fuse has gone, and a bell common to a number of indicaten 
to give alarm. 6 claims. E 

10,883. “ Apparatus for transmitting motion to a distance by 
means of electrical energy." Srwwxmwms Bros. & Co, L Dated 
May 19tb, 1898. The specification refers to 8,041 Aa in which 


12,849. “Improvements in microphones.” raum. BROTHNH. 
Dated June 1st, 1898. Relates to a simplified construction of 
microphone wherein the membrane is so arranged as to serve at the 
same time for the attachment of all the other parts of the micro- 
phone. 1 claim. 

12,699. “Improvements in or relating to electric transformers.” 
J. J. Barnrxaw aud O. T. BirrzwHousm. Dated June 7th, 1898. 
According to the present invention the magnetic field is made up of 
plates or layers of magnetic material, continuous the 
of the magnetic flux, and without air-gaps or lap or butt joints 
therein. The core or portion of the field surrounded by the 
conductor is of substantially or approximately circular cross section, 
and the l for the electric conductor is of circular cross section, 
and divided or sectional so that it may be inserted within the 
openings about the oore in the integral plates or layers of the field 
when the spool is rotated for the purpose of winding the electric 
conductor on the Air and around the oore, and thus the operation 
of winding the coils is exceedingly simple and may be rapidly per 


formed. 7 claims. . 
13,13. “Improvements in protectors and holders for electri 
incandescent lamps, thermometers and other articles" F. Huazrs. 


Dated May 31st, 1898. Relates to improvements in eonnection with 


holders for incandescent lamps and other articles. In holders for 
incaddescent lamps a 


5 lit socket 5 eee 
p is em , the being sore or otherwise atéached to a 
suitable hase having central contact pieces for conveying the electro 
current to the lamp. 3 olaims. qM 
19,477. »Commutator brush holders and brushes for electric 
machines.” E. H. Joumsox and R. LuspmLL. Dated Jane 16th, 
1698. This invention consists of a brush holder having an arm or 
stud adjustably secured to a rocker arm in combination with es 
of piae! 1 a E side, and resting abere e 
together a o supporting springs secu one 
to the arm or stud mentioned above: and at the other end to contact 
blocks to which the brushes are clamped, and adjustable means oon- 
necting the springs with the arm or stud, with or without means for 
varying the pressure of the brushes on the commutator. 4 claims. 


137.9. "Improvements in or relating to the electric propulsion 
O Dated June 90th, 1698. 


VV "d 
pecondary battery placed velling r on by means 
aptas N provided with ee between tbe cars and 


the separate contacts of both controlling apparatus. 1 claim. 
19,960. “Electrodes for accumulators.” H. Daun. Dated June 
94th, 1898. In electric accumulators as ordinarily constructed, the 
object is to obtain a maximum of surface in relation to the weight 
unity of the eléctrode. VVV 
ins this object by making use cf wire web, w qp eiie 
active material of the said electrode. Oa a frame which is provided 
with the well known butt ends and terminals, a wire which is mede 
of lead, or other suitable material, is stretcbed or injerkd. Tris 
web is connected with the frame in any suitable manner. 1 cisim. 


1 in which the transmission can be vary delicately regs: 
3 oe of a plate of insulating 

e g & central opening 

formed on, or attached thereto. A mouthpiece is attached to the 


internal recess formed at one end, fits over the insulating ring and is 
secured to it. A tube passes throngh the plate and a cylinder, and 
has its screw-threaded end projecting beyond the latter, a coil d 
situated between the plate and a shoulder formed by the 

recess in the cylinder. 4 claims. 
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THE STEAM TURBINE. 


CONSIDERABLE attention is being acoorded to the Parsons 
steam turbine in America. Modern Machinery has an 
appreciative article upon it in its series on types of rotary 
motors. The De Laval turbine is first described. Prac- 
tically the De Laval steam turbine is a steam Pelton wheel, 
in which steam expanded in a nozzle is directed against 
curved vanes, makes one impact and escapes. Obviously, . 
if steam escapes at, say, 2,000 feet per second, the rim of 
the wheel should run at about one half this speed. Witha 
wheel of 8 inches diameter ard a speed of 400 per second, 
the rim velocity will be about 800 feet per second, to that 
speeds are being attained which eee to the 
theoretical. 

As is well known, this turbine consists of a disc on a light 
spindle, the whole being allowed to find its own centre of 
revolution. Very high steam pressures are employed, no 
less that 1,735 Ibs. per square inch, at which pressure steam 
has a temperature of 660° F. This steam is generated in a 
single tube boiler, the tube being very long and bent into 
spirals. There is a forced draft and automatic regulation to 
prevent over pressure. The turbine disc is really double, 
with a division wall. Steam impinges on one wheel, passes 
through the wall, and then impinges on the other. In the 
100-H.P. turbine the revolutions are 18,000, and in the 
50-H.P. size 16,400 per minute. The whole combination of 
boiler, dynamo and 100-H.P. turbine only occupies 19 feet 
7 inches x 11 feet 5 imches, and the boiler generates 
1,765 lbs. of steam per hour. It is 4 feet 6 inches diameter, 
and 9 feet 8 inches high. 

The boiler tube is very small, and is found to be capable 
of bursting innocnously. 

The Parsons turbine is different. It consists of a series 
of inward and outward flow wheels, with intermediate guide 
blades, the steam passing from one to another in its passage 
from end to end of the system. As the steam expands in 
ita passage throngh the wheel, the diameter of the turbine 
increases. There are thus three different diameters: first, 
a considerable length of small diameter, then a smaller length, 
a little larger, and a still shorter length larger still. 
Correctly speaking, every succeeding disc should be a little 
larger than the preceding disc, but this would entail heavy cost 
of manufacture, and, as in compound engines, there is a wide 
margin for cylinder ratios, so in the turbine there is no prac- 
tical necessity to exactly proportion each wheel to the pres- 
sure at that point, so that the steam flow may be everywhere 
of the same velocity. The advantage of the Parsons turbine 
is, that it can be run condensing. Recent trials have shown 
an electrical H.P. for 32:22 lbe. of steam when exhausting 
to the atmosphere, but with steam superheated to 30? F. the 
consumption was 30:97. With condenser, and a 25-inch 
vacuum, the consumption fell to only 19:51, which is excellen 
showing for a new invention, but one which we hope and 
fully believe the future will see improved upon. 
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As a means of using steam, the Parsons turbine is thermally 
correot, for it is everywhere identical in temperature with the 
steam flowing through it at every point. Initial condensation 
does not exist within it, and there is no re-evaporation. At 
once disappear the great thermal losses of the reciprocating 
engine, and at once, also, ought to disappear all attempts to 
make rotary engines of the piston type. Weare not quite 
clear where the loss of efficiency occurs in the steam turbine 
whereby it is not so efficient as the best reciprocating engines. 
A good deal of friction can be supposed internally, bat any 
steam flow friction can only reappear as heat, and go back at 
once into the steam. We should imagine that there must 
still ba a considerable residual velocity in the escaping 
steam. 

It is not necessary that a turbine consist of one machine. 
There may be several machines on different shafts, placed in 
series, and taking steam just as the cylinders of compound 


engines; and in this way multiple propellers may be run, 


and, moreover, any machine may be cut out of the series at 
wil and run idle without serious friction loss due to its 
resistance. A peculiar feature is the shaft bearings. These 


are of ordinary form, but carried in a series of concentric © 


sleeves fitting loosely in one another. Oil has free access to 
them, and fills the narrow spaces between them. The oil 
does not-readily move out, being held by capillarity, but it 
allows a certain movement, and prevents vibration, giving 
an effect equal to elasticity. | 

It is not to be wondered at that with this admirable inven- 
tion much time has been spent in perfecting it, and it is 
satisfactory to find this was properly recognised by the 
Patent Office in an extension of the Parsons patent. 

The st2am turbine undoubtedly contains within it the 


power and potency of competing with other high speed 


engines in the field. It has not been inaptly stated that the 
reciprocating or piston engine is an erroneously designed 


affair, in that it is an attempt to use the energy of a fluid 
capable of travelling 10 miles a minute by means of a 


piston which only moves about 600 feet per minute. The 
piston engine, in fact, resembles the use of the large over- 


shot water-wheel under a high fall. Water powers of 


3,000 feet have been utilised by the jet turbine or Pelton 
wheel. The largeat overshot water-wheel ever made can 
only use a fall of about 70 feet. This is the size of the 
famous wheel at Laxey, in the Isle of Man. It only does 
a few horse-power of work, less than can be done by a high 
fall with a turbine that one could carry in one hand. 
Similarly, rapid flowing steam is to be utilised upon a 
rapidly-moving turbine. But it is not merely in a 
mechanical sense that steam is wrongly applied to slow- 
moving pistons. Steam euffers far more by contact with 


metal surfaces of varying temperature, and the evils of 


an initially cold cylinder are so serious that the bene- 
fits arising from expansion of the working finid are 
very quickly conntervailed by the pernicious condensa- 
tion losses. The fact that the most economical engines 
are still of the old type, only shows how much room there is 
still for improvement in the turbine. The process may be 
long and difficult, but already the turbine is a success, 
and has so many and such positive advantages in a 
mechanical sense, that it has won for itself a place from 
which it will not readily be disturbed. Moreover, it has 
pointed ont a possible direction in which the explosive 


powers of gaseous mixtures may, perhaps, be utilised in the 
near future without the necessity of water-cooling jackets, 

The steam turbine, in fine, may be classed amongst the 
best examples of direct conversion of energy. 


THe Americans are said to be a 
humorous people. Perhaps this is why 
they cannot always perceive the exceedingly humorons nature 
of their serious moods. The editor of the American 
Machinist, however, does seem to be a little more wide awake, 
He has a correspondent in France who writes in a mat 
strenuous manner about American trade with Franoe, and is 
particularly wrathful that American machinery imported 
into France has to pay from 10 to 80 per cent. more duty 
than machinery sent from. England or from Germany. 
Cannot, he plaintively aske, our diplomats manage to get us 
at least equal rights? Evidently he means to be serio, 
and he also really appears to think that America is being 
hardly dealt by. Now for facts. French machinery im- 
ported into England pays several thousand million per cent. 
less duty than French machinery imported into America. 
We are not quite sure that the above is a correct way of 
comparing no duty at all in England with the ridiculously 
high American tariff. Yet this American in Paris thinks 
that America ought to receive equal treatment with & no 


Tariff Notes, 


tariff England or a low tariff Germany. The editor, how- 


ever, has more sense. Mr. Miller has travelled and seen 
something of England and of Europe, and states plainly 
that what has been food for the European goose mut 
not be grumbled at when forced down the neck of the 
American der. His correspondent, however, is very 
sore with the French, who “seem to be doing all they 
can to get their Government to raise the duty,” and 
so on; in fact, who are mildly following American 
precedent, at a long distance, however. What strikes 
an outsider, however, as very funny indeed, is the loud 
boasting of the ee that es T can iugum 
Europe against, of course, itional pauper lab 
thereof, and at the same time the constant cry in the United 
States for tariffs to shut out of the country the very 
productions against which the American product can 
compete outside America some three or four thonsand 
miles away. No doubt the real trath is somewhere in 
between. It pays Americans te manufacture a dozen 
articles if they can sell 10 at home behind a wall of 
tariffs and can send the othér two abroad to be sold cheap. 
The tariff is put on to the price to the home consumer, 
and in this way the American manufacturer is really com- 
polling his countrymen to pay a bounty: on exported 
machinery. We Eagliah have never thought it worth 
while for many years to interfere with bounties and tariffs 
when such bounties have = thes indirect, ses iri 
foreigners try our patience much longer, it is possi y 
may 8 to e "up a bit with an occasional 
countervailing duty, as on sugar, for example. The 
American Machinist thinks that some glimmer of sense— 
new light is the term used—is breaking upon American 
machinery makers as to the tariffs and puts forward 
the argument that machinery which can compete abroad 
needs no protection at home. This, however, while no 
doubt true in fact, is not a sound argument, as we have 
above shown. For years, American machinery and other 
roduots have been purchaseable in England at much 
ower prices than they have been sold at in America. We could 
give instances, but those before us would be too obviously 
traced. A good deal is done in the way of discounts from 
list prices, but we have no doubt that in many lines com- 
petition has been hel 
while there can algo 
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THEATRE LIGHTING. 


— . — * 


À LARGE installation has recently been put into the N E 


Palace Theatre just erected at Plymouth. The architectural 


features of the building have been most elaborately treated. 
Doulton ware being used throughout. The electric light- 
ing arrangements are 3 effective, and a brief 
description will be of interest. e installation consists of 
some 1,200 incandescent lamps and six Jandus aro lamps. 
The plant is i | 9 
erected in buildings | i - 


— 


adjoining the | 
theatre, near the | 


mailable was 80 
feet long by 14 feet 
wide. On the 
ground floor are 
fired. four 25—30 
brake horse-power 
gasengines, made by 
the Campbell Gas 


Eogine Company, of 
Baller These an- | 
zines have been 


specially ‘designed . 
for the driving of xa 
dynamos, with governors actuated direct from the orank- 
shaft, Each engine has one fly-wheel only, weighing 
sbon 2 tons, and measuring 6 feet 6 inches in diameter. 
The engines are all arranged with their fly-wheels nearest 
= walls dis — room; w MIN plenty 11 = for the 
con Hach engine is fit i 
of Edmondson and j N inn D 
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laminated leather belting of Hendry's manufacture. The 
dynamos were manufactured by Messrs. Veale & Co, 
Limited, at St. Austell, Three are wound for an output of 
145 amperes at 110 volta, and the fourth for 100 amperes at 
150 volts. Each machine is connected to a specially con- 
structed switchboard in the engine room, as shown in the 
illustrations. . Each dynamo has its own panel containing 
voltmeter, ammeter, automatic cut-out, main switch and fuse, 


and pilot ay A pair of common bus bars are provided, 
to which the four dynamos can be connected for ranning in 


parallel. The foarth 
dynamo has a 
special switch 
arrangement for 
either running 
direct on to the 
' bus bars or for 

| charging a set of 
60 chloride R 19 
cells which are 
erected on the first 
floor. The battery 

is generally charged 

in the day time and 
discharged in the 
evenings on to the 
bus bar of the main 
switchboard which 
supplies the current 

i the prid 
wo pairs of large 
mains carry the cur- 
rent from the main 
engine room to the 
?stáge switchboard, 
which is erected 


of the stage 


Each sec- 


on the prompt side’ 
about - 


* 
-~ - 5 


2 pate ^ ~“ tion 1 controlled by 
` : . specially - desi 
D | Uie engines and constructed dis- 
A aem 
manufactured by 
8 quarter of an the Sheffield Elec- 
1 The cooling trie Light and 
C cylinders Power Company and 
1 pene from the 8 & Swan 
| Uni ompany. 
5 rg The stage light- 
i60 kr inni o ing is very com- 
anf DS; 8 lete. Proscenium, 
e main feed to oats, battens, side, 
engines and one lengths, floor 
nr: 5 le xt stage ares, - 
: engin an goOgessory , 
5 ensure lights being ably 
000 controlled from the.. 
dim emnt. The . Btage board. Liquid 
NT E resistances are” 
dus prine: 
| . the necessary sta 
ind the tan effects. The audi- ' 
Aust of each torium has been 
1s carried to most effectually 
the top of the ! | f | treated, the large 
roof, abo Dynamo Room. ‘ 5 one 
"ps Miel pass 8 9s PO X uw doine in the. 
„ ei | ing lighted: f 
a Sinh p» and an exhaust box and Haden 1 


e "of 100 incandesoent lam 
y 


„ dnd passed through 
, the noise from the exhaust being effectually designed moulding, this dome, with beautifully 


"T | | inted can depicts England's ‘haval strength, 
pm Fi drive four shunt-wound dynamos erected on re inl modem and: 8 uces a most aon 
= metier over the engine room, the arrange- effect, shadows being entirely absent on the pictures. 
dun com driving allowing 18 feet between engine and m the corners of,the ceiling are suspended four 

centres, dynamos are driven by special ^ handsome electroliers of the “flambo” design, manufac- 
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tured;:by}Messrs. Veritys, Limited, giving 550 candle-power 


The balcony and gallery fronts are fitted with special 
brackets, two lights each, in keeping with the electroliers on 
the ceiling. The = and refreshment bars contain orna- 


looks, fitted one on 
each side of the 
private boxes. 
hee can be wem 
rom an 0 
the Dou ii indi- 
cate, by means of 
an illuminated 
number, the next 
event of the pro- 
gramme. The 
block is controlled 
from aspecial switch 
on the stage, and 
dispenses with the 
services of the two 
call boys usually 
employ in music 
halls for number 
changing. The 
arrangement of the 


a matter of. months and years until this system is installed 
to operate all the larger and many of the smaller Bell er. 
changes. The removal of all batteries, magneto-generaton, 
and troublesome appliances from the subsoribers’ insten 
ments, and the supplying of all the electrical work from 4 


difficulties i 
nearly weeded out, 
The Chicago 
Telephone Com- 
pany is putting in 
a new exchange 
station on th 
second floor of the 
Title and Trost 
Building, 100, 
Washington 
and in this instal- 
lation, which is to 


clock is that of Mr. be known at 
er — BE 
the contractors. atem will be used. 


The whole of the electrio«lighting has been. successfully 
carried out by Messrs. Veale & Co., Limited, of St. Austell 
and Plymouth, under the personal direction of Mr. C. Furness, 
A. M. I. M. E., A. I. E. E., their distriot manager and engineer. 

Mr. Farness has had considerable experience in theatre and 
music hall lighting. | 

The av load of the installation is 500 amperes per 
hour for 4 hours at 110 volts .. 55 x 4 = 220 unita per 


night; 220 x 6 = 1, 320 units per week. The gas fon the 


4 25-B.H.P. engines passes through a 400-light meter; the 


gas consumption night averages 7,000 cubic feet and 


the Plymonth Gas Company's charge is at the rate of 1s. 9d. 
per 1,000; 7,000 at 18. 9d. per 1,000 = 128. 3d. per night, 
or £8 188. 6d. per week. 

The cost of production is therefore :— 


£ s. d. 
42, 000 cubic feet of gas at 1s. 9d. per 1,000 .. 313 6 
One engine man's attendance at £1 58. 6d. per week 1 5 6 
One dynamo attendant at £1 2s. 6d. per week ... 1 2 6 
Oil, waste and engine sundries... ae 012 6 
. For 1,320 units sts ..£6 14 0 

1,608 


1,930 = 1:22 pence per unit. 
There are, of course, to be taken into consideration, repairs, 


&c. The renewal of the battery at the end of five years, if 


necessary, would mean a cost of £800; this means the laying 
aside of £60 per annum, or £1 3s. per week, and for repairs 
to plant £1 per week. Proportioning this amount over the 


units consumed 1370 = 0°89 of a penny per unit. Sum- 
. ` ? 


mary of works’ cost per B.T.U. is gas, wages, oil, waste, 
1˙8d., renewals and repairs, 039d. = 1°69d. per unit. 

It is expected that the arrangement will be a very 
economical one. | | 


COMMON BATTERY SYSTEM FOR THE 
 OHICAGO TELEPHONE EXCHANGE. 


THE common battery system of telephone exchange opera- 
Md et na ees i ia. tow vion 


tion, as de 
doubt perf to an extent where it will probably be only 
New York Electrical Er.zineer. 


It is understood that the!“ Express telephone of this 
company’s exchange will be changed on to this new common 
battery system, and new telephones in the heart of the city 
will be pnt on it also, 


l THEATRE LIGHTING: MAIN SWITCHBOARD. 


The standard adopted by the Bell Companies for oommon 
battery work is a 24-volt bank of storage cells charged by 
motor generators. From this 24-volt circuit the ministare 
signal lamps are operated and transmitters supplied. — 

As the arrangement of circuits for the transmitter in the 


fen 
ie 
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Bell common battery system may not be familiar to some of 
our readers, we show a diagram of the circuits in the 
acoompanying engraving. M M are the main wires from the 
ren ofi: B is the receiver bridged across the mains, T 18 
ihe transmitter, s and P are the primary and secondary coils 
of a transmitter coil connected in as indicated, and c is a 
condenser. 8 and P are go connected relatively to each other 
that the charge and discharge of the condenser with the 
voice currents tends to magnify the vibrations in the main 
wansmitter circuit leading to the central office. Thus, when 
the resistance of the transmitter’ decreases, the increased flow 


M 


PZ 3s | 
z 
F mA ae 
of current through the primary tends to make a current flow 
through the . charge the condenser, and this 
in turn increases the current in the primary, and oon- 
wquently in the main line wires. Then, when the resistance 
of the transmitter increases, the primary, acting on the 
secondary, tends to help the condenser discharge through the 
transmitter and oppose the voltage from the central office, 
thereby cutting down the current in the line wire. Thur, 
both the rises and falls in the transmitter circuit current are 
magnified by this beautiful and ingenious arrangement, and 
the working of transmitters from a central office current 
supply is made practicable under all conditions arising in 
practice, 


REVIEW. 


Battery: A Practical Treatise on the Con- 
struction, Theory, and Use of Secondary Batteries. By 
Avcustus TREADWELL, Jun., E. E., Associate Member 
A.LE.E. London: Whittaker & Co. 


. This book of 257 pages may claim to be the most 
important work on storage batteries—in the English 
language at least—that has hitherto appeared. It is true 
that a number of ita pages are filled with non-critical descrip- 
tions of more or less obsolete plates and batteries, but, on the 
other hand, much useful information has been collected from 
widely distributed sources, and presented in & readable and 
available form. In his preface the author states that he 
found himself hampered in his work by the lack of com 
data relating to the construction of secondary cells, by 
the paucity of what are termed “ reliable" discharge curves. 
A considerable namber of curves of charge as well as dis- 
are given in the work, and these are no doubt trust- 
y so far as the information they convey extends. Most 
„ however, are volt-hour curves, which are absolutel 
useless in the absence of data as to amperes, watta, and 
avoirdupois, which in the present work, as elsewhere, are 
frequently not forthooming. At page 68 an illustration is 
given of curves, showing the percentage of PbO, iu the per- 
oxide active material at varying periods both during the 
charge and the discharge. At page 72 are given a series 
of curves, showing the apparent or actual increase of capacity 
with time of discharge; but we fail to find any reference to 
thow curves in the body of the work, so that their exact signi- 
lon is a matter of conjecture. The curves shown at page 
94, in connection with the Güloher woven-plate battery, seem 
curiously unsatisfactory ; the initial voltage of the charging 
current being about 2, rising to 2:7 in 41 hours, whilst the 
Pm Voltageof discharge is about 1:94, falling to 1:8 in 
than 4j hours. In this case we are informed that the 
current was constant at 7°4 amperes, that the dis- 
hoe effected throngh a constant resistance, and that 
P Average discharge current was 7°58 amperes. All this 
might be of some: interest if we knew the weight of the 


The Storage 


plates, or the total weight of the cell. The curves shown at 
page 87 are curious and questionable; they relate to the 

aschke battery, to which the same adjectives may be applied. 
The curve, A, indicates the discharge voltage of a 250-am 
hour cell over a period of 10 hours; the initial voltage 
being 2:6, and the final 1°7. The curve, B, shows the dis- 
charge voltage of a 100-ampere-honr cell, extending over a period 
of 7 minutes, the initial pr pns slightly under 2:6, and 
the final 1-5 The curve, c, also applies to a 100-ampere-hour 
cell, it gives the voltage over & period of 9 seconds, employed 
in burning a 1-inoh hole through a 2-inch sheet of steel. 
The initial voltage is 2:7 and the final 1:5. No explanation 
is given as to the modus generandi of these enormous initial 
voltages. The active materials are the ordi peroxide 
and spongy lead, and, apparently, the only feature 
in the construction of the battery is the insulating 
(? separating) medium, which we are told is a specially- 
prepared cardboard, subjected to an electro-chemical pro- 
cess. “Certain chemicals, the composition of which is a 
secret, are decomposed by electrolysis in a containing vat, 
and the gases therefrom rise and saturate the insulation. A 
current of 35 amperes at 20 volta is used to vaporise or treat 
45 ora of this cardboard, each sheet, being 26 inches x 26 
inches." 

'The curves on page 101 will, we fear. e & sore trial to 
the conectentione Sdent of Mr. Treadwell’ book, In this 
case, volte, amperes, period of discharge, weight of plates, 
and weight of cell are all given. These curves relate toa 
discharge of the River and Rail accumulator patented by 
Messrs. Main & Meserole. In this thé “ positive electrode 
consists of a number of thin lead plates fastened by lead rivets 
to thicker outside lead plates, all the plates being perforated 
with a number of small holes. In “forming,” the compound 
plate is the anode in an electrolyte consisting of a solution of 
zinc and mercuric sulphates. The negative electrode (in 
charging) isa copper plate bent in U form, within which the 
po late is suspended, contact being prevented by “a 

rubber ring.” In charging, the copper becomes coated 
with a zinc amalgam. The ry from which the curves 
of discharge were taken consisted of 14 plates; and from 
internal evidence—for the fact is not mentioned—we arrive 
at the conclusion that it was composed of seven couples in 
series. We are told that it was built especially for traction 
, and weighed 45 Ibs. The curves show that the 
initial P.D. per cell was 2°18 volta—which is very low for a 
zinc-peroxide couple—and that the final P.D., after a 12- 
hour discharge, was 1:48—4 voltage which indicates that the 
battery was very muoh over-discharged. The mean current 
for 10 hours—in which period the voltage per cell had fallen 
to 1:8—was 2:24 amperes. The mean ratio of amperes to gross 
weight of cell in pounds, is thus not quite *86, or about equal 
to that of an E. P. S. K cell. Taking the 10-hour discharge, 
the ratio of ampere-hours to gross weight of one oell is 
thus 9:6. The mean P.D. over the 10 hours being close 
upon 2 volts, the ratio of watt-hours to gross weight, would 
be 7:2, 4.4, it is not much higher than that obtained with 
the E.P.S. “K” cell. Thus the curves in question con- 
demn the battery for traction purposes. 

In regard to the use of accumulators in central stations 
and sub-stations for the distribution of electric light and 
power, there is, in Mr. Treadwell's introduction to his book, 
an interesting summing up of the conclusions arrived at by 
electrical engineers in America, which shows that the value 
of the storage battery is beep eg i more and more recog- 
nised. According to a paper oY . O. L. Edgar, published 
in the Transactions of the A. I. E. E., the uses of accumulators 
for central station purposes may be classed under four prin- 
cipal heads, viz. :— | 

1. To the “peak of the load," viz., the additional 
power which is in demand during two or three hours only in 


the day. 

2. To carry the entire load at minimum hours. 

3. To act as equaliser or reservoir. 

4. For the equipment of annex or sub-stations. 

It is stated that the peak of theload in the majority of 
stations represents from one-third to one-half the total 
maximum load. The use of accumulators for carrying the 
entire load at minimum hours is generally condemned in 
America, on the ground that the period of minimum load is 
too short to warrant laying off a shift of men, or to render 
it eoonomioal to bank or draw the fires. 
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A “Miller claims that when accumulators are used for 
equalising the load, at least 15 per cent. per year is saved in 
fuel. By the use of accumulators in the station of the 
Boston Edison Illuminating Company, the load on the 
engines is never less than three-fourths of the maximum. 
In this case the battery, costing $50,000, was used instead of 
& steam engine and dynamo of the same capacity, costing 
65,000. One of the first railway plants to use storage 
atteries for equalising the load was the power station at 
Zurich, Switzerland. Results have there shown that a saving 
of 2:2 Ibs. of coal per H.P.-hour is effected, representing 
$2,500 per year. Allowing for interest and repairs of aocu- 
mulators, which, with accompanying apparatus, cost about 
$7,400, the cost is saved in about four years by the saving 
in coal. Since, however, the adoption of the battery system 
replaced more expensive machinery, and therefore actually 
reduced the first cost, the saving is a direct one, and in a 
comparison should be credited with the interest charges on 
the reduction in first cost and the maintenance of the 
mac ninery displaced.” | 
In referring to the Gaudini accumulator, it is mentioned 
that the plates are formed of a mixture of lead and coke and 
retort-carbon, by the use of which the manufacturers claim 
to obtain greatly-increased porosity, besides accelerating the 
formation. It would have been well here to state that it has 
been for some time well known that such a use of carbon is 
merely detrimental, this body becoming oxidised when in 
contact with léad peroxide, and causing, moreover, the 
oxidation of spongy lead by forming a local couple when in 
contact with it and the electrolyte. 

At page 121 it is stated that “ many investigators, includ- 
ing Messrs, Gladstone and Tribe, were of opinion that the 
local action between the active material and the support 
plate in the positive electrode led to the disintregation of the 
latter. If this theory were correct, it would be advan- 
tageous to leave the film of sulphate which covers the grid 
intact.” In this sentence, taken in conjanccion with the 
subsequent statement that “the film of peroxide which is 
formed on charging from the lead sulphate is the real pro- 
tective coating,” there is a curious complication of errors in 
facts and in logic. The ultimate destruction of the support 
by local action, which is brought into question, is not merely 
a theory, but an experimental fact consequent upon a funda- 
mental law. That a film of conducting peroxide, if more or 
less impervious to the electrolyte, constitutes a protective 
coating, is a verification of the theory and of the fact. But 
it does not follow from these that it would be advantageous 
to leave intact a film of sulphate between the support and the 
active material. Such a film would ba tically a non- 
conductor; and even if it were a good electrolytic conductor, 
it would render the active material altogether ineffective, as 
experiment has shown. It does not matter whether the layer 
of sulphate be a mere film or an inch thick, any peroxide on 
the top of it would be useless. 

We notice that this conclusion is adopted in another 
portion of the work (page 227), where it is stated that, with 
the pasted typs of plate, “there is great danger of a coating 
of sulphate being formed between the active-material and the 
grid, especially if the plates are allowed to stand in the acid 
before ing, or if the charging current be stopped before 
the active material be thoroughly formed. If this coating of 
&ulphate be once formed, it is almost impossible to get the 
plate in first-class condition, as the sulphates insulate the 
active material from the grid, and thus cause the action to 
take place on the grid itself instead of in the active material. 
This applies to the positive plate rather than to the negative, 
since it is easjer to reduce the sulphate to spongy lead than 
it is to oxidise it.” Ap PN 

Some, interesting statistical information is given at page 
141, one.jtem being that, in March, 1897, 77 per cent. of th 
265 central stations in Germany employed continuous currents, 
and all but 20 per cent, of those so doing employed accumn- 
lators, whose total output was 31 per cent, of the total power 
of the direct generators. T E 

In the chapter on Storage Battery Installations, a scheme is 
mentioned as having been.brought forward in France, which 
consists in supplying all the smaller towns along or near a 
river front with storage battery plante, these being charged 
successively by means of a floating central station. Thus 
many towns, too small to have a complete installation. of 
-heir own, may be economically supplied with electric power. 


The application of storage batteries to traction receives 
extended notice, thronghont which the impression is con- 
veyed that no accumulator specially adapted for this appli- 
cation has yet been deviled or at least, made public and 
tested on a sufficient scale. The Theryc-Oblasser accumu- 
lator, which is really a form of the Tommasi cell, has been 
considered to be the exception; it was tested with favourable 
prima face resulta by the French Government, but it is 
doubtful whether its durability has been established. 

The remarks on the treatment and the testing of accamn- 
lators, under the pan of Conclusions, deserve careful 
consideration. In regard to the method of charging, a 
useful suggestion is quoted from M. Simon, who advises 
charging under constant power, that is, with a diminishi 
current and an increasing voltage, the rates being such that 
their product is a constant. He argues that charging at a 
constant current takes too long, and that the current is too 
weak at the commencement and too strong at the end. With 
a constant P. D., on the other hand, the current may be too 
strong at first, and so small at the end as to prolong unduly 
the time of charging. The strength of acid recommended 
is that of specific gravity 1:270 for thick Wa and that of 
1:240 for plates of } inch in thickness. e former density, 
at least, would usually be considered too high. 

When sulphate of soda, popularly known as Glanbe': 
salts, is to be obtained everywhere at almost nominal cost, it 
is difficult to understand why the following recipe for 
* Urquhart’s remedy " (? Barber Starkey's remedy) for sul- 
phated plates should be reproduced, viz.:—‘ To a quart of 
strong solution of common washing soda, add slowly, during 
agitation, 12 ounces of concentrated salphuric acid. This 
should be added to the electrolyte in the proportion of 1 : 25." 
The operation of adding the strong acid to the furiously 
effervescing sodic carbonate cannot be a very pleasant one; 
whereas the addition to the electrolyte of a few crystals of 
Glauber's salt effects the same result in the simplest and 
easiest manner. 

We notice some mistakes which should not appear ini 
second edition of Mr. Treadwell’s work. At page 7 “R. 
Jamins” is printed for R. Tamine. In the notice of 
Montaud's elements (page 35) it is stated that “this 
investigator coated a lead sheet with electrolytic lead from a 
solution of lead in potassium and water.” At page 94 mag- 
nesium sulphate in a plate is stated to be “eaten away,” 
whereas it is simply dissolved ; at page 235 “ basic " sulphide is 
printed in lieu of baric rige ; at page 218 the word “not” 
should be deleted from the statement that “the mean ratio 
of power to gross weight should attain, and should not 
exceed, 1*2 watts per Ib.“ 


NOTES UPON ELECTROLYTIC NICKEL. 


Br JOHN B. O. KERSHAW, F.. o. 


Tur electrolytic deposition of nickel is apparently destined 
to occupy as important a place in the metallurgy of nickel 
as that of copper in the ra refining industry, and two 
articles giving the results of laboratory investigations into 
the conditions necessary for obtaining metallic d of 
nickel by electrolysis which have recently ap in the 
Zeits. fiir Elektrochemie, are, therefore, worthy of the atten- 
tion of readers of the ELECTRICAL REVIEW. 
` The first is an account of the experimental work upon 
this subject carried out by Dr. Foerster, of Dresden. 
The aim of this investigator was to discover the condi- 
tions requisite for obtaining thick plates of electrolytic nickel 
when using anodes of crude nickel containing comparatively 
small percentages of impurities. : u 
Dr. Foerster found that the difficulty arising from folia- 
tion or scaling, which always occurs when a certain thickness 
of deposit is exceeded under normal conditions of deposition, 
oould be overoome by working with hot solutions of the 
sulphate, temperatures between 50° and 90° C. = Tecom- 
mended by the author. The deposits were not equally good 
when the ohloride was substituted for the sulphate of nickel, 
since with this electrolyte it was necessary to add free acid in 
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order to prevent the formation of basic nickel chloride at 
deco. | 
Tbe second article * is by Dr. Neumann, of Aachen, and 
describes the resulta obtained in experiments conducted with 
copper-nickel anodes, in solutions of the sulphates of these 
metals. When using an acid electrolyte of this composition 
aa da from 95 d IE. irse z E. y D 
*50 volt, co one was de A ter deposition o 
the copper in this manner a ion be made alkaline, and 
the electrolysis be then renewed, the nickel will be deposited ; 
bot filtration is first n to remove the iron nt as 
an impurity in the anodes, and precipitated from the electro- 
lyte by the excess of alkali. 
The Canadian Copper Company are known to be producing 


nickel by electrolytic methods from the Bessemerised product 
of the ian copper-nickel ores. The matte obtained in 
this way contains 48 per cent. copper, 40 per cent. nickel, 


*80 per cent, iron, and 18:7 per cent. sulphur. 

The details of the method used by this company are not 
known, but it is believed that a solution of nickel and copper 
sulphate is employed as electrolyte, and that after electrolytic 
deposition of portion of the copper, the remainder is pre- 
cipitated by chemical means. : 

There are three firms who, at pan, produce electrolytic 
nickel upon an industrial scale of operations. These are the 
Canadian Copper Company, of Cleveland. U.S.A., who work 
in conjunction with the Balbach Copper Refining Company, 
of Newark ; Messrs, Gustav Menne & Co., of Siegen, Germany; 
and H. Nikolajev, of the Nijni- Novgorod Electro- Metallurgical 
Works. According to L’ Industrie Electro-chimique, a new 
works for the production of electrolytic nickel is in course of 
erection at Papenburg, but no details of the process to be 
wed are given. 

Ina review of the world's nickel industry in the year 1897, 
Titus Ulke estimates that the present output of nickel is 
between 4,000 and 4,500 per annum. The demand for the 
metal is, however, stationary, and the capacity of the works 
producing it is stated to be much in excess of the require- 
ments, The average price of refined nickel in the U.S.A. 
in 1897 was 34:62 cents per lb. | 

A new process for the production of nickel direct from the 
ores is attracting some attention in the U. S.A., and if the 

farther experimental trials confirm the results of those 
already made, the process may become a rival of the processes 
"Tie peces ta eae tallurgical d is designed 

process is an electro-met ical one, and is design 
for the treatment of the iron-nichel ores found around Sainte 
Sault Marie, in the province of Ontario. The details of the 
method of extraction are somewhat scanty, but from an 
article recently published in a New York paper f the ore 
appears to be charged into a new form of revolving electric 
designed by F. H. Clergue, of Sainte Sault Marie, 
and to be smelted by aid of the electric aro. A ferro-nickel 
alloy is obtained by the one operation, and samples of this 
uct, submitted to the famous Krupp firm, of Essen, Ger- 
many, have led to a large order for this electro-metallurgical 
ferro-niokel, A 20,000-H.P. plant is said to be contemplated 
production of ferro-nickel and 
nickel steel from Canadian ores; but doubtless the final “0” 
in this estimate is the result of the natural and excusable 
n produced by recent American naval exploite, and 
the estimate of 20,000 H.P. must not be taken too seriously. 


TRAIN RESISTANCE. 


m 

inference appears to be 55 not, of course, 
cator diagram imp 8 horse-power, less 

tn consumption, for the diagram area does not, perhaps, d 
time i | The work done in a unit of 

greater, even if it is done against a less : 
i nuuc worked against, the resistance is increased. But there is 
€ not very clear in our contemporary’s suggestion. If a 


" 1897. 
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bigh diagram becomes thinner and thinner as speed increates, 
it ais pede that any further reduction of the diagram area would 
result in & further increase of speed, and at once we are face to face 
with the reductio ad absurdum of no diagram area at all, and an 
unlimited velocity. , 

We are prepared to grant that train resistance does not increase to 
the extent usually supposed, and we are not prepared to deny that 
high speed indicator 3 are thinner than low speed diagrams, 
but we do not believe that mean effective cylinder ures are less 
at high speeds than at low speeds, and would suggest to contro- 
versialists before they lose any temper to consider whether much elo: e 

ment can be built upon the diagram of a high speed link mction 
valve gear. The subject is difficult to handle, because there is so 
much difficulty in the taking of from & locomotive and 
knowing the exact conditions as to speed and acceleration at the 
time. If resistance does not increase with speed it would be possible 
to run high s trains with very small locomotives by simply 
arranging to give them an initial high velocity by means of, say, & 
tope: Once attained, the velocity would be easily maintained. We 
think it may be taken as a fact in accordance with the doctrine of the 
oonservation of energy that tractive force does increase with speed. 
Thai it increases slowly is due to the decreased head resistance of the 
following vehicles of a train and to the reduotion of that particular form 
of track resistance which is due to the bending of an imperfectly elastic 
track. Suddenly applied loads may cause a girder to deflect more 
than a slowly applied load, but it must be remembered that as soon 
as the velocity of a rolling load exceeds that which would place it at 
mid span in the time occupied by a body falling by gravity through 
the space of maximum deflection, the deflection begins to reduce. At 
high speeds an ordinsry rail chair spacing is much below the space 
roper to maximum deflection, and a reduction of rolling resistance 
follows. A correspondent at Bimla asks for the production of 
diagrams taken ceteris paribus at two speeds showing smaller diagrams 
at the higher speeds. Granting the possibility of their production, 
we should, with him, doubt their accurately representing the facts as 
to the pressure in the cylinder. 


LONDON COUNTY COUNOIL. 


Tum Council on Tuesday resolved to lend £22,500 to the Islington 
Vestry and £8,200 to the Shoreditch Vestry for works in connéction 
with their respective electric light undertakings. ia 


An Exrorgio Tramway MANAGER. 


It was decided to style the head of the new tramways department 
to be formed consequent upon the Council acquiring the system of 
the London Tramways Oompany as the chief officer of tramways,” 
to attach a salary of £1,500 a year to the position, and to issue an 
advertisement inviting applications for the appointment. 

the discussion which took place prior to the adoption cf 
resolutions to the above effect, Mr. Purchese expressed the opinion 
that the gentleman appointed ought to be an electrician, but that 
that was not menti in the report of the General Purposes Oom- 
mittee hg submitted the recommendations. In reference to this 


trators possible, with a full knowledge of traction 
the latest forms of electric traction. 


Tus Lon Don TIL RO BERVICB. 


Oa the motion for the reception of the rt of the Highways Com- 
mittee, Col. Forp asked the chairman of the Committee whether any 
reply had been received from the Postmaster- General in reference to 
the letter addressed by the Council asking the views of his Grace on 
the oa of introducing a competitive telephone service in the 
metropo " 

Alderman HossBapp, in the tem absence of the chairman of 
VFW to give an answer to the 
question. i 


Tum Oowmpurr SrzsrEM is BourR LONDON. 


The Highways Committee reported having received a letter from 
the South-Hastern Metropolitan Tramways Company asking whether 
the Council would consent to application being made to Parliament 
next session for authority to construct hen extensions (several 
miles in length, and in one direction outside the county) of the com- 
pany’s tramways, and for the use of an underground conduit system 
of electric traction upon the EN tramways anå the p 
extensions. The letter stated that the company were satisfied that 

d is good and workable, and that 


adopte 

they were pre „it the consent of the Council was given on fair 
conditions, to incur the large expenditure for carrying out the system. 
In reply to an inquiry as to the conditions upon which the company 
do the work, the Committee were informed that the company, 
having in mind that an expenditure of at least £200,000 would be 
incurred, propcsed that the Council should give consent on condition 
that its compulsory purchasing power should not be exercised until 
90 years from the passing of the Act authorising the extensions and 

tho use of electric power. 
In this connection the Highways Committee mentioned that the 
company’s existing lines within the county are about 21 miles in 
length, and that, having been authorised in 1888, they would become 
urchasable by the Council in 1909. As the Council would in a short 
time be the owner of the greater of the tramways south of the 
Thames, and as other lines in a few years come within the 
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purchase clause, the Committee considered that the company's pro- 
posals should not be entertained, especially as the adoption of them 
would defer for such an extended period the acquisition by the 
Council of the whole of the London tramway systems. The High- 
ways Committee accordingly recommended that the company should 
be informed that the Council were not prepared to consent to the 
application on the terms above mentioned, and the Council agreed to 
this without discussion. 


CONNECTING UP Lospom DISTRICTS. 


The Oounty of London and Brush Provincial Electric Lighting 
Company gave notice of intention to lay mains of low, high, and 
extra high tensions in Lancaster Road, and low tension mains along 
and across Thurlow Park Road; along and across Thurlow Hill, and 
along and across Lovelace Road and Birkbeck Road respectively. 
These proposed works are for roads situated in the parish of 
Btreatham, detached, and part of them were included in that portion 
of the company’s notice which was previously disapproved by the 
Council. e reason for such disapproval was that the works ap- 
peared to be intended to form & connecting link between the com- 
pany’s works in Wandsworth and certain proposed works in Camber- 
well, thereby enabling the company to obtain & supply of electricity 
for the purposes of its Oamberwell order from the generating station 
in Wandsworth, an arrangement which, in the opinion of the High- 
' ways Committee, seemed undesirable, and likely to cause incon- 
venience at the time for purchase by the local authority under the 
Oamberwell order. 

The Highways Committee stated that since the disapproval of 
these works, the Council had, on several occasions, refused to sanction 
works intended to accomplish the same purpose. The company 
appealed to the Board against these subsequent decisions of the 
Council; the works referred to in the present notice not, however, 
being included in this appeal. Major Cardew held an inquiry on 
behalf of the Board of Trade on October 3rd, but the Board had not 
yet given its award. Pending the decision of the Board of Trade, 
the Highways Committee expressed the opinion that the Oouncil 
should withhold consent, and made a recommendation to that effect. 
The recommendation was adopted. 


WoRES IN BLACKHEATH. 


The operations of the Blackheath and Greenwich District Electric 
Light Company were again considered consequent upon the receipt 
of fresh notices from the company of intention to lay mains in Black- 
heath Road and Lewisham Road, from Deptford Bridge to the 
boundary of the Greenwich district ; and from that boundary along 
Lewisham Road and Hill, Aberdeen Terrace, Haddo Villas, and Eliot 
Hill, Vale, and Piace. The company had also submitted six other 
paw giving full details of the proposed works. The works referred 

in these notices are a repetition of thoss which were formally 
disapproved by the Council on September 22nd. It appeared at that 
time that the company intended to obtain from the London Electric 
Supply Corporation’s main at Deptford Bridge the supply of electrical 
energy for the areas referred to. 

Since then, according to a report submitted by the Highways 
Committee, the company had written stating that they were making 
arrangements for the erection ofa generating station within the 
area of the provisional order, and that they were anxious to have 
everytbing ready to commence the supply on the completion of the 
station. In consequence of this communication the Committee 
informed the company that the matter would be again considered on 
fresh notices being served upon the Oouncil. This having now been 
done, the Highways Oommittee, under the above circumstances, 
recommended, and the Couneil decided, with the exception of the 
proposed laying of mains along Deptford Bridge, to approve all the 
other works specified in the notice. | 


Tas LUCEY LAMBETH Company. 


It was announced that notice had been received from Messrs. 
Kincaid, Waller & Manville, on behalf of the South London 
Electric Supply Corporation, under the Lambeth order, 1892, of 
intention to lay mains in Denmark Hill. The order was originally 
granted to the Vestry, and subsequently transferred by agreement to 
the company; and contains no provision enabling the Council, as in 
the case of orders granted to companies direct, to approve or dis- 
approve of works, 


CORRESPONDENCE. 


The Dumoulin Copper Depositing Process. 


At last we have some particulars of the Dumoulin copper 
depositing process given by Mr. Kershaw in your columns 
last week, and I find that they have entirely thrown over the 
idea upon which they started, namely, of having a fatty 
rubber, and they now find it nece to use “strips of 
sheep skin from which the fat has been extracted by chemical 
treatment.” 

They ought to know that this process of burnishing with 
a soft rubber was patented years ago, and the patent is still 
in force, | 

.M. Dumoulin was probably aware that he could not 
dispose of a patent for burnishing with leather, and in 


his first English patent of 1895 he claimed burnishing with 
a “body impregnated with fatty matters.” 

In the German patent of 1896 he stated that the “spb. 
stance for insulating (by this he means the fatty or other 
Wow matters) may also be put into a solution into the 

ath.’ 

In the patent of 1897 he stated what is perfect truth, 
namely, that when the organic matters come into solution 
they adhere to the cathode” and thus generate gases upon 
annealing, “‘ which makes the metal short and brittle.” 

In this latter patent he claimed the use of rubbers from 
which the fat has been extracted, thie, as above-mentioned, 
being quite old. 

The Electrical Copper Company working the Dumoulin 
process paid £400,000 for the patents. It has taken then 
between two and three years to find that these patents cover 
a process which introduces fat or organic matter into the 
deposited metal. It was well known by those acquainted 
with the electrical deposition of copper articles, that this 

roduced defective results, or to use the words of Domonlia’s 
ater patent, makes the metal short and brittle.” The 
Electrical Copper Company do not yet appear to have found 


7 — „* 


out that what they are now working has been previous) 


patented. 
F. 


The admirable description of the Dumoulin copper de- 


i re r1 


positing process by Mr. Kersbaw, which appears in yow - 
issue of the 14th inst., will, I am sure, be appreciatively - 
perused by all your readers who take an interest in the 


growing electro-metallurgical industries. 


I am interested to see by its account by, I presume, an - 
independent authority, that it is now found necessary to 
exclude all fat and grease from the sheep-skin rubbers, for 
this is precisely what the Messrs. Elmore have always : 


alleged as a fundamental necessity of the process. 
Of course, one cannot but wonder now wherein there can 
exist any difference from the Elmore syatem. I have always 


heard that the “Elmore” was the master patent for the . 


principle of depositing upon a revolving mandrel and 


obtaining a dense, smooth depoeit by the friction or pressure - 


ofa burnisher of any kind acting upon the surface of a 


revolving mass during its formation. If there is any other 
principle involved in the Dumoulin system, perhaps Mr. 


Kersbaw could make clear what it is. " 


I have carefully read Mr. Kershaw's article on the 
Dumonlin process published in your issue of the 14th inst., 
Mr. Kershaw opens his article by gaying that he visited the 
works of the Electrical Copper Company, and it is to be 
presumed that he carefully examined the prooess whilst in 
operation, yet I see later on he says in the article that the 
Damoulin process, as carried on at Widnes, is said (o prevent 
(the italics are my own) “any roughness in the j 
It would appear from this that Mr. Kershaw does not like to 
make a statement that such is the case on his own authority. 


C. Mellish. 


Your article on the Dumoulin process now worked in 
England by the Electrical Copper Company, Limited, in 
your issue of the 14th, shows that the same mistake is being 
repeated that was made at the commencement of the working 
of the Elmore process, with the addition that whereas un- 
doubtedly Elmore had made a valuable discovery, the patents 
for which appear to have stood, in the Dumoulin case they 
have asked £400,000 for patents which seem to be of con- 
siderably leas value, and, as far as one oan judge from thelr 
balance sheet, they must have by this time used all their 
working capital. , 

The history of the Elmore process is very instructive. 
The English companies seem to have made no headway, 
there being a large paper capital and very small f 
capital. In France the case was identically the same, until 
they got a large amount of working capital into the business, 
several hundred thousand pounds being found iu sctasl 


sovereigns, with the result that to-day they undoubtedly 
hold the premier position in the metallurgical world in 
France, have established beyond doubt the great value 
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3 ore process, Last year their profit was £53,000 ; 
r ag me profit will be much larger, as they only had the 
. advantage of their extra capital for a part of. the previous 


pee A Shareholder in the Elmore Companies, 


The Position of Draughtsmen. 


Your correspondent in last Friday’s issue has thought fit, 
^ gnder the above heading, to criticise the system of premium 
It seems a pity that one so gifted should not have 

gone on and given us some suggestions as how to enter the 
profession. | 
i P Nor, if as your correspondent says, a draughtsman can be 
- ousted from his position by a pupil with only a smattering 
ol the business, surely we may conclude that this draughts- 
man is not of much value to the firm he is serving. 
I havé been a pupil for three years with a firm of elec- 
- trical engineers, but I regret to say no kind and influential 
- friend has as yet come forward to get this “ dear boy " one 
> of those “comfortable jobs, at a fair remuneration, where 
‘* the best part of what he has to do is shown him.” 

Nor do I know of any.other premium pupils, and I have 

wen a good many, who have been treated in this kind way. 

I will also say that I have not as yet met one of those 
vi: dmaghtsmen who. was able to provide me with much 
»: information, except that directly connected with the drawing 
>: ooe, I should like to suggest to your correspondent that 
z7 there are other posts in the profession where good experience 

ia a draughtsman ” is of almost no value whatsoever, and 
x consequently, if a draughtsman applies for these he must 
y» expect to be rejected. 
t: [ am not going to discuss further the position of a 
ry draughtsman, but I must add that to be an efficient 
d draughtsman previous experience in the shops is absolutely 
der necessary.. If a man “remains for years" in the drawing 
_ y ofise, making this his speciality, he cannot expect to com- 
s; pete with success for many other posts. 
Bat to return to my point, I say there is no better method 
;; Of studying the profession than that of regularly going 
L through the shops as a premium pupil. 
I your correspondent knows as little of his business as he 
- does of premium pupils, then I should certainly suggest to 
lim that he become a “cab driver under police supervision.” 


Truth. 


"ELECTRIC TRACTION WITHOUT OVER- 
HEAD WIRES." 


Ox Saturday last we witnessed some experiments with the 

Thompson- Walker system of surface contact electric traction 
aon a length of some 190 yards of track, with 36 studs, laid 
| Wie) at the engineering works of Messrs, Baker & Son, 
| en. 


— EN jJ 


I! our issue of last Friday we alluded to this subject at 
some length under the heading of The Supersession of the 
. Trolley," basing our remarks—every word of which we are 
EJ to uphold — upon a letter entitled “ Electric 
Tramways without Overhead Wires,” sent by the professor 
to the Westminster Gazette and an inspired article which 
. appeared in the Pall Mall Gazette. So that it cannot be 
Aid we mistake Prof. Thompson’s points, and then mis- 
mute them, we give to this article the title which appears on 
_ the descriptive pamphlet, * Electric Traction Without Over- 
Wires,” and amongst other things we will endeavour to 
ascertain to what extent the professor's points of “ safety, 
simplicity, and economy,” can be maintained. 
he main difficulty,” - quoting from the pamphlet, 
nding in the way of the general adoption of electric 
ration on our English tramways has arisen in connection 
the mechanism for conveying the power from the fixed 
Conductors to the moving car.” While we have nothing to 
wait the acceptance of this statement, we 
f bris like to say that so far as surface contact systems 
ia ted, the long and short of the whole thin 
"np that the difficulties of working — — 


bt — x 
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electrical apparatus under the street surface are very great, 
and so far no practical result has been gained of any import- 
ance, and in the present state of the art we think it 
extremely unlikely that anyone gives consideration to the 
use of surface contact or closed conduit systems when either 
the open conduit or the trolley wire are at all possible. 

We will now without further ado proceed to give our 
impressions of the Thompson-Walker system from both 
mechanical and electrical points of view, with the proviso 
that we do not consider the running of a single car on a few 
yards of track, even when no hitch or breakdown takes place, 
affords any proof that the system would in practice prove 
cheap, simple, and reliable. Reckenzaun’s, Elieson’s, Jar- 
man's, Lineff'a, and other systems gave excellent results on 
an experimental track with a single car, and all these 
inventors estimated that horse traction hadn't the ghost of 
a chance of competing with them on the score of; efficiency 
and economy, but where are those systems now ? 
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THOMPSON-WALKER CAR. 


And it is just this which shows how little dependence 
after all can be placed upon intermittent and desultory 
garden experiments in fine weather, although that mighty 
organ which has totally,routed the French invasion of this 
country, in the person of M. de Rougemont, placidly re- 
marks: “ This Thompson-Walker system has borne the test 
of a trying experiment with perfect success." 

We were shown mercury contact switches which had been 
in use, it is said, for the past three months, and we must 
frankly admit that the contacts looked clean and bright, 
acting as they do in oil. 

Bnt the number of times these switches have made and 
broken contact on that experimental track with a single car 
during this dis would certainly be less than would occur 
in a single day on a line, say, such as that of the London 
Southern Tramwaya Company, between Vauxhall, Camber- 
well, and Norwood. Let us take that portion between 
Stockwell and Loughborough Junction—approximately a 
mile. The cars going to and fro represent 46 cars on a single 
track with turn-outs, and a 4-minutes’ service. Assuming 
that there are 360 studs along the length of line, each one 
will be operated 30 times in an hour, or 480 times in the 
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running day of 16 hours, a grand total of 172,800 makes 
San reus in op e of line 8 i 
airly complete description of the system appeared in 

the British Association 1 which eee in our 
issue of October 14th, the most important difference that 
we noted on Saturday being in the switch. This arises 
from the fact that experiments have resulted in variuus 
modifications being introduced from time to time. The 
&witching device that seemed to be mainly employed on 
the track at Willesden consisted of a shunt coil taking 
about 4 an ampere at 500 volts and operating a two-pronged 
switch, the fanction of which was to complete the main circuit 
by dipping intotwo mercury cups, its action appearing not unlike 
that of the Woodhouse and Rawson cut-out, which, though in 
common use some years ago, is never heard of now. Contiguous 
to the mercury cups were two carbon projections, upon which 
rested, when the main switch was closed, two carbon points. 
These form a shunt to the mercury circuit, and as the con- 
nection between them is not supposed to be broken till the 
prongs had left the mercury cups, they should take up the 
sparking that ensues upon the breaking of the current. It 
may be pointed out that the whole of the device is under 
common parafiin oil. 3 

A representative of the Daily Chronicle asked the following 
question :— 

Suppose the roadway is dirty, and your studs covered with mud 
or water? 


The reply is thus reported — 


It makes no difference. We left some of our studs in hollows, 
and they are frequently covered with water or mud, but the contact 
is made just the same. We have put bricks, bits of wood or tin over 
them, but they were swept aside by the skate without any inter- 
ruption of the car. 

Yet by placing a newapaper on the stud that the car was 
slowly approaching we saw the main current broken time 
after time! This is easily understood, because the con- 
tinuity of the main current is dependent on the skate making 
contact with the stud it is approaching, before leaving that 
immediately preceding it, the one, indeed, it is at the moment 
glidiog over. If by any meane, such as covering the top of 
the stud with, for instance, a sheet of paper, the 
contact is not made, there at once occurs the rupture of the 
main circuit and the necessity of using the 500-volt accumu- 
lator on board each car to re-establish continuity of the main 
conductor. This battery consists of 250 small cells giving 
an A of 4 an ampere for five hours, and costing 
£11. It is worked from the controller. 

From a mechanical point of view, too, the picking up of 
the current do2s not commend itself. 

The skate, a flimsy looking device, is not more than half an 
inch from the surface of the road bed, and, like the stud, is 
rigid. A slight sinking of the rails would cause the skate 
and stud to bind ; ou the other hand, should a depression of 
the middle of the track take place, the skate would fail to 
make contact. As these defects are common to tramway 
construction, springiness will be found necessary somewhere. 

As regards the “ mercury contacts” themselves we must 
express our opinion, an opinion which we are confident will 
be endorsed by practical electricians and engineers, that the 
use of such will be fatal to the system. The employment 


of mercury contacts is not a thing of yesterday, they have 


been tried again and again; they have often appeared likely to 
give promising results, but their eventual fate has invariably 
been the same, : namely, Pie uds failure. Mercury 
contacts, where makes and br only occasionally take 
place, are useful and reliable, but only provided they are 
continually looked after. At every 
volatilisation takes place, and minimise this as much as 
you will, it eventually causes failure. Let anyone look up 
the numerous cases in which mercury contacts have been 
used, whether for electric light switches, railway automatic 
signals, electric clocks, &c.,and what has been the result — 
universal abandonment. Prof. Thompson, with referenoe 
to his system may say: Bat my system of contacts actually 
does work, I have had it in use for months on my experi- 
mental line. An instructive answer to this is the 
case of the almost forgotten atmospheric railway of Clegg 
and Samada. In this railway, which was experi- 
mentally found to be successful, and as a consequence 
laid down on a large scale on the Croydon and also on 
the South Devon Railway and worked for months, there 


reak, oxidation or 


was a weak point, namely, the valve which enabled 
mechanical communication to be established between the 
tube piston and the outside of the tube so as to connect 
this piston to the carriage; every conceivable device which 
ingennity could bring out was tried in order to make this 
valve reliable, but it would fail and the failures were the 
death blow to the system. The mercury contacts will, 
we firmly believe, stand exactly in the same position, 
and their failure will ring the death knell of the Thompson- 
Walker tramway if ever the latter is worked on a practical 
scale. Given an unlimited amount of maintenance the 
mercury contacts could possibly be kept in order, bu 
unlimited maintenance, in the shape of a large staff d 
ins re, is not a paying arrangement. 
nd now for the question of economy in construction. 

As regards the estimates given in the pamphlet they are, 
in our opinion, decidedly misleading, as far as the overhead 
system is concerned. e could safely guarantee to put 
up the finest overhead system, including poles, brackets, 
junction boxes, trolley wires, insulators, and everything 
ready complete for running in the best possible style for 
£1,000 per mile of street; whether single or double track 
does not alter the cost, as two wires are always used. 

As regards the permanent way, for a standard gauge 
of 4 feet 8} inches, £3,500 is a very low estimate, and from 
a personal experience of several instances we believe that this 
work cannot be thoroughly done under £4,500 per mile. 

As regards the feeders, the estimate of £4,000 given seem 
very excessive, and we are certain that the possible sys- 
tem can be installed and that more than £2,000 need not be 
expended. In this connection it must be borne in mind 
that the trolley wires act as feeders, which is not the case in 
the surface contact s The total cost of a first-class 
overhead line 


g 
pipes of e | 
m think, could not be done at lees than £5,000 per mile of 
single track, and probably £8,000 to £9,000 per mile of 
double track. The permanent way in paving would be the 
same as in the overhead system, and would cost £4,500 
mile of single track, or about £9,000 per mile of double 
track, The feeders which would be required would no 
exceed those requisite for the overhead system, and would 
amount to about £2,000 per mile of street; whether single 
or double track is not very material. It must be remen- 
bered that in this case also the.conductors in the conduit sci 
as feeders and go to increase their sectional area. 

As regards the surface contact system, we think thst 
the figures are probably rather too low than too high. 
The minimum number of contact boxes, with long 
distances between them would scarcely be satisfactory, 
and a greater number would be required. The cost of 
these fixed is, in our mind, also under-estimated, a it 
must be remembered that several connections would bsve 
to be made to the feeders, and that they would have to 
be very well bedded and fixed in such a way as not to sink. 
We think that before they were done with, actual practice 
would demonstrate that they could not be put down at much 
less than £10 a piece, which would bring the cost of 360 
contact boxes, completely fixed, to £8,600 per mile of single 
track. The permanent way would cost £4,500 per mile of 
single track. The feeders and adjuncts have been worked 
out by Prof. Thompson at £4,200, and as he ought to know 
what is required, we will not criticise these. 
Taking an estimate for one mile of single track in accord: 
anoe with the figures given above, they would work out # 
follows :— 


1. Overhead system... — ... T ae Wh. ies 

This includes double wire, but single track, and 

also necessary feeders, janction boxes, bonding, &c. 

2. Open conduit ose ed X — aay 

(We believe this to be very much under- 
estimated. 


3. Surface contact system, taking 270 boxes per mile of 
single track, would coe. "M 


£7,500 
£11,500 


£11,400 


These figures we believe would be fairly approximate, but 
we do not think that a satisfactory contact system hes Je- 


~ been devised or erected anywhere. It is not fair to cite the 
ène in Monaco, which is operating under exceptionally 
` favourable climatic conditions which do not obtain here, and 
^ which has not yet been at work long enough. 
^ (uar readers will no doubt remember a couple of years ago 
' the great noise that was made by the Claret system, and the 
blast of trampets with which a mile and a half or two miles 
were installed in Paris. For about a year the line worked 
- fairly satisfactorily, after which time faults manifested them- 
"elves, causing several serious accidents both to people and 
- animals. Proof that this system is not a satisfactory one is 
` shown by the fact that the tramway companies, to whom the 
municipality of Paris will not allow the use of the overhead 
trolley in certain streets, are laying down the open conduit, 
-or are using accumulators. It is perfectly possible that some 
surface contact systems may be practicable and satisfactory, 
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NEW DYNAMOS. 


DonrNG the past two years Messrs. P. R. Jackron & Co, Limited, cf 
the Salford Rolling Mille, Manchester, have been carrying out an 
important series of experiments with dynamos having slot-wound 
armatures and copper brushes. The object of these experiments was 
to secure sparkless commutation, with an absolutely fixed brush 
position for all loads, and even when the dynamos were considerably 
overloaded. The result ha» amply justified the heavy cost of the 
undertaking, inasmuch as a large number of dynamos embodying the 
foregoing features and ranging in siz3 from 40 to 400 H.P. have 
been constructed. The machines are built on the Sayers system of 
winding, but with the special improvements of Messrs. Jackson, 
which have been patented in this country and abroad, including 
Germany and America. 

Fig. 1 is an illustration of a 150-kilowatt Jackson-Belliss steam 
set. The dynamo is a four-poler. The outer ring or yoke of the 
magnets is cf Messrs. Jackson's own special steel, as are also the 


EE ed — 5 


boe ^ p ** LES 
* 1 3 
R. Die ^J — 
ol a. 7 
** „ F 
Kaf =a tae 
" f. 7 «| > 
- ai ” THS 
; T : 
* I TX ^ 


4 Fia. 1. 


dat from the experience we have had, we cannot admit this 
to be the case until a trial under the most difficult circum- 
- tances has been made by a disinterested company for a 
. Priod of at least three years. 
Ve do not wish to assert that the Thompson-Walker 
tem is any worse than those which have been previously 
. WMoposed and abandoned, but we fail to see its immense 
uperiority, notwithstanding the Pani and skill which 
uus been brought to bear upon it. London,“ said the 
. Profesor in his letter to the Westminster Gazette, and here 
. MEIe u no misconception, “ has done well to wait for some- 
ling better than the overhead trolley wire.” Judging, 
t, from the schemes so far proposed, it appears that 
on will go on waiting. 


á pinten Rays in Medical Work. — A complete 

b. gen ray equipment has been presented to the North- 

ius m Hospital for Children, Hackney Road, Shoreditch, b 
of Newcastle. The apparatus throws an 18-inc 
18 one of the largest and most efficient in existence. 


A, 
» 


ets and pole-pieces. The riug is partially enclosed at the sides 
with gun-metal gratings, which not only afford protection to the 
field magnet coils and the armature, but facilitate the work of con- 
necting the magnet coils, and afford considerable support to the 
pole-pieces. The whole of the pole-pieces are cast and machined 
together in a special patented method of Messrs. Jackson's. This 
method secures solid metal at the pole tips and obviates the 
necessity of annealing the steel. e shunt winding is quite 
separate from the series winding, and all joints are made with 
thimbles and bolts. The core is built on a spinder, and the 
shafts are removable. The commutator is built on an entirely new 
principle, which we hope to describe in detail later on. The bearings 
are of the separator type, and are self-oiling, without loose rings or 
other such devices. The brush gear is also of patented form, the 
holders being designed to give a light elastic tread to the brushes. 
The brush holders are adjustable lengthways on the brush spindle, 
and there is also screw feed and hold-off adjustment. The springs, 
which are all of stout flat steel, are enclosed in the body of the 
holder, and can be adjusted to give any desired brush pressure. The 
brush leads are attached underneath the commutator to two circular 
collectors. These enable the leads to swing! clear of everything to 
two terminals on the bottom side of the gun-metal grating. The two 
main terminals are on the opposite grating, from which point they 
5 be very conveniently connected to the underground or overhead 
cables. 
Fig. 2 is a similar machine arranged for rope driving instead of 
being directly connected to an engine. E 
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Another is a two-pole machine, with a capacity of 200 kilowatts 
at 450 revolutions per minute. Three of these dynamos are now at 
work in a large works in Lancashire, where the current frequently 
varies throughout the fall range of the machines. The brushes 
tion throughout the 


per) are not only absolutely fixed in one? 
tar y , exceeded by 20 or 30 


variation of the load, but even where it 
per[cent.' Notwithstanding this overload the dynamos run absolutely 
sparklessly and without trouble'of any kind whatever. | 
Three 500-H.P. direct driven sets are now nearing completion ; 
we hope to give particulars of these in the course of a few weeks’ 


» It may be remarked in connection with these new d os itis stated 
electrical advantages, but 
t of cost of materials and 
of direct current machine. We 


manager to Messrs. Jackson, who undertook the responsi of 
adopting this 

dynamos, and of initiating and pushing forward the e ents 
which led up to such important results, will shortly present a paper 


& summons charging him with committing p ing his ex. 
amination.in May last, at 1 Badda, sis moe m 
I. E. S. Accumulator Company. orace Avory and Mr. d 


Soott supported the summons; Mr. Bartley Denniss defen 


Vel. 8 No. 1,002, Ooromm 28, 19%, | 


wa 


respect to the affairs of the I.E.S. Accumulator Company, in t 


that a mortgage deed, 
dated May oe 1284 had been paid off and satisfied prior to Aur, 


accum o-Oblasser Ae l 


secured to a Mr. John Walton, for EI M 


in electrical Thery 
lator, which it was intended to have fitted to electrical cabs mi . 
other motor vehicles. In December, 1893, the defendant agresii ` 


purchase this license for 423.000, and in the spar n Flos promoted 
a company, known as the Univerzal Electrical Lig ting Oopa 


1 
obtain the purchase money and work the patent. Only El, 200 vu 


Subscribed to this company, however, and the defendant 
mortgaged this license to Mr. Walton for a second £1,200. Tr 


license was not assigned to the company, but in June, 18%, t 


Fra. 2. 


upon the subject to the Institution of Civil Engineers. It will be 
o that the outward appearance and mechanical features of 
these new dynamos are ly distinct in every particular from 
those of other makers. This is due to the fact that Mr. Slater Lewis 
approached this portion of the problem with a full determination to 
arrive at the best mechanical method of constructing each part— 


consistent, of course, with general symmetry, strength, and cost. 
The ultimate success of the experiments 3 dus to 
Mr. F. J. Howitt, the electrical engineer to the company, whose 
energies have been so ably directed to achieving the result. 


BUSINESS NOTICES, &o. 


sessions on bail. 


Alleged Perjury.—At Bow Street on Enden, 


J 
Limbrey Higgs, of Delahaye Street, Westminster, appeared in 


defendant entered into an agreement with Mr. Mann, as trastes for 
a new company, to buy this license for £2,000. This company wu - 
duly formed under the name of the I. K. B. pier Comp. 


with the defendant and his father-in-law as two of 
The purchase of this patent did not appear on the prospectus, bat st 
a board meeting on July 26th, 1895, at which the defendant ww 
present, the directors agreed to acquire the patent, and pod ale 
defendant £2,000 for it, and this sam was actually paid to hia by 
several cheques in 1896. In 1897 the company got into difficulties, 
and in October of that year called an extrao 

to consider the voluntary winding-up of the company. 


voting power of the directors was sufficient to get 
carried. However, in March, 1898, an order was obtained for the 


pan 
1894, in order to justify his subsequent sale of the license, sect 
that the mortgage was paid off before August, 1895. Asa matter ol 
fact the mortgage was never off un 
defendant found the money 1 
cei order against him rescinded, and to satisfy the registrar tba 
he had paid all his debts he had to produce this mortgage and the 
receipt, dated October, 1897, so he had made two conflicting 
0 . 8 pa 
poin caring was adjourned for a fortn . Dennis 

that he should be prepared to prove that the defendant spe 
had received the £2,000 purchase money for this patent from 
company. 
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E Electrical Wares Exported. 

z^ Wass Rum Oor. 25rx, 1897. | Werer Exprxa Oct. 25rx, 1898. 
ay & s. 6 s 
-*Ajerandria. Teleg.mat. 17 0 | Adelaide s . 12 0 
Amsterdam  ... .. . 107 0 Albany nee .. 121 0 
~x Antwerp. "I O | Amsterdam... .. 10 0 
4 Bamelna. Teleg. mat. 10 0 Batoum ... we . 50 0 
\. Brisbane. Teleph. mat. 129 0 Bombay gus .. 105 0 
- Brossels. Ww. m 80 0 | Brisbane. Teleg. wire 53 0 
x, Cat eu . 114 0 Buenos Ayres ... .. 56 0 
.Quiebury =... ... 28 0 | Calcutta 25 .. 657 0 
 Obinde ... .* 18 0 Oape Town i 176 0 
~ (kgne. Teleg. mat... 1,572 0 | Colombo... 53 0 
-. (olombo... e eo 0 400 0 
. Copenhaggen. 127 0 | Durban . 183 0 
Durban 670 0 Hamburg 654 0 
. Eut Lom don 53 0 Hong Kong 1,025 0 
Fremantle . 66 0 Limon 12 0 
Gibraltar eee eee 8 0 Madeira TT) e eee 122 0 
Halifax. — Telog.cable 20,500 0 Madras. fs . 19 0 
Hog. 25 0 Malaga - 39 0 
Labn ... 50 O Marseilles ken 19 0 
Mads .-. „% 30 0 Melbourne. Teleg. mat. 296 0 
Malaga 160 0 - á 0 
Melbourne „ 66 O Ostend . *. 30 0 
: mat.1964 0 Otago 51 0 
Ostend coe ʻi 0 | Rotterdam m . 4,478 0 
ant 476 0 5 n m 130 4 
Peters burg { cable 316 0 Shanghai ; .. 200 0 
Suaghaë "A O | Binga ; . 25 0 
re Dk 21 0 Stockholm . .. 494 0 
Teleg. wire 39 0 nc n . mat. 9360 0 
bg... o oes 0 „  Teleg. cable 432 0 
,  "Meleg.eable... 33 0 dad pas 8 0 

" Teleg. 0 Y obama. Teleg. 9 

febohamem eee [11] 10 0 

Total £28,197 0 Total £14,771 0 


Foreign Goods Transhipped. 
an. Teleph. mat. 164 0 


Bank ruptcy Proceedings.—A meeting of creditors of 
H Tir ching, plumber and electrical engineer, Hull, was held on 
list inst, at the offices of the Official Esceiver. Debtor returned bis 
m liatadlities at £8,296 19s. 4d., expected to rank at £2,284 17s., 
* m his masts at £1,365 13s. 10d., which left a deficiency of 
33 Sd. He attributed his failure to want of capital and bad 
Ee commenced business, trading under his own name and 


api, bnt he borrowed £200 from a finance company, agreein 
aM £2 49) by instalments, and he had repaid about 270. Mr. J. H 


i d Mean. Grey & Co., was appointed trustee, with Messrs. A. 
m ap F. Hall, and W. D. Hicbardean as a committee of 
Pik day for receiving proofs of dividend in the failure of 


um electrical engineer, Notting Hill and Gt. Winchester 
dae E O, is November 7th, 1878. Mr. E. B. Lamb, 85, Graoechuroh 


bitte lution of Partnership.—The partnership hitherto 
— between Messrs. Leslie Miller and Maurice W. Woods 
uc dissolved by mutual consent from October 17th, and in 
"ie: will carry on business separately and for hisown account. 
Garde, E Miller, as stated below, has taken new premises at 93, Hatton 
Woods ir 5 his m mie Mr. Maurice W. 
continue , Gray’ as at present, tradin 
te de name of Woods & Oo. £ 
m. bos Received.—“ Gas and Petroleum Engines.” By 
Su tage Inorganic Chemistry | ractical) 
^ B age Ino c i AY 
Ü : Oli ve, University are ndon. 1s. 
DEI, R Dictionary of Words, Terms, and Phrases." 
os ©uston. Swan, Sonnenschein & Oo., Limited, London. 


By F. Beddow. 


i made "^ By H. J. Houston and A. E. Kennelly. 
Iter 0 & Co., Limited, London. 

IB ation of Mathematical Formule." By E. J. Houston and 

h Swan, Sonnenschein & Oo., Limited, London. 


. e Announcement.—Mr. Leslie Miller has taken 
N and office at 93, Hatton Garden, E. O., with workshops 
H — intends to carry on the business of a manufacturing 
F Woda The Khole of the parents used Dy un Ie nem ot Milles 
NET were Mr. Miller's inventions, an retains the 

5 T manufacture under them. 

7 a ima feriPersona] Injuries.—An action, which stands 
H "üt ade D M Legi. heard at the Leeds County Court on October 
^, eoret oe Pearson, Gainsborough, sought to 


Mr. Wilson Hartnell, electrical engineer, of Kirkstall 
5f Và, eeds, the sum o£ £210 12s. for personal injuries. 


Damages.—At Salisbury last week a haulier named Baker 
secured a verdict for £40 damages for personal injuries against the 
National Telephone Company.  Plaintiff's leg was broken by the 
negligence of the company's men who were removing a telephone 
post at the Milford Goode Station, Salisbury, on July 20th, 1898. 

At the Leeds County Court on October 21st, Albert Richardson, of 
Keighley, brought an action to recover £50 damages from the Leeds 
Corporation for personal injuries caused by the driver of an electric 
car refusing to stop when the plaintiff's horse was in a restive 
condition. Judgment was eventually given for £30. 


Dividend.—The Helios Electricitäts Gesellschaft, of 
Ehrenfeld, Cologne, reports a profit of £60,626, for the financial 
year, 1897-98, and is declaring a dividend of 11 per cent., as compared 
with 12 per cent. in the preceding 12 months. 


Electric Power Transmission in Austria. — An 


Messrs. Ganz and Oo., ^t Buda-Pesth, comprises a compoun 
direct coupled to a 300-kilowatt three-phase dynamo and a 60 kw. 
steam dynamo. At first 30 electromotors, ranging from j H P. to 
30 H.P., will be installed, aggregating 400 H.P. The works aro 
also to be lighted by electricity. 


Extension of Premises,—O wing to the great increase 
in the demand for their telephones the General Electric Company 
have found it necessary to extend their premises very considerably 
to facilitate business in this direction. ey have, therefore, taken 
the premises at No. 92, Queen Victoria Street, and have opened 
these as a telephone department, where a large stock of telephones 
and accessories will be kept. At the Manchester works there has 
also been built a very large wing to their extensive factory, so that 
more room may be available for the manufacture of telephonic 
apparatus. 


Lists.— Messrs. A. J. Beaumont & Co., of York, send 
us a list of their specialities for theatre, stage, cinematograph, and 
other scientific purposes. The specialities include projectors, and a 
number of types of automatic and other arc lampe, such as the 
Nouvelle, the Eureka," “Comme-il-faut,” “Jubilee,” and Ajax.” 

From the Glasfabrik '" Marienhiitte” Oarl Wolffhardt, of Wien, 
we have received an illustrated list, printed in Gorman, of silvered 
ranas for electric lighting, also one showing various kinds of 

B 

An illustrated catalogue of electrical instruments has been sent to 
us by Signor C. Olivetti, Ivrea, Italy. The list gives some neat 
illustrations and descriptive matter in Italian of several types of 
galvanometers, resistance boxes, mercury commutator, amperemeters, 
and voltmeters, &c. 

Messrs. Dixon, Olayton & Oo., of Penistone, are sending out a 
number of lists collected together in a binding file with an arran 
ment for conveniently inserting new lists as they are issued. The 
articles described in the present sheets are ceiling roses, cut-outs, 
distributing fuses, distributing boarde, and a variety of switches, 
including the “Olip” „Gem,“ the ring contact switch 
Y-type, and others, also Dixon's water-tight other electrical 


apparatus. 

Moats. Connolly Bros., Ltd., of Manchester, have brought out a list 
of vulcanised rubber cables and mains for electric light and power, 
concentric electric light cables, unvulcanised light insulation wires 
and cables, rial actors, flexible cables for os and switch- 
board connections, fuse wires, steel conduits for electric wiring, 
house wires for bells, telephones, &. The information is given 
principally in tabulated form. 


Motor Car Breakdown.—Before the Walsall magistrates 
on Friday, Ernest Robins, manager of the Remington Typewriter 
sag) apd was summoned for causing an obstruction in Park Street 
by allowing a motor car to remain thereon on October 3rd. The 
evidence showed that, as one witness put it, “something went wrong 
with the works,” and the car ceased to run, with the result that some 
150 people gathered round, obstructing the roadway. Defendant told 
the officer who in that he was “ waiting fora spark.” Mr. 
W. F. Hall, who appeared for the defendant, stated that there had 
been a temporary t of the gear. It was not the fault 
of defendant that a crowd congregated; it was due, he said, to the 
“inordinate curiosity of the Walsall people, who assembled on the 
slightest pretext.” Defendant, who was called, stated that the 
accumulator of his motor car would not work, and he sent to the 
Walsall Electrical Company for a new one. He maintained that he 
had as much right to use his motor car as to use a trap. keene, a 
trates took a lenient view of the case. They accepted the exp on 
that there had been a breakdown, and the case was dismissed. 


Motor Cars.— The London Motor Van and Luggage 
Company intend F cars between Paignton 


New Zealand Electrical Syndicate, Limited.—Mr. 
Carson, Q.C., appeared before Mr. Justice Prin the Obancery 
Division of the High Court of Justice on the 24th ; Just after the 
re-opening of the Oourts at the close of the acation, and 
asked that his Lordship should fix a day for the of 
the petition of this company, which was one to reduce capital. 
In compliance with the reference already made by the Court, Mr. 
Waterhouse had made his report on certain points in the evidence, 
and therefore it was desired to restore the petition. Hie Lordship 
that the matter had better|jbe set down for the next petition 
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Partnership Notice.—Mr. Henry Lyon informs us that 
he is no longer in the employ of Messrs. D. Stewart & Co., Glasgow, 
but has commenced business in partnership with Mr. J. B. T. 
Orosbie, as consulting electrical and refrigerating engineers. Messers. 
Lyon & Crosbie are at present carrying out a number of experiments 
with & new refrigerator, of which they are the inventors and 


patentees. 

Personal.—Mr. T. H. Harvey has ben appointed 
London traveller for Johnson & Phillips’ electric cable works in the 
place of Mr. McKrell, whose connection with this firm ceased as 


from the 31st ulto. 


Promotion of an Electricity Company.—At the 
Btowmarket County Court last Friday Mr. F. A. A. Rowland, of 
Hitcham, brought an action against Messrs. Peddar & Prentice, of 
Stowmarket, for alleged services in the formation of a company 
called the Suffolk Electricity Supply Company. Mr. F. C. Peecock, 
on behalf of the defendants, put in a writ of prohibition, which had 
been granted by the High Court, to prohibit a jury in the County 
Court from proceeding with the action. 


Rating of Machinery, — The Market Harborough 
Assessment Committee recently increased the net rateable value of six 
hosiery factories from an aggregate of £880 to £2,082. The firms 
attacked, being members, entrusted the conduct of their appeals 
entirely to the Machinery User's Association. An appeal to the 
Leicester Qaarter Sessions resulted ia a reduction of the total assess- 
ment from £2,082 to £947, and the Court refused to state a case for the 
Buperior Courts. 


Smoke Nuisance.—Last week the Metropolitan Electric 
Supply Company were summoned by the Paddington Vestry at 
Marylebone, for allowing black smoke to issue from their Amberley 
Road station. A penalty of £5 with 10 guineas costs was inflicted. 


The Training of Electrical Engineers.—With this title 
the Electrical Btandardisiog, Testing, and Training Institution have 
issued & pamphlet dated August, 1898, in which are set forth some 
notes for consideration by those desirous of entering the electrical 
profession, to guide them as to the best course of training. The 
advantages to be derived from a course of instruction at Farada 
House are enumerated. A list is given of the companies an 
engineers associated with the institution in whose factories or works 
students may engage for a portion of their course in ical work. 
The Le doi before us gives & number of photographic views of the 
various departments at Faraday House, and some of the lighting, 
electrical engineering, and railway works referred to. 


ELEOTRIO LIGHTING NOTES. 


Acton.— Previous to the meeting of the District Council 
last week, Prof. Ayrton attended and had a long conversation with 
the chairman. He had visited the district in order to prepare a 
report on electric lighting. 


St. Anne's.—The Urban District Council last week 
discussed the electric lighting question, and decided not to transfer 
the powers granted them under a provisional order, but to take the 


advice of an electrical engineer on the subject. 


St. Austell.—We understand that the somewhat primi- 
tive electric lighting plant installed here is still meeting the demands 
of the residents. The directors are, however, contemplating taking 
out the old steam plant, and laying down a gas producer plant with 
gas engines in anticipation of a revenue than heretofore. 


Bangor.—At a Local Government Board inquiry just 
held relative to an application by the Council for sanction to borrow 
£13,500 for ing out an electric light scheme, and £650 for the 
purchase of land, it was stated that over 100 of the principal rate- 
payers have promised to take the electric light, while to meet any 
possible deficiency on the works, about 60 tradespeople, professional 
gentlemen and others, have signed a guarantee of £650 per annum. 


Battersea.—The London County Council has decided 
to give consent conditionally to the frontage of buildings proposed to 
be erected by the Vestry of Battersea in connection with their 
central station for the supply of electricity, on a site abutting upon 
Lombard Road, Holman 
the plan submitted by Mr. C. 8. Peach. 


Bengal.—An Indian exchange says that almost all the 
jute mills are now lighted with electric light, and the special r 
reports that, with two or three exceptions, mills that had previously 
SPON its introduction have since been compelled to give way by 
the necessity of competing with their neighbours, and retai their 
hands, who otherwise would be attracted by the slightly higher 
wages they could earn by longer work elsewhero. 


Bognor.—At a meeting of the Urban Council on Friday 
& report was submitted M the Electric Light Committee, recom- 
mending the Council to take the 55 to obtain an electric 
lighting order for the town, and that Messre. W. T. Chadwin and 
W. T. Pressland be engaged as engineers at a nominal fee. The 
chairman said that if the gentlemen who were endeavouring to bring 
about electric railway communication between Bognor and Ohichester 


Road, and Harroway Road, as shown on 


were successful in their efforts, it might be found much cheaper to 
carry out the electric lighting of Bognor. After consulting with the 
engineer in private the resolution was carried, one member n« 
voting. 


. 4th Hants Head Quarters Dri) 
near t Station is being lighted throughout with electri: 
light by Messrs. H. G. Andrews, 3 engineers, of Boscombe. 


Bowness-on- Windermere.—At a recent meeting of ibe 
District Council an application was made by Mr. manag 
of the Windermere Electrical Supply Company, to lay cables unde: 
the footpaths, and also to build a transformer chamber in St. Martin’: 
Square. The Council wishes to lay cables as far as possible within 
the Council's district, as many 5 are asking for current. Th: 


Council consented to the work g done subject to the Postmaster. 
General’s approval. 
Buxton.—The Board of Trade has approved of d- 


Council's electric lighting scheme, aud it is hoped that the town wil 
be lighted by electricity by June next. 


Cheltenham .—At a special meeting of the Cheltenham 
Town Council, which was held on Monday afternoon, October 24:3, 
to consider the question of applying to the Board of Trade for a 
amendment of the Cheltenham Electric Lighting Order, 1890, by ex- 
tending the area of supply described in the first schedule to the sid 
order to the whole of the said borough, or such part or parts thereof 
as may be determined on. Alderman Norman (chairman of the Elec 
tric Lighting Committee) said that since the lighting order had been 

; the area of the borough had been extended on the Leck- 
pton and Charlton side, and the object of their present applicatice 
to the Board of Trade was to obtain powers to their mains sad 
supply current within the added area. Councillor seconded - 
the adoption of the Lighting Committee’s report, which was carried 


Cleckheaton.—The District Council has decided b 
oppose the application of the Electrical Power Distribution Comp 
fora provisional order authorising them to distribute electrical eneg 
within the Council's district. 


Clontarf.—The Commissioners recently reoeived a letter 
from the Acetylene Gas Company stating they understood the Com. 
misioners were considering the advisability of lighting the township 
by electricity, and asking the permission of the board to emct sme. 
of their lamps in the township with a view of showing the valu: of 
acetylene gas for public lighting. The secretary is writing to the 
company for further information. » 

Coatbridge.—Bailie Lavell, the convener of the Light 
ing Committee, in addressing his electors a few days ago referred v. 
the lighting of the streets. He stated that the contracts with tà. 
gas and electricity companies had again been entered upon for tb 
year. After explaining that the House-to-House Cen. 
pany had declined to lay their main cables to the Whifflet and C 
dyke districts as it would b» unremunerative, the Bailie said tber 
was only one method by which they could extend the lighting ars 
ne mat was for the Oo tion 9 up the electricity compat} 
and he was prepared to bring up the proposal immediatel 
the Council. In the first place, the company in Ooatbridge wss x 


public lighting alone they paid annually a sum which nm 
per cent. on £24,000, and £24,000 he thought would buy up the wha. 
concern to-morrow. 


Cork.— The proposed scheme for lighting the Cork Lunat 


Asylum by electricity has occupied the attention of the Board C 


Governors for some time, and a special committee was appointed t 
obtain full information and to ascertain the relative cost of gu añ 
electricity. That committee met on Tuesday last to consider the repat 
ot Mr. Edmundson, the recommended by the Board of Contre 
The proposals of the Cork Bleotric Tramways and Lighting Compas. 
‘and the Cork Gas Consumers’ Company were laid before the meetu 
The figures drawn up by the committee showed the annual cort v 
gas at about £300 below that of electricity, and the committee rocon 


: mends the continuance of gas lighting. 


Croydon.—About two years ago the Oroydon Corpor 
tion entered upon ite electric lighting enterprise, and decided W 
supplement the old method of street lighting by a number of powerts 
arc liae The experiment proved so successful, and there was ri 


‘a demand from private consumers, that the Corporation decided son 


Factory 
new plant of the most approved type has been laid down to suppl) 
the current for something 16,000 more 8-0.P. lam 
ing at Factory Lane has been practically doubled, the cables pe 
been extended as far ss South Norwood and Upper Norwood, 


When the works were originall 
in capable of evaporating 6,500 gallons of water an hour. Two mon 
of the same capacity have now been added, and in place of the tr 
sets of dynamos of 250 H.P. each, with which ons were com 
menced, two sets of dynamos of 450 H.P. each have been 1 10 
The old plant was capable of supplying 12,000 8-C.P. lamps: 

new plant will provide for 28,000. The extension of the cables hasn¢ces 
sitated more sub-stations, and four new sub-stations have been aà 
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in Oroydon, and two large stations at South Norwood and Upper Nor- 
wood. Extensions have also been made to the switchboards, and 
new switchboards have been provided for the Norwood 


Special cables have had to be laid for Norwood, and great care has 
been taken in laying them, as, owing to the distance, the current will 
supplied to part of the borough at a pressure of 5,000 volts, 
will be distributed from the -sub-stations on. the three-wire 
à of 400 volts. The capacity of the transformers at 
sub-stations is 100 kilowatts. The economiser has been 

to, and a new feed pump has been put in, with new condensing 
0 to the hardness of the Croydon water, it has been 
necessary to erect apparatus for softening it, and the hardness 
is reduced from 80° to 5°. The new engines are three- 
of two-crank, and numerous minor alterations have 
80 of the works to the highest 
made with encl arc 
erected in the streets, and so far 
a great success. The large arc lamps now in use 
without trimming, but the enclosed arc lampe last 
without attention, and there is a eanguine expectation 
will prove much cheaper than the others. The engineers 
don is gly well cgi with current, and 

er town of the same size is so served, the cost per 
also being agreeably low. On this point the authorities of the 
Parish Oburch, don, where electric light has quite superseded 
is a saving of 25 per cent. on their lighting 


La week the Board of Guardians considered the report 

pointed to consider the advieability of 

opting electric lighting for the Union establishments. In view of 
the necessary heavy initial capital iture, the committee aeked 
z the of an expert. The co 
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Detroit's Municipal Lighting.—In their report for th 
ott 3 tinc O de 


vise, p electricity. The results from labour will not com- 
y for the reason that slightly higher wages are paid 

and much shorter hours of work obligatory. The Commission 
considered, says Public Opinion of America, that the plant, 
operated under its enforced conditions, should produce an arc light 
. 2000 candle-power at $50 yearly, and the heads of departments 
were instructed accordingly. By these economies the Commission 
was able to reduce the cash outlay jer lamp from $64.19 per annum 
fora monthly average of 1,564 lamps for the precedin 


was from $20.62 to $1858 per lamp. While it is possible 
that improvements in some NAE "i 


| g improvements in 
e Pig which will pcos ae city to ute reduce 
¢ p ear. ate success of the plan of 
municipal ownerAhip & public lighting plant, viewed from the 
standpoint of economy to the taxpayer, can not as yet be claimed to 
be assured 5 of Detroit. Time is an essential element of 
consideration in ving ata ju t at all valuable upon this 
question, The margin of profit lamp at the present time, while 
it is not 5 is a showing to the ad vantage of the city, 
which it is to be hoped will be maintained or increased in the future. 
It is but just to observe in this connection that the quality of light 
furnished has been uniformly of the full standard of 2,000 candle- 
power, which is better than was found practicable to obtain of con- 
tractors; and also that collateral advantages not easily reducible to 
pecuniary value have accrued to the city by reason of its 


f 


y and the rigid exclusion of all of those elements so 
to the administration of public municipal affairs, and 
to confound business principles and political 

g entanglement. It not been at all times 
some that these two principles occasionally clash 
and in the determination of the one or the other to be 
the duty of the commission to be guided solely by the 
of the taxpayer. 


Dewsbury,—Application is to be made to the Local 
ber pe sanction to a £9,060 an r 5 c lighting 
g necessary arrangements for gi a supply 
the extension of mains in Oxford Road, West park 
[ „and Park Road, the purchase and erection of 
steam 1 extension of the engine house, also 
house connections and services for two years ahead (estimated). 


FEaling.— Several consumers wrote to the District Council 
re the failure in electric light supply, and the engineer reported to 
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the Electric Lighting Committee that the failure was caused by an 
accident to machinery, which compelled him to shut down for about 
10 minutes whilst the repair was done. 


Farnham.—The District Council have instructed Mr. 
5 to prepare a report on the electric lighting of 
wn. 


Festiniog.—A special committee will consider vhe report 
of Mr. Williams, surveyor, on the proposed electric lighting of the 
wn. | 


Gorton.—At a special meeting last week the Urban 
District Council resolved forthwith to apply for a provisional 
order for the supply of electricity within their district. 


Grays.—The Parish Council has reeolved to engage 
Mr. A. H. Preece to draft an electric lighting scheme. A provisional 
order will be applied for. 


Hanwell.—A resident having offered to defray the cost 
of the Council applying for a provisional order for electric lighting if 
it will afterwards transfer it to him, he has been told that when 
hod ace requires the electric light the Council will do the work 
itself. 


. Hastings.—Last week a Local Government Board 
inquiry was held here relative to the proposal of the Corporation to 
borrow £58,000 for the purposes of acquiring the electric light 
. Macmorran, on behalf of the company, 
in 1882 with a capital 


prosperivy 
the whole of the public 
to whether the sum 


Andrews, the manager of the electric light works, said the whole of 
the plant, with the exception of a few pumps, had been put in since 
1890, and was in as good a condition now as it was then. Mr. Ham- 
mond, consulting engineer, valued the goodwill at a much higher rate 
than Pr f. Robinson did. 


Heston and Isleworth.—The Water and Lighting Com- 
mittee of the Heston and Isleworth District Council haye recommended 
that the application of the Electric Power Distribution Company for 
an order to light the district by electricity be opposed, and that the 
Council take steps to determine if it would be advisslole to obtain a 
provisional order themselves. The Council on Tuesdag adopted the 
récommendations. 


Huddersfield.—In the minutes of the General Purposes 
Committee adopted at the last Oouncil meeting was a recommenda- 
tion that the borough electrical engineer, borough engineer, water- 
works manager, and tramways manager be instructed to report upon 
the practicability of utilising the water in the Wessenden valley for 
the purpose of generating electricity for traction or lighting purposes, 
and that they be empowered to obtain such expert opinions as they, 
in oonsultation with the Mayor and town clerk, may deem necestary. 

A recent failure of the light is stated by the chairman of the 
Electric Lighting Committee to have been due to the breakdown of 
two transformers in the Market Place. 

It is proposed to wire and fit up the Zion Methodist new 
connection Sunday Schools at Lindley for electric lighting. 
Tenders are being invited for the erection of the buildings, &., 
and electrical engineers can obtain particulars of the electrical 
work from Mesars. Kirk & Sons, architects, Huddersfield, until 
November 3rd. 


Hull.—On Tuesday the new electricity station in Scalcoates 
Lane was formally inaugurated by the chairman of the Electric 
Lighting Committee to supply » portion of the city west of the 
River Hull, and outside the old town. The cost of the new station 
.has been about £40,000, and there are nine miles of new mains. Four 
steam dynamos of 760 H.P. have been provided, and these willsupply 
a current at 2,000 to 2,500 volts. There are two transformer sub- 
stations in Albion Street and Argyll Street. 


Islington.—At last week’s Vestry meeting when the item 
of £1,668 odd for electricity to public lamps came up to be pe, 
there was a brief discussion on the charges for current. I¢ was 
stated that the Works Committee is about to reconsider the whole 
question of price, and there will probably be a considerable reduction 
to consumers. : 

The Library Committee has been considering what plant is 
necessary for the electric lighting of the library, and tenders are 
to be invited. The wiring is being proceeded with. 


Itehen.—The District Council has deferred the appli- 
cation for a provisional order for the present. 


Kensington.—The Spera! Electric Lighting Committee 
las5 Saturday recommended the Vestry to apply to the Board 
of Trade for a provisional order for the district. The Vestry’s 
solicitors are to prepare the necessary memorial ifthe Vestry approves 
of the application being made. 
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Kidderminster.—The London Gazette of 25th inst. oon- 
tains a notice to the effect that the Kidderminster Council proposes 
to transfer its electric lighting order to the Kidderminster and Dis- 
trict Electric Lighting and Traction Company. 


Kingswinf rd.—Several local authorities in the Black 
Country have been discuesing, with closed doors, the question of the 
supply of electric light and power. The Kingswinford Rural 
Oouncil are quite in advance of their neighbours, however, for they 
have not only already obtained a provisional order, but they have 
arranged with one of the leading electric companies for an electric 
installation in their district. The British Electric Traction Company, 
' who are doing a great deal of electrical work in the Black Country, 
are going to carrying out their future works themselves, and not let 
the same to contractors. 


Lane End (near Wycombe).—4 movement is on foot 
for the lighting of this village with 32-C.P. lights. The light bas 
already been installed at the chair-making factory of Mr. R. 
Smith, who bas had a large dynamo fixed in his engine house, and he 
has approached the local authorities on the matter. 


Larne.—On Friday, 21st inst., the streets of Larne and 
a number of business places were left in complete darkness for a 
short time owing to the failure of the electricity supply. Shop- 
keepers and others who depended solely upon electric light were 
inconvenienced. : 


.  Leatherhead.—T'he District Council is inviting cffers 

until November 21st from parties desirous of taking over the pro- 
visional electric lighting order for a term of years. The order is on 
inspection at the Council's offices. 


Leeds.—Some points of difference which recently arose 
in regard tothe purchase of the Yorkshire House-to-House Electricity 
Company's undertaking by the Corporation were satisfactorily 
arranged last week at & conference of the Parliamentary Committee 
and the directors of the company. When the necessary accounts can 
be made up and legally transferred, it is hoped that the purchase 
will be completed. | 


Lewes.—The question of the transfer of the Council's 
rovisional order under certain conditions is to be considered by a 
oint Committee of the Council. 


Llandadno.—It had been h that Mr. Chaplin would 
bave been able to attend the o g ceremony arranged by the 
District Council, but as this is impracticable, it is proposed to defer the 
ceremony unt il spring next year. The Light Railways Company at 
Llandudno have written asking the Council if they are going to 
supply the energy, and at a meeting of the Council it transpired that 

-if the Council decided upon this course, it would be ne to 
have additional facilities, which would mean an expenditure of about 
£10,000. The Council referred the matter to the Electric Light Oom- 
mittee, who will have & special meeting to consider the matter at an 


London.—The Metropolitan Electric Supply Company 
has informed the Strand Board cf Works that a reduction would in 
future be made in the company’s charges for the various premises 
occupied by the Board. 


Ludlow.—A copy of the application of the Ludlow Cor- 
poration for a provisional electric lighting order appeared in 
Tuesday's London Gazette. 


Lye.—Mr. Warden-Stevens. is. to advise the District 
Council respectin ; the introduction of an electric supply scheme. 


Manchester.—On 24th inst. a Local Government Board 
inquiry was held in the Town Hall into the application by the Oor- 
ration for sanction to borrow £200,(00 for electric lighting. The 
deputy town clerk explained the proposals. He said the electricity 
undertaking of the Corporation had been in existence a little over 
five years, and at the present time there were 214,946 8-O.P. lamps 
connected, with 31,760 waiting to be connected. The Corporation 
was not yet ina position to connect this latter number, and would 
not be until additional plant now being constructed and authorised 
by the Local Government Board came into operation. The 
for the electric current at the present time were 5d. per unit fixed 
charge, and for long hour consumers. 14d. per unit, and £7 per annum 
nm During the four years and eight months ended March 
the ration had placed into the reserve and renewal funds 
£34,245, and had handed over to the City Fund £26,694, making a 
total of £60,989. That sum extended over four years and eight 
inrer equivalent to a rate of more than 1d.in the £. The 
cess, and it was interesting to note that whilst its success had been 


in progress the gas undertaking of the Oorporation had been in no 
sense In fact, the tion in connection with their 
gas undertaking had been able to d over to the ratepayers per 


annum sums of money which had been equivalent to & rate of more 
than 4d. in the £. There was a great community of interest in exist- 
ence between the city of Manchester and the large number of urban 
districts surrounding the city, and that interest had existed for many 
years past in many shapes, as, for instance, in the supply of water 
and gas to these townships. From this feeling of mutual interest 
had probably arisen the demand that Manchester should also supply 
electric current to certain of these districts, and should nade e 
take to provide for the working of the tramways. The Oorporation 
had acceded to theses demands, and the main object of the present 
application was to make provision for the districte of Levenshulme, Moss 
Side, and Withington. Negotiations were pending with other districts, 
and it was very probable that many arrangements would be entered into. 


since 1893, Alderman Higginbottom sai 


undertaking of the Corporation had been a marked suo- 


He was instructed to state ws that the price which the Cor- 
poration would c for the el current in the outside districts 
would be precisely the same as they were now charging, and would 
continue to charge, in the city. The money which they were nov 


extent to which the demand for the supply of current had increased 
id that when the new gebe. 
rator was completed there would be plant available for 220,00 
8-candle lamps. The number of lamps had increased during the 
past two years at the rate of 46,000 per year, and the present rate d 
emand was equal to, if not greater than that. The new applic. 
tions for electric current averaged 12 per week. The average price 
for the current was one of the lowest in the kingdom, being 

38d. per unit. The arc lights in the street were supplied at the low 
price of 2d. per unit, and future extensions of the arc light would be 


supplied at that dos or even less The Committee had decided to | 


recommend the 


Mirfield.—Mr. W. H. Priestland has been engaged by the ` 
Mirfield District Council to take all necessary steps for obtaining a : 


provisional electric lighting order. 


Motherwell.— Last week the Police Commissioners had .. 


under consideration a scheme of electric lighting for the bam 


recommended by their consulting engineer, Dr. Kennedy. Theet 


* 


mated cost of scheme, allowing for contiogencies, engineering 
charges, &c., is put down at between £23,000 and £24,000, which will 


b 


provide private lighting, and also street lighting with 30 arc lampe d 


400 32-0.P. inoandescent lamps, and also a supply of motive power. 
The report was approved of. 

Newbury.—AÀ memorial from residents askiog the 
Council to provide electric light, has been referred to the Gas Con- 
mittee to report upon. | 


Newton.—The District Council has decided not to tab in 


hand the matter of electric lighting at present, but to leave it to s 


private company. l 


Nottingham.—The applications for current during the 
past 12 months have been 670. The works are being considerably 
extended, and new mains being laid. At present the works are equal 
to 2,200 H.P., but by the end of the year. 400 H. P. more will be ; 
and when the extensions are completed, there will be 7,000 H.P. 


Petersfield.— Last month the 8 d 
spite of much ition, resolved to apply to the 
for a acevislonal order for electric Lighting, but a fortnight later 
thought it well, in deference to the wishes of a large number of poti- 
tioners, to first ask the gas company to give a tender for lighting 
rin iy dhe Italy revived. Hatepayeri Ares en, vas bell, sud 
ven the y reviv ers’ ^ Id, 
the electric lighting proposal vehemently denounced. At the ordinary 
meeting of the Council on 20th inst. the gas companys tender wss 
considered, and from a report we have received, it seems that they 
are to be allowed to continue to light the town with the new burner 
and leave the lamps alight half an hour longer each night at the mme 
price as under the old system. The Lighting Committee has power 
to act. i ous 

Poplar.—The Local Government Board has replied to 
the Guardians that it will consent to the repayment of the loan fa 
the electric lighting of the workhouse being spread, as to £3,000 
over 80 years,and as to £6,000 over 15 years, or alternately the 
whole amount over 30 years. : 


— f the Urban Council intend: 
Rawmarsh.—A member o Ur d 


to propose that a Committee be formed to consider and 


to the Council the best means of lighting the compulsory area wit 
electricity under the provisional c recently obtained. 


Rugby.—The Urban District Council have issued the 
Perak eee notices of their intention to apply to Parlir 
ment for a provisional order. 


Russia.—A large new central station is being erected 
in the town of Kiew." The plant will comprise two Babcock-Wilkox 


boilers, two large steam engines, by Mesers. Schicbau, of Elbing, 


Germany, and two 400-kilowatt dynamos by Messrs. Brown, Boren 


and Oo., of Baden, Switzerland. | 
Shoreditch.—O wing to increasing demand, the Vestry 

has given notice that i¢ cannot guarantee to supply new jn 

until after December Slet, when the additional plant, 1 

will more than double the present output of the will 

available. a . ; d 
The Vestry Technical Instruction Committee is starting a class 

instruction in the oe, electric fitting. 

(Continued on page 637.) 
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`  mHE GLASGOW MUNICIPAL ELEOTRIC 
| TRAMWAYS. | 
. (Concluded from page 598.) 
Taxixo up the story at the point where we broke off last 
week, we will proceed to speak of the permanent way con- 
ruction. In lay- - 
out the sys- 
fewer road way 
ha ve 


railway bridge. 
The roadway is 


A P" onsiderable 


ig the entire 
tle being 31 
| wide. At 
is point there 

ay be occasional difficulties in operating quick traffic, 
Weanse there is not sufficient road room outside the 

to accommodate ordinary vehicular traffic, conse- 


COME Skt ees ate 


Ca) 


E 


a v. ^ 
* E 


aa e TIR 


T 
7 
j/ 
/ Vj on (wo cars approaching each other from 
^  Oppæite directions, vehicles in order to avoid the on-coming 


em will be compelled to follow the line of rails, and will 


GENERATOR AND SWITCHBOARD. 


thus tend to delay the car behind. It is stated that the 
shortest distance between the outside rail and the kerb at 
any point on the system is 8 feet, but our impression, a 
hasty one, however, would ‘have made it about 6 feet, 
or even less than that near St. Rollox Bridge. The 
difficulties experienced in this ‘direction, however, will 
serve to demon- 
strate the peculiar 
advantages of elec- 
tric tramways. 

The permanent 
way construction 
does not differ from 
the usual prac- 
tice employed 
at the present 
time. It is 
specially designed 
to meet the con- 
ditions of heavy 
traffic, and is in 
consequence of 
a very solid 
character. 

Firat of all, the 
road was excavated to a depth of 1 foot 1 inch, and on 
this a layer of “Portland cement" 6 inches thick 
was laid; on this concrete bed the rails were laid, and 


T . 
costs 1^7 
ME D ri « 
NEST 
3 


—— OO __ 


then there followed a grouting of bitumen and granite chips. 
The roadway between the rails and for a distance of 18 inches 


on' the outside of the rails is paved with granite setts. The 
F 


GENERAL VIEW OF ENGINE Room. 
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gauge of the track is 4 feet 74 inches, a girder rail weighing 
100 lbs. per yard being employed. The chief measurements 
of this rail are that it has a depth of 67 inches, the width on 
head is 14 inch on roll, 37 inches overall, while the width of 
the base is 6j inches. They are made in 45 feet lengths, 
and were delivered by the makers ready drilled for bonds, the 
diameter of the hole being 1,*,th inch. We understand that 
the j advantage of 
as long a rail as 
possible being 
recognised by the 
‘makers, the latter 
portion of the 
track was equipped 
with rails of 60- 
feet lengths. The 
rails are held 
together by means 
of steel fish-plates, 
which weigh 48 
lbs. per pair. They 
are 24 inches in 
length, and are 
provided with six 
bolt holes, the 
diameter of the 
bolts being 1 inch. 
At intervals of 7 
feet 6 inches steel 
tie-bars are em- 
ployed, the size of 
the bar being 2 
inches by ch inch. 
Drain rails are 
used at certain 
points. The rails 
are bonded to- 
gether by means 
of Daniel bonds. 
They are double 
copper bonds of 
0000 B. & S. 
gauge, the ler gth 
of each bond being 
2 feet 44 inches. 


kerb. They are fixed at an average distanze apart of 
120 feet, the total length of pole is 81 feet, and they ar 
sunk in the ground to the extent of 6 feet 6 inches. Th 
poles were drawn by the National Tube Works Company, d 
Dock House, Billiter Street, London, from extra heavy mild 
steel pipe composed of three sections. They were raked 


away from the vertical about 8 inches to allow for the strain 


on the span wires. 
The span wire is 


side poles throagh 


— — 
—— — 


ring. At certain 
points along tbe 
route the side 
poles have been 
displaced by orn 
mental rosettes 
attached to bnild. 
ings by means of . 
four Lewis boli » 
The span wire . 
are supported in 
a kind of barrel r 
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over the support 
for the wire i: 
insulated from the , 
building. ' 
Through th y 
courtesy of Mr. 
Blackwell we are 
able to give drav- È 
ings showing the 
details of the 
rosette. Thef 
trolley - wire is, of 
course, double 
throughont, aM. 
consists of 00 B. 
and S. gauge 


ES T 
— n a 


In addition, the copper, having 2 
rails are  cross- conductivity of 
bonded at inter- 98 per cent. amd p 
vals of 135 feet, a breaking strain 
the diameter of of 6,000 Ibs. The 
the cross-bond TT 7 ears supporting the 
wire being the CARS IN A CROWDED THOROUGHFARE. trolley wire are 18 


game as that of the 
ordinary bonds. 

e made some reference in our last issue to the method 
of oe the overhead wire. It will be remembered 
that the system is that known as cross suspension, the trolley 


wire being held centrally over the. track -by means of strand 


MOTOR oN AXLE, OPENED. 


wire stretched from side to side of the street. This is the 
general method adopted, but on a short sectiou some three- 
eighths of a mile in length, the trolley wire is supported by 
double arm oentre poles. For the most part the cross sus- 
pension wire is attached to poste placed at the edge of the 


inches in length, 

and are soldered 
to it. As the trolley on the car is of a somewhat rigid 
character, the overhead wire is necessarily made more flexible ~ 
than is generally the case with the side bracket suspension; 
moreover, as the trolley pole has practically no lateral play, 
it is incambent to place the overhead wire in the centre of. 
the track. In such a case a somewhat large namber of i : 
wires are necessary at sharp curves; but in spite of this and 
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METHOD OF SUSPENDING MOTOR. 


the fact that wherever there is an overhead wire there must 
be a guard wire, the whole of the wiring is singularly Ws 
and unobjectionable. The gue wires are of No. 6 B. B. 
iron wire, and are supported on separate guard wire spats 
placed abont 6 inches above the trolley. If it were not n: 


Ju 
TM 
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sary to provide protaction for telegraph and telephone wires, 
the 8 system would scarce be noticeable ; as it is, to 


METHOD OF SuSPENDING WIRE TO BRACKET. 


afford immunity from accident necessitates a double system of 
wiring throughout. A noticeable point of difference from 


The leading-in wires between the section boxes and the 
trolley wire are led down from the section box in a separate 
conduit to the nearest pole, and then up the pole and out on 
the suspension wire to the trolley wire. 

The feeders are placed underground, and have a section of 
"square inch. They were manufactured and laid by Messrs. 
Siemens Bros. 

The power station is situated within half a mile of the 
northern terminus of the line, and adjoins the car sheds. 
There is, N ample room for extensions, and one of 
the end walls is of a temporary character, and consists of 
corrugated iron. A chimney 100 feet high has been erected, 
and will, no doubt, accommodate a good deal larger plant 
than is at present provided. The boiler room is by no means 
large, being 46 feet wide and 88 feet in length. There are 
at present erected two Babcock & Wilcox boilers, each of 
which will develop 250 H.P. They have a heating surface 


View OF ENGINE AND GENERATOR. 


English practice in overhead construction is in the method 
of suspending the trolley from the bracket arms. Oa the 
Springburn Road there is, as we have already mentioned, a 
short length of line where double arm bracket poles are used ; 
from end to end these double arm brackets measure 11 feet 
6 inches, and, a8 a matter of fact, project considerably 
beyond the centre of the track. The trolley wire is attached 
to this through the medium of a short length of cable 
arranged parallel with the arm; the precise method will, 
however, be seen on referring to the detail drawing. This 
arrangement obviously gives more flexibility than is obtained 
when the trolley wire is rigidly attached to the arm. The 
whole of the overhead work has been done for the Westing- 
house Electric Company by Messrs. Macartney, McElroy and 
Co., of London and New York. 

In accordance with the Board of Trade regulations, the 
Ane is divided into half-mile sections, which are fed from 
tection boxes that are connected to the feeders. 

The section boxes are of cast-iron, the main cables being 
bought up from the conduits to the switches inside. In 
each section box there is a telephone, a get of lightning 
wreters is also provided for protecting the cables 

fom lightning. Each main feeder is also protected by fuses. 


of 2,530 square feet, and a grate area of 51 square feet 
and are designed to evaporate 7,500 lbs. of water. Vicar’s 
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Fuse Box Criosgp (See box opened, p. 637). 


automatic stokers are employed. The whole of the steam 
pipes are in duplicate, and the appearance of the 
engine room is improved by them being placed under 
the floor. The exhaust steam into a Worthing- 
ton condenser, with water circulating round it, and is then 
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cooled in a Worthington cooling tower. If necessary, 


exhaustion to the atmosphere can be easily effected. The 
water, both for boilers and condensing purposes, is obtained 
from the city mains. 

It is, pernaps, worth while to give a short description of 
It consists of horizontal com- 


the condensing apparatus. 
bined air and cir- 
culating pumps in 
connection with a 

surface condenrer. 

The steam cylin- 

ders which drive 

both air and cir- 
culating pumps 

are compound. 

The condenser 
may be said to 
consist of two 
parts: the con- 
denser in which 
the exhaust steam 
of the main engine 
or engines is con- 
densed, and the 
tower in which 
the heated dis- 
charge water from 
the condenser is 
cooled to proper 
temperature, to be 
used again in the 
condenser for the 
further condensa- 
tion of the exhaust 
steam. As this 
process is carried 
on continuously, 
only a very small 
supply of circulat- 
ing water is re- 
quired. 

The tower consists of a cylindrical steel shell open at the 
top, supported upon a suitable foundation, and having fitted 
at one side a fan, the function of which is to circulate a 
current of air through the tower and its filling. This filling 
consists of layera of cylindrical tubular tiling, which rests 
upon a grating supported by a brick wall extending around 
the circumference of the tower. The heated discharge 


VIEW oF BOILERS. 


water from the condenser enters the tower at the side, passes 
up the central pipe, is delivered on the upper layer of tiling 
and over the whole cross-section of the tower by a distri- 
buting device consisting of four pipes, which are caused to 
rotate about the central water pipe by the simple reaction of 
the jets of heated water issuing from one side of each pipe 
after the manner of a Barker’s mill. The water thus 


WESTINGHOUSE CONTROLLER. 


delivered spreads over the outside and inside surfaces of the 
walls of the tiling, and forms a continuous sheet, which is 
presented to the action of the air. The tiling are placed on 
end in horizontal layers, one upon the other, and packed as 
closely as possible, the walls of each individual tile of each 
successive layer being disposed so as to come opposite the 
air spaces of the 
next lower layer, 
breaking joints, as 
it were, the. object 
ing in this dis- 
position to break 
up both the cur- 
rents of air and 
water, 80 that the 
most thoroughand 
extended contact 
will take 
If there are ten 
layers of tiling 
in a tower, then 
there are nine 


plete redistribu- 
tion of the water. 
It will b» seen 
that each tile must 
rest e^ at rite 
two, an ibly 
three, in iba i 
lower layer. As- 
suming, however, 
that each tile rests 
on only two others, 
a given quantity 
of water, placed 
on any one tile 
in the top layer, will be divided over at least two tiles in the 
second layer, three in the third, four in the fourth, and so 
on, until it becomes spread over 54 in the lowest layer on the 
grating. 

The air is distributed in an equally good manner, and there 
is a large, free area with equal facility for its passage upward 
over the entire cross-section of the tower. The heated water 
falling through the tower is cooled by three processes: first, 
radiation from the sides of the tower; second, the contact of 


WALL ROSETTE. 


cool air; and third, evaporation. This latter is}by far the 
most important, as the evaporation of a pound of water in 
this way carries off about 1,000 units of heat, and enables 
pound of steam to be condensed in the condenser. As quite 
a proportion of the cooling is done by the first two processe, 
the evaporation of water in the tower must be lees than 
water formed by steam condensed in the condenser. Conse 
quently, the supply of circulating water is constantlyiaug- 
mented, and requires no replenishing. The cooled water 
falls from the grating to the subsiding tank at the bottom, 
and is from there drawn by the condenser to perform con- 
densation again. 
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The tower which has been supplied to Glasgow is 12 feet 
diameter and 31 feet high. It is filled with vitrified fireclay 
pipes, and is provided with a fan 84 inches diameter, to cir- 
Pe the air through these pipes in contact with the warm 
water coming down from the distributor at the top. 

The engine room is 61 feet in length and 36 feet 
in breadth. There are already in position three sets of 
pant, which consist of M'Intosh & Seymour engines of the 
horizontal tandem compound type, direct coupled to 
Westinghouse generatora. At 200 revolutions per minute 
each of these engines will develop 300 H.P. The following 
sre the principal measurements :—H.P. cylinder, 11 inches, 
I. P. oylinder, 22 inchee, and the stroke is 24. inches. They 
are governed by a fly-wheel governor placed on the expansion 
valve of both cylinders. 

As we have said, the generators have been built by the 
Westinghouse Electric and Manufacturing Oompany. They are 
of the standard railway type, compound wound, being over- 
compounded 5 per cent. to allow for variations in engine 
sped and loss on main feeders. Oompensating cables 
baween the generators are not taken to the switchboard, but 
in every case there is a separate pedestal switch close to each 
dynamo. The generators are reputed to have an efficiency 

94 per cent., the combined efficiency of engine and gene- 
nior is given at 85 per cent. The details of the testa made 
thow that the plant had to run 24 hours at full load, and for 
half an hour at 50 per cent. overload. 

The switchboard is of the standard Westinghouse pattern ; 
there are three generator panels and four feeder panels. In 
the centre of the board is a panel set apart for the Board of 


^ - Fuse Box Open. 


Inde instruments and the main recording instruments. At 
the back of the board the rheostats for the generators are 
placed, and are connected through the marble panels to a 
thaft operated by a wheel in front. The main ammeters and 
voltmeters are all of the Weston type. 

At the back of the board the bus bars and the main ter- 
minals are so arranged that the board can be added to 
eT without any alteration in the existing arrange- 


, There is no woodwork or combustible material employed 
m connection with the manufacture of the board, the instru- 
md: mounted upon marble slabs in a framework of 
Iron, | 
lt now becomes necessary to refer to the rolling stock, 
which, as may be jndged from the illustrations, possesses 
wue rather novel features. The equipment for the present 
lié is to consist, of 25 cars, 21 of which are to be single-deck 
type, and four are to be provided with outside seats, the latter 
in the nature of an experiment. The majority of the 
ars are 88 feet 6 inches in length, and the entrance is in the 
Centre, the vestibule dividing the vehicle into two portions, 
one of which is reserved for smokers, the only penalty attach- 
ing to smoking being that there are no windows, waterproof 
provided to protect passengers from wet. These 
ey are mounted on double bogies, which have a wheel base 
1 4 feet, the wheels being of chilled iron and 30 inches in 
diameter, The height of the cars inside, from the floor level, 


is 7 feet 94 inches, ventilation being secured by the monitor 
roof, which is furnished with side panes. The seating in a 
of the large cars is 50 passengers. The double-deck cars 


, are a good deal shorter than the double-bogie cars, and have 


a wheel base of 6 feet. The Westinghouse Company have 
supplied the electrical equipment for most of the cars, though 
we believe that supplied A other makers does not differ 
materially from it. The Westinghouse apparatus for each 
car consists of two 39 Westinghouse motors each of approxi- 
mately 35 H.P. A series parallel controller is placed at each 
end of the car, and the chief feature of this is that it is possible 
by it to make the motors act as au electric brake. This is 
done by the handle being reversed to its fullest extent, and 
thereby engaging in a gearing which brings into operation a 
second spindle shown at the right-hand of the controller ; 
this immediately has the effect of reversing the flow of 
magnetism in the armature of the motors, and causes them 
to exert a pulling effect on the wheels. The motors, 
in fact, become generators. and the current so produced is 
taken up by resistances. By increasing and decreasing the 
amount of resistance in the circuit, the braking action may 
be regulated at the will of the driver. There are also on 
the cars a main motor circuit switch, automatic circuit 
breaker, a cut-out, and lightning arrester. | | 

The main fuse of the car is an ingenious arrangement. 
We have illustrated the box in which it is carried. The fase 
consists merely of a copper wire pao in position in the 
box, and upon the lid being closed, two copper bande, 
carried on discs, the edges of which are shown pro- 
jecting from the box lid, are jammed on to it. When 
the fuse ia b:own the lid is pulled open by the handle shown, 
and the two ends of the fase are usually found adhering to 
the.copper bands. The chief feature is the ease and rapidity 


with which a fase can be replaced. Each car is fitted with 


& Vandorn coupler and the usual pedal sand box ; there is, 
in addition, a collision fender made of angle iron, and a life 
guard in the form of a wire cradle. 

It is proposed that the service of electric cars shall b» one 
of 24 minutes, and fixed stopping places being arranged 
every 220 yards, the average speed per hour, including stops, 


being 7 miles. 


It should be mentioned that the work has been carried 
out to the plans and under the supervision of Mr. John 
Young and Mr. Clark. As we have already pointed out, the 
79 8 80 contractors for the work were the Westinghouse 

lectric Company, Limited, and the pun pal sub- 
contractors were Mr. Robert Blackwell, Messrs. Macartney, 
McElroy & Co., and Messrs. Siemens Bros. | 


ELEOTRIO LIGHTING NOTES. 


(Continued from page 692.)' 


Stourbridge.— Last week the Urban Council appointed 
the Blectric Powers Committee to promote the application for á 
provisional order for electric lighting, with power to employ and con- 
sult an electrical engineer for the purpose. 


Swinton.—The Swinton and Pendlebury District Council 
have decided to promote a provisional order for supplying electricity 
for lighting and tramways. A Committee has been appointed to 
instruct the Parliamentary agent to proceed with the order. 


Tobermory.—The Burgh Commissioners have received a 
letter from the Acetylene Gas Generator Company with reference to 
the lighting of the borough, but will allow it to lie on the table 
meantime pending a consultation with Mr. Yorke, electrical engineer, 
as to the advantages of the electric light. Mr. Allan, of Aros, has 

with Mr. Yorke for an installation of the electric light at 
Aros House, Baliscate House, and the residence of Mr. Weston, the 
estate manager, at a cost of £700. | 


Totnes.—Mesers. Handcock & Dykes, electrical engineers, 
of Westminster, who intend to acquire the Totnes town mills and 
their water supply for electric lighting to supply the town, have 
approached the Town Council, who have not to oppose the 
firm naning a provisional order, subject to conditions being mutually 
arrange l 


Uckfield.—On Monday evening the Uckfield Rural Dis- 
trict Council had before them an application from the Orowborough 
Gas Company for resolutions to be passed by that body favouring 
the company's endeavours to obtain a provisional order for powers to 
supply electricity throughout the rural district of Uckfield. The 
Council refused to accede to the request on the ground that it would 
give the gas company a monopoly throughout the district. s 
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Warrington.—The lighting of the borough by electricity 
‘has been under the consideration of the Sanitary Works Committee 
and the Electric Lighting Sub-committee, and Mr. A. H. Preece has 
been requested to prepare a scheme. 


Wellingborough.—The Highway Committee recently 
recommended the Council to consider the question of a refuse 
destructor with a view to using the same for electric lighting, but 
the Council last week deferred the consideration of the matter, it 
‘being stated that very shortly the town would have to provide for 
dealing with the refuse. 


. Weston-super-Mare.—It is understood that subject to 
the approval of the Council it has been agreed by the Lighting Qom- 
mittee fo lesse a provisional order to the Electrical Power Dístéibu- 
tion Com for a period of 10 years, after which the Council will 
have the option of purchasing the electric light installation st a fair 
valuation on giving 12 months’ notice. It is further stated that the 
pue per fixed lamp is expected to work ont at about 2}d. per 

of Trade unit, and a goarantee is arranged for that the total 
cost shall not under any circumstances exceed 21d. For private 
lighting the charge will, it is said, be 8d. per unit for the first hour 
and 2d. afterwards. All specifications, plans, and 
are to be approved by the consulting engineer, the company agreeing 
to pay all the costs hitherto incurred in obtaining the provisional 
order and any fees due to the consulting engineer. These are, briefly 
stated, the conclusions believed to be arrived at. It is thought that 
& local syndicate will possibly appeal to the Board of Trade, MY 
were first in tbe field for the town's provisional order, and it is also 
stated that the syndicate are prepared to offer as reasonable terms as 
any other negotiating parties. 


Whitehaven.—It is stated that the electric lighting 
undertaking is making rapid progress. With the applications now 
received for current, the plant at the lighting station will be pretty 
well occupied during the winter. Five dynamosare already required, 
with a sixth as a stand-by. In the spring the recent purchase of 
adjoining property will be utilised for the popes of «xtension. Two 
new boilers be put in, and there will be a very considerable 
addition to the generating plant. 


Wormit.—With reference to our note of October 14th 
regarding the lighting of Wormit, near Dundee, the British Illu- 
minating Oompany, of Edinburgh, write as follows:—' As your 
notice con an erroneous ides, kindly allow us to state that tbe 
village is to be lighted in the first instance by a steam plant which 
will be complete in itself. Mr. Stewart, however, intends building 
& windmill, which will be used for charging the accumulators belong- 
ing to the installation, which will enable him to form an ides of ita 
capabilities before going further in the matter. We might point out 
that he intends moving his works to Wormit, and the generating 
plant will be on his works, so that we may reckon on a very high 
plant efficiency." 


„&., 


ELEOTRIO TRACTION AND MOTIVE 
POWER NOTES. 


Brighton.—At the last meeting of the Town Council the 
Purposes Committee re ter from 


: ported the receipt of 
Mr. H. Reason with reference to an application by the 
tric Traction Company to the Board of Trade, for an order under the 
Light Railways Act, to supply electric tramways in a part of Sussex, 
uding Brighton, and requesting an interview for representatives 
to discuss the matter. It was resolved that in the opinion of the 
committee the Council should themselves undertake the construction 
and working of tramways in the borough, and that Mr. Reason be 
informed that they do not deem it advisable to entertain the scheme 
of the British Electric Traction Oompany. It was further resolved 
that in the event of the above resolution being approved by the 
Council, the town clerk do communicate the purport thereof to all 
other companies and persons having submitted proposals for con- 
structing tramways and railways in Brighton. Alderman Reeves, 
in moving the confirmation of the committee's proceedings, said 
they had resolved to oppose the company’s application to 
the fullest extent, and for very many reasons. They had a 
strong opinion that the Light Railways Act was never passed 
with the intention of enabling companies desiring to make profit to 
go into towns, but to give outlying rural districts facilities for 
convey s to railway stations or some neighbouring town. 
They h the strongest objection to any company obtaining the 
power to deal with the streets. There could be no question that if 
tramways were to come in Brighton the Corporation could give 
better facilities to the public. He took it that possibly they would 
not have moved so quickly in the matter as they were now prepared 
to do but for the applications from private companies. They could 
‘not act the part of the dog in the manger. These companies were 
putting them to great expense in defending themselves in the House 
of Commons, and no doubt the effect would be that next year there 
would be before the Council a definite scheme for tramways in 
Brighton. The resolution was agreed to. 


Carlisle.—The General Purposes Committee has received 
a letter from Messrs. Pritchard & Oo., Birmingham, containing the 
proposals of the promoters as to the construction of the tramways, 
and a deputation has waited upon the committee with respect 


-Dewsbury Co 


thereto. The promoters ask for consent to the employment of the 

overbead wire system. The Council has referred the matter to Prof. 

Kennedy to report upon the different systems of electric traction. 
Clontarf.—At a recent meeting of the Clontarf Commis. 


missioners letters were read from the Board of Trade, and their 
inspector, Sir Francis Marindin, relative to the application of th 


hour at night would not be Hue as excessive speed, it was 
ordered that the matter be again brought 

It seems that the Dublin Southern Tramways Company has asked 
the or of Trade to hold a local inquiry on the subject of the 
spee 

Dewsbury.—The Corporation electrical engineer, Mr. O. M. 
plans for a system of electric trams for the 


onas, g 
municipal borough and the districte of Heckmondwike and Ravers 


pplication is to be made by the British 
Electric Traction Company, Limited, London, under the Light 
Railways Act, for powers to construct lines in the district. The 
D, however, has decided to oppose the company 
and also to ask neighbouring authorities to join them in promoting a 
local scheme. The company's engineer has been in the district 
several times surveying, and the application is likely te 
with. Powers are to be asked for to construct lines from Dewsbury 
to Cleckheaton, a distance of about 5 miles, in one direction; and 
also for Dewsbury to Ravensthorpe, a distance of about 2 miles in 
another direction. If the company’s application is : 
head system will be adopted, and it is said the work will be pre- 
ceeded with at once. The population of the districts throagh which 
the lines will pass is upwards of 100,000. There is a system of stean 
trams from Dewsbury to Gomersal, the distance between these two 
places being about 5 miles, and the local company has been 
approached by the British Electric Traction Company with a view to 
the latter taking over the concern. > > 


Dudley.—A special meeting of the Dadley Town Council 
was held on Monday evening for the purpose of considering 
proposal of the British Electric Traction Oompany to take over the 
tramway from Dudley Station to the borough boundary, electrically 
equip it, and so make acontinuous electrically worked line from Dudley 
to Stourbridge. A communication was read from the company stating 
that they were desirous tbat the line through Dudley should be 
transformed with a view of their being able to supply a through 
cba a bigs service 5 Brierley Hill to Stoar- 

ridge. e present, the company considered, was a most opportune 
time to do the work, seeing that they had now all the workmen and 
materials on the spot. The Stourbridge section, it was stated, would 
soon be completed. The Council:gave its consent conditionally. 


Italy.—In connection with the experiments with accumu- 
lator traction about to be carried out on the railway between Milan 
and Monza, La Società delle Ferrorie delle Mediterranea has jet 
placed contracts with Messrs, Grondona, Oorri & Oo., of Milan, for 
two special railway carriages arranged to receive the battery, &., 
with Messrs. Schuckert & Oo., of Nuremburg, for the necessary 
electromotors, controllers, and other apparatus, and with Mess. 
G. Hensembarger, of Monza, for the supply and maintenance of 
two complete batteries and accumulators. 


Limerick.—The Corporation last week decided to refer 
the Limerick Electric Tramways Company's scheme to a committee 
of the whole house. Messrs. O Connor and Dudley, solicitors, Dublin, 
have postponed their application for a like scheme, as nothing could 
be done until the Spring Assizes, and their principals did not 
a tramway scheme would pay unless in conjunction with one for 
supplying electric lighting to the city. 

Liverpool.— Pursuant to a resolution of the Tramways Com- 
mittee, “ the city engineer report generally as to carrying out the 
reconstruction of existing lines and the construction of the new lines, 
authorised by the tramways order of 1898, for electric traction,” Mr. 
Brodie has issued a report. He remarks that in connection with the 
construction of the new lines, and the reconstruction of the existing 
lines y to suit the requirements of electric traction, it bas 
been customary for the Health Committee to pave tramway streets 
from kerb to kerb at the same time as the tramways are laid, 
and as the estimates for paving works to be executed by tbe Health 
Committee during the ensuing year are now being framed it i 
desirable that the Tramways Committee should at an early date 
decide which of the newly authorised lines are to be laid next year, 
so that the Health Committee may be enabled to inclade in their 
estimates the cost of the street works outside tramway limite, which 
will be a charge on paving capital acoount. The committee will no 
doubt desire that in addition to the Aigburth Road and Crosteth 
Road extensions, the Smithdown Road extension should be proceeded 
with at an early date, and these lines can be 
without materially interfering with the exis lines of trafic. 
After a careful consideration of the streets of Li 


ro 


E 


E 


neceseary to maintain certain of 

through the principal thoroughfares radiating from the busines 
centre da the city to rgo ute n V 
very e proportion of the total mileage of the existing 

and he is of opinion that the most convenient course to adopt would 
be to reconstruct these main lines in such an order as would effect 
the greatest saving in maintenance charges. The Tramways Com- 
mittee should, if ble, now decide how much of the existing 
tramways are to be reconstructed for electric traction during wn 
ensuing year, and the city engineer, after carefully considering 
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— ot the existing lines, has come to the conclusion that the 
thes trate those which should first receive attention—West Derby 
Bred West Derby to Moss Street; Stanley Road route, from 
Bayne Ye to Commutation Row; K route, from Old 
Smitha ta Street; Walton route, from Spellow Lane to the Old 
Me lie It would probably be fouud convenient to continue the 
Biel . Road route along Parliament Street to the Park Lane 
rl M leaving the reconstruction of the existing lines in Grove 
Y Street, and Mount Pleasant, until Parliamentary 
Uu ined for the laying of a double line throughout this 
~ Brodie understands that probably 12 months will 
iy lore the new generating station to bs erected in Pumpflelds 
be so far completed as to be able to supply electric power in 
sufficient quantities for working these lines by electricity, but it 
is pointed out that when these lines are reconstructed they will 
be available for horse traction in the same way as the Dingle route is 
worked at the present time, and, further, it would not be necessary 
to erect any or overhead work until the electrical power 
becomes available. In these recommendations the city engineer has 
mumed that the system to be adopted on the outlying lines will be 
the overhead electric trolley system, but should any other — 
be adopted he would still recommend dealing with the lines in the 
mme order. The total length of new lines recommended to be 
constructed is as follows:—Aigburth Road extension 2] miles; 
Croxteth Road, ?-mile; Smithdown Road, 5j miles; total, 84 miles. 
The total lengths of existing linos recommended to be reconstructed 
ate sa follows :— West Darby route, from West Derby to Moss Street, 
b miles; Stanley Road route, from the city boundary to Commutation 
Row, 44 miles; Kensington route, from Old Swan to Moss Street, 
4j miles; Walton route, from Spellow Lane to the Old Hay- 
market, 43 miles; total, 184 miles. The estimated oost of the 
street works, exclusive of overhead or underground electrical quip- 
ment, wil be:—New lines: Aigburth Road extension, £15,660; 
Croxteth Road, £5,220; Smithdown Road (including Parliament 
Street), £30,930; total, £51,810. Reconstruction: West Derby 
route, £25,000; Stanley Road route, £22,500; Kensington route, 
422,500; Walton route, £21,250; total, £91,250. 

The Tramways Committee announce that Oouncillor Rutherford 
wil be appointed chairman during Mr. Wm. Oaltorie’s year of 
office as Lord Mayor. Since the Council adopted, experi men 
the overhead trolley system, great diversity of opinion has been 
locally expressed as to the wisdom of the decision, on various 
grounds, and alarmists are bringing forward their strongest 
argaments as to the dangers of overhead electric wires. 


Manchester.—The City Oouncil on Wednesday passed 
& series of resolutious which mark the first formal steps in the direc- 
tion of acquiring the tramways and working them under the Cor- 
pane The town ne e to serve 1 upon i 

ester Carriage and Tramways Company, ng them 

to the Oouncil certain portions of their un Making: ether with 
the plant. The Council have already practically deci to adopt 
the overhead wire system for working the cars. 


After evidence for and against, Lord Jersey said it would appear 
that the local authorities and the 1 public considered these 
Fmilways would be an advantage, and they 


Middleton.—The Middleton light railway scheme, which 
been approved by the Light Railway Commissioners, came 
E»efore Bir Courtenay Boyle, at the Board of Trade on 20th inst., for 
Cwnfirmation. The scheme is Ie by the British Electric 
A. nction Company, and is for provision of a light railway or 
through the districts of Rochdale, Castleton, Middleton, 


way 
Chadderton, and thence into Oldham. The various Oorporations 


were represented. The proceedings were private. The 


ions clauses in the order were gone through, and arguments 


on disputed points. So far as the Oldham part of the 
Wwecheme is concerned it is understood that as the result of the pro- 
weedings the promoters, who were represented by Mr. S. Morse, are 
to have the powers to make the line as proposed four hundred 
into Oldham, but the powers are not to be exercised for a period of 
two years, and the Corporation intend to goto Parliament for powers 
in the meantime to construct the line themselves. 


Twickenham and Hounslow,—The proposa of the 
Drake & Gorham Electric Power and Traction Company, of which 
BOGios was given to the Twickenham District Cou at their last 
Gating, is to run a light electric railway from the foot of Richmond 
Bridge, through the populous and new district of St. Margaret’s, 
thence to Twickenham and through Whitton to a terminus near the 
te thoroughfare at Hounslow, a distance in all about six miles. 
would connect two very populous centres, and afford a means of 

: cheap, and speedy communication from Hounslow to 
Réczhmond. A large portion of the line, however, will psss through 
UReReveloped, and open garden land, and it will run directly outeide 
wee gates of the Government Military School of Music at 
Kaition, which may incur opposition on the part of the War Office, 
= are anxious for as much quietude as possible for the students. 
Ewart of the line is also within a short distance of the Government 
Otnamervatory at Kew, and will be quite as near to the establishment 
Bi wae the abandoned for an electric railway line over 
mond Hill to Kingston, promoted by the West Metropolitan 
be way Company, and to which it was intimated objection would 
ed on the ground that the electric currents might interfere 
Vh the working of the apparatus at the Observatory. As the 


Government intend extending the of the Ooservatory, it is 
quite feasible that any objections would be with double force. 
The construction of a Jine from Brentford through Isleworth and so 
on to Twickenham and Hampton Court, has been mooted, but a great 
portion of this line would run near the 555 h on the 
other hand, part of the new line from Kew to nslow is almost 
- 9 to that establishment as the Richmond Hill route would 
ave i 


Wallasey.—The question of thè purchase by the Wallasey 
Urban District Council of the tramways of the district now owned 
by a private company was practically settled at the close of last week, 
when a meeting of ratepayers by a majority approved of the Council’s 

in the next session of Parliament. 


pmen e pur- 
chase is £102,000. In this connection the | s 
by the Electrical Committee is £9,800, and the profit of ths first 
year’s working, it is stated, will be £304. A poll has been dethanded 
and is to be taken for testing the views of the ratepayers at lirge. 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Communication with Australia.—In the 
report of the accounts of the Hastern Extension Telegraph Oompany 
for the half-year ending Jane 30th, we find that the general reserve 


po 

ny might be interrupted without the 
public being made aware the fact; we then referred to the 
solitary cable which runs between Banjoewangie and 8 
the only alternative to which cable is afforded 
lines running through Java. From the above -yearly 
see, however, that during the period of renewal of this “ dup! g 
cab'e between Banjoewangie and Port Darwin, commanicatlon with 
Australia must have pee entirely on the original cable laid 
between Port Darwin and Banjoewangie 27 yeas ago, that is, if we 
except the cable from Banjoewangie to Roebuck Bay, which Mr. J 

Pender has pointed out is dependent on the coast land- 
line from Roebuck Bay to Adelaide, and which in a letter to the 
aa the Exchequer he describes as being “ more or less 


Haddersfield Telephones.—The Postmaster-General has 
informed the Corporation that he will be p to grant that body 
a telephone license on the necessary powers granted them 
Parliament. A condition of the license is that it expires in 1911. 

Manchester Telephones,— Yesterday a deputation from 
the Manchester Oor on was to interview Postmaster- 


gin in regard to the telephone question so far as concerns Man- 
ester. 


Telegraphie Interruptions and Repairs — 


g 


CABLES. Down, Repaired. 
West Indies— 
Bt. Lucia-Bt. Vincent ., Sept. 24th, 1898  ... 
Amazon Company's cable— 
Cable beyond Gurupa... June 8th, 18988 - 
iss .. June 21st, 1898  ... aes 
Gibraltar-Tan j . Oct. 18th, 1898  ... - 
Saint Louis du - 
Fernando de Novonha ... Oot. 17th, 1898. ... 
Pernambaoco-Oeara .. Oot. 19th, 189898. 
LANDLINNES. 
Maj unga - Tananari ve ... Oot. 24th, 1898.  ... Oct. 25th, 1998. 
Maulmein- A .. Ock. 24th, 1898 .. Oet. 25th, 1898. 
Baigon- see ... Oct. 30th, 1898  ... Oct. 20th, 1898. 
Ohinese soldiers are to have cut the telegraph wire between 
Lukochisou and , near Pekin. 


Raview. The minutes of evidence now published 
occupy no fewer than 476 pages. 


CONTRACTS OPEN AND OLOSED. 


OPEN. 


Barrow-in-Furness.—November 14tb. The Oorpora- 
tion invite tenders for the supply and erection of cast-iron lamp 
columns, arc and incandescent lamps, automatic switches and fittings. 
Messrs. Kincaid, Waller & Manville, consulting engineers. See our 
* Official Notices” this week. 


Bilston.—October 29th. Tenders are, according to an 
exchange, being invited for the construction of a line of honio 
communication between the Bilston waterworks pumping at 
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the Bratch and the Town Hall at Bilston, with the necessary receiving 
and transmitting instruments, and also the setting up of electric 
recording apparatus in the reservoir at Goldthorn Hill, with com- 
munication wires from the recording apparatus to the pumping 
station at the Bratch, and aleo to the Town Hall, Bilston, for the 
Bilston Urban District Council. Plans and specification, may be 
seen at the offices of Mr. Baldwin Latbam, M.I.C.E., engineer for the 
works, 13, Victoria Street, Westminster, S.W., and also at the office of 
Mr. John D. Wassell, clerk, Town Hal), Rilston, and the form of 
tender may be obtained on application to the Engineer or to the 
Clerk. on deposit of £5, which will be returned to all persons making 
a bon fide tender. 


. Hinburgh.—November 14th. The Council want tenders 
for the supply of marine boilers and mecbanical stokers and engines 
and dynamos for the electric light station in McDonald Road. Con- 
sulting engineer, Prof. A. B. W. Kennedy, 17, Victoria Street, S. W., at 
whose office specifications and drawings may be seen. See our 
" Official Notices " this week. 


France.—November 8tb. "Tenders are being invited 
until November 8th by the French Pcst and Telegraph Authorities 
in Paris for the supply of four lots of telephone cable, and until 
November 10th for 46 kilometres of gutta-percha insulated electric 
cable and 50 kilometres of paper insulated cable. Tenders are to be 
sent to Le Bous-secrétariat d'Etat des Postes et des Té'égraphes, 
Rue de Grenelle, 103, Paris, whence particulars may be obtained. 


Ghent.—October 29th. The Ghent Municipal Council 
is inviting tenders for the installation of the electric light at a new 
theatre. The work, says Daily Tenders and Contracts, has to be 
3 by June lst, 1899 (a fine being imposed for every 
additional day to completion), and maintained for 12 months. Labour 
clause. The contract includes the supply and delivery of 1,337 
incandescent lamps, 20 arc lamps, &c. All expenses for registering, 
Pampi notices, &c., which are estimated to cost 130 francs, to be paid 
by the contractor. A apot of 8,000 francs is required, on which 
2 per cent. will be paid after 60 days. Specifications seen with, and 
5 on payment of 40 francs, from M. Le Sécrétaire 

nal (A. De Bruycker) Gand, or at the office of the paper 
mentioned a Tenders, on stamped paper, registered, addressed 
as directed, with a certificate of deposit, to be posted by October 27th. 
The tenders will be opened at 11 a.m. on October 29th. 


Great Yarmouth.—November 2nd. The Electric Light- 
ing Committee is inviting tenders for the supply of coals to the 
electricity works for a period of 10 months from November 10th. 
Specifications at the office of the Borough Burveyor, Town Hall. 


. Hanley.—November 14th. The Corporation is inviting 
tenders for the erection of a refuse destructor. Particulars from 
Mr. J. Lobley, borough engineer. 


Harrogate.—The Corporation wants tenders for the supply 
of 18 cast-iroti arc lamp poles, 18 feet long above ground, fitted with 
Hyde Park carriers. Borough electrical engineer, Mr. Geo. Wilkinson. 
Bee our “ Official Notices October 21st for particulars. 


Hornsey.—November 7th. The Urban District Council 
is inviting. tendérs. for the supply and erection of electric lighting 
pe for its Oentral Publio Library in Tottenham Lane, Hornsey. 

articulars, &c., from the Council's engineer, Mr. E. J. Lovegrove. 
Bee our Official Notices this week. S 

India.—November 28rd. The East Indian Railway 
Company is desirous of introducing electrically-controlled bloc 
instruments on their system, and invites proposals from makers only 
for the supply of: For single line—18 instruments for nine blocks; 
for double Hino —-80 instruments for 41 stations, and six spare instru- 
ments. Particulars from Mr. A. P. Dunstan, secretary, Nicholas 
Lene, London, E.C. ) 


Manchester.—November 8th. The Corporation is in- 
viting estimates for the laying of an extension of the system of 
underground telephone pipes, with other appurtenant works. For all 
D d wings apply at the City Surveyor's Office, Town 

i ester. 


Middlesbrough.—November 29th. The Electric Lighting 
Committee is inviting tenders for the supply and erection of 
Lancashire boilers, and boiler house plant,elow speed steam dynamos 
and accessories, condensing plant and pipe work, overhead travelling 
crane, switchboard and instruments, accumulators, supply and laying 
of cables, meters. Specifications, &c., from tke cons engineer, 
Mr. Robert Hammond, 64, Victoria Street. See our “ Official Notices” 
this week for further particulars. ` | 


Morecambe.— October 31st. The Electric Lighting 
Committee is inviting tenders for Lancashire boiler, continuous 
current steam dynamo (180 kw.), two 40-kw. transformers, switch 
panels, switches, &c. Electrical engineer, Mr. O. F. Parkinson. See 
our “ Official Notices” October 21st for details. 


Morley. — October 31st. The Morley Industrial Co- 
operative Society is inviting tenders for the wiring, &c., of its new 
buildings in Queen Street. ne 

Redditch.— The Urban District Council is wanting 
proposals from firms of contractors who would undertake the wiring 
of consumers’ premises on a hire purchase or deferred payment 
system. Bee our Official Notices this week for further particulars. 


Southampton.— November 16th. The Committee ot 
Visitors of the Oounty Lunatic Asylum, Knowle, near Fareham, is 
inviting tenders for the supply of two engines and dynamos equal to 


an output of 24,000 watts each, together with all necessary washiag 
machinery. lathe, drill, motors, lamp installations, &c., re in 
connection with the centralisation and increase of the light, hest, 
and power generating plant. See our Official Notices October 7th 
re specifications, plans, &c. 


Spain.—November 8th. The Spanish Post and Te h 
Authorities in Madrid are inviting tenders until November 8th for 
the concession to establish and work a telephone exchange in the 
town of Cuenca. Particulars may be obtained from, and tenders to 
ba sent to, La Direocion-General de Correos y Telegrafos, Madrid. 


Tunbridge Wells.—October 27th. Tenders are being 
invited by the Corporation for the electric wiring and fitting cf 
10, Calverley Parade, for electric lighting, for the i 
Particulars at the Electrical Engineer's Office, Town Hall. 


Toronto (Canada).— November 9th. The Toronto 
Bard of Control is, according to Daily Tenders and Contrads, 
inviting tenders for a complete installation of electric lighting plant. 
Tenders will also be received for the various portions of the work, 
viz.: 1. Engine equipment. 2. Countershafts and pulleys. 3. Belting. 
4. Boilers. 5. Feed pumps and condensers. 6. Water and steam 
piping. 7. Economisers. 8. Dynamos and station electrical 
ratus. 9. Arc lamps. 10. Mast arms and lamp attachments. 11. 
and overhead circuits. 12. Conduits and ca Plans and specifi- 
cations seen, and forms of tender obtained, at the office of the City 
Engineer, Toronto. The specifications for items Nos. 2, 3, 5, 6, and 7 
may be withheld until the remainder of the apparatus is decided 
upon. A deposit in the form of a marked cheque, payable to the 
order of the City Treasurer, to the amount of 24 per cent. of the 
value of the work tendered upon, must accompany each tender. 
Tenders, bearing the bond fide signatures of the con and his 
sureties, to the Chairman of the Board of Control, City Hall, 
Toronto, Canada, by noon on November 9th. 


Wimbledon.—November 7th. The District Council is 
inviting tenders for the supply, delivery, and erection of transformers 
and accessories. Speci &c., from Mr. A. H. 
Victoria Street, S. W. See our Official Notices October 14th. 


Roumania.—November 8th. The General Direction of 
the Roumanian Posts and and Telegraphs in Bucharest is inviting 
tenders until November 8th for the supply of 60 tons of galvanised 
steel wire, 2 mm. diameter, and 16,000 small porcelain insulators. 


CLOSED. 
Belfast.—The Corporation has accepted the tender of 
EHE & Oo. for the supply of an additional mechanical 
stoker. 


Bexhill.— There was quite a large number of tenders 
submitted to the District Oeuncil for the various works connected 
with the electric lighting scheme, for which Mr. A. H. Preece is 
consulting engineer. From these there have been selected for 
acceptance that of Messrs. Hornsby, for the supply of water-tabe 
boilers; that of Messrs. W. H. Allen & Oo., for the engines and 
dynamos, &.; that of the Chloride Electrical S Syndicate, for 
the supply of accumulators. The British In 
will supply the cables and aro lamps, &c., but the contract for the 
switch has not yet been given out. 


Bolton.—The Corporation has JUN aee pete the tenders 
for the supply of machinery and plant in on with its electzic 
trolley tramway scheme. It is stated that the scheme will cos 
£950,000. There will be 70 cars, 30 miles of single track, and a 
seven minutes’ service. The contract for the supply of two con- 
tinuous current generators, with Musgrave engines and boosters, has 
been given to Messrs. Mather & Platt, that for the cables has gone to 
the British Insulated Wire quss while the British Thomson 


Houston Company will supply the switchboards, &c. 
Dewsbury.—The Corporation has accepted the tender of 
the Oallender Cable Construction Company, ted, London, at 


£1,306 10s. 1d., for the extension of the electrical cables to Oxford 
Road, James Street, and other streets in a residential portion of the 
town. 


France.—The French Post and 1 Authorities in 
Paris have just divided a contract for 198 kilometres of paper insu- 

electric cables between Messrs. Aboilard & Go., of Paris, and 
the Société Alsacienne de Construction Mécanique, of Belfort. 


Gloucester.—At the meeting of the Gloucester City 
Council on Taesday the tenders were considered for the erection ol 
electricity works for Gloucester, and that of Messrs. J. Gurney and 


the lowest tender by £376, but it was accepted because Messrs. 
Gurney guaranteed completion in nine months. The highest tender 
was £10,774. It is hoped to have the works running and the electric 
light installed by October next. 


Plymouth.—We understand from an exchange that there 
were 16 tenders submitted to the Oorporation for the supply of an 
enclosed (ironclad) continuous current motor, shunt-wound, for 
10 B. H. P. at 850—950 revolutions, for 520-volt circuit; complete with 
spare armature, starting switches and . They varied from 
£88 odd to £205, and the lowest was accepted, viz., that of the Newton 
Electrical Works, Limited. 
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Roumania.—Two tenders, both German, were submitted 
to the municipal authorities of Braila, Roumania, for the supply of 
electrical energy for lighting purposes in the town, the lowest being 
that of the Helios Company, of Ehrenfeld, Cologne, who quoted 694 
centimes per kilowatt-hour for private electric lighting and 34 
centimes for the public lighting. 


FORTHCOMING EVENTS. 


Friday, October 28th.—At 5 p.m. Physical Society, at the rooms of 
the Chemical Society, Burlington House. Agenda: (1) 
(2) "The Repetition of a Experiment on tho Magneto. 
2) “The Repetition of an on the 
optic Phenomenon discovered by Righi," by Prof. 
Silvanus P. Thompson, F. R. S.; (3) “The Magnetic 
Fluxes in Meters and other Electrical Instruments,” 
by Albert Campbell, B.A. 


Tuesday, November 186. — At 8 p.m. The Institution of Civil 
. Address by Mr. W. H. Preece, O. B., F. R. ., 
the president, and presentation of medals and prizes 
awarded by the council Reception by the president 
in the library after the meeting. 


Thursday, November Srd.— At 8 p.m. Chemical Society. Papers to 
be read: — A Determination of the Equivalent of 
Cyanogen, b7 George Dean, B.A.; Note on the Action 
of Light on Platinum, Gold, and Silver Chlorides,” by 
E. Sonstadt; ‘‘Methanetrisulphonic Acid,” by E. H. 
Bagnall, B. Se.; A Composite Sodium Chlorate Crystal 
in which the Twin Law is not Followed,” by W. J. 
Pope; “On the Composition of American Petroleum," 
by Sydney Young, D.8c., F. R. S.; On the Saparation of 
Normal and Iso-heptane from American Petroleum," by 
F. E. Francis, B.Sc., Ph.D., and Sydney Young, D. So., 
F.R.8. ; On the Boiling Points and Specific Gravities 
of Mixtures of Benzene and Normal Hexane," by D. H. 
Jackson, M. A, and Sydney Young, D. Sc., F.R 8 : “On 
the Action of Fuming Nitric Acid on the Paraffins and 
other Hydro-carbons,” by F. E. Francis, B. Sc., Ph. D., 
and Sydney Young, D.Sc., F. R. S. 


Tuesday, November 8tb.— Paper on The Extraction of Nickel," b 
5 X O. berts - Austen, O. B., F. R. B., Assoc. 


Thunday, November 10th. — Institution of Electrical Engineers. 
Opening meeting for the session. Paper by Prof. 
B. P. Thompson on “ Rotatory Transformers." 


Wednesday, December 7th.— Institution of Electrical Engineers. 
Annual Dinner, Grand Hall, Hotel Cecil. | 


NOTES. 


The Empire and Telegraph Cables.—In view of the 
tension at present existing between this country and France, 
we venture to repeat a warning which will now, perhaps, 
carry more weight than it did at the time it was written. 
The following is the extract referred to:—“ We quite agree 
with the opinion expressed that the present cables which 
pes through the Mediterranean would probably be rendered 
weles in case of warlike complications, as this did actually 
happen during the Egyptian war; but we would go still 
further, and point out that the same objection "pps with 
equal force to several sections along the proposed Cape: route, 
Which, in pios would necessarily have to lie in very shallow 
water, and where they could be easily cut by the enemy. 
Take, for example, the section which would pass cff Brest, 

for more than 150 miles, all the existing lines to Africa 

the East are in water of less depth than 100 fathoms; 
and through this dangerous belt it is now seriously proposed 
to lay a strategic cable! In the case of the Pacific scheme 
any such danger is quite avoided.” That our views were well 
founded has been proved by the evidence given bafore the De- 
partmental Committee which recently investigated the claims 

d the “ all-British cable vid the Cape to Australia. One of 
the members of this Committee was Sir. J. C. Ardagh, 

Director of Military Intelligence, and in a report of the 

Proceedings we read the following: —“ Sir Daniel Cooper 

(New South Wales) and Mr. Playford (South Australia), but 

mote especially the latter, were at first disposed to view their 

exiting lines (two fo Port Darwin, and one to Roebuck Bay) 

* quie safficient for all purposes, though they would have 


liked another line added to this route. This satisfac- 
tion on their part with existing arrangements was, however, 
promptly dispelled by an intimation from Sir. J. C. Ardagh, 
r presenting the War Office, that in the event of our losing 
Egypt, or anything happening in that country adverse to our 
interests, the cables to Australia, Indis, and the East 
geuerally, would be cut at once.“ Bearing in mind 
the scheme of action: of the French fleet recently 
outlined bv Admiral Fournier, it is clear that the cables 
passing off Brest and those through the Mediterranean 
eannot be relied on in war time. It seems a great pity that 
an object lesson, such as the severance of our telegraph com- 
munication with the rest of the world would afford us, is 
necessary to convince Her Majesty's Government that the 
present system of cable connection with Australasis, India, 
and China is quite inadequate, and has absolutely no strategic 
value. 2 | | 


"Magnetic Disturbances and the Loss of the 
“ Mohegan."—With reference to the conjecture that the 
reason for the gs, Mohegan being so far out of her pro 
course was magnetic deflection of the compass. Prof. A. W. 
Rucker has written to the Times, showing the improbability 
of such a theory being correct, in the following words :— 


As the suggestion that the wreck of the Mohegan may have been 
due toa local deviation of the compass is again referred to in a letter 
which appears in your columns to-day, you will perhaps allow me to 
point out that such deviations are more likely to occur on land, where 
the needle may be within a few feet of the disturbing cause, than at 
sea, where they must be separated by a greater or less depth of non- 
magnetic water. Daring the magnetic survey of the United Kingdom, 
carried out by Dr. Thorpe and myself, observations were made at 12 
places in Cornwall. Of these Lizard Down, Portballow, and Falmouth 
were the nearest to the scene of the disaster, and at all of them the 
deviation of the compass from the normal magnetic meridian was 
extremely small The largest disturbance of this kind which was 
observed in Cornwall occurred at St. Levan, near the Land’s Eod, 
and only amounted to 11 minutes of arc, or less than ths of a 
degree. The largest disturbance of the dipping needle was at Mullion, 
and was only 14 minutes. Bie | 

It is trae that it is not . that the compass of a 
ship in relatively deep water might be appreciably affected for 
a distance of three or four miles by a concealed centre of 
magnetic disturbance. The best known case of this sort is 
that of Port Walcott, in North-West Australia, which was fally de- 
scribed by Captain Oreak in the Philosophical Transactions for 1896. 
In that case, however, a compass in the neighbouring coast was 
affected, not as in Cornwall to the extent of a few minutes of arc, 
but through a range of 10°. To the improbability of such a source 


of danger as that suggested having escaped the notice of naval sur- 


veyors in a district so well known as the neighbourhood of the 
Manacles, we must, therefore, add the improbability of a great mag- 
netic focus existing near land on which the magnetic disturbances are 
as small as they are in Cornwall. It is, of: course, possible that here 
and there in that county there may be centres of magnetic dis- 
turbance greater than any we discovered ; but from evidence collected 
in districts, such as the West of Scotland, where magnetic rocks 
abound, I have no hesitation in saying that in general such causes 
could not affect the compass of a ship at a distance of a couple of 
hundred yards, and that though cases, such as that above referred to, 
are known, to which this generalisation does not apply, their number 
is small. 


Trades Unionism Rampant.—Messrs, Calvert have 
written again to the Electrician challenging the statements 
of Mr. Sims, the union secretary. In the first place Mr. 
Sims understated the rates paid by Messrs. Calvert by from 
25 to nearly 50 per cent. Messrs. Calvert, moreover, did not 
discharge men who had joined the union. It appears 
that the bricklayers threatened to strike unless Messrs. 
Calvert’s men became unionists, and these men were 
actually shat out of the building, and Messrs, Calvert tried 
to find the men other employment—a very different thing 
from what Mr. Sims stated. Naturally, Messrs. Calvert 
object to pay 40s. a week to a full blown painter to shellac a 
piece of casing that can as well be done by a boy at 68. 
This appears to have been done, or attempted to be forced 
upon them, and they object to such tyranny. Why sober 
tradesmex should let themselves be terrorised over by the brick- 
laying fraternity it is difficult to say, It seems a pity that 
Mr. Sims could not make a clear statement of fact. | 

Electrically Operated Bridges.— On Wednesday morn- 
ing the first of two new: bridges, which are, to. be operated 
by electricity, and which are to cost about £30,000, was 
swang across the River Weaver, at Northwich, — 
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Electric Light Interruptions.—On Thursday evening, 
the 20th inst., there was a failure in the Brighton Corpora- 
tion electricity supply from 9.10 to 9.30 o'clock. The inter- 
ruption was occasioned by a 220-kw. armature developing 
a sudden short circuit in its windings. The back of 
current into this was so sudden that the automatic cut-out 
had not time on its way ont to entirely clear the contacts so 
as to Ier an enormous demand from the other dynamos. 
This large rush of current caused all of the other machines 
running at the time to drop their cut-outs, and so stopped 
the supply. As over 9,000 amperes were going out at the 
time, the extent of the disturbance to the private house 
districts must, obviously, have been very great. Fortunately, 
it being the early closing night, ically all the shops 
escaped inconvenience, and two of the theatres had intervals 
at the time. 
minimum cut-out, as generally used in England, does not 
always afford the protection ustially ascribed to its use. 

About 7. 30 p.m. on Saturday, shopkeepers’ busiest time, there 
was a failure in the supply of electricity at Wolverhampton. 
The private consumers were without the light until 9.10 p.m., 
but it was 10.30 p.m. before the public thoroughfares were re-lit. 
The inconvenience caused seems to have been very consider- 
able. The cause of the breakdown as given by Mr. Shaw- 
field, the borough electrical engineer, is “ the failure of two 
generator armatures at the main station.” Our local cor- 
respondent says that this is the third or fourth time a break- 
down of the kind has occurred, but happily there is not 
much chance of another similar colla The new scheme 
recently foreshadowed the Lighting Committee of the 
Corporation, and detailed in the ELECTRICAL REVIEW of 
October 14th, was specially designed to obviate the risk of 
any such breakdown as this. 


‘The Effect of the Drought on Steam Boflers.—In 
a letter to Engineering, Mr. C. E. Stromeyer, M. Inst. C. E, 
M.E, ard N.A., chief engineer of the ester Steam 
Users’ Association, says :—'* A somewhat unforeseen result 
of the recent long spell of dry weather is the collapse 
of a relatively large number of boiler furnaces, and I write 
to warn steam users against this danger, and hope that the 
press, particularly in rural districts, will convey this warning 
to their resdere, Tt appears that, as it is at present difficult 
to obtain sufficient water through the usual supplies, some 
boilers have now to be fed from old disused wells, or other 


questionable sources, which in this dry weather contain 


relatively much saline matter ; in fact, nearly all fresh water 
supplies are now more saline than during a rainy season. As 
a consequence, more salt than usual enters a boiler, and as it 


is not distilled over with the steam, it accumulates until the 


water becomes overcharged, and salt scale is deposited on the 
furnaces, and these colla Through this cause this aseo- 
ciation has already suffered by having to renew three collapsed 
furnaces fgr some of its members, while abont 20 other 
furnades were on the point of collapsing, the water in these 
boilers being either quite or nearly saturated. In fact, in one 
case, although no collapse took place, the whole inside surface 
of the boiler was found covered with salt crystals about 4-inch 
cube. The water was, of couree, quite saturated, viz., over 
50 ozs. per gallon. I would, therefore, warn steam users to 
examine their boilers personally to see whether any salt has 
gathered around leaky seams, joints, or cracks, or whether the 
water in the boiler has a strong salty taste. If 80. the boiler 
should at once be blowed down and refilled about 8 inches to 
12 inches, a salinometer should be obtained, and care should 
be taken to keep the density of the water below . Unlike 
marine boiler& land boilers are not fitted with salinometer 
cocks, and the water has therefore to be drawn from the 
water gauge; While doing so the top cock should be closed, 
otherwiee a wrong sample is obtained.” | 


Yorkshire College Engineering Society.—“ Instances 
of the Right and the Wrong Way in Common Medhanical 
Details " waa the subject of the opening address last Monday 
evening by the president of the Engineering Society in 
55 with the Yorkshire College, Mr. J. H. Wicksteed, 


Personal.—We understand that Mr. Olande W. Hill has 
resigned ition of manager to the Phoenix amo 


Company, of 


From the above it seems that the automatic - 


The Resistance of the Human Body.— Experiments 
to determine the resistance of the body to the passage of 
electric currents arr described in a commnnication from Mr. 
James E. Boyd, of the Ohio State University, to the Physical 
Review, August, 1898. The experiments, says the Electrical 
World, were made with both direct and alternating carrents, 
the circuit being from hand to hand, contact being made by 
immersing the four fingers of each hand in salammoniac 
solution. With alternating currents the resistance was ob- 
tained by measuring with a dynamometer the current flowing 
through a given resistance, and with the same voltage that 
flowing through the body. With E.M.Fs. varying from 4 to 
6:8 volts, the resistance was found to be practically indepen- 
dent of the current flowing, averaging 1,550 ohms, the cr- 
rept varying from 2:6 to 4'4 milliamperes. With direct 
currents the resistance of the contacts was eliminated by 
using the fall of potential method, the measured currents 
being passed through the body and fall of potential between 
wrist and wrist, or apy parts desired being measured by 
means of a condenser and galvanometer, the fall of potential 
without current end subtracted from that with current to 
eliminate any electrolytic effect. With about 14 volts and 
0°8 of 1 milliampere, the resistance from wrist to wrist was 
found to be about 625 ohms. From the liquid in the jar to 
the adjacent wrist a value of 350 ohms was found, giving a 
total resistance from jar to jar of about 1,325 ohms. Osher 
resistances found were those from wrist to elbow, 200 ohms; 
from wrist to end of shoulder blade, 267, and from shoulder 
to instep, 291. 


A New Property of Iron.—In a letter to Nature of 
October 20th, Mr. J. S. Stone, writing from Boston, U.S.A., 
describes an experiment which is at first sight startling. 
One end of an iron or ateel bar is heated to redness and 
suddenly planged into water. At the instant of plunging it 
the other end of the bar becomes heated. The action does 
not occur with brass. One is familiar with the sudden fall 
in the specific heat of iron when cooled to its critical tem- 
perature from a higher one, producing recalescence, bat s 
similar property at ordinary temperatures produced by a 
sudden chango in a distant part of the bar has never been 
noticed before, so far as we know. Mr. Stone discussed the 
phenomenon with several other scientific men, so that there 
can be no reason to doubt the accuracy of the observation. 
The physics of iron and steel is becoming a very large and 
important subject, and a discovery of this kind may lead to 
very important extensions. 


A Conductor in a Hurry and a Sequel.—Oar New 
York namesake quotes the following :— 


The street car conductor was not in good humour. Someone has 
passed a bad quarter upon him, says the Detroit Free Press, and that 
accounted for hie starting the car before the three women and a child 
were fairly aboard. | NM 

Oae of the women was mad at being dumped without warning into 
a seat; the conductor saw that as he started to collect their fare, but 
he was mad, too. 

“ Madam,” he said, as she tendered her fare, this child that is 
with you will have to be paid for as well." 

"I haven't the slightest idea of paying ite fare,” snapped the 


woman. | 
“Then I shall put it off,” answered the conductor, reaching for the 
L 


“ You don’t dare,” flashed the woman, 

Ting! The conductor brought the car to a stop, picked up the 
child and deposited it upon the street, and rang to go ahead. 

" Madam," he said grimly, you will find your child back there on 
the corner." 

“ My child ?" snapped the woman. It isn't mine.” 

* Whose is it, then?“ the conductor. 

“T baven't the slightest idea,” she answered coolly. 

Then the child’s mother, who had been engaged in an exciting 
discussion with a friend over the merits of a new gown, awcke to the 
fact that her child was missing, and then the fireworks that played 
around the unfortunate conductor's head reminded him of a Fourth 
of July display. 


The Mishaps on the Waterloo and City Railway— 
Daily Tenders and Contracts yesterday gave itg version 
the * real cause of the stoppages on this electric railwsy. 
It says that on one occasion the weight of the passenger, 
who crowded into the train like herrings in a barrel, brought 
the brake gear down on to the middle rail, thereby cutting 
off the current from the motors. As soon as the carriages 
were relieved of sufficient weight to clear the brake from 
contact the difficulty was overcome, 
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Sheek Fatality.— The inquest was held last week into 
the death of the labourer who was killed by electric shock at 


en shipyard, Dumbarton, on 10th inst, The case has 


Lev 

been y mentioned in the ELECTRICAL Review. The 
jary unanimously found that Connolly was accidentally 
killed in consequence of his seizing hold of a wire charged 
with electricity while employed and at work in the Leven 
shipyard.” 


Coast Defence.—In ion for eventualities with 
France, the military authorities at Portsmouth have asked 
the Corporation if the electric current used in lighting the 
town could be supplied for the searchlights erected on the 
rea front, and commanding the entrance to Spithead and the 
Solent, A ready affirmative has been given. 


Main. Bex Explesion.— On 5 there was an 
explosion in an electric light main box in 


Strand, W. C. 


Lectares.—At the Floral Hall. Ashby-de-la-Zouch, on 
Saturday, Mr. L. W. de Grave, of Derby, lectured to a fairly 


large gathering of colliery officials and miners on Recent 
erp in the Design and Construction of Electric Mining 


NEW COMPANIES REGISTERED. 


Telephone Bell Push Syndicate, Limited (59,221).— 
on October 


eom was registered 
£2,000 in £1 shares, to ad 
md Alexander J. Wilson, jun., and to acquire, own, snd work an 
. invention for i ments in telephonic bell pushes." The sub- 
' wribers (with five shares each) are:—A. J. Wilson, jun., 80, Lombard 
Street, E. O., gentleman; G. L. Anders, 33, P Hill Gardens, 
 Sydenbam, 8. E., i j F. M. Robertson, 28, Damer Road, 
. Pulbam, & W., gentleman; J. King, 14, Earlsfield Road, Wandsworth, 
8 W., ; L. W. Stanley, 
C. gentleman; J. F. Jamieson, 35, Walbrock, E O., accountant; 
F. 0. Jerram, 40, Longley Road, Tooting, agent. The first directors 
(to number not less than two nor more than five) are to be nominated 
ug ee qualification, £50. Registered office, 35, Wal- 


» With a capital 


National Conduit and Cable Company. Limited 
(59,251).—This company was registered on October 21st, with a 
apital of £1.000 in £1 shares, to construct, lay down, establish, fix 
iad carry ont any conduits, cables, wires, lines, accumulators and 
waks, and to carry on tbe business of electric cable and wire manu- 

electrical engineers and contractors, suppliers of electricity, 

de. The subscribers (with one share each) are:— C. T. C. Price, 5, 

. Prince Arthur Road, Hamvstead, solicitor; H. G. Carvall, 52, Mor- 

ner „Kingsland, N., clerk; N. G. Newington, 10, Oroxted 

- Rad, West Dulwich, clerk; G. J. Jackson, 23, College Hill, E O., 

0. W. Barrett, 98, Alderney Street, Warwick Square, B. W., 

^ cak; J. H. B. Odell, 49, Fawcett Road, S. E., clerk; A. Benwell, 10, 

1 Machell Road, Nanhead, B.E., clerk. The number of directors is not 

to be les than three nor mors than seven; the first are to be 

, Dominated by the subscribers; qualification, £100; remuneration as 
_ the company may decide. Registered office, 23, College Hill, E. O. 


Rlectro-Smelting Company, Limited (59,252).—This 
; Cmpany was registered on October 22nd, with a capital of £10,000 
in £50 shares, to acquire any lands, mines, rights, minerals, &c., and 
to win, get, reduce, dress, refine, and prepare for market, ores and 
; mineral sabstances, and precious stones. The subscribers (with one 
; there each) are:—Arthur H. Brigg, Bradford, spinner; Leonard 
Calvert Halifax, worsted spinner; John O. Horsfall, Oroeshills, 
eighley, worsted spinner; Benjamin Musgrave, Bradford, chartered 
accountant: Thomas Priestley. Great Horton, Bradford, manufac- 
i Isaac Smith, 22, Heath View, Halifax, wool merchant ; Francis 
hitehead, Bradford, spinner. The number of directors is not to be 
» {em than three nor more than seven ; the first are John C. Horsfall, 
, tion sa fixed rm ori Morena cae. 1 "Bradford 
company. office, 1, 
Exchange, Bradford. d 


j 


i m registered - 

, "A8 (1,500 deferred), to seek for and secure openings for the employ- 
| 

| 


uy. Per or otherwise. The subscribers (with one sbare cach) 
: Boy, H. Sainsbury, accountant, P. G. Tovey, clerk, Charles 
B- ig and Herbert P. Oousins, registrar, of Worcester House, 
ok, E O.; C. F. A. Spashett, Hillfield Road, West Li tyran 

; J. H. MceOsshen, 30, Hamilton Road, Wimbledon, 
, Meountant; P. H. Hetherington, 14, Liston Road, Clapham, S. W. 


ellington Street, 


tan agreement with George L. Anden 


1 and 2, Great Winchester Street, 


The first directors are Montagu F. Armstrong, John S. Bergheim, and 
the Hon. W. Vernon; qualification, 500 ordinary or 10 deferred shares ; 
remuneration, £400 per annum and a share of the profits divisible. 
Registered office, 11, Cornbill, E. O. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


— 


British Ineandescent Electric Lamp Company, 
Limited (48,521).—This company's annual return was filed on 
October 11th, when 5,307 shares were taken up out of a capital of 
£10,000 in £1 shares. 2,000 are considered as paid, and £3,300 has 
sE received an the others. No calls have been made on seven 

ares. l 


Sunbeam Lamp Company, Limited (25,498).—This 
company's annual return was filed on August 27th, when 1,765 shares 
were taken up out of a capital of £25,000 in £10 shares. 857 are 
considered as paid, and £9,050 has been paid on the others. 


CITY NOTES. 


Eastern Extension, Australasia, and China Telegraph 


Company, Limited. 


Tun fiftieth half-yearly ordinary general meeting of the above company 
was held on W day at Winchester House, the Marquis of Tweed- 
dale presiding. 

The ORHAmMan said that before he asked them to approve of the 
motion that the report and accounts of the directors now submitted 
be received and adopted, he would trouble them with a f:w observa- 
tions on the proceedings of the half-year which ended in June. The 
gross revenue for the half-year was £277,382, being a decrease of 
£13,467. He thought that would not be regarded as unsatis 
when it was borne in mind that the past half-year compared with the 
period when the China, Japan, and other tanffs were considerably 

igher than they were now, and that the political disturbances and 
the cutting of the cable between Hong Kong and Manila affected their 
traffic with these islands. From those causes a larger decrease might 
bave been anticipated; but, happily, the growth of traffic in other 
directions had very nearly made up the deficiency. The working and 
other expenses amounted to £102,873, being a small increase of 
£3,448, which was accounted for by the fact that the repairs to cables 
during the half-year under notice were heavier than in the same 
period in 1597, and also by the opening of several sfations in the 
Philippine Islands by arrangement with the Spanish Government, to 
which he referred at some length at their last meeting. The usual 
intérim dividends at the rate cf 5 per cent. per annum had been paid, 
amounting to £62,500, and they had transferred to the general 
reserve fund the sum of £50,000, while the sam of £10,723 was 
carried forward to the next account. Daring the half-year the policy 
of stren ing weak portions of their lines had been steadily pur- 
sued, with the result that the Penang-Sumatra cable had been 
entirely renewed. The Java-Port Darwin duplicate cable has been 
renewed to the extent of 185 nautical miles, and 207 nautical milea 
had been added to the Hong Korg-Cape Bolinao cable to Manila. The 
cost of those operations had been £46,709, the whole of which, as 
they no doubt had observed from the accounts, had been debited to 
the general reserve fund. When he last bad the pleasure of address- 
ing them he referred to the dangers and privations to which their 
staff was exposed in the Philippine Islands, owing in the first instance 
to the native rebellion, and afterwards to the hostilities which broke. 
out. between Spain and the United States. The latter event ren- 
dered the position of their staff, as they could easily imagine, a very 
delicate one, and that state of things lasted several months, but he 
was happy to say, that although great privations were suffered by 
their employós, and great damage was done to property both public 
and private, no lives were lost, nor did he think any of the staff were 
injured. When the peace preliminaries were agreed upon, they were 
able to make several satisfactory arrangements with the two Govern- 
ments, under which the Hong Kong-Manila cable and the Manila-Panay' 
cable were reopened on a neutral basis, so that the company was now 
working direct with the public instead of through the medium, 
as before, of the Spanish offices at Manila. Unfortunately, the 
political situaticn was still very disturbed, and further fighting was 
reported to have occurred a few days sgo in the neighbourhood of 
their Tuburan station on the island of Cebu. He should mention that 
the courage and devotion to duty layed by the company's staff 
duging the earlier troubles had been s y recognised by the Spanish 
Government, who had granted special decorations to the officers con- 
cerned. He could not himself personally refrain from expressing bis 
admiration of the conduct of Mr. Herbert Jones, their sa 
and his subordinate during the extremely trying time they had 
passed. The time, he hoped, would come when they would be able 
to recognise from that side of the table the services had rendered 
during that time. The company’s claim against the 
the United States for compensation in respect of the loss from the 
cutting of the Manila cable had not yet been decided. The 


lovernment appeared to be under the impression that the repair of 
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the cable was effected by their own officials, but that was not the 
case, as the repairs were temporarily made by the company’s staff, 


assisted by an American boat, and were afterwards permanently 


effected by the company’s own boat. He had on more than one occa- 
sion referred to the establishment of cable communication in the 
Pacific, and the occupation of the Philippines by the United States 
was undoubtedly a real stimulus to efforts having that object in view. 
Bo far, however, as they knew, nothing definite bad yet been 
arranged, and all he could say with regard to it was, that they were 
carefully watching developments in that direction, and the sbare- 
holders could rely upon them to take steps to protect in every way 
the company’s interests. 

Mr. F. A Bevan seconded the motion, which was agreed to. 

Mr. NzwrToN proposed a vote of thanks to the chairman and the 
board, and this having been carried, the meeting ended. ] 


North Staffordshire Tramways Company, Limited. 


Tum general meeting of this company was held last week at the 
eae Tavern, Gresham Street. Mr. Alderman E. J. Hammersley 
re oe 

t With regard to the negotiations with the British Electric Traction 
Company, the CHAIBMAN said that he had been in hopes of announc- 
ing the final settlement of all matters, and within the last half hour, 
indeed, they had received information which induced them to antici- 
pate that the purchase of their undertaking would be completed 
within a few days on the terms already agreed to. A further meeting 
of the shareholders would then be held, at which exact figures and 
all the details would be laid before them, and within & short time 
afterwards they would receive the amount for which they had agreed 
to sell their undertaking. He understood that & new company had 
been registered, which would amalgamate the powers possessed by 
the old North Staffordshire Tramways Company, as well as the 
powers which had been obtained. for the extension through the 
Potteries, and there would be one great system of light railwavs and 
tramways throughout that populous district, It would be under one 
management, and he hoped that it would be as successful as that of 
the North Staffordshire Tramways Company had been. The traffic 
réceipts for the half-year to Jone 30th last, as compared with those 
for the corresponding period of 1897, showed a decrease of £218, but 
they had been engaged in the reconstruction of the whole of the 
lines for tbe purpose of substituting electric traction for steam. and 
they had, therefore, had many difficulties to contend against. They 
had carried fewer passengers by 43,000, although the number con- 
veyed had been rearly 2,000,000. The traffic had been carried on 
under considerable disadvantages, and it had required the greatest 
vigilance, day and night, to conduct the ttaffic, and to prevent acci- 
dents. It would not have done to stop the traffic, as this would bave 
entailed not merely temporary, but permanent loss. He hoped that 
in two or three weeks the reconstruction cf their lines would be 
finished, and ther they would be able to submit to the shareholders 
a 1 0 statement cf everything they had done in connection with the 
Work. l l 


The Morecambe Electric Light and Power Company, 


THE sbareholders in this company, now in liquidation, have received 
& statement of accounts, which will be submitted at a general meet- 
ing on November 2nd. From this statement it appears that the total 
receipts since the extraordinary meeting in February, 1896, amount 
to £3,423 5s. 7d., the principal items including the following :—From 
Morecambe District Council for plant and undertaking ae the 
amount awarded under arbitration), £2,718; other plant sold, £131 
12s. öd.; cash at bank, £500; other receipts (including acceptances 
matured, bank interest, &c.), £73 138. 2d. The expenditure included 
the following :—Messrs. Johnson & Tilly, solicitors, taxed costs, £382; 
liquidator's solicitor's coste, £188 10s. 1d.; debenture bonds, “A” 
series, in full, £2,052 63. 7d. ; debenture bonds, B" series, at 3s. 61d. 
in the £, £530 12s. 5d.; other expenses (including Jaw costs, secre- 
tary's salary, rent, rates and taxes, wsges, Board of Trade fees, bank 
commission, half costs of award), £264 18s. 9d., leaving a balance of 
178. 9d. The statement further shows that there are no assets avail- 
able for either unsecured creditors or ordi shareholders, as 
8 :— Various unsecured creditors, £324 13s. 4d.; ordinary shares, 
£6,759. | 


Brazilian Submarine Telegraph Company. 
THB ordinary general meeting of this company was held on Wednes- 
day at Winchester House, Mr. John Denison Pender presiding. 

The CBAIBMAN, in moving the adoption of the report, said there 
was a decrease in the total expenditure for the half-year of £4,690 
odd, which, however, was entirely a question of repairs or no repairs 
of cables. In the previous half-year there was a sum of £5,725 
standing to repairs of cables, and in the half-year ending with June 
last the company were fortunate in having no such . After 
providing £3,200 for debenture interest and sinking fund, and 
£1,713 for income-tax, there remained a balance on the half-year's 
business of £77,300 odd. The repair of one of the cables would 
be rather an expensive matter, lying, as it did, at a depth of 
considerably over 2,000 fathoms. The present statement dealt with 
the Brazilian accounts, but next half-year thers would be taken into 
consideration also the receipts of the Western Brazilian, in con- 
formity with the arrargements that had been carri.d out. With 
regard to what had taken place since the last meeting, which was 
held in August, to confirm the carrying out of the arrangements 
entered into with the Western Company, that company'ss 


had sent in their assent to a very much larger amount than was rẹ 
quired for the legal vus a for the carrying through of these arzange- 
ments by the two boarde. The result was that there now sat on the 
board of the Brazilian Submarine Company Mr. W. 8. Andrews, Lord 
Richard H. Browne, Mr. Jobn Coppen, and Mr. D. H. Goodiall u 
directors from the Western Conipany. . Personally he (Mr. Pender) 
was occupying the chair there for the last time. The board con- 
sidered, and very rightly, that the seniority as a telegraph directa 
of Mr. Andrews, who had been for many years associated with the 
telegraph world, entitled him to take the chair on the joint board. 
and he (Mr. Pender) hardly needed to say that he most thoroughly 
concurred with the rest of the directors in the appointment. 

The motion for the adoption of the report was carried unani. 
mously, and the proceedings closed with the usual compliment to the 
chairman and directors. B 


Wireless Telegraph and Signal Company, Limited. 


AN extraordinary general meeting was held on Tuesday ai the 
offices of the company, Mark Laue, Mr. H. Davis presiding. 

The resolutions which were passed at the meeting on the 7th inst. 
were confirmed. They were (1) for increasing the capital of the 
company to £200,000 by the creation of 100,000 further shares of £1 
each, 25,000 of the new shares to be offered at par in the first instance 
to all who are members of the company at the date of the offer; and 
(2) for substituting for article 55 an article. providing that every 
member shall have one vote for every share held by him; “bat no 
member shall be entitled to vote in respect of any shares held by him 
in excess of two-fifths of the issued capital for the time being of the 
com 8 i 

e — in answer to questions, stated that it was only 
intended at present to issue 25,000 of the new shares at par, and these 
would be offered to members who were on the register on 15th pror. 
Any shareholder who had odd numbers of shares must buy or sell 
some sbares, as the directors had been advised that they could nd 
issue fractions of shares. 


The City of London Electric Lighting Company. 
Limited.—Return of gross revenye from supply of electricity only 
during quarter ended September 30th, 1898:—Gross revenue from 
public lighting, quarter ended September 30th, 1898, under new 
scale, £3,196; corresponding quarter last year, under old scale, 
£3,146. Gross revenue from private lighting, &c., less allowances to 
customers, quarter ended September 30th, under new scale, £23,705; 
corresponding quarter last year, under old scale, £21,978 ; total, quarter 
ended September 30th, under new scale, 1898, £26,901; total, 
corresponding quarter last year, under old scale, £25,124; increas, 
£1,777. Equivalent of 8-C.P. lamps connected on September 285, 
1898, 334,573; increase during quarter, 12.874. Equivalent of 8-C.P. 
lamps connected on September 29th, 1897, 278,162; incresse during 
corresponding quarter last year, 7,264. 


Oriental Telephone and Electric Company, Limited. 
The directors bave declared an interim dividend of 4d. per share, 
freo of income-tax, payable to those shareholders whose name 
were on the register 'om 26th inst. The warrants will be posted 
Slet inet. | PE 

Callender’s Cable and Construction Compaay.— 


The board have declared an interim dividend of 5s. per share on 
the ordinary shares, being at the rate of 10 per cent. per annum. 


TRAFFIC RECEIPTS. 


t 


The Blackpool and Fleetwood Tramroad Company. The reoeipts for the week 
ending October 2nd, 1898, were £242 14s. 10d.; aggregate to date, £125: 
4s. 7d. ' i 


The Bristol Tramways and Company, Limited.—The receipts for the 
week end October 21st, 1898, were £2,566 


2a, 6d.; corresponding 
period, 1897, £2,618 5s. 9d.; decrease, £47 3s. 84. 


The City and South London Railway Company.—The receipts for the week ead- 
ine October 28rd, 1808, were £1,024; week ending October 24th, 1807, 
£970; inorease, £54 ; total receipts for half-year, 1898, £16,277 ; 
period, 1897, £15,521; increase, £756. i 

The Dover Corporation Electrio Tramways.—The receipts for the week 
ending October 22nd, 1898, were £184 Os, 2d.; week ending October Brd, 
1897, £122 bs. 10d. ; increase, £61 14s. 4d.; total receipte 4, 
1898, £6,984 98. 8d. ' 


The Dublin United Tramways Ooinpany.— The receipts for the week ending 
October 91st, 1898, were as follows Co. rt 
Os. Sd. ; ditto, electric cars, £819 9s. 4d.; D. 8. D. Co., electric cars, t ! 
15s. 9d.; total, £8,249 5s. 9d; corresponding week last year—D. U. T. Sn 
horse cars, £2795 19s. 8d.; D. 8. D. Co., electric cars, £498 66. 7d.; p " 
£8,289 6s. 3d.; decrease, £40 0s. 6d.; te to date, £68,994 1 
aggregate to date last year, 468,575 2s. 7d.; inorease to date, £5,419 9s. E 
Worked :—The mileage open is 18 miles electrically, 81 miles by 0 
against 8 miles electrically, and 84 miles by horses, for the correspo ing 
period last year. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
October Ard, 1898, amounted to £1,876; corresponding week last yes 
1,835; increase, £4]. " 
The South Staffordshire Tramways Company. The receipts for the week en e 
October 21st, 1898, were £688 10s. 8d.: week ending October sind, | 100 : 
£664 8s. ; aggregate receipts for 42 weeks, £26,559 18s. last year, £364 
The Western and Brasilian rap aere Limi receipts for 


ted.—The 
the week ending October 91s after ded 17 cent, of the 
gross recei 15 mule do ihe London Pissing Nania Telegraph Oe 
pany, Limived, were £8,404, 


n 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


Stoc 
Closing Closing during 
AME. or Dividends for , : 
? share. the last three years. | Det. igi | Det. Wen. Oct ath. 
Pass AD — m 
1895. | 1596. 1897. Highest.| Lowest 
3 “African Direct t Telegraph, 4 95 Debs. 100 4 95 100 —104 100 —104 sà 
25, 00€ Amazon Telegraph, shares $i IU! a 6— 7 6— 7 
25,000 Do. do. 5% Debs. Red. 100 92 — 95 | 92 — 95 ie 
923 raei Telegraph .. nn. 1. Stock £2 9s|£213s| 3 J | 63 — 66 xd 61 — 64 T e 
0 zem do. 6 %, Pref. . Stock E4 1885 6s| 6 J |1131—1144 111 —112  |114j | 111 
88 do. Deferred... ps ae . [Stock] ... .. | 154— 1543 | 13$— 14} 1418| 133 
| Brasilian 8 Telegra 10|7 Y * 7 % | 152— 16} | 152— 164 104 ... 
Do. 5 K Debs. 2nd series, 1906 100 | 5 111 —115 111 —115 - ja 
Chili Telephone, Nos. 1 to 44 000 MEE 4 : d 34 3 "s i 
Commercial Cable $100 | 7 8 8 % |180 —190 180 —190 M ues 
918,2 Do. do. Sterling 500 year 4 % Deb. Stock Red. |Stock| ... I 104 —106 104 —106 105] | ... 
2. 850 Consolidated Telephone Construction and eee E^ 1j 2 — a— zi ii 
16,000 Cuba Telegraph ; 8 8 7S 81— 81— 5i TT at 
| Do. 10 95 Pref. 10 10 % 10 95 10 Ie 164. | MI— MPO] s |o. 
931 | Direct en N ; 5 4 4 4 * 4 — eid ied 
N do. Cum. Pref. -" 5 10 10 10 10 — 11 10 — 11 ies " 
Do. do. 43 Debs., Nos. 1 to 6,000 ... | 50 | 44% | 44% | 44% 103 —106% 104 —107% | ... M 
| Direct United States Cable  ... ..| 20 | 23 24 .. | l14— 12 xd 114— 112 1113] 118 
Direct West India Cable, 44 95 Reg. Deb. 100 |... se .. 101 —104 101—104 "e "€ 
. Eastern Telegraph, Nos. n to 400,000 " 10 | 64% | 64% 7 95 | 173— 18łxd| 171— 172 | 178 173 
Do. % Pref. Stock a BOO} 4. T . . 104 —107 xd|104 —107 106 | 1044 
Do. pa Certs., 50 95 paid T TA ' ose .. | 52 — 55 xd| 52 — 55 a ivi 
Do. Debs., e August, 1899... | 100 5 5% 15 95 100 —103 100 —103 a e 
Do. Mort. Deb. Stock Red. Stock 4 4 & 4 126 —130 126 —130 1M 1. 
Eastern 226 J CA. Astralasia 75 China Telegraph 10-1 7 7 y 174— 18 xd| 174— 17i 173? | 17] 
o. us. Gov. Sub.) Deb., 1900, red. ann. 
drgs., reg. 1—1,049, 3,976—4,326 100 |9 20 | 9 76 5 % 100 —10 — 100 —104 ts 
Do. do. Bearer, 1,050—3,975, 4,827—6,400 | 100 | 5 & 5 & 5 & 101 —104 |101 —104 
H Do. 4h Deb. does sid " ... |Stock| 4 4 4 125 —129 125 —129 
astern and South African Telegraph, 5 % Mort. Deb., ^ 
1900 red. ann. drgs., Reg. Nos. 1 to 2,343 } 100 | 5 % 5 * „ ee ae ae 
Do. do. do. to bearer, 2,344 to 5,500 | 100 | 5 5 .4. 101 —104 101 —104 
8 4 % Mort. Debs., Nos. 1 to 3, 000, red. 1909 100 4 4 . |102 —105 102 —105 
Do. 4% Reg. Mt. Debs. een Sub. * 18,000 25 4 4 .. 104 —107% 104 —107 T 
Globe Telegraph and Trust 10 | 43 4) 44 12 — 124 |12— 1 124 | 121 
Do. do. 6 % Pref. 10 | 6 6 6 162— 17i 162— 171 171 16} 
Great Northern Telegraph, of Copenhagen... 10 |10 10 10 281— 294 | 28}— 291 | 291 
| Do. do. o. 5 % Debs. ... | 100 5 5 5 101 —104 100 —108 is * 
9 70 00 Halifax & Bermuda Cable, 44% Ist. Mt. Dbs., w'n.1-1,200,rd.| 100 | ... wee . |101 —104 101 —104 b sii 
70 00 Indo- European Telegraph ae 25 10 10 10 52 —55 52 — 55 544 
00,0001 London Platino-Brazilian Telegraph, 6 % Debs. ... 100 | 6 6 6 109 —112 109 —112 8 - 
90| Montevideo Telephone, 6 95 Pref., Nos. 1 to 28,000 5 4 4 4 22 21— ve ss 
National Telephone, 1 to 484,597 ‘ki 5 54 54 6 51— 553 5i— 558 61 54 
Do. 6 J Cum. Ist Pref. 10 | 6 6 6 12 — 14 12 — 14 "- a 
Do. 6% Cum. 2nd Pref. ... 10 6 6 6 12 — 14 12 — 14 . 
Do. 5 % Non- cum. 3rd Pref., 1 to 250,000 5 5 5 5 51— 5 53— 5 54 61 
| Do. 33 95 Deb. Stock Red. Stock, 34 34 34% |100 —105 100—105 1013 | ... 
Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1/6 5 5 8 — í— 2 ies a 
Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 4 4 105 —108 105 —108 - : 
Reuters . R D X. 5 5 Ga 74— 8h p 
Submarine Cables Trust ud Oert.| ... via .. 133 —138 xd|133 —138 5 
Unit ed ad Plate Telephone xs 5 4 5%16%| 4— 43 41— 42 ‘> 
do. -. 6% Debs. Stock 5 ane .. 103 —106 103 —106 a 
West Pus Telegraph, 7,501 to 23,109 10 | 4 nil | nil 8 44 á 
9,4000. Do. do. 5 * Debs. . 100 5 5% 5 5 99 —102 99 —102 ye 
,008 West Coast of America, Nos. 1—30, 000 and 53, 001—538, 008 S5 dw i TA — 4 40 
Do. do. 4% Debs., 1—1 500 gua. by Braz. Sub. Tel. | 100 ... T .. |104 —107 104 —107 a 
Western and Brazilian Telegraph d ve] XS 2 $ 8195 | 121— 122 | 121— 123 n" 
Do. do. do. 5% Pref. Ord. . 74| 5 5% 5 & 8 — 8 — 83 m 
Do. do. do. Def. Ord. 74| 1 nil B 4 — 4 — 44 4 
Do. do. do. 4 % Deb. Stock Red. Stock] ... Jh .. |107 —110 107 —110 107 Mid 
West India and Panama Telegraph .. x1 241. 1 4 l — 1 li— 1i l&| 1i 
Do. do. do. $ Cum. Ist Pref. ... | 10 6 6 6 91— 93 91— 93 91 91 
Do. do. Cum. 2nd Pref. ... | 10 6 6 6 7 — 7 — 9 T - 
Do. do. ni 5 96 Toa. Nos. 1 to 1,800 | 100 | 5 5 5 106 —109 106 —109 5 - 
| Western Union of U.S. Telegraph, 7 87 Ist Mort. Bonds 81000 7 7 7 105 —110 105 —110 - e 
Do. do. do. Ster. Bonds. | 100 6 | 6 6 % | 98 —103 | 98 —108 " 
ELECTRICITY SUPPLY — 

1 

80,0. Charing Cross ana Strand Electricity Supply ‘i 5 5 % 6 E j s * 114— 121 | 114— 123 Y^ 8 
20,000 Do. do. do. 4j % Cum. Pref. 5 6 — 63 6 — 64 64 ... 
26,000 *Chelsea Nlocirioity Supply, Ord., Nos. 1 to Y ^ EE E XE 81— 9 8— 9 8# | 84 
60,000 Do. do. do. % Deb. Stock Red.... Stock a 118 —115 113 —115 - 995 
50,000 | City of London Electric Lighting, Ord. 40,001—90,000 ... | 10 2 10 28 — 24 23 — 24 233 223 
10,000 Do. Ord. Nos. 90,001 to 100, 000 10 224— 231 234 BEI 
40,000 Do. : Cum. Pref., 1 to 40,000 ... 10 6 F 6 7 6 J 16 — 17 154— 164 164 | 15% 

400,000 Do. Deb. Stock, "Scrip. (iss. at £115) all paid | ... | 5 5 5 127 —132 127 — 182 131 1304 
30.000 County of ie & Brush Prov. Elec. Ltg., Ord. 1—80,000 | 10 | nil | mi | nid 123— 134 | 124— 133 is 2 
10,000 Do. do. do. Nos. 30,001 to 40,000 ES paid. | 100. . 10 — 11 10 — 11 108 ... 
20000 Po. do. do. 6 95 Pref., 40,001 —60, 000 10 6 / |6% 6 Fenn 
17,400 Edmundsons Elec. Corp., Ord. Shares 1—17, 400 . B d ues sw. 15 5— 5$ | 5 — 5 6A. 53 
10000 | House-to-House Electric Light Supply, Ord., 101 to 10, 100 5| .. — | 4 9 — 10 81— 94 BET x 
10,000 Do. do. 77 Cum. Pref. . 5 7 7 T 94— 104 94— 104 b ka 

22,400 Metropolitan Electric Supply, 101 to 62,500 10 | 4 5 6 1 16 15 

| 220, Do. % First Mortgage Debenture Stock | ... | 44% | 44% | 44% 117 —121 117 —121 aM ee 
6,452 Notting Hill Electric Lighting ia «| 1043 4 6 154— 1 15 — 16 1516 15] 

j 31,980 *St, James’s and Pall Mall Electric Laght, Ura. > 5 | 74% 103 |144 164— 174 | 154— 164 16 " 

i 20,000 Do. do. Pref., 20,081 to 40,080 | 5 | 7 7 7 9 — 10 9 — 10 is ‘a 
50,000 Do. do. . Deb. Stock Red. Stock} ... | ... | 4% 104 —107 104 —107 si ii 
48,341 | South London Electricity CMM Ord., £2 pae. 5 2i1— 33 28— 3 rai e 
70,90 | Westminster Electrio Supply, Ord., 101 to 80,000 e| 5[7 * 9 3; 12 J | 144— 164 | 144— 154. 151 14j 

‘ 7 

j * Bubject to Founder's Shares. t Quotations on Liverpool Stock Exchange. 

/ | Unless otherwise stated all shares are fully paid. n Dividends in deferred share warrants, -— being used as capital, 

Dividends marked § are for a year consisting of the latter of one year and the first part of the next, 
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m SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Present | er | Dividends ! Closing Closing “daring wea 
NAME, = -= otation 
Iss Share.) the last three 
Tes 1 menm | Got cn. — Oot. Joch, Een 
| 1895. | 1896. | 1807. Highest | Lowes 
.. 60,000 Aluminium A" shares, Nos. 1—60,000 ... ae — IT uu A m 8— 3} 2j— 33 2j | e 

90, 000 Do. 4} % 1st Mort. Deb. Stock Red. Vds s EN EN .. | 94 —100 xd} 94 —100 es P 

80,000 | British Electric arid E eoe pos 16f— 171 16 — 17 17 16 
o. do. 6 Cum. ef. 30 ,001—40, 000 

M 10,000 issued at £2 10s. prem. all pd.) 1 id — 13 — 14 5 134 | 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 2 nil nil 11— 2 18— lj li; li 
90,000 Do. do. ‘Non-oum. 6 % Pref., 1 to 90,000 2 nil | 4 ½ 21— 24 | 2— 2 21 2 
125, 000 l Do. do. Hi Perp. Deb. Btock .. Stock .. |109 —118 109 —118 TET 
50,000 Do. do. 2nd Deb. Stock Red. Stock . . |103 —106 1103 —106 1049 
20,000 | Callender's Cable muti A shares, Nos. 1—20,000 ... 5f se "n . | 10 — 11 10 — 11 108 | leg 
90,000 Do. do 44 % 1st Mort. Deb. Stock Red. Stock| .. d .. |110—118 110 —113 x " 
19,894 | Central London N Ord. Shares vii ine s 04 age Seg . ]10—1 92— 10} 103 | 10 
129,179 Do. do. do. £6 paid... „% 10 jii Les 6 — b— 61 - 26 
59,254 Do. do. Pref. half-shares £1 paid . Em zes m 1j— 14 11— 1} ; m 
67,680 Do. do. Def. do. £5 paid fe Ne adel asus T vei 4)— 5 44— 5 ie p 

630,0001 | City and South London Railway... .. Stock 14%] 18 137 70 — 72 70 — 72 72 | 59 
22,500 Do. do. Ord. shares, Nos. 1 to 22 500 £3 pd. .10| ... m side 81 21— 3} ias 
82,098 | Crompton & Co., bi 1 to 82,098 "dr ass is ie 1 2 11— 2 11 
Do. lst Mort. Reg. Debs., 1 to 743 of | | NM 8 = 
ee 2100, and 901 to 1,070 of £50 Red. J| c | v | c | = [99 — 9 1 — 95 — 
99,261 | Edison & Swan Utd. El. Lgt., A" shares, £3 pd. I to 99,261 6 5 N 87 6 & 21— 223 21— 27 2h 
17,139 Do. do. do. A“ Shares, 01—017,189 | 5 5 F 54%] 6 4— 5 4— 5 
194,028 Do. do. do. 4 % Deb. Stock Red. ... | 100 | ... [. 101 —103 101 —108 
110,000 | Electric Construction, 1 to 110,000... | 2| 6 6 % 6 $ 21— 28 | 21— 28 z 
16,343 Do. do. 7 % Cum. Pref., 1 to 16,348 ...| 2 7 7 7 3} | 21— 34 
111,100 Do. do. 4% Perp. lst Mort. Deb. Stock  .. Stock! „e [x |1065 —107 105 —107 — | 1064 
. 91,196 | Elmore's Patent Copper Depositing, 1 to 70, 000). 2. yi è- f i— . - 
67,275 | Elmore's Wire Manufacturing, 1 to 69,385, issued at 1 pm. 23. oes » i-— E 
9,6001] Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 10 | 10j 7 7 10 — 12 10 — 12 | t 
12,500 | Henley's (W. T.) Telegraph Works, Od.... . 10 8 $ 10 J 12 | 201— 21 21 21% 

.. 8,000 Do. o. do. 7 Y Pref. 10| 7 7 77 18 — 19 18 — 19 - d 
60,000 Do. do. do. 41 Mort. Deb. Stock... Stock 4} 4i 44195170 —115 110 —115 "a" 
50,000 India-Rubber, Gutta-Percha and Telegraph Works .. | 10|10 10 10 284 | 22 — 23 22 — 8 

9850 a Do. hos do. : D d 4 95 1st Mort. Debs. | 100 | ... m .. {102 110 ios — 103 eo] 7 
600 Liverpool Overhead Ra way 9.2 —ã ̃ 10| Z 108 = — — 
10,000 f Do. do. ' Pref., £10 paid...  ..! 10, 5$ S BM 15, 16 15 1 | |. 
87,850 Telegraph Construction and Maintenance is 12 | 15 % 15 | 15 X| 89 — V 87 — 41 40 | 3 
= 150,000 Do. do. do. 6 p Bonds red. 1899 100 5 $ 5 5 100 —108 104 —107 see a See 
.. §40,0001 Waterloo and City Railway, Ord. Stock  ... 2p 100 | sss 113 —118 106 —111 1154 1077 
t Quotations on Liverpool Stock Exoliange; t Unless otherwise stated all shares are fully paid. 
Dividends marked § are for a year consisting of the latter part of one year and the first part of the ment. id 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 

*Birmingham Electric Supply, Ordinary £5 (fun 4 paid) 10j. London Electric Supply Corporation, £6 Vere 8j—. 

British Aluminium, Ordinary, 10—11 ; 7% 12—18. National Electric Free Wiring, 10s. paid, $ 

House-to-House, 44% Debentures of £100, 105—108. *T. Parker, £10 (fully paid), 14—15. 

Kensington and Ki ghtsbridge Electric Lighting, Ordinary lan Yorkshire House-to-House Electricity, E Ordinary Shares fully .- 
£5 (fully 15.70 18—14; lst Preference Cumulative 6%, £5 paid, 8—84. Dividend for 1806—6%,. 

(fully pai 8 7 mi Debentures, 107—110. Dividend, 1897, ^ 
n . 
E Y — "Birmingham share List. Bank rate of discount 4 per cent. (October 13th, 1998 : 
MARKET QUOTATIONS, Wednesday, October 26th. 
CHEMICALS, &o. This week. | Last week. | Presse or | METALS, &o. This week. 
Aci Hyüroo chlorio ..  .. wt.| 5/ 5j- T b Aluminium Wire, in ton lots... per ton 

r ad B vi a E E A. sj ee T am ghee in ton lots.. 3 

& „ Oxalio.. T .. per owt. 82/- 82/- es * Brass (rolled metal # tole) baste per Tb. 

a „ Sulphuric .. - .. .. per owt, 5/6 5/ sä C „ ube (brased) ) .. per lb. 

e Ammoniac, Sal .. per ton ; 87/- 87 / CR € „ Wire, basis T per lb. 

- Ammonia, Muriaie (erer) .. per ton £19 £19 is . f Ebonite Rod $c vee . perlb. 

white) .. per ton £96 £98 it f n»n Sheet .. eo . ce perlb. 

. EE of re , nl ais rity si aE Wire (basis prioe ) — 
a . per ton | £14 105. | £14 10s. 5 g „ Sheet .. .. . per ton 

s Bensole M'i) i. so .. per gal. 77 77 ^ g Rod .... per ton 

» (50/90 %)) ae .. per gal. 8 5 os n German Silver Wire .. per Ib 

P Co Sulphate... .. per ton £18 £18 E k Gatta-percha, fine sd . per lb 

& Lead, Nitrate per ton | £28 10s £28 10s. k India-rubber, Para fine .. perlb 

« „ White Sugar . per ton | £30 10s. £80 10s. t Charcoal Sheets. per ton 

@ „ Peroxide . x .. per ton £27 10s. 277 10s. $ Pig (Cleveland warrants) per ton 

a Methylated Spirit per gal. 2/9 9 . 4 : Fo acoordingtosize per ton 

€ Nee 1 vent (90 f at € , Sorap, vy .. per ton 
160° C. per gal. 5/6 5/6 at € » r No.8.. per ton 

a Potash, ichroimate, in casks. . per Ib. bd. 58 2 g Lead, Eng Ingot is .. per ton 

8 5„ Caustic (75/80 %) ee per ton £ 94 Sa f Shee .. per ton 

Bisulphate ..  .. per ton £85 £85 B Mioa (uncut sabe 8’ long) .. Per Ib. 

a Shell Iac iis .. per owt. 04/- 64/- ès m Manganin Wire No. . per lo. / 

a Bulphate of Magnesia .. .. per ton 2410 £410 és g Mercury .. EX == per boie 11874 

a Bulphur, Bublimed Flowers .. per ton #6 10 £6 10 ee 7 Platinum .. = on. £2 16 

a $i Recovered . per ton £5 10 £5 10 èis € Bteel, Magnet, 'according to R 4 Vu 

.. per ton £5 £5 >. description .. Vs is tom From £15 | ‘to £40 

2 Boal, Caustic white 70 % .. per ton 28 15 48 15 sim 1 Steel, Magnet, in bars .. Oc NE £58; 

@ „ Crystals .. s» .. per ton £8 £8 oe g Tin, blook .. ier Shee $3 s Parton £88 to £84 

a „ Bichromate, casks per lb. 8d. 8d. - gn f ° per Ib. 1/8 

^ „ Wire Nos, 1 per lb. 
emer j Yarns, Cotton, Single 101b, bundles pr Ib. à 
j „n Flax, 6 or 8 lea.. e. per 5 
j „ Hemp, 8 ply 10 Ibs... per lb, H 
j —— 10 lbs. per Ib. 
j Jute, 180 lbs. rove En m £11 10 
iy per ton £80 
puii ed by M G. Boor & Co. í pug lied Messrs. Bolling & Lo 

ò sappii „ Tue British Aluminium Co., Ltd aim miami aca S7 Mes G.Yeoaco, | 

e "ü 5 » Messrs. Thos. Bolton & Sons. k s 4 i » Mo Ashby, Limited, 

4 " n n l ” ” n " Sanders, Wake & Oo. 

€ » * * m » » » » W. T. Glover & Co., Ltd. 

1 » m „ The Indla-Rubber, G.-P., and Teleg. Works Co Ltd n "s i 0 » P. iston 4 

t " M »" MIN James & Shakspeare. 0 " " 10 Johnson Matthey & Ca. 

' |; c» » Jackson & Till. ; 
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ELECTRICAL LEGISLATION IN LONDON 


DURING 1898. 
It may be interesting to place on record a complete list of the results 
d various Bills : the Oounty of London, and which were 
considered in the ve session of 1898. The statement on this 


subject, which is e from a of the Parliamentary Com- 
gites of the London County Counell, i given below. It is to be 
noted that in those cases where the words "petition presented 

this refers to the action of the County Council, whilst the 


dla commenta made also reflect the views of the Oouncil's Parlia- 


rr Committee. . 
Electric Railways and Tramways. 

Curing Oross, Euston, Petition presented and 
ee ae oy ees 
City and Brixton i 5 amendments settled and Bill 
City and South London No amendment n 

Foreign Cattle Market, ee inserted after 

on. 
Finchley-Hendon Light Council opposed the application for the 
Railways. dea ore aire represated at pes 
q e plication 
ht Railway 00 re. 


Great Northern and City Peti presented. Amendments ar- 
| meee but Bill subsequently with- 


wn. 
Ladon,  Waltbametow No action necessary. Bill passed. 
sad Forest. g 
= Walthamstow No action necessary. Bill withdrawn. 


- .. Petitions presented. Some amendments 
o Bill passed. 
Xw Oross and Waterloo Hoan necessary. Bill not proceeded 


PME and Charing No action necessary. Bill no£ proceeded 
nee and Finchley Provisional order refused. | 


Ladon United Tram- Petition ted, and sppeared upon 
ways, | before Committee in House of 
T erp 3 to 
protect the on e Council 
under the company's existing Acts and 
Orders. Bill passed 


Woolwich and South-East Consent refused to tramway provisional 
London. orders. 


KElectric Lighting. 
Ont] Electric Supply Petition ted. Bill rejected 
Company. pp! Select mittee. id 
delten y Bup- Petition presented. Bill passed. 


General Power Distribu- Bill watched. Bill suspended until next 
ting Company. session. 
a tan Electric Petition presented to both Houses. Bill 
ppiy. passed. 
Pwmondsey Electric Communications were addressed to the 
lighting (Vestry). 
order included in Electric Lighting 


Holdom and St. Giles Communications were addressed to the 
Electric Lighting Board of Trade as to amendments 
(Company). . necessary. Amendments obtained and 


Lighting 
(No. 13) Act, 1898.) . 
r Holborn District Electric ( Communications addressed to the Board 
^ Lighting (Company). of Trade as to amendments necessary. 
LP Orders amended, amalgamated, and 
8. Giles District Electric) confirmed. (Included in Electric 


= Lighting (Company). reer pes Confirmation (No. 13) 
- Marylebone Electric Communication addressed to Board of 


E, Lighting (Vestry). . Trade as to amendments necessary. 


"x refused by Parliament. (Included in 
T Electric Lighting Orders tion 
i (No. 12) Bill, which did not pase). 

1 voe d Not proceeded with by Board of e. 
; & Maryistone Rlextric Do. do. 


Do. do. 


THE BOSTON STREET RAILWAY 
CONVENTION. 


Bg 8. 
dt 
ES 8 
T ; 
* 
Fleet 
ms 
2 
Ri 
HE p 
Spageti 
AH 
THU 
4 
TRE ET 


hoped for. Our author's comparison is made between short 


Generally, the 
double truck car, if only tbat the change from one to the other 
to be always followed by increased travel—a proof of the pu 
preference for long cars. For power driven cars, the English pul 
with numerous steam cars, has becoroe accustomed bo long cars, and, 
we think, any electrical line will make a mistake if it does not at 
very first mis: ei long oar. 

In Milws the street cars weigh 35,000 lbs. and have four 
motors. 


In another stress is laid upon the importance of the motive 
power being peus and the importance of light weight and slow 
5 speeds of armatures. 


with 
o si eres ign -CAT le, be it in road or rail 
vehicles, lies in starting off with the idea decr shes aee 
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MOTOR VEHIOLES. 


Ws need not here discuss the question of the rivalry between the 
. Electricity will dail 


different types of motot vehicles * 
fleld. We may, however, take the general question of the €i 


of motor vehicles as put forward $ pnell 
Birmingham. The greatest argument of all in 
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favour of self-propelled vehicles need scarcely be dwelt upon. We 
refer to the horse question. Both in the general pollution of the 
streets, and the existence of innumerable stables, the public is only 
too well aware of the intensity of the nuisance arising from avimal 
haulage. Granting that even 90 per cent. of the filth made, and the 
dust fron pavements pounded to destruction by hoof action, is at 
once removed or washed away, the remaining 10 per cent. in a city, 
only one-tenth as big as London, must be serious and disease-provok- 
ing. Apart from the filth aspect the destructive action of horres 
iron-shod boofs is a patent source of expense. Mr. Smith makes a 
comparison between the cost of refuse removal by horse carta and 
motor carts, and shows a saving for London cf 45, and for a 
provincial town of 31 per cent. | 

As regards road damage it is assumed that hoof action is respon- 
sible for two-thirds, and we think this is more than a fair estimate. 
As regards congestion of traffic, it cannot be for a moment disputed 
that the abolition of the horse will reduce the total length of vehicles 
very considerably. Mr. Smith estimates the reduction at one-half. 
A horse is really a very long animal, and with its projecting pole and 
epa behind probably does about double the length of an average 
vehicle. | 

Motor vehicles will aid communication in the country where it 
would not pay to run a tramway. As we have long since pointed 
out, the time may come when many country roads will be wired for 
the trolley system and free vehicles, i.e, not on rails, will be able to 
draw off current. 

At present the self-contained motor vehicle alone meets the case of 
the poorer districts. A motor vehicle need not be of any serious 
danger. It is very easy to make them so that they will not move 
unless the driver is in his place, that they will stop automatically 
should the driver rise from his seat, be thrown off, or even faint and 
fall over. The general discussion was in favour of motor cars, and Mr. 
Smith made.a good point in asking any cyclists present if they 
chose the wheel tracks or the hoof tracks on a road on which to 
cycle. This was probably conclusive as to the relative damage of 
hoofs and wheels. One speaker also alluded to the economy of the 
power to use local stone for road repairs in place of granite. All 
‘who have driven much in the country know how very much more 
pou to drive upon is a road without granite. But we all 

ow that the granite resists the hoof action better, though it leaves 
the road surface fall of projecting little knobs in a way which is not 
the case with local stone other than te. Motor vehicles are 
certainly improving. We saw two last week in Ooventry which ran 
freely up the very steep hill from the north to the centre of the town, 
and we were at once struck with the idea that the designer must 
have given a good deal more than the nominal horse-power for such 
a vehicle. Apparently of about two-horse type, they had probably 
several horse-power of motors. 


AN AMERICAN VIEW OF GERMAN 
COMPETITION. 


Wnrrmd to Modern Machinery, Mr. Heaton, the superintendent of 
the Loomis & Hart 5 Company, considers that in 
America a great deal too much is made of Germany and her technical 
schools. He considers that Germany was obliged to have technical 
schools, because she had no large and well-equipped factories in 
which to teach apprentices. | 
Ne 5 oo in the * as 8 to make 
ieve tha! y was the very centre of progress and prosperity, 

freedom and advancement, and to oontradict this, he cites a few 
figures. In England the income-tax limit is $800 per annum. In 
Peta hes most 3 Mug German States, it is as low as 

225, and apparently everyone but paupers must pay income-tax in 
Germany. But what, he asks, are the facts. ge per cent. of the 
people are above the low limit of $225 annually. No less than 92 per 
cent. of Prussia’s 32 million people have to live on incomes of 
than 62 cents (28. 7d.) per day, and how much less can hardly be 
guessed, if we remember how many in England get less than the 
English limit of $800. Yet a generation ago things were not so bad, 
and this, says Mr. Heaton, is the price Germany is paying for the 
privilege of competing with and underselling England, whose markets 
are unprotected. If Germany was compelled to pay wages equal to 
England and America, her foreign e would stop. Wages are 
about one-half the English rate, and one-third the American rate, 
whereas in England money will buy more than in either Germany or 
America. It is to our knowledge quite a delusion that people can 

to Germany and live more cheaply than in England, and is the 
case generally on the Continent. Of course, by living like a native 
one can live cheaply, but one can live cheaply in England by living 
as an agricultural labourer, and the cheap living argument is 
worthless. 

Hours of labour, again, are 12 to 14 daily, against 9 and 10 in 
England and America, and discontent is rife. The gist of Mr. 
Heaton’s remarks are, in fact, to the effect that Germany is competing 
at the cost of her life's blood, and that either the strain cannot last, or 
it will be redaced by amelioration of the workers’ conditions, and a 
stop will be put to the competition with civilised countries like 
England and America, to which title Germany can scarcely pretend 
to aspire under her present conditions, political and social. 

There may, of course, be a substratum of truth in all this, but it by 
no means follows that the ability of a whole family to live for a small 
sum I week is necessarily indicative of privation. In England we 

, M a nation, a large annual sum per famil , but food is a small 
item. The chief expense of a family is in tuch items as rent and 


other things quite apart from food, and the average British workman 
puts aside very little out of his $10 to $15 per week for his family. 4 
full half to his own greedy self, and a poor half to the family of vi 
is common enough. Again, even if the Germans are killing then. 
selves to compete, the competition is real, and requires a good deal 
of consideration on our part. 

If the competition was fair it woald be less objectionable, bot ali 
Continental competition with England seems to bave a back set of 
enmity, to wit, France and her sugar bounties, which we are fools t; 
allow for a single day. For years France has been in open warl 
sgainst England; yet England buysthe bulk of French exports. T» 
same with Germany. We buy millions annually from Germany, and 
are only disliked for our ability to do so. 

One hears very little grumbling at the keenness of American con- 
petition, even though America deals very unfairly by us in retur for 
the free entry of her goods to England, but America's tariffs ar 
placed rather in economic ignorance than from enmity. 


THE APPLICATION OF ALTERNATING CUR. 
RENTS TO ELECTRIC TRACTION.’ 


THE hold which direct current now has on the operation of 
street railway cara is such that it would be rather difficult in 
future to displace the direct current motor from the car 
itself. But even now the alternating current is being called 
in at the transmission end of the electric traction problem, 
its domain ending at the sub-feeders, where trani- · 
formers convert the alternating current to direct. king 
at the larger problems in electric railroading which invor 
the changing of. present steam roads into electric, much sem 
to be left to engage the attention of electrical engineen u 
to the best methods of tackling them. In recent numbn 
of the Engineering Magazine, Messrs. Davis and Fore — 
carry out in a most extended manner the equipping of an 
electric road between New York and Philadelphia, one aspet 
of which they treated some time ago, and on which we made 
comment at the time. In the present instance the sm 
authors first discuss in a general way the question of trans- 
mitting electric power from a waterfall or other “cheap 
sources to a steam railroad by means of the ing 
current, and the operation of stich a road by electric motom. 
The conclusion which they reach as to the application 
of the alternating current directly on the cars is, ve 
must confess, hardly encouraging. They assert, in effect. 
that the alternating motor, as constructed to-day, is not 
adapted to direct operation of railroad trains, either on 
the axles of the cars or at the head of the trains as a low 
motive; first, on account of the difficulties in starting under 
load; and, secondly, owing to the difficulty of controlling 
the necessary variations in speed. On the other hand, they - 
consider that the alternating current can be better applied 
indirectly to railway operation, because of the facility wit 
which it can be transmitted at high potential over long 
distances. It is a special case of the latter arrangement 
which the authors then fully discuss, and which is, specific- 
ally, the problem of a new road built for very high speed, 
with trains at frequent intervals, and comparing the relative 
first cost and ing expenses, assuming electric power 
to be obtained (a) from a cheap source at a distance, with 
the co nding charges, and (ö) assuming the ums 
power stations located at intervals along the road. The 
authors: take the oft-discussed case of a road between New 
York and Philadelphia, assuming several cases, among 
them two sources of power, each 100 miles from the line of 
the railway. They assume three-phase alternating corren: 
transmission at 20,000 volts, with 1,000 volta direct current 
from sub-stations to railway motors, with 30 sub-station 
rotary transformers. They also assume the road to bave 
three tracks, trains of five cars each, with a three-minute 
headway, with trains 8} miles apart, thus showing very bigh 
speed. Each train is not to require more than 10,000 
H. P. at the station under economical conditions. Tbe cx 
of such an equipment is com i of 1! 
power stations distributed along the line, 8j miles spart, 
including one at each end of the line, each supple 
current at three sub-stations, with rotary transformers, Wit 
power stations to generate alternating current at 10,000 
volts three-phase to sub-stations, where ib 5 00 
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IM 
uh. verted to 1,000 volts direct current to the railway 
ora motors, The other conditions being the rame, it is 
4% Amed that the development of the water-powers is to cost 
TE, More than the 11 power stations, which, in the authors’ 
vs Lion, is highly unlikely, favouring the water-power trans- 
‘ty, miffed as against the steam-power stations distributed along 
in the line. In general, the authors state that every care has 
^m. Mem taken to be fair to the distant source of power. and 
^: here there was any room for doubt, the “cheap source” has 
„been given the benefit. | 
It. would take us too far to go into the details of the cal- 
cla t. Tons, which are highly interesting; but the final con- 
' dugà«ons reached are that the items added to the cost per car 
mile by the use of water-powers located 100 miles away about 
bala EA ce the greater cost of fuel, water, oil, waste, repairs to 
pre stations, and power station wages. While, as stated, 
we cannot go into the minutis» of the calculations, it may 
" beimcm teresting to note that the proposed transmission line is 
- igemed at $25,310,000, the copper alone amounting to 
" $97 430,000. - 

À«—-cording to the authors, the case discussed by them shows 
cone X usively that it would not pay to utilise the water-power. 
>, Aga. Ast the objection to the assertion that this covers only 
': one FE roblem, they insist that the one chosen enables us to 
i aie at a general conclusion, since we are dealing with a 
cc wy large amount of power at a comparatively short distance. 
„ Granting that the calculations of the authors are fairly 
z wesst, and they have applied checks to them, we are bound 
„ %%% Afess that we are not greatly surprised at the results. 
-. Jf 50 000 volts had been used instead of 20,000, as essumed, 
sathe ost of the copper would have been reduced to 
ve §\ 35,000, a saving of $8,225,000, while if 100,000 volts 
. mt WA been used the copper would only have cost $390,000. 
jr; But even that, according to the authors, would not have 
mn saved the day. This interesting calculation is well worth 
Nate the study of all interested in this class of work. It must 
zig 10t be forgotten, however, that the distance of transmission 
y pgr umed by the authors is 100 miles, and to that extent, of 
„j pe course, it is a special case. A shorter distance would make 
y(t a Material difference in the results, and we might suggest, 
jw 9 an addendum to their present calculations, one which 
4% 2 would have for its object the determination of the distance 
„è! “Which transmitted cheap power can compete with power 
yg ditribu ted along the sud It would also add much to the 
Q::* "lue of the solution of the problem kere involved if the 
imt wthor& had considered the case where the energy is produced 
„w Uthe mouth of the coal mine instead of by water-power. 
zi le might then have a direct comparison as between steam 
e dations distributed along the road and a single concentrated 
, Mam Plant. Besides, the latter condition of a coal mine 

"x available within a reasonable distance, and even alongside 
, the tra k of a railroad is a case of frequent occurrence. 
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LC ELECTRICAL ALARUMS. 
I. 

E 

i* By J. EBEL. 


^ CONSID ærina the large variety of electrical apparatus 
3 for commercial or domestic purposes, one is impelled 
` to the -conclusion that there is y any article of such 
read and universal adoption as the electric trembling 
c WM ‘vat, notwithstanding the enormous output of this 
% particular article, its form and device has apparently, with a 
;'' Very few exceptions, undergone no material alteration from 
53 the original type. 

„ Since the introduction of the dry battery, which has now 
.¢ Teached a condition bordering upon perfection, a little more 
4^ progress has been made with regard to the compactness, 
,; Wility, and convenience of a suitable combination of the 
alarum and battery. A general description of some improve- 
ments in this direction may afford considerable matter of 
, interest to many of your readers, 

. Fig. 1 represents a standard pattern of eleotro- magnet with 
a armature hammer and break contact bracket, There is 
„i nothing particularly new in this combination, its novelty and 


merit resting solely upon the compactness and simplicity of 
üs general arrangement, thus facilitating the rapidity and. 
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cheapness of manufacture. The electro-magnet is secured 
to a board by means of a screw and washer, two little 
projections being pressed into the wood render it firmly 


Fia. 1. 


secure. The hammer and contact spring are riveted to the 
armature and secured to the electro-magnet by means of a 
brass bracket and two screws. 

The contact bracket, which is fitted with an adjustable 
contact screw, i8 secured to the woodwork as shown. This 
combination is condensed to the extent that it can be con- 
veniently encompassed in the small space of 1 x 2:5 inches, 

Fig. 2 is a section of a double alarum and battery com- 
bined, which consists of a portable case of dimension 6 x 6 
x 3 inches, containing two Siemens dry cells, type O, 
sufficient space being allowed between these to accomodate 
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two electro-magnet3, whose hammers reach through suitable 
openings in the case placed in such a position that it enables 
them to strike the bells which are upon its exterior. The 
two bells differ from one another, both in size and pitch, 
which, since they are intended to work independently from 
the same battery, is necessary to form a marked distinction 
between them. It will also be evident that it can be 
arranged to work a single alarum. 

Fig. 3 is a sectional view of another type of alarum known 
as the “ Rattler.” The principal feature attending this 
class lies in the fact. that it is dust-proof and watertight. 
This device, with the exception that the bell is entirely 
dispensed with and a diaphragm substituted, is similar to 
the arrangement shown in fig. 2; the electro-magnet hammer 
assumes a vertical position, and by its action strikes the 
diaphragm, which is so situated that the opening in the side 
of the case is completely covered by it on the. interior, while 
the exterior side of the opening is covered by a sounding 
board which has a small hole in the centre of it, the action 
of the hammer upon the diaphragm produces a strong, 
vibration and a rattling noise from which the name of the 
apparatus is derived. From this description it will be 
observed that the case is securely closed in upon all sides. 


650 


THE ELECTRICAL REVIEW.  [Vol43. No.1,002, Ooronse 23, i 


Fig. 4 is a diagram of a burglar alarum. The usual prin- - 


ciple of those in general use consists of completing the 
circuit by means of opening or closing doors or windows to 
which contacts are fitted, and then connected up to the 
ordinary pushes, the bell ringing immediately the circuit is 
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completed. The principle demonstrated by the accompany- 
ing diagram is, however, the reverse to the one described, 
inasmuch that the alarum comes into 5 immediately 
upon the circuit being broken; by this means a decided 

vantage is gained, because the slightest defect in the line 
through tampering, or any other reason, would at onoe be 
made known by the alarum, whereas in the former instanoe 
similar defécts would render the apparatus useless for its 
designed , and, moreover, ita defects could not be 
discovered without some trouble and testing. 

The form of this apparatus resembles that of fig. 1 or 
fig. 2; the only exception being, that the electro-magnet 
solenoid is wound with two wires, one of a somewhat large 


dimension and having a resistance of 10°, and the other of 


a smaller dimension giving a higher resistance of approxi- 
mately 190. The adjacent ends at one extremity of these 
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two coils are joined together and permanently connected to 
the armature hammer or contact hammer, the other two ends 


by making an intermediate connection with the contact 
screw, C, are connected to the poles of the battery in such a 
manner that the current passing through the two coils, would 
z Pen cult produce the same polarities on the extremities 
of the e 


arranged fn numerous ways, ie, by an 


slot of the door, window, or sash, this insertion falling out 


of its position when the door is opened, at once breaks the 


circuit and gives the desired result; again, the circuit between 


-proportionate 


| t. The position, x, is the operating part 

in the out-going circuit, which operative effect can be 

| ing contact 

Aden attached to a flexible twin wire which is squeezed into 
e 


the points A B may be closed with a very fine wire, almat | 
invisible to the naked eye, and placed in any position wher -; 
it is most likely to be broken, this affords a simple anj ~: 
expeditious method of obtaining the effect required, ay .; 
which is explained as follows :— ` | P 
When the apparatus is adjusted for action the battey |, 
current passes through the two wire coils and forms a cire, 30 
The electro-magnet with its highest resistance, which in thy 


instance is 200" becomes sufficiently excited to cause a slight - io 
descent of the armature from the contact screw, E, andi- 
thereby causes it to. ently maintain this pendulous: 
position. The line being broken at x would cause the fe- 
wire coil to be thrown out of the circuit, whereupon the. 
circuit being now open, the armature would return to tbe... 
contact stud, E, and thereby establish the make and break «s 
alarum circuit having anly the thick wire coil retained. 40 
Fig. 5 shows an entirely new form of electric alarum for 
very large sizes. Whereas the ordinary slarums working 
upon the “make and break” system are only satisfactory up 
to a limited size (say, 6 inches diameter of bell), it is ale 
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Top View enlarged of Brass Tube. Wrought-iron core with steel balls. 
Fra. 5. 
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obvious that the larger the alarum the must be the 
vibratory amplitude of the hammer tape, and the intervals of 
t longer duration, which result is practically *: 
unattainable by the present system, although it could be 
partly approached through the application of a larger electro ` 
magnet. This method, however, necessitates a larger battery .. 
power, and consequently produces the great disadvantage d . 
excessive sparking at the points of contact, thus bringing 
about a rapid destruction of those parts, and furthermore, ' 
the make and break system cannot be worked either in sene ‘| 
or in parallel, since each bell, for perfect working, requires < 
its own circuit. or ae a 
The section, fig. 5, shows a &olenoid wound round a bum 
tube, which contains an automatic, adjustable, hollow in 
core. This core is provided with three longitudinal grooves * 
for the accommodation of small steel balls, thus affording 8 
practically frictionless longitudinal movement, the inno — 
of the core contains a helical spring of suitable tension, 
having one of its extremities secured to the core, and the 
other attached to a fixed point situated as ahown. The entire 
combination of parts: are secured to a substantial bracket by 
means of screws, and by a piece of gas tube of suitable 
dimensions is suspended within the interior of a large gong 
or dome which forms a cover to the whole arrangement 
The circuit is governed by an ordinary solid contact button 
or switch. When the circuit is open, the core, V 
answers the parpose of a hammer, assumes its normal 
position as shown, but immediately upon closing the pen 
the core is drawn rapidly to the left and makes wit 
that portion of the gong, and immediately upon. ng 
the circuit, the recoil of the spring compels the core to 
produce another blow upon the opposite portion of br 
gong, .s., to the right, thus it will be seen, that een 
reaction produces alternate blows, the rapidity of w 
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reliability of action being largely due to the rubbi 
Fla Dang cundo at tha set eats thes 


fon the time keeper 8 office. 


BREAKS IN SUBMARINE CABLES. 


Is the Electrician of ber 28rd, Mr. W. J. Murphy 
£ rs ag righ aa rapidly or to ainal men. 
m. the influence of the E.C. upon results obtained by 
era method of locali in submarine cables.” 
correction for the effect of the E.O. on the measured 
sistance is given by Mr. Schaefer as 


6 0 21 


. Electrician, October 15th, 1897, p. 813.) 

== Mr, Murphy points out that “writing this E (x — E —1), 
' } 
"ay, N, where N = (K, — E — 1), it is clear that the 
«eficient of. I depends only on the value of n, the ratio 
of the two testing currenta, since 


It is more convenient, however, to base the correction on 
fag hat is, upon the quotient of the larger of the onr- 
renta into the voltage of the E. O., in which case M (the co- 
‘ficient a) = (xi n - (Ki L )J. 


Values for both N and M are given in parallel columns. for 
- various ratios n recommended in practice, 
eee to these two columns, as 

Ve x formula is preferred to t 


7 k remember that M = 0°400 when n = 1:8, and that there 
A an 5 0'009 nearly in M for every increase of a 
n ^. | ! | 


oe, and refer- - 
ven below, will explain why - 
N formula, “ since it is easy / 


coming week. . . 


A sufficiently correct rule for the E. O. correction is: 

1. Divide the earth potential difference (in millivolts) by 
the stronger testing current flowing through the cable (in 
milliamperes), and multiply by 0:4 if the current ratio n is 
nearly 2; or by 0:5 if nearly 3; and by the mean 0°45 if n 
is about 2°5. 

Mr. Murphy adds another rule by which to remember 
whether the correction is & plus or a minus quantity. 

2. The correction is subfractive when the direction of the 
E.C. is such as would be produced by a minus (Zu) battery 
pole applied at the testing station and vice versd ; it being 

ically an invariable rale that the 5 battery pole 
is to line during tests made by the method. 

A further rough rule instead of (1) is also given, viz, 
when the bridge ratio arms are equal and the milliammeter is 
placed in the battery circuit (that is when the current 
through the milliammeter equals 2 c), the E.C. correction may 
be obtained, when n is about 3, by simply dividing the 
E.M.F. of the E.C. by the larger of the milliammeter readin 
taken when balanoe is obtained, because it is only when t 
E. C. is abnormally strong, or the testing currents relatively 
weak, that any serious discrepancy will obtain. 

Ezamples.—Taking E.C. = 500 millivolts (half volt), and 
n c as 50 milliamperes, and selecting 2 as the value of n, in 
order to make the discrepancy of the rough rule as large as it 
is ever likely to be in practice, gives the following compara- 
tive vulues for the E C. correction : 


By correct coefficient a x 0 420— 4:2 ohms, error nil. 

By rule 1 % X0400—40 „ „ Oohm, 
| 5 

By rough rule 100 =50 „ „ 08, 


“The largest error is in this case unimportant. It is 
possible, however, for the correction and consequently the 
error to be ten times as large as the above, so that the rougher 
rule should „ | FA 

There is no doubt that Mr. Sshaefer’s formula for the 
distance of a break is further ig mg Y and working out 
consequently facilitated by writing E.C. correction por- 
tion zr ^w, as suggested by Mr. Murphy, and giving the 
value of M for all likely battery ratios in tabular form, with 
Mr. Schaefer’s values for k . | = 

The only exception which we take applies rather to Mr. 
Schaefer’s formula, as explained in our criticism of the test 
see the ELECTRICAL REVIEW, December 31st, 1897, p. 919. 

We then pointed out that while Mr. Schaefer claims to 
have disproved the strict accuracy of Kennelly's law of 
inverse square roots for the variation in resistance of an 

area under different current strengths, and in 


"his own formula substitutes for it the 1:8 root instead 


of the square root, his results’ for the distance of a 
break are generally less exact than those given by 
Kennelly's “two-current ion zero" tesk. So far, 
therefore, from proving the inaccuracy of Kennelly's law, 
results appear rather to establish it. Moreover, the 
value of æ, calculated by Mr. Schaefer’s formula are 
often found to be more exact without the E. C. correction 
which Mr. Murphy has somewhat simplified. We further 

inted out in this connection that Mr. Schaefer measures 

is E. C. before applying the testing current, and that this is 
nnsound in priuciple, sinee the polarisation component of the 
E.C. will v y under two testing currents of different 
strength, and at the moment of taking off the testing current 
may even be reversed in direction to what it was before 


Institution of Electrical Engineers.—The opening 
meeting of the session will be held on Thursday, November 
10th, when a paper will be read by Prof. ‘Silvanus P. 


annual dinner will take place in the Grand 
Hall of the Hotel Cecil on Wednesday, December 7th, and 
that the. invitations are likely to be issued during the 
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NEW PATENTS AND ABSTRACTS OP 
PUBLISHED SPECIFICATIONS. ` 


NEW PATHWNTS.—1596. 


Compiled expressly for this journal by W. P. THowrsom & Co, 
Electrical Patent Agents, 322, High Holborn, London, W.C., and. 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
Should be addressed. 


21,248. "Improvements in and connected with the electro-deposi- 
tion of metals." 8. O. CoweER-Cores. Dated October 10th. 
21,261. ‘Improvements in electrical ignition apparatus fcr 


internal combustion engines.” T. WARDELL. Dated October 10th. 


21,265. “Improvements in certain drums for holding electric 
cables.” T. Oxrzv. Dated October 10th. (Complete) 


21,359. “Improvements in and connected with shades or re- 
flectors for electric lampe.“ S. L. Kirrin. Dated October 11th. 


21,374. "Improvements in rheostats or electric heaters.” H. O. 
Raster. Dated October 11th. (Complete.) 


21,994 “Improved press for mouldiag electrotype matrices.” 
G. E. B. EyrE, W. H. Sporriswoops, C. A. Sporriswoope, and E. J. 
PassiNGHAM. Dated October 11th. 


21,401. “Improvements in s by step dial telegraphs with 
duplicate indicators to record the indications given and received in 
signalling.” R. R. Harrer. Dated October 11th, 


21,407. “Improvements in dynamo-electric machines.” 
Berry. Dated October 11th. 


21,410. "Improvements in controlling switches and apparatus for 
electric motors.” R. Horcumon. Dated October 11th. (Complete) 


21,467. “An improved form of alternating current transformer 
or economy coil" Vznirys, Lunrep, and L. J.'Srmmrz. Dated 
October 12h. 


21,480. " Improvements in or relating to channels, tubes, and 
wells, for underground electric conductors and the like." 
Horrwawm. Dated October 12th. 


21,492. " Ap tus for generating and utilising electric energy." 

W. S. Bruson. P Dated October 12th. E | d 
21,501. "Improvements in coin - freed electrical apparatus.” 

A Wiss. (E.G. Lochmann & Cie. Germany.) Dated October 


A. F. 


21,505. l device for use in connection with apparatus 
for ii electric haulage of vehicles." F. Ropzets. Dated October 
13t 


21,524. “Improvements in electro-magnetic variable speed and 
clutch gearing,” H. A. WorLASTON (of Pope & Son), and R. KN RDT. 
Dated October 18th. | 


21,550. “Im ements in systems of control for electric motors 
and railway s.” W. B. Porrer. Dated October 13th. (Date 
applied for under Patents, &c., Act, 1883, Sac. 103, March 17th, 1898, 
being date of application in United States.) (Complete.) 


21,551. Improvements in controlling electric motors and electri- 
cally-propelled railway trains.“ E. W. Rice, jun. Dated October 
13:h. (Date applied for under Patents, &c, Act, 1888, Sec. 108, 
March 26th, 1898, being date of application in United States.) 
(Complete.) l 


21,573. “Improvements in dynamo-electric generators, motors, 
and transformers.” O. W. THomrson. Dated October 13th. 


21,633. “Improvements in electricity meters.” G. HOOKHAM. 
Dated October 14th. 


21,638. "Improvements in arc lamps for projection, and for 
laboratory or like purposes.” J. SruABT and J. H. Barton. Dated 
October 14th. | ; 


21,652. “ An improved system of electric traction.” B. WORTHIKG- 
TON and R. J. CRowLEY. Dated October 14th. 


21,689. "Improvements in induction motors" W. L. Daves. 
Dated Ostob2r 14th. ' 


21,695. “A circulating electric battery.” E. A. Sroxus, E. J. 
Stokes, and R J. CRowLEY. Dated October 15th. 


21,718. "Improvements in automatic means of breaking electric 
circuits.” J. FERGUSON and J. WHIrz. Dated October 15th. ; 


C. A. W. 


21,716. “Improvements in electric measuring instrumenta" W. 
THomson, Baron Kelvin of Largs. Dated October 15th. 


21,726. “Improvements in and connected with coin-controlled 
phonographs.” G. V. Gress and W. H. MIA. Dated October 
16th. (Complete) : E 


21,733. “Tubes and fittings for electrical purposes.” H.E 
DorPHrs. Dated October 15th. 


21,752. “Improvements in telescriptors or telegraphic trans- 
mitting and recording or receiving apparatus.” Tap 
SvwDicATB, LTD. (B. Hoffmann, France.) Dated October 15th. 


21,755. "Improvements in electric meters, parts of which ar 
applicable to the reduction of friction of rotatiog shafts" B. J. B 
nS (R. S. White, United States.) Dated October 15th. (Com. 
plete. 


21,759. “Improvements in electric train systems." W. B. POTTER. 
Dated Ostober 15th. (Date applied for under Patents, &c., Act, 
1883, Seo. 103, March 31st, 1698, being date of application in the 
United States.) (Complete.) 


21,718. 
TRIALS, : 
October 15th. 


21,719. “Improvements in hand vice and other strainers or 
stretchers for telegraph, telephone, and other wires." W. B. Macriz. 
Dated October 15th. ae Pe; 


“ Improvements in electric arc np EnmoL:mH Inpvs- 
(E'ektricitits Aktiengesellschaft, Germany.) Dated 


LI o0 
t 
ABSTRACTS OF PUBLISHED SPECIFICATIONS, 
r ý acm 
H s r 1 


Copies of any of these Specifications may be obtained of Meaars. W. P. 
Taompson & Oo. 322, High Holborn, W. C., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1898. 


3,805. “Improvements in electrical switch apparatus". T. H. 
MriNSHALL. Dated June 27th, 1898. Relates to a construction of ' 
electrical switch apparatus. It consists of a switch provided with 
two contact plugs that are removed from both fixed contacta when | 
the circuit has to be broken at the fixed contact connected with the 
feeding circuit, a shutter is provided enclosing the said contact when. 
the switch plug is withdrawn. 2 claims. a 


9,070. Improvements in contact shoes for electric railways.” 
W. M. Brows. Dated April 9th, 1898. A block of wood is secured 
to any desired part of the frame or track, a piece of rabber hove 
extends longitudinally throughout the block of wood. A metal strip 
is secured to the under side of the hose and adapted to make contact 
with the contact box; a wire connects the contact strip with the 
apparatus upon the car. 7. claims. | l 


9,960. “Improvements in or relating to electric meters." A. J. 
Bourr (I. E. G. Oauro) Dated April 30th, 1898. Relates 
electrical meters provided with a constant electric field. It consists 
of a closed coil conducting the electric current, shaped to represent 
a flat and regular figure, having a number of sides greater than two, 
and oonnected to the segments of a commutator, the coil and the 
commutator are secured together and to a small spindle pasing 
Hee the centre of the coil and rotating about its own axu. 
3 claims. . | 


S 


15,144. "Improvements in electric railways and tramways ona 
road contact system." N. FLecHTENMACHER. Dated July 9;b, 1535. 
Relates to an improved of electric traction wherein one d 
the rails of the track is formed of a material containing cellulox 
which does not convey electricity, but is yet sufficiently resistant, 
sach, for example, as papier machè, and is provided at regular 
distances apart with pieces of soft iron passing through the rail from 
top to bottom, whilst the vehicle is provided with a device adapted 
to effect the magnetisation of the pieces of soft iron when passu; 
over the latter, the soft iron being combined with devices designe 
to feed them with electric current from the line when they ar 
inflaenced by pieces of magnetised soft iron and with collectors 

ed to take current thus conveyed, to the pieces of soft iron in 
order to supply the motor of the vehicle. 3 claims. 


15,646. Electrically-operated cloth cutters.” N. Gass. 
Dated July 16th, 1898. R:lates to improvements in electrically- 
operated cloth cutters. Ic consists of the base plate of 
the stem, a motor, a main shaft, the balance crank, and the 
ing rod from the balance to the clasp on the knife. The knife hu 
bottom inclined bevelled shar edge and an inclined froat edge 
which meets the front of the bottom edge. The front of the kife 
is provided with & plurality of serrations. 5 claims. 
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No. 1,093. 


THE PRICE OF ELECTRICAL ENERGY 
IN NEW YORK. 


Tux American Electrical Engineer of October 18th contains 
an interesting article on the reduction of the prices 
charged by the Edison Oompany of New York to its con- 
sumer, | | É | 

The article commences as follows: 

“ Consistently with its intelligent and well-matured policy 
of lowering the price of current to all consumers as fast as 
the growth of the business and progressive economies in 
current production would allow, the Edison Electric llln- 
minating Company has now made further reduction in its 
regular charges.” 

The above paragraph makes such very pleasant reading 
that one hurries on to ascertain what it amounts to in plain 
figures, Our first thought is to remove to New York in 
order to obtain the blessings of cheap eleotricity ; ; but after 
mastering the details of the schedule, our second thoughta 


| are that there are worse places than London. | 


The system of charging is an imitation of the “ Wright 
system,” but without the demand indicator, that is to say, 
the price is varied according to the namber of hours’ use 


per diem of the maximum possible requirement, consequently 


the consumer has no interest in rng, e Des of the 
load curve. 

The price for the first hour’s wee duly dio E 
unit; for the second hour’s use, 74d.; for the third and 
fourth bour, 5d.; and for all beyond, 24d. 

The New York householder is now probably gloating over 
the final figure of 24d. ; but he will not gloat much when 
he sees his bill; he will find that his winter limit will be 
74d., and in the summer he will get nothing under 10d, . 

For wholesale use, with a guarantee of 2,000 units per 
month, and two hours average daily use, the price is bd. 
per unit for the first four hours, and 24d. per unit after- 

To encourage cooking, heating, &c., by electricity, house- 
hold apparatus for these purposes are excluded in Sena 
the maximum possible demand, 

This is very curious, for if iis ub ci dia caian 
were to be attained on those terms, they would find their 
load peak would at dinner time rise to three times ita present 
height, and as low temperatures and long nights come at the 
same time of the year, their load factor would be diminished. 
On the other hand, we cannot imagine that any but a few 
millionaires will adopt electrical cooking and heating, even 
at 5d. or 24d. per unit. 

It would be very interesting to ascertain how it comes 


about that these high prices are necessary in New York. 


Is it dae to the high price of labour-or to water in the 
capital ? 


In tramway enterprise we are a long way behind the New | 


World, but in the distribution of cheap electricity, we have 


evidently nothing to learn from New York. 
D 


* . 
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- GAS . TRACTION. . . - 
CoNSIDERING the constant obstruction to electric traction 
and its initial outlay, it is a little remarkable that gas 


generating station there must be more power than is con- 
sumed by the cars a'ong a line. 

In a gas system the central station is only called on to 
compress the power gas into cylinders. No power is generated, 
and the compression only requires a very small percentage of 
the power locked up in the gas in the form of chemical 
energy to be liberated by combustion. Trade and. Industry 
publishes an article on the system at Blackpool, whence 
it appears that the service to St. Annes has been 
very satisfactory during the past season. The line 
is to be dcubled. Started in 1896 with four cars, 
12 more were added of larger size, seating 52 passengera 
instead of 40. The line is worked by the Briti-h Gas 
Tragtion Company on the basis of 5] per car mile. The 
line, 74 miles long, has four passing places per mile, and 
theme are two compressing stations about a mile from the 
termini. Gas costs 2s, 4d, per 1,000 feet. The large cars 
congume about 35 feet of gas per car mile at a cost of nearly 
one penny. This includes the gas need by the compressor 
about 11 per cent. of the whole. y 

In April last another gas line was opened between 
Stretford and Barton-upon-Irwell —some 3] miles in length. 
This i ig a light railway suitable for carrying goods from the 
Salford Docks. The gas consumption is even lesa 
than at Blackpool. Neath has now adopted. the ayatem 
and two light railways are to be worked on the gas system, 
the latter being under construction in the West of England, 
Dar contemporary compares the various modes of. tramway 
traction by cable, steam, the Serpollet system, . the Mekareki 
with its 900 lbs. air pressure and ioo trouble, the accumu- 
lator and the trolley system, the latter being honoured with 
the heaviest condemnation, perhaps because the most 
formidable, i in the shape of electrolysis and signal disturbarce. 


In Holland, a gas car has run as much as 21 miles on a 


single charge of gas; but 10 to 12 miles is usual, The 
jacket cooling water is renewed when the gas reservoir is 
recharged, and the two operations need not occupy more 
than a few seconds. It is claimed that the cars are: not 
audible, at the same distance as an electrical trolley car. 

For a line of 12 miles the compressing station need not 
exceed in cost about £3,000 for plant and buildings. It 
would run 20 to 25 cars, and the total cost of the whole line, 
with equipment, would not be £60,000—a sum less than the 
cost of the line alone with conduit or cable systems. Electric 
traction, with cars of 40 or 50 passengers, ae 1 kilowatt 
per car mile, costing 2d. to 3d. 

The gas traction system would undoubtedly move, ahead 
rapidly, were it not that the public are in an expectant mood 
as regards electrical working, and the way is being blocked 
by the municipalities. Electrical traction is suffering from 
narrow-mindedness, and the cost of it is inordinately heavy 
because it is being exploited in a niggling manner. Gas trac- 
tion is suited equally with electricity for both local and 
general lines, wherever gas is to be bought m an ex- 
tended route at suitable distances. 

Electricity i is a little costly to manufacture by means “of 


coal, and the success of electricity depends very much upon 
broad views, and a capacity to utilise bye-products in the 
shape of the heat of the waste steam, as well as to generate 


electricity by gas power, either by the use of producer gas 


from cheap inferior coals, or by utilising that huge stream of 
traction has not made greater progress. At an electric pni or by utilising that huge stream 


now wasted energy which flows day and night from every 
blast furnace, and which would drive every tramway in the 
country, and leave a large warpins of power for other 
ium » 


The Physical Society held their first 
meeting of the new session on Friday last 
at Burlington House, Although there was 
nothing of striking importance in the papers 1 read, there was 
plenty of evidence that. the Fellows had spent some of their 
very long vacation in serious work. Mr. Pidgeon exhibjled 
an influence machine of the Holtz - Wimshnret type, to 
which he has added auxiliary inductors, and a coating of wax 
to the glass discs. But he, rather failed in his attempt to 
demonstrate the theory of the working of these additions; 
and it was difficult, from his very qualitative experiments, 
to judge how far the output was increased by them. Before 
any definite opinion can be come to, it will be necessary to 
know the comparative cost, weight, complication, and output 
of the machine, hnd also whether it is quite free from the 
“reversing” tendency... One great merit of Mr. Pidgeon's 
influence machine he oertainly:did establish, s.e., its absolute 
immunity from the evils arising from surface moisture and 
dust.. This immunity is chiefly obtained by coating the 
sectors with an insulating substance, and by restricting the 
exposed surface to a very small area. The mixture of 
paraffin wax and resin adopted by Mr. Pidgeon does not 
commend itself to us, however. For although the surface 
repels moisture at first, the wax itself slowly absorbs it ; 
moreover, this resinous mizturé retains the éléctrical charges, 
which means that electrical work is wasted at each reversal, 
There are mica substitutes that would seem to obviate both 
these defects, presenting at the same time mechanical and 
electrical advantages. Experimenta on physical subjects, 
whether original or not, are always welcome at these meetings; 
it is true they take up the time, but everybody agrees that the 
time is well spent. This was the case when Dr. 8. P. 
Thompson exhibited the remarkable magneto-optical experi- 
ments of Righi. They form a supplement to those of 
Zemann, and the two constitute a perfect complement to the 
magneto - polarioscopic work of Faraday. Mr. Albert 
Oampbell’s paper on “The Magnetic Fluxes in Meters and 
other Electrical Instruments is of far-reaching usefulness, 
and deserves careful study in detail. The smallness of the 


The Physical Society 
Meeting.. 


forces measured, and the extreme narrowness of the gaps, 


necessitated modifications:of tests and improved methods. 
Mr. Campbell gives us the magnetic flaxes for s range of 
instruments ik ‘gach various ‘fields as those of the 
Siemens dynamometer, the Thomson galvanometer, the 
Weston voltmeter, the Everahed ohmmeter, and the Bell 
telephone ; and he follows this up with a critical examination 
of many standard forms of electricity meters. The discussion 
of His paper is adjourned to the next meeting of the Physical 
Society, to be held at Burlington House at 5 p.m. on Fejday, 
November 11th ; no doubt our readers will be glad of this 
opportunity of a closer acquaintance with the subject. By 
the way, the discussion of a paper on “The Magnetic 
Properties and Electrical Resistance of Iron," by Dr. D. K. 

Morrie, was adjourned: as far back as May, 1897; perhaps 
some Fellow’ of the Physical Society can tell us what has 
become of f. 
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THE ELECTRICAL SOLAR HYPOTHESIS. 


> ADDITIONAL CORRELATIVE- EVIDEN OE. 


By DELTA. 


SINCE the first series of articles appeared, the acthor has had 
the opportunity of examining the. magnetic observatories 
which are under the control of Herr Lenz. These observa- 
tories are situated in the Stadt Park, Bochum, Prussia. 
Thanks to Herr Lenz, the author is able to exhibit copies 
of the curves of magnetic declination. The registration is 
effeeted continuously gs dian the year by the auto- 
photographic system. Pigs. 1 and 2 show the curves of 
4 this v declination for the two days, March 14th and 15th 


u bel deres an aurora of great sovidour was visible at 
ps end throughout Europe, and on these days spots 
- were visible on the sun’s surface; the violent magnetic per- 
- tarbations suggest a distinct association between the solar 
, spota, the aurora, and the condition of terrestrial magnetism ; 
Sand this association will always be found to exist, con- 
tributing evidence of great and irrefutable value in favour 
of the author's electrical solar hypothesis. 


» 8 „ 2 22 6 7 


THE. "ELEOTRIOAL REVIEW. 


CALCULATIONS FOR ELEOTRIO LIGHT . 
WIRING. 


IT is very desirable that every man having dcm of a power 
or. machinery plant should be familiar with the use of wiring 
tables, and when the occasion demands it, he should be able 
to compute the size of wire reqnired for various purposes 
with a fair degree of accuracy. In Table I. we have com- 
bined two standard wiring tables, omitting tuch portions as 
are unnecessary in ordinary calculations, and which most 
from their nature be more or less inaccurate, and have given 
only those parts which are involved in everyday work. «—3 

The fourth column in the table is particularly useful in 
reducing the area of a conductor’of rectangular section to its 
equal in round wire. Suppose we had a strip of copper 004 
inch thick and 1 inch wide, and wanted the size of wire 
having approximately the same sectional area. The area of the 
strip would be 1,000 x 4 = 4,000 square mils. Referring 
to the table we fiad that No. 13 wire has an area of 4,067°1 
Fquare mils, which is the nearest to the required area. 
Colamn 5 giving the weight of 1,000 feet of the various 
Biz:d wires is used for calculating the weight of the wire 
used in armature and field coils and also in plants. 

When it is desired to find the weight of wire for a system 
of feeders or for long supply wires in incandescent circuite, 
column 6 will be fonnd much more convenient, giving tbe 
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On referring to the author's former articles, it will be 
sen that the electrical hypothesis therein advanced assumes 
that the sun spots constitute the solar surfaces that absorb 
rian a sal ara sree notary space, and, in a 
ros, Ma compensate for that distributed to the planetary 

stellar bodies. The intrusion of these electrical energy 
absorbing surfaces must obviously affect both the electrical 
potential of the earth’s atmosphere, and also the terrestrial 
magnetism, but only on the terrestrial surfaces that are in a 
position of solar electrical reception. We see evidence of 
this disturbing effect of sun spots on the curves of all the 
diagrams at all periods where sun spots are in evidence. 
The violent magnetio perturbations are very conspicuous. In 
order to show the degree of variation from the normal, the 
author has marked in dotted lines, on the curve, the average 
line representing the normal range of declination. .. 

Fig. 8 shows quite clearly the influence of the effect of the 
electric earth current returns of the Bochum electrical tram 
system on the needle. 


A careful] examination of the day-by-day curves of 27 | 


years shows a wonderful regularity in the degree effect on the 
needle of the electric tram system, and it should not be diffi- 
cult to arrange a formula of correction. 
The author, in & future note, will give further and il 
more recent evidence of correlation in proof of the solar 
and electrical hypothesis and its associated phenomenon. 


de applied, which is R = Si thus R = LS 


weight in larger units or in pounds per mile. Columns 8 
and 9 giving the resistances at different lengths are very 
important. When calculating for rheostata, resistance boxes, 
Wheatstone bridges, and other measuring instrumenta, we 
have given a known resistance and require the amount of a 
certain sized wire having that seme resistance, column 10 
will be found e aeu pplicable. 

Suppose it is od to. to find the size of wire required in a 
certain building where the conditions are as follows : 16 C.P. 
lamps are to be used requiring 6 ampere at 110 volta, the 
loss being not more than 2 volts on any circuit at fall load. 
There. are five different circuits in this mill, each one re- 
quiring a different size of wire according to the conditions 
given in Table II. We will give the complete calculation for 
circuit 1. 

For the sake of clearness we will tabulate our resulta as 
shown in Table II. There are 40 lights in circuit 1, re- 
quiring 40 x 6 = 24 amperes, and einde the lights are 65 
feet from the switchboard, a total of 130 feet of conductor 
will be required. 

To find the resistance of ig conductor, Ohm’s law must 


24 12 09» 
- ohms. The problem now is to find such a size of wire of 
© Now York Engineer. 
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which 130 feet will have a resistance of 0888 ohms. If 
180 feet have a resistance of 0833 ohms, 1,000 feet will have 


a resistance of 1:80 x 1 „641 ohms. 


180 12. 39. 
ferring to Table I., we find that No. 8 wire has a reaistance 
of 6288 1 ohms per 1, 000 feet, which is the nearest to the 
required size, hence we select a No. 8 wire. In Table I., 
No. 8 wire has a weight of 49 88 Ibs. per 1,000 feet. Then 
180 feet of the wire will weigh 1000 of 49:88 = 6:48 lbs. 

‘ , 

The other circuits are calculated the same way, and in 
order that the rea ler may acquire a little 5 ong this 
line if he so chooses, we give in Table II. the results obtained 
for the other four circuits. 

It is required to find the most economical size of con- 
ductor to use in transmitting current for 1,200 lights or 720 
amperes from a waterfall to a mill 1,000 feet away. 


Now, re- 


If 2 volta loss were allowable, the resistance of the 2,000 


2 4 
feet of conductor would be 720 500 ohms, or for 


1,000 feet would be 5% = 0014 ohms. This resistance 
is much larger than that of a single 0000 wire, and to obtain 
the number of t the resistance 
of one 0000 wire, *0490 by the given resistance ‘0014 which 
gives 85 0000 wires. 

By referring to column 5, Table I., we find that the weight 
of one 0000 wire per 1,000 feet is 639:88 lbs. Them the 
weight of 85 0000 wires would be 35 x 2 x 689°38 = 
44,758°10 Iba. At the current price of copper this would be 
3 installation, and the only way to reduce it 
would be to allow more voltage to be lost in conductor; 
that is, by using a single 0000 wire we would have to make 
the volts lost = 35 x 2 = 70 volts. Then the voltage st 


TABLE L—BSizus, WEIGHTS, AND RESISTANCES OF CoPPER WIRE. 


1 2 8 4 ". ! € 
Sage REN 


UxnimsuraTED Wren. 


— ——À --. — — 


t ! : 


| 
8 | ee AS er Heg Sanare | Poands | Pounds Feet R. ot ohms Ohms f Feet Ohms 
x 2 = : f er 
TED | mils. ‘001 inch. , (D* x 788d.) rrr Mlle. pound: 1,000 feet, Mlle. | diu. pound, 
| : i i 
0000 4460 000 211,600 166,190: . 63933 3,9757. 156 | - *04906 95909 | 1975 | “000078736 
000 409 640 | 167,805° 151,70 55701 2.677. 197 | 06156 33664 | 166 | "00012089 
. 00 . 364800 183,079 4 | 104,520 ' 40209 | 9,129: 2°49 ` 07801 41157 19,890: | 900019420 
O | 324950 | 105,5926 82,9929 31904 1.68.5 318 C9831 51909 | 10,409: 00080772 
1 | 289900 | 83,694 65,733: . 96288 | 1,3359 3 95 “12404 65490 8,062:9 00049994 
| 
2 | 257630 | 66,373 52,130 200 54 | 1,0588 499 15640 282582 | 6,3937 "00078045 
3 229 420 52.634 41,339: 159-03 B39-68 e99 19723 10414 | 5,0703 0012406 
4 ' 204310 | 41742 $2,784 19612 ^ 66591 ? 93 24869 13181 4021 0 019721 
6 | 181940 33.102 25,993: 10001 . 52805 10 81361 1:6558 | 3,1887 0031381 
6 162 020 26,2505 | 90617 | 7939 418 81 12 61 ‘39546 20881 | 3,5287 0049666 
=x = ——— eme: ick lets | 2 —ů— 
7 144 280 90,816 16,349 — 6290 ' 33211 159 - 49871 26331 | 2,0063 0079204 
8 128 490 16,609 | 12,966 4988 | 26337 . 90:06 62881 33201 | 1,8903 - 912008 
9 | 114430 | 13,59t 10,984: 39.56 | 90888 9598 79281 41860 | 12613 | 020042 
JO 101·890 10,381 8,153 2 31:37 . 16563 31.33 r 52800 | 1,0000 | -031380 
11 | 907429 | 8,234 6,467 2488 137 37 40 20 12607 6:6568 793 18 050682 
— —ääd —— —ũñʒ—S—ͤ— — — —L— — - = 
13 | 80808| 6.529 9 51286 . 1973 | 104 18 50 69 1:5898 8:3940 62902 090585 
13 71961 51784 4.0071 . 1565 | 82632 6391 2 0047 10:585 498-83 ‘12841 
14 | 64084) 41068 | 3,1469 1241 | 65:525 8059: 25908 680 385-97 "20580 
15 87 068 32567 | 25578 984 | 51956 | 10163 | 3:1150 16477 32103 31656 
16 | 50820 5899 2,028 6 781 | 41337 198 14 40191 21:221 948 81 51501 
17 43 267 32,0482 | 1,0086 619 | 32683 | 16159! 50093 | 26-761 197-30 81800 
18 40 303 16943 | 19757 491 35995 20376 63011 | 33745 15647 13094 
19 35-39) 1.252 4 983 64 3 78 20:051 96426 | — 892889 437765 120 64 21904 
20 31-961 1,0215 809 98 3-09 16:315 324 10-163 59-658 98 401. 3-299926 
21 | 98462 8101 636:25 9:45 12:936 406:56 | 12815 07-660 78:097 5-255 
— — — Ó— À—————Á—M——Pr 88 
22 | 35947 6427 504 78 194 10:243 . 51515 16 152 85:283 61911 8-3208 
98 22 571 509 45 400˙12 1°54 81912 649°66 20 377 107-59 49 087 13-338 
24 | 20100 404 01 31731 1:39 64416 819-21 25 695 135-67 $8 918 21:000. 
25 | 17900| 2204 251-64 97 519160 | 1,009296 . 32:400 17107 80864 - 
. 96 15940 . 925401 199 5 77 40656 | 130361 40 868 21570 $4469 53:235 
— ———— — —  —À— face 
27 | 14195 201 5 158 26 81 3.2308 | 1,642 55 51:519 272˙02 19410 84 644 
28 | 12641 159779 195:59 48 2:5344 | 2,07132 64:906 343-02 15/393 194.56 
99 | 11357 126 72 99:596 98 20064 | 2,61182 81 921 49164 19:207 213-96 
$0 | 10025 100:5 78:933 30 15840 | 3,293°97 | 10330 545:39 78575 340-95 
31 8:928 7971 63 604 24 . 192672 | 4,15222 127 27 671:99 8873 628-45 
32 7.950 63-2 49:637 19 1:003% | 5,236.66 |^ 16426 $0727 60890 | ' 80033 
33 | 7080 50:13 39 972 BY.) 7920 | 6,60271 20708 1,099:4 48290 | 1,9073 
34 6:301 | 8974 31:219 12 6396 | 8,32830 | 26123 1,979:3 38281 7217565 
35 5614 3152 24-756 1 5280 10,501.35 320 35 1,738:9 30363 | 3,4585 
36 5 000 25: 19:635 08 4221 | 13,238 83 | 41524 2,192 5 2:4082 | 5,4974 
37 4:453 19:83 15:567. 06 9168 | 16,09106 | 52356 2.785 ·5 19099, 8742 
38 3 965 15:79 12 947 0⁵ 2640 | 20,854°65 | 660° 9,486 7 15143 13,772 
39 3:531 12°47 9 7939 04 2112 | 26,302 29 892-48 4,395°6 12012 | 21,896 
40 3144 989 | 7-7676 03 "1584 | 33,175:94 | 1,0497 5,5491 9527 23" 


7 | 8 | 9 | 10 | 1 
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the dynamo would have to be about 172 volts to allow for 
this loss and the loss in the wiring of the mill. 

If power is cheap, it will be more economical to use a 
smaller wire and waste more power, and vice versá. The 


The weight of 2,000 feet of 0000 wire is 1,279 lbs. 
Cost = $.15 x 1,279 = $191.85. Interest at 6 per cent. = 
$191.85 x .06 = $11.51 per year, or $.96 per month, 


TABLE II. | 

1123 4| 5 | 6 | 7; 8 |. 10 
i Pag E 
3/3] $& F F i S $ 
E | 3 g 8 +; $ : 8 L " 

3 38 | = 4 3 a 
a „ „ „„ :liir:i: 
Z | 23 E 8 8 E e | & 2 
1 | 40 24 65 130 2 | 0833 | 41 | 8 6 48 
2 | 16| 96| 316, 683; 3 2088 3290 5 . 633 
3| 6| 36 | 1,120 | 3,240} 3 |:5555 35:0, 4 | 2815 
4 | 88 | 528 105 210 2 . 0960 1714 2 421 
6 | 126 | 75 40 80 2 5 8 


According to the formula derived from Ohm's law, Watta 
= CE =70 x 720 = 50.400. H.P. = watts — 746 = 
00400 ＋ 746 = 67:56 H.P. The price of the power will 
be $40 x 67°56 = $27.08 per month. That is, the power 


o ^ — = 981 times as much as the interest. The 


uare root of this ratio between the interest and the cost 
of the power will give the proper number of conductors to 

The equare root of 28:1 = 5°8 0000 wires. 
With 5:8 0000 wires thd cost will only be $27.03 — 5:8 
= $5.1 E montb, and the interest will be 5:8 x $.96 = 
$5.1. Therefore, if 720 amperes were to be carried all the 
time, a circuit 5°3 times as large in cross-section would give 

17 referring to the table of safe-oarryi 

erring to Tying capacities iu the 
National Electrical Code, we find that this appen wire i3 
very nearly correct, the size there given being 1,200,000 
circular mils for 730 amperes. The entire code was pub- 
lished in this paper last fall, and is now published in vest 
pocket form by Board of Underwriters, and can be 
obtained from ee agency in one's oity or district. 
desirable that everyone should possess a copy of 


ANDERSON’S SURFACE CONTACT ELECTRIO 
|». TRACTION SYSTEM. | 


tion of numerous trolley systems may be due to a con- 
siderable: extent to other causes chan euperiority. of the 


i have a habit of following each other's 
examples, sometimes blindly, and the trolley system is 
aod worked by energetic companies with abundance of 
pital and skill at command. 2 
The surface contact syatems are not to ba ignored simply 
trolley systems are so numerous in comparison, for 


] 


at one time in the history of electric traction there was only 
one trolley m in use, and numerou: cable and horse 
lines, bat, nevertheless, the trolley was the better system. 

It is intereeting to note that at the present moment two 
determined attempts are being made to establish the surface 
oontact system, one in London by Prof. S. P. Thompson, 
and Anderson's in Leeds. 

A general description of the construction and working of 
this system is as follows: — The invention is essentially a 
mechanical device for 5 the supply main to the 
motor by means of rising and falling studs worked by a 
skate under the car. ; : 

Hitherto the studs have been fixtures, and the connection 
made by means of eleotro-magnets somewhat uncertain in 
action. The mechanical method seems to get over this 
difficulty. | 

Along the centre of the track between the rails are fixed, 
at intervals of about 17 feet, cast-iron boxes 3 feet long by 
1 foot wide and 1 foot 8 inches deep. The lids of these 
boxes are laid flush with the roadway setts. Connecting the 
boxes, at a depth of about 12 inches below the sette, are 
three-duct stone conduita. The boxes themselves are fitted 
with & simple arrangement of levers and catches, which 
actuates short cylindrical studs, enabling them to move up 
or down iu a vertical direction. 

When fully up, the tops of the studs are about 4 inches 
above the surface of the roadway; when down, they are 
flash with the same. | | 

The levers are interconnected by mieaus of wires passing 
through the top and bottom duots of the above-mentioned 
tee can conduits, re the e nos is such, 
that, assuming a stud in any box to be raiscd, on pressin 
the same down, the stud in the next box forward is Teo], 
and when this latter is in its turn 
is repeated in the next box forward, and £0 on. 

The top portion of each stad is made of phosphor-bropze 
or some other good and, at the same time, a electrical 
conducting material, and connected to this 


down, the process 


box lid, but efficiently insulated from it. As the stud rises, 
but well after the top portion of it is of the lid of the 
box, this switch arm comes in connection ¥ 
contact piece, mounted on a stoneware frame, whioh, in its 
turp, is c:amped into oil cups to ensure insulation. 

These contact pieces are all connected with one another, 
and one pole of source of supply, by means of an insu- 
lated cable passing through all the boxes and the centre duot 
of the stoneware conduit between the boxes. It is thus 
evident that as long as any stud is up, the top insulated 
pos is in direct connection with the source of supply; 
pat on being depressed its switch arm breaks connection 
with the contact piece, and the next stad forward is in its 
turn i 

On the underside of the car is mounted a lorg rigid skate. 
The height of this skate above the roadway is guch that the 
stade, when raised, will make contact with it, aud its length 
is slightly in exoess of the distance between the studs, so that 
before leaving contact with one it is in connection electrically 
with the next forward. 

The back end of this skate is continued in the form of & 
long ramp, having a gradual slant from the level of the 
skate to within half an inch of the surface of the roadway 
setts. This ramp is insulated from the skate by a space of 
some 6 inches, but to maintain an even pressure on the studs 
this space is fitted in with alternate strips of mia. 

The system of workings is as follows : — | 

To start the car, the first stud is raised by hand or 
mechanically. Electric connection is then establi-hed from 
the insulated conductor through the switch and stud to the 
skate, and thenoe to the motors. Thus the car commences 
to move forward. The slanting ramp, pressing over the 
raised stud, presses the same down, breaking its electrical 
connection, but at the same time the next stud forward has 
been raised, and as the switches on the stads are so set 
tbat the one on the rising stud makes its connection before 
the one on the falling stud has broken oontact, and the 
skate, as before stated, is long enough to press on two studs 
at onoe for a short time, there is no interruption of current 
to the motore, and the car continues its regs. 

From the above it will be clear (1 no aud can 
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"possibly be raised until the car is over it, and (2) that no 
stud can be energised until it is raised ; further, that there 
is little danger of the “ramp” failing to depress a stud, as 
‘it is the weight of the car itself that really acts on the stud, 
though a few pounds’ pressure is found in practice to be 
enough to do the work. At the same time, in order to 
over the difficulty of stones, &c., lying on the track, the 
* ramp" is held down by a powerful spring action, which 
would give rather than raise the car before any such 
obstacles. | 8 - 
It should be stated that the lifting and dropping of the 
studs is a spring action in both directions, the dead point 
being when the stad is half up. This has the effect of 
maintaining u continuous gentle pressure between the stad 
and the skate when up, and of causing the switch arm to 
break contact with a sharp spring action when the stud is 
being depressed. 

^ There can scarcely be any uncertainty as regards pressing 
the studs home, when it is considered that the lowest portion 
of the “ramp ” is only about half an inch above the top 
of the bon. = da n : 

To enable a bogie car to negotiate curves, the skate is 
hinged in the centre in such a manner, that it is impossible 
for it to break contact with its stud side ways. 

No better guarantee of the safety of the system to the public 
and horses can be offered, it is claimed, than the fact that, on 
the half mile length of track on which the system is being ex- 
perimentally tried, there is constant service of horse trams, 
and during the time in which the current has been frequently 
on, nothing in:connection with the system has happened to 
interfere with the working of the horse tramway service. 

The experience of frost and snow have still to be tried, 
but the promoters are sanguine that the system will prove 
itself workable in all weathers. 

The mechanical arrangements seem to be brought to 
‘great perfection, and certainly offer a better system of oon- 
nection than the electro-magnetic one. I RE 

But the electrical switches and contacts operated by such 
a mechanieal arrangement will require careful and skilfal 
‘working out. The electrical devices used on the experi- 
mental line are capable of considerable improvement, and 
improvements no doubt will be carried out before any exten- 
sive line is laid down. i 

It is not, strictly speaking, a closed conduit system, for 
every switch box in the ground has a surface opening through 
‘which the studs fit loosely, necessarily loosely. | 

On the other hand, this mechanical method of energieing 
the studs effectually gets over the main difficulties met with 
in surface contact systems energised magnetically; in these 
latter a piece of paper or other bad conductor may break 
the contact, or the switches may stick and leave a surface 
contact till“ alive; neither of these faults should occur in 
the mechanical method. | 

Just as in the trolley system, there are faults inherently 
its own; it remains to be seen whether they are sufficiently 
serious to prevent its coming into general use. 
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USE OF ELECTRICITY ON WARSHIPS., : 


E 


A recent issue of the U. S. A. Army and Navy Register contained 
the following interesting reports on the use of electricity as 
a motive power. for all turrets, ammunition hoists and 


auxiliary machines on board the Brooklyn, with Commodore, 


now Admiral, Schley’s commendation of the system. The 
Bureau of Construction and Repair is greatly gratified over 
the eminently satisfactory result obtained through the use of 
electricity as demonstrated in the action off Santiago. 
Following are the reports received at the Navy Depart- 
ment:— 


- North Atlantic Fleet, Second Squadron, U.S. Flagship Brooklyn, 
Guantanamo Bay, Cube, August 13th, 1898. 
Sir,—1.-I would respectfully- report that I am of opinion that the 
use of electricity as a motive power for all turrete, ammunition 
hoists, and all auxiliary machines on board ship not in the engine 
rooms is desirable and would increase efficiency. 
2. The use of steam for operating turrets makes necessary great 
lengthi of piping-and produces almost insupportable heat in the 


and also a decided menace to life in action. 


for the 


handling rooms; with. électricity this is avoided and greater celerity 
is accomplished. . S Werne 
3. In the battle of July 3rd, the turrets controlled by electricity did 


better and quicker work and were not so hot as those fubctioned by 


4. I would, therefore, heartily recommend electricity for these 
pu and transmit reports of the commanding and other officers 


on this point. i 
- Very respectfully, -— 


Commodore U.S. Navy, Commanding Second Squgdron, N. A. Fleet. 
The Commander -in- Chief, U. S. Naval Force, N.. Station. 


ovr 
* 


| U.S. Flagship Brooklyn, 
T Guantanamo Bay, Odbe, August 13th, 1898. 

Sir,—From the experiences in this ship with electric motors, I am 
strongly in favour of them for the movement of turrets, ammuri- 
tion hoists, boat cranes, winches, and all machines where leaky 
pipes can be dispensed with and quick work required. Incidentally 
it also is very important to reduce the heat evolved from piping in 
many parts of the ship, especially in handling rooms. Reliability 
is the only element elepe bas entered in the discussion of elec- 
tricity versus steam, and ìn this ship the use of electric motors for 


the turrets at drill and actual combat has proven them much more 


reliable. I enclose reports of officers who have had charge of them 
in this ship. Very reepectlally, 
. F. A. Coox, . 


: Captain, U.S. Navy, Commanding. 
The Commander -in-Ohief, Second Squadron. i 


. 8. Flagship Brooklyn, First Rate, 
Guantanamo Bay, Cuba, August 101. 1898. 
Bir,—1. In compliance with your verbal instructions of this date, 
I have to forward herewith, approved, the reports of the three turret 


officers of the ship on the comparative merite of steam and elec- 


tricity as á motive power for turrets and ammunition hoists; 

2. In addition to the use of electricity for the bandling of all 
turrets and ammunition, I am decidedly of the opinion that it is also 
advisable to use electricity as a motive power on every auxiliary 
machine in the ship that is not located within the engine room or fire 


room. 

3. This opinion is based on an experienóe of over a year and a bai! 
on board vessel, in which the long leads of steam pipes to the 
different auxiliary machines of the ship have req constant 
attention and repair on account of leaks and breaks, and have been a 


Pe 


constant source of annoyance on account of the heat they give out, 


4. Electric wires can be severed without , and can be easily 
and quickly repaired. A burst or cut pipe will fill the whole com- 
partment with steam, will run the pressure down in the boilers, and 
cannot be repaired without breaking joints and replacing a section 


t pi 
forem Very respectfully, . N. E. Masos, 
l Lieutenant Commander, U.S. Navy, 


i TE a Executive Officer. 
The Commanding Officer, U. S. F. f. Brooklyn. 


U.S. Flagship Brooklyn, First Bate. 
m | Guantanamo Bay, Oaba,sduguet 10th, 1898. 
Sir,—In obedience to T jer verbal order of this date, L-have the 
honour. to make the wing report on the. 
reliability of the elect gal equipment of this &hip as compared with 
1. Electricity is used as a motive power on this ship in the fol- 


.lowing cases :—F'our 5-inch ammunition hoists, two 5 


nition hoists, eight; 8-inoh ammunition hoists and turning the 
forward and star turrets; in all the above cases the power 
(electricity) has given entire satisfaction, and I firmly believe in its 
employment on board ship for auxiliary purposes; it has many 
advantages over steam for such uses on sbip board, and the only real 
points urged in favour of steam are simplicity, less "e lean 
cost, As to simplicity of steam over electricity, while it may 
have been true some years ago, it is not so well marked now ; for 

le everywhere are growing familiar with its employment as a 
motive power. The question of cost, when the attempt is is reach 


ite 1 » . 3 ' 
y 


.. cutting the weight of less important material I have béen closely 
‘associated wi ts 


this ship, both steam end electric, 
December 1st, 


befofe and since the commissioning of the ship on 


1896, and have had the best of opportunities. of observing their rela- 


tive merits. I had charge of one of each kind during the battle with 
the Spahish fleet off Santiago on July Srd, the port waist (steam) and 
rod esie pibe teste) 5 5 
starboard turret guns c) were laid on the enemy 

no doubt in my mind that electricity is immeasurably superior to 
steam as the turning power for turrets, and I also believe this ship 
would be more T ied is now if electricity waa adopted 
rt and E l 
2. ammunitíon hoists worked well during the battle, and in 
every case where there has ‘been difficulties with ammunition 


f 


toe 


is ^ . - - ak . E 3 z- — — 
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the trouble bas been mechanical, and in no way traceable to the 
power employed. 
Very respectfully, 
„James G. Doyrz, Lieutenant, U. B. DON 
The Commanding Officer, U.S. F. B. Brooklyn, — 


2 „ 2 
ó e 


U.S. Flagship Brooklyn, 
Guantanamo Bay, Cuba, August 11th, 1898. 

Sir,—1. In obedience to your verbal instructions, I have the 
honoar to submit the following as my opinion as to the com- 
parative merits of steam and electric gear for training the 8-inch 
pnr of this vessel, and the efficiency of its electric ammunition 
ho: 
2. The absence of any back kick " when the swinging turret is 
saddenly brought to a full stop is very noticeable with the electric 
gear, this being a great point in its favour over steam for quick accurate 
fre. 


3. The speed of train is more surely controlled with the electric 
gear, thus facilitating training on a moving target, or from a 
moving platform. With thd steam gear, careful movement of 
the starting lever is necessary, to prevent the turret from ranning 
away. 

4. The eleetric controller enables the gun pointer to stop the 
tarret absolutely, without feeling for the mid. position ol the lever 


of the eteam gear. 

5. With the electric gear there is no danger of the contröhing 
lever being jarred either way by the shock cf discharge of the guns 
casing the turret to swing unexpectedly, as there is with the steam 

gear. 

6. The electric gear is always ready for immediate nse, the move- 
ment of a switch being all that is required to place it in action; 
whereas the engines of the steam gear, like allother engines, should be 
worked slowly at first, water drained, &c. 

7. The heat caused in the handling room and quarters by "th engine 
and piping of the steam gear isa great drawback which is entirely 
overcome by the use of electricity. 

8. A cut wire can be quickly repaired, while; the cutting of a steam 
pipe in action would be a more serious matter. 

9. During three engagements with land batteries, one fleet action, 
and one bombardment, the forward electric turret of this vessel has 
been under my charge, and has never developed the slightest sign 
ot nor given me the slightest anxiety e its 


10. For the above-mentioned reasons, electric gear is in my 
P IN far superior to.steam gear for the workíng of the PIA of 


11. The electric ammunition hoists, both for the 8-inch. inè 5 inch 
guns of my division, have parin given m poteg: satisfaction, 
i Very e y 
E. SIMPSON, -- 


Lieutenant U. B. Navy, in charge First Division. 
The ear Officer, U. 8. flagship Brooklyn, „ e 


U. S. F. S. Brooklyn, First Bato, Gp An 
e Gaantanamo Bay, Cuba, August 11th, 1898. 
Bir,—1. In obedience to your orders requi & report upon the 
81 597 repr d of steam and electrically- 89 led turrets, viewed 
paul e ot ne experience of July 3rd in the naval fight with the 
‘respectfully submit as follows :— — en 

ix A boss of which I was senior member, fe goed by your 
order of st agar Latin aiia p 


turret guns upon a target by electricity, and who has 3 
attempted to do it by any other means, the contrast is too striking 
ever to be forgotten. The electric motor and controller give 5 
control and fineness of train to an ideal 


am I fally 
ke to add in favour of electric turrets that the tem- 

CV 
m comparison. There was also the danger of death to everybody in 
the handling room from shell cutting a steam lead. 

Mae rid 

WX. R. Russ, 

' Lieu :A N., commanding 

Be Division. 


: l ke p 


i 


* * * 
STU . é LEN [ 
: " : ` 


` The Commanding Officer. 


LÀ 
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^ IR W. H. WHITE ON ENGINEERIN G 
| " EDUCATION. E 


0201. . TA Lak 


oom the position of naval constructor to Great Britan, we all 
' naturally feel that any remarks falling from Sir W. H. White onght 
fo be worth listening to. In this country we are so much dependent 
upon the Navy, and the fact is so very patent to us in the present 
'&risis, that we all wish to feel that so important a matter as our 
Navy is in such competent hands to design. 

His address to the Institution of Junior Engineers is thus invested 
With an importance it would not have in the hands of a less prominent 


' necessity ot. a boy going into the practical 


“man, The giet of his observations: were against narrowness. 
pointed out that advance along T 


lines bad. been very largely 
due to the scientific research of men who were outside the subject on 
which their researches had bad such far-reaching éffect. Thus Fair- 
bairn and Brunel were only amateurs in shipbuiiding, yet the treat- 
ment of a ship as a girder was due to them, while to Rankine and 
Froude—both outsiders—is due thé whole modern theory of naval 
architecture. Bir William acknowledged freely the debt due by Fer 
building to the outside engineer, and he laid stress on the necessi T 
of foresight in designing harbour works. For- an example he 
the Birkerhead Docks, which are still in the front rank, as capable of 
receiving the largest ships afloat. Yet when constructed, they must 
have seemed very excessive in their dimensions, but events have 
justified the anticipations of the designers. 

Regarding training, Sir William expressed himself strongly on the 
of the work direct 
from school. It is then that roughing it comes easiest. Indeed, is it 
not a fact that most English boys, at least, look on the rou hing part 
as so much fun. It is there that they best get on with workmen, and 
the powers of observation are quick. The technical college should 
follow the practical course, and the student then can benefit by a 
scientific training, which his practical course ore nae shown him 
to be necessary if he wishes to risé above the 1 

Coming from such a source, the remarks of Sir William White are 
deserving of credence. There is sound sense in them. The average 
student becomes unfitted by a college or achool course for genuine 
rough work, and some rough work ought to come. before. the more 
theoretical trainin g. A sharp youth will, moreover, be better able to 
"Appreciate wherein he is shortcoming. 

Sir William withholds his opinion on the question of. ium 
apprentices, but expresses the hope that this class will combine 
theoretical training with their period of 5 Bo far 4s we 
bave seen the premium apprentice, hé has appeared simply as an 
idle loafer. That there are exceptions, and brilliant ones, we Amit, 
but as a class we do not think much of them. l 


sl, 


t 


|  BUBMARINE ‘CABLE VESSELS. 


"E 


i 


UC 


“THE following i isa complete list of vessels employed in in con- 
“nection with submarine telegraph work. ‘Ic will be observed 
` that there are altogether 41 such vessels, with a Ee ton- 
nage ol 64 615 tons, and 8, 94 Domina! H. P. : 


: “oar 


i v ni ea l cg „ è QUT a 
E , "m Gross f 


s regi Where 
Owners. " Name ot ship. ö „ i | statione d. 
f i 
NN 888 8 nage. 
| — 
Amazon Telegraph Company 5 Viking 496 | para 
- Anglo-American Telegraph Co. Minia | 41386 | Halifax, N.. 
Canada, Government P4 Newfield +785 eae 
Central and South American Re ay. | 1,198 ' Callao : 
Telegraph Company. EE. “| i 
' China, Government E Fee- Chew | 108¢> . © >- , 
Commercial Cable Company . š Mackay-Bennett 1,781 | Halifax, N.8. 
Cie. Française des Cables 'Télé- , Pouyer- -Quertier I 1,885 | Havre 
l graphiques. l Edw | 
Do. do. do. Contre amiral ` | 3,207 - 
l Caubet* | a 
Eastern Telegraph Company . [| Amber | 1,048 | Gibraltar 
i n. Lo : Electra 1,219 Suez 
» "^ ET ' John Pender 1,213 | Zanzibar 
mL id Mirror 1,645 | London 
oe | Chiltern 1,891 | Malta 
Eastern aud South African | Great Northern 1,422 Cape Town 
Telegraph Company. : 
Do. do. do. | Duplex 874 TE 
' Eastern Extension Australasia Recorder 1,201 Singapore 
: &nd China Telegraph Co. ue 
Do. do. do. ' Bherard-Osborn 1, 9 - 
France, Government y Ampére 904 Brest 
” RE l an ` PEU ! A sane 
. Great Britain, G ment onarc 1. — oolwio 
-Py gem e Alert! 869 VE Dover . 
Great: Northern Telegraph Co. H. C. Oersted 749 | "Copenhagen 
Store Nordiske |. 892 Shanghai . 
I. R., G. P., and Telegraph Works Buccaneer , 786 London 
Company. t ELE : 
Do. do. do. Dacia 1,856 : i 
Do. do. do. International. 1.1887 4 DRE S 
Do. do. do. Silvertown . 4,935 , ye 
India, Government , Patriek Stewart. i TuS Kurrachee 
Japan, Government Okinawa Maru , 3, Nagasaki 
New Zealand, Government . Tutanekai 811 Wellington, N.Z. 
Italy, Government . Citta di Milano 1,247 Spezzia : 
. Siemens Bros. & Co. E Faraday 4,917 London 
Bocicté Industrielle des Télé- "Francois Arago; 3, 191 i Calais 
hones. e 7 oN 
e Construotion and Britannia -1525 " London 
; Maintenance nee : Ah. deg rl d 
Do. do. do. Calabria 8,821 is 
Do. do. do. Scotia 4,667) ` » 
Do. do. do. Seine 8,553 i ji 
West Coast of America Tele- Retriever . 624 Callao 
graph Company. . ; . i 
b Western Brazilian Telegraph |- Norseman . 1,117 Bahia 
Company. l 
; West India and Panama: Tele- | Duchess of 402 | Bt. enone, WI. 
graph Company. „Marlborough vd f cis 
Do. do. ; do. Grappler. 868 77. * ye "uu 
7 : : t ` : ; 
Late Portena, + Late Lady Carmichael. ; Late Westmeath. E 


The Citta di Milano is given in Lloyd's Register, I898 — 99, 
as belonging to the Italian Government. The Calabria has, 
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we idee been MP sold, but her name still a in 


Lloyd's Register, 1898—99, as a cable ship and i 
to the Telegraph Constraction and Maintenance Company. 


TELEGRAPHS AND TELEPHONES IN 
PERSIA.* 


Tus first telegraph line in Persia was established about 36 years 
and in the beginning was vigorously denounced and Pd air by 
priests as being a species of magic, and closely allied to other evil: 
principles greatly n of religion and the best interests of the 
State, and as such not to be permitted to havea place in the econonty: 
of government. This opposition, however, was overcome, and the 
class which resisted so stoutly at the first now use the telegraph 
with the greatest indifference. Ia the year 1862 the construction of 
a telegraph line from India to England throuzh Persia, Russia, and 
Germany was commenced, and it began working on January ist, 
1870. me work had, however, been carried on for three or four 
years by a line through ‘the Euphrates Valley; but according to the 
United States Vice-Consul at Teheran, this was not by any means of 
a satisfactory character, and serious errors, delays, and interruptions 
oocurred. This line is still used occasionally. The Indo-European 
is a woll- constructed and efficiently r From Busbire to 
Kerachi there is both a cable and a lan This line provides the 
local native administration with one wire which can always be 
depended upon. The local lines, with the exc»ption of the one wire 
mentioned above, are the of the Persian Government. The 
ownership was acquired e cost of construction, and has been 
maintained by defraying the expenses of preservation. The actual 
administration is to one man, who, until very recently, con 
tributed to the Government £2.4C0 a year. This royalty has now 
been raised to £6,000 a year. The yearly receipts of the telegraphs 
have been about £12 000, and the expenditure equals, if not exceeds, 
income. In 5 ence, certain reforms are to be initiated in 
the direction of rof te ak sory payments. It is € that folly 50 per 
cant. of the are sent free. Officials of Government 


| system 

past, and most of Zt who have been benefited 
pee to to Ana trogble, the management find 
ntroduce necessary for their own 5 The 
Persian e gren system comprises about 3, ee miles of wire 
Min E videi bf the Ind E D d — A ge apii e 
wire pro o- aopean m 8, nt 
1,300 miles long, and extends from the Porsian Golf to the Russian 
frontier. stage re restricted to in wo 
letters. Messages are restric rane 3 
(atoni o1). 

halt kran is for the paper on riick ! 


nt written. In case the messa rainy j^ 
extends to a large number of words it is calculated at the rate of 10 
words to the 2 krans, and not Sj krans, This tait i the same 
co eee sara duas madera ar The Persian 
newspapers ormation of sufficient importance to be 
took by telegraph, — — 
there are very few There are four newspapers in 
Peraia, printed in sper ig and under Government control. 
These should be issued once a fo ht, but they are often issued 
at longer intervals; they are in no sense considered as leaders or 
exponents of the ideas or 5 As regards tele- 
phones the late on December 8th, 1889, ted to 
wrench piro aah DES a RA Í o lighting 
the introduction of telep phs, and the a on of 
electricity to Indus whole of P with pro- 


tection to the monopo perpe Doe period of. 60 
cue ui ier m citizen for a certain valuable con- 


3333 
are now in use. Five years ago t 


observation he should estimate it at about 50 milee—this is including 
the wires into of summer resort, and those to different 

At the present time there are 15 owners of private 
wires, each d whom pays the com company about 83. 61. . por month for 
keeping the wires nf topair, and the instruments in order. The 
receipts about balance the expenditure, but this e includes the 
free use cf the lines by the company, who provide the only office there 
is in the city, and two in the country during the summer months. 
As messages sro not reczived from the public, no tariff has been 
formulated. Subscribers are put into communication, and uee the 
telephones as long as they wish. As a more extended use of the 
telephone would interfere with the receipts of the telegraphs, 
Po has not been granted to distances appropriated 

the telegraphs. 


* Society of Ar Journal, 


beat, thus causing it to flow 


LONDON COUNTY COUNGOIL. 


AT the usual meeting on Tuesday it was resolved to lend £10,470 to 
rari Shoreditch Vestry for works in connection with the electric light 


Loans anD DEFERRED Rinn... 


The report of the Finance disclosed a curious point in 
regard to the application of the Newington V for a loan af 
£50,000 for lighting purposes, £10,000 of w was asked to 


| rere tees 


the postponement of si trish and, after careful consideration, the 
Finance Committee expressed the opinion that such a 
might in certain cases ba allowed. The Oommittee were, 

nos ay epa a ab fen that 3 
or 80 a period as five years ia 

that the repa. "die ree should be postponed for thn nt for ties Fs 
Toe Vestry having agreed to this course, the 

mended, and the Council decided, to advance the ea ee 
£10,000 at 3 per cent. on deferred repayisent for three years. 


Naw Ganararma Sration. 


It was decided to approve of a deviation from the plan 

dies eee A. Roberts, on behalf of the 
Electrici PT Company, for the erection of a generating statin 
in Flood Obeleea, as shown upon'two plans submitted, with a 
further application by the the architect. 


Ex.zcrrio Taacriom. 


bably in lem yous he tho owners of ail fao tramways in the county, 
and will be to construc’ introduce im services and 
methods of traction, one of its objects being the Hoasiog 


there is no doubt that, iet railway companies (w 
exception of the Great Eastern rg 
of workmen’s trains desired would not pay, the 
establishment of serious com „ 
means of electric tramways would be the best means of indus 
5 on." 

Housing Oom 
that London is far behind 
tion of el 


CORRESPONDENCE. 


_ A New Property of Iron. 


Noticing yout reprin print of the letter to Nature, by Mr. 
J. S. Stone, I write to mention that I had my attention 
drawn to the phenomenon desoribed in the following wa 
Weise to solder part of an apparatus of some 1 
in cylindrical form) I made an exceptionally long iroa 
hand of quater inch rund iron, fixing it toa p. 
ele tbe handle owing io tbe rush cf host, thi ra sme 
ease the handle, o to was 
three years ago. T oonolnded tha ri eerie ere 
ter reaistance water to e escaps 
eat 4 h the readieet channel, 
viz. 'the handle. It is remarkable TR the same thing does 
not occur with a brass rod, as I have d since 
reading your letter, and whioh fart open ap a new som fe 


nvestigation. 
i P. D. Brant. 


bende the demand for an economical 
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Boiler Feed Pumps. , 

In issue of July Ist last there appeared a paper on 
" gen U sing Plant, by Mr. J. A. J enkel, e eler 
trical engineer, South Shi in whicb, while discussing the 
pumping plant at the station under his direotion, he took 
occasion to speak somewhat disparagingly of pumps and 
pomp makers generally. 

In your issue of September 16th, Mr. H. Faraday Proctor, 
city electrical engineer, Bristol, published a further series of 
pump trials; while more recently, in your issue of the 14th 
ui, we have been favoured with the views of Mr. J. 
Alexander McLaren on the same question, all of whicb, 
when ed i to your editorial comments on the first paper, 
most lead us to the conviction that electrical engineers have 
got into a very indifferent market for their auxiliary 
machinery, and that they do not hold a very close communion 
with the marine engineers of the country. It is many years 
sine marine engineers discovered the ultimate cost of a 
cheaply made, unreliable, and inefficient feed pump; they 
of all engineers cannot afford inefficiency, breakdowns at sea, 


dtelays in foreign ports, and eternal 5 when at home, 
an 


reliable pump arose. 
The supply was immediately forthcoming, with the result 


that at the present time complaints are seldom heard of. 


The title of Mr. Jeckell’s paper is a most appropriate 
one when read in connection with the latter part of it, 
wherein he relates his experience of four pumps, the first of 


which delivers 31:8 Ibe. of water per pound of steam used, 


against a bead of 22 feet with 18 feet lift. No. 2 pump 


deliver 18˙3 Ibs. of water per pound of steam used under 


— 


. the phenomenal purpose of 


e êA eS Ww FS % 


„ A d - 


. enter into the question at all. When 


similar conditions. No. 3 pump delivers 1:777 lb. of water 
per pound of steam used when feeding boile:s at 160 lbs. 
working pressure; while No. 4 pump delivers 957 lb. of 
water per pound of steam used, working under the same con- 
ditions as No. 8. In ‘other words, the boiler which No. 8 


pamp supplied with feed water was able only to keep the 


pump in steam, doing nothing else, while No. 4 pump served 
than it put in. Manifestly, the description of such ma- 


REST is “steam using plant.” 

With regard to Mr. Prostor’s pump trials, the steam con- 
sumption is given in pounds .H.P., a system of analysis 
which is not altogether satisfactory, because of possible dis- 
crepancies which may arise between one experimenter and 
another ; moreover, in the cage of a pump, time need not 


e head of discharge 


. isthe same, as in testing the relative merita of two pumps 
performing the same duty, a oomparison is easily drawn in 


terms of ponnds of water 


livered per pound of steam used ; 
but in general it is preferred to give the performance in 
foot-pounds of work done per unit of heat expended. How- 
ever, from the data given, I will endeavour to institute a 
fair comparison, and answer all three writers at one time :— 
1. With regard to the type of pump, it would appear that 
reliability of action with few repairs is of the utmost import- 
ance in am electric light station, as it is on board ship, and 
while all three writers are agreed upon this point they are 
Krangely at variance as to the means of attaining it. Surely 
a direct acting slow running pump will excel all others in 
this respect, because it has the fewest working parts, and if 
properly made will have the least amount of wear and tear. 
Uther things being equal then, we cannot be far wrong in 
this type of Pome: because, having the qualities 

above mentioned, it will require little attention, and those 
three combined go a long way towards the general economy 


& p c ni, © 4 ! ; 
2. The efficiency of the pump per se is an important 
fastor ing the end in view. In order to avoid any 
misunderstanding or confusion of terms it may be as well to 
Maie clearly what is meant by pump efficiency.” If we 
lake twice the area of the pump piston minus the area of the 
tod, then multiply by the stroke, all in the same units of 
“Measurement, we will have the net volume or piston displace- 
meat per revolution ; then the relation which the actual 
volume delivered bears to the piston displacement is the pump 
J. When the pump efficiency is low the steam 
‘Consumption: must be correspondingly high, the wear and 
kar being. likewise augmented to the same extent. In this 
“snnestion Mr. Jeckell doubts whether there is a pump made 
witch will give a higher efficiency than 75 per cent; I am 
M a position to assure him that there are thousands of pumps 


taking more out of the boiler © 


working with a higher efficiency than that, named, that there 
are pumps of the direct acting slow running type being 
manufactured in this country every day, haviag un efficiency 
of not less than 95 per cent., and I have tested more than 
one which gave an efficiency of 99 per cent. at pressures 
ranging from 30 lbs. per square inch to 500 lbs. per square 
inch. In each case the actual volume of pump displacement 
was measured, the water was measured in tanks and checked 
by direct weight, the total number of revolutions being 
recorded by a counter on the pump. 

9. Oa the question of steam consumption I think Mr. 
McLaren might have been gracious enough to leave some 
room for doubt, because, although there may be differences 
upon matters of opinion, there can be none, I presume, upon 
matters of fact, and having recently made some steam 
consumption trials with the type of pump which he so 
DT denounces, viz., the slow running direct acting 
pump, I think he wil! have some difficulty in finding & steam 
driven fast running fly-wheel pump for boiler feeding on the 
market to beat it or even approach it. "M v. 

The following is a condensed summary of two trials with 
a Weir boiler feed pump, having its steam cylinder 8 inches 
diameter, pump 6 inches diameter, stroke 15 inches, double 
acting— E D 


Seam pressure at pump 110 lbe, 107 lbs. 
. Water pressure at pump 164 „ 164 „ 
Revolutions per utes 159 60 
Efficiency of pump n .. 9725% 266% 
Lbs. water delivered per Ib. ateam ... . 846. 55:3 
Lbs. of steam per net W.H P.... .. 631 95 3 
Ft. Ibs. of work per B. T. U. to 212° ... 311 210 ` 


Over 12 trials were made with this pump at various 
speeds, and in no case did the pump efficiency fall below 
95 per cent., even at three revolutions per minute. 2M 

hose results compare favourably with Mr. Jeckell'a feed 
pumps, which on an average delivered 1 Ib. of water per 
pound of steam, as against 84:6 lbs. of water per pound of 
steam at the same 8 

It will also be observed that at its normal speed of 16 
revolutions per minute this pump uses 85 per cent. less 
steam tuan the compound duplex pump cited by Mr. Proctor, 
and although not so economical in this respect, when ex- 
hausting into the atmosphere, as his motor pump with full 
load, it is more economical at lower speeds, because no bye- 
pass is required; moreover, the exhaust from a steam- 
driven pump is available for other purposes, and if utilised 
either for expansion in the L.P. cylinder of a main engine 
or for feed heating, its ultimate economy may be made to 
excel the motor pump at any speed: But what is of far 
more importance, the direct acting pump is free of all 
complicated gearing, its simplicity promotes economy in 
other respects which far outweigh the difference in steam 
consumption without utilising the exhaust. | 

A similar type of low pressure pump which I tested 
recently, having a steam cylinder 6} inches diameter, pump 
7 inches gait e 14-inch stroke, iiis Am a s. of 
water per pound of steam against a pressure of 30 lbs. per 
square inch, and with steam of 70 lbs. pressure, when ex- 
hausting at atmospheric pressure, the revolutions being 45:6 
per minute and the pump efficiency 99 per cent. This, too, 
compares rather favourably with Mr. Jeckell's experience of 
31 and 18 lbs. of water per pound of steam at about the 
game pressure. 8 

To summarise the question, it may be said that motor 
pumps must run too fast, have too many parts to go out of 
order, require too much attention, and lose too mach water 
at low powers to be either reliable or generally economical. 

Fly-wheel pumps have to some extent the same objections, 
with the addition of large steam clearance spaces, and msy 
e running half full of water without giving any indication 
of it. | | 

-Daplex pumps are in reality composed of two direot-acting 
pumps, each of which depends upon the other for its action, 
consequently there are two chances to break down for one in 
the single pump. The steam clearances are very large on 
account of. its eight necessary steam ports as compared with 
two in a single cylinder pump, and even this excessive cleat- 
ance is generally aggravated by a shortening of the stroke. 

Taken all in all, the direot acting single pump carries the 
balance of advantages for feeding boilers. Its principal 
defect is one common to all pumps of this class, namely, that 


E 
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it is often badly made, but if care be taken in selecting good 
design, material, and workmanship, it has no rival. 

Although my subject is not exhausted, I am afraid I have 
already encroached too far upon your valuable space, but the 
interest evinced on the question is my excuse, and if I have 
shown that there are already pamps on the market which 
will meet all the requirements of an electric light station as 
they have done at sea, the object of my communication will 
have been attained. 


Cathcart, N.B, 
October 29th, 1898. 


J. Andrews. 


Soft v. Hard Rubbers in Making Copper Tubes. 


It was your late contributor, Alexander Watt, who first 
discovered that it is a mistake to use a hard burnisher or 
rubber for making tubes by depositing copper on revolving 
mandrels, 

The following extract of his complete specification, No. 
9,652, 1891, filed by Mrs. Eliza Watt, his administratrix, 
does not leave any doubt on this point and settles it :— 

* It is not intended in this specification to claim the use 
of a burnishing tool of agate or glass or other hard substance 
acting under considerable pressure on the copper deposit in 
the bath, while the deposition is taking place, as the effect 
of such a tool is to foliate or stratify the deposit; a result 
which it is the sole object of the present invention to over- 
come, but what is claimed is, in the manufacture of copper 
tubes by electrolysis, the use of friction produced by the 
application of yielding surfaces such as brushes and pads. 
The brushes may be made from strong bristles, cocoa-nut 
fibre, or whalebone. The rubbers may consist of pads of 
leather, cork, felt, or India-rubber, which friction surfaces 
will, by the aid of moderate pressure, produce the desired 
result." | : 

E. A. 


—— 


The Position of Draughtsmen. 


For sheer conceit your correspondent “Truth,” in last 
Friday's issue, about takes the palm. It is, I venture to 
think, a well-known fact that the premium pupil is ousting, 
not only draughtsmen, but many other classes of engineers, 
and is quite content to work for about as much money as 
would keep an ordinary individual in tobacco. After serving 
three years with a firm of engineers, during which time the 
firm takes his £100 a year and looks on him as a “ n 
evil very disturbing to their peace of mind,” the dear boy 
generally takes office as assistant (sic) engineer, and is so 
pleased with the honour and glory of the position that the 
question of salary troubles him not at all. 

From the tone of your correspondent’s letter one would 
think that what this gentleman of three whole years’ 
experience didn’t know wasn’t worth knowing, and it is 
manifestly quite absurd to expect a poor draughtsman to 
provide him with any information ouside the drawing office, 
the marvel to me being that he could provide him with an 
inside the office which this hopeful didn’t know before. 1 
speak feelingly, as the junior 


ughtaman in onr office has 
ust been given his congé in order to make room for a 
prentice with about as much knowledge of drawing as a 
toothpick. “Truth” ends his letter by advising your 
correspondent (who is probably a gentleman old enough to 
be his father), to become a “ sab driver under police super- 
vision.” 
The best chance for Mr. “Truth” is to leave the ranks of 
the electrical profession and attach himself to a South 
American cow ranche, where he will have more work and less 
time to air his opinions, and take up space in your valuable 
journal. 
A. I. E. E. 


Wire and Cable Testing. 


., Would any of your readers be kind enough to explain the 
following phenomena :— 

Several times recently whilst testing cable and gatta- 
percha wire by means of the ohmmeter and generator 
method, I have observed the following resulta: The needle 
has at first shown a very bad insulation, say, from 1 to 5 


megohms, and has remained constant at this for about a 
minute, and then it will gradually come up to 10 megohm 
or infinity, and show the wire as having a perfect i ion, 
No amount of further testing will break down the insulation 
although, if the ue Pris in the grum another day nt 
again appears and disappears in the same manner. 
W have been proved all right. , 

Perhaps some of your readers can throw some light on the 
matter. 

Chas. F. Ashton-Pryke, 


English v. Foreign Meters. 


We ask for permission to call attention through you 
columns to a disadvantage under which we, as English in- 
ventors and manufacturers in England of electricity meters, 
suffer in having to compete with foreign meters made abroad, 
with all the advantages of long hours and low Te 

Notwithstanding the fact that Parliament has decided that 
in all Government contracts there shall be a clanse that where 
practicable all goods supplied under them shall be of British 
manufacture, and that this clause has been adopted bya 
majority of municipal corporations, yet there still remains a 
number of . contracts under which foreign made 
meters are not excluded, though the English manufacturer 
is additionally handica by the requirement that for all 
his goods the trades union hours and wages shall be followed, 
thus leaving, so far as price and profit are concerned, a stil 
greater advantage in the hands of the fo . We think 
it is only necessary to call attention to matter, for 
1 authorities and consulting engineers to bring their 
tender forms into line with those of the Government, for it is 
a recognised principle, at least as regards goods paid for with 
public money, that the competition of cheap foreign labour 
should not be encouraged. 

It must be understood that we do not at all object to the 
competition in meters of foreign inventors, we only ask that 
their inventions, if sold in England, should be made in 
England, and should contribute, as ours do, to the support 
iui encouragement of native industry and to the relief of our 
municipal rates and Imperial taxes. 

For Chamberlain & Hookham, Ltd., 
ABTHUR OHAMBERLAIMN, Director. 


Electric Traction Without Overhead Wires. 
Your article upon the Thompson-Walker surface contac 


tramway deals with (a) opinions, &c., (5) facts. Leaving 


those in your opinions to take care of themselves, I propos 
to correct some errors in TE statements of fact. 
You condemn the collecting skate as a “ flimsy-looking 
device" which will bind on the stads because of its rigidity, 
and you say it ought to have been mounted on springs, or. 
as you put it, a ls me will be found necessary some 
where.” As I designed the skate perhape you will permit 
me to say that the “ flimsy-looking ” skate is composed of a 
channel steel girder, 43 inches wide, with 23 inch sides. It 
is supported on brackets made of 3}-inch x 1 inch wreught- 
iron. At the ends, for a length of abont 2 feet, the aides 
are cut away so as to give a slight springines in the 
itself. The whole is mounted on springs and moves freely 
up and down between stops having sufficient play to cope 
with any possible variation of levels. These springs carry 


‘the greater part of the weight of the skate, which rus 


lightly on the studs. One of the springs can clearly be 
seen in your illustration. M 

You say that it is perfectly possible that some surface 
contact systems may be practicable and satisfactory, bat that 
this cannot be the case “until a trial under the most difficult 
circumstances has been made by a disinterested company for 
a period of at least three years.” That is precisely what we 
are anxious to have—a three years’ contract with 2 sat 
interested company who will give the system a thorong 


trial. But does your article help us to get that 


trial? If you had honestly wished such a trial to be given 
would you have written five columns without once cwm 
ing—for that is what you have done—the essential principe 
of this system, which gives it its 9 ? e 
the thing to be given a fair trial, why did you sta saying 
that in che a inn state of the art we think it extremely 


N 
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is 
7. unlilikely that anyone gives consideration to the use of surface 
e ontact or closed conduit systems when either the open 
z; eooduit or the trolley wire are at all possible“? It scarcely 
zo; books as though you wished the Thompson-Walker system to 
Er have the three years’ disinterested trial, without which you 

say no system will be satisfactory. 


Hampstead, November 2nd, 1898. 


Charies E. Holland. 


& Dumoulin Copper Depositing Process.“ 


I am sure you are to be congratulated on having opened 
. your columns to a discussion of the merits of the Damoulin 
proces. On the one hand Mr. Moir, who is, I understand, 
the promoter of the Electrical Copper Company, claims 
. immense advantages for it over all other electrolytic processes 
far the manufacture of copper goods; on the other hand, I 
have heard the most damaging statements in reference to the 
. rationalé of the process made by those who should be in a 
~ position to judge of its merits. 
IT "The subject of electro-metallargy is one which, like electro- 
„ therapentics, lays a little off the main road of electrical 
engineering, and for that reason is more interesting to the 
.. average electrical engineer, than the dry every-day practice, 
bat just for the same reason it seems to me that to a great 
. extent it has become the happy hunting ground for the 
` empiric and the impostor, very many thousands of pounds 
have been lost to both classes by the investing public, and it 
z well, therefore, in the interests of electrical engineering 
. that you should have opened your columns to a discussion 
. as to the merits of the last newcomer. 
“~ Is the Dumoulin process a bond fide invention or not 
^^ is the question which first of all requires answering? If it 
* is a genuine invention, what merits has it over the older 
.. process of Elmore? To answer the first question it is 
= necessary to ascertain what the Damoulin patent consists of ; 
. the first patent clearly states that its object is to prevent the 
~~” muüghnem of electro deposits made on rotary cathodes b 
„ touching the projections with a greased impregnator whic 
"=: isolates the projection until the surrounding metal has 
grown up to its level, when the film of grease automatically 
^ earma to the impregnator, and the deposit proceeds with- 
s on te nodular growths which we are all familiar with. 
zn amateur, I think, knows that if during deposition the 
" t amount of grease touches the surface all the metal 
i^ &poited over that spot is non-adherent and blisters when 
„ bad, and I must confess that I have never seen any 
, “planation as to how this difficulty is overcome in the 
E i . I await with interest some explanation 
; X ihe» point, and until it is cleared up, the material pro- 
0] the process must reet under a grave suspicion 
M 10 everyone having even a superficial knowledge of the 
;, Nhi. 
„ Ide second point as to the advantages which can be shown 
,; mr Ne Elmore process, Mr. Kershaw does not touch upon, 
;; ud it- isto be hoped that these will be formulated by Mr. 
| „Dr the able works manager of the Electrical Copper 
To ; Mr. Langdon, 8o that we may know olearly wherein 
< "Dtamwmoulin process is superior. 


F. G. 


" ai eT read Mr. Kershaw’s article under the above heading, 
i 1 the letters in your last issue bearing on the matter, 
„ pretty clear that these have all been written in the 
: "ess of the Elmore Companies, and I will, with your 
Pinion, say a word on the other side, though I have no 
n whatever in either patent. 
: i. 1 I 5 contained in the letter signed 
"cud p mz these Dumoulin patents are worthless ; surely 
] nidi tno be aware that Mr. F. Moulton reported as to the 
. wl , and the late Dr. Hopkinson as to the commercial 
if; CIE the process, which, next to the successful action for 
E ent, is the very best evidence of the soundness of 
„ No doubt £400,000 seems a lot of money to 
D Wie patent, but if that patent constitutes a monopoly 
si “Wl a gigantic trade as the manufacture of all copper 
;$ Way the money will come back in the form of royalties 
1 times over. To really comprehend the scope and 
r i marka ble features of the Dumonlin patents it is necessary 
,2 8 Mere into detail than Mr. Kershaw did in his very 


brightly written description of the works of the Electrical 
Copper Company, and I recommend any of your readers 
interested in the matter to obtain a copy of a pamphlet issued 
by the Electrical Copper Company, entitled “The Electric 
Fining of Copper," by E. Dumoulin, which deals very fully 
with the statistics of the electrolytic copper bnsinees, and 
indicates clearly the points of difference between the Dumoulin 
and Elmore processes. Electrical engineers should hail an 
new process which is to extend the field of electrical wor 
rather than cavil at it. No doubt it must be very annoy- 
ing to Mr. Elmore to think that his very interesting process 
is to be superseded. by something more up-to-date, and backed 
by such an influential group, but I am sure that his chagrin 
will not be shared by the majority of electrical engineers. 


J. M. 


Explanation. 


As the report, noticed in your last issue, that we intend 
to acquire the Totnes town mills, may lead to some mis- 
conception as to our position in the matter, we should 
esteem it a favour if you would kindly make it clear that 
we are only acting as the consulting engineers, and are 
acquiring the mills on behalf of clients of ours. 


Handcock & Dykes. 


OBITUARY. 


LATIMER CLARK, F. R. S., M. IN ST. C. E. 


WiTH the sudden death of Mr. Latimer Clark on Sunday 


last, the ranks of pioneer land and submarine telegraph 
have become reduced to a very fine point, though we still 
have with us Lord Kelvin, Sir Samuel Canning, Mr. Edward 
Bright, Mr. F. C. Webb, and Mr. ae Clifford. 

Born in 1822, Mr. Clark had reached bis 77th year; and, 
from the telegraph engineer's standpoint, his life has plenty 
to show for it. . 

From early youth, young Clark showed a strong taste for 
chemistry, and it was not long before he was employed in a 
chemical industry. Subsequently, through his elder brother, 
the late Mr. Edwin Clark, he became associated with railway 
surveying, being appointed assistant engineer to the former, 
and . Robert Stephenson, on the construction of the 
Menai Straits Britannia Tubular Bridge a little later. But, 
like his brother, Latimer Clark was ultimately destined for 
& telegraphic career. Thus, a few years after its formation 
in 1847, he became assistant engineer to the Electrio Tele- 
graph Company, Mr. Edwin Clark being his chief. A little 
later, on his brother's retirement, young Latimer was 
appointed engineer to the company. His introduction to 
telegraph work was through having attracted some atten- 
tion, whilst at Menai, by employing electricity to fire a time- 


un. 
Young Clark’s inventive talents soon made themselves 
apparent. They were first testified to in his insulator, and a 
little later by the pneumatic system of transmitting telegraph 
messages, afterwards developed by Mr. O. F. Varley. 

At first the “Electric” Company confined their 
attention to constructing and working land : tele- 
graphs. Latimer Clark was, however, also acting in a 


‘technical position to the International Telegraph Com- 


y, and was thus associated with the laying of some 
of the earliest submarine cables from this country to Hol- 
land, Belgium, &c., between 1853 and 1855. About. the 


latter date, the “ International Company was absorbed by 


the “ Electric,” under the style of the “ Electric and Inter- 
national Telegraph er di with Latimer Olark as 
engineer-in-chief.* A little later, on his professional prac- 


tice promising to become more extensive, he confined him- 


self to acting in a consulting capacity to the company. 
Olark was one of the first to draw attention to the retarda- 


tion of electricity through acovered wire by induction, and to 


* For farther particulars regarding these early telegraph days, we 
would refer our readers to the series of articles on the Telegraphs of 
the United Kingdom,” which appeared in the ELEOTBICAL REVIEW 
of September 10th and 24th, 1897, 
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insist that a high potential (or tension, as it was then 
termed) was of no advantage for transmitting signals 
through a cable. Indeed, it was connected with this 
demonstration—so clearly expressed later in his * Electrical 
Measurements "—that he first came promiuently to the fore. 
Mr. Latimer Clark served on tbe Committee appointed 
at the instigation of the Board of Trade, in 1860, to inquire 
into the entire question of the construction of submarine 
telegraphs, and it is no exaggeration to say that his report 
on the subject last alluded to (embodied in Appendix 2 of 
the Blae-book) was probably the most valuable piece of evi- 
dence drawn forth. 

In 1861 Mr. Clark became associated professionally with 
Sir Charles Bright, and the partnership proved & useful one, 
for the firm of Bright & Clark acted as engineers in con- 
nection with the construction and submersion of most of our 
early telegraph cables, In the first year of the above part- 
nership, Mr. Clark joined with Sir C. Bright in a paper read 
before the British Association on “ Electrical Standards and 
Units,” in which a definite and practical system of electrical 
measurement was for the first time suggested, and was at 
once adopted. 

s engineers to the first Persian Gulf cable to India in 
1863, Messrs. Bright and Clark conducted a series of expe- 
riments—now classic—on the effect of temperature on the 
electrical resistance of gutta-percha. From these, the for- 
mula for correcting the resistance to a standard temperature 
was arrived at; this is now in every-day use. "Though the 
bituminous composition patented in 1858 in the names of 
Clark, Braithwaite and Preece (known as “Clark's com- 
pound ") did not prove a success—and had to be abandoned 
after a single trial, mainly on account of the method of 
application—the Bright and Olark system," first used on this 
same Indian Government cable, has been universally em- 

loyed for preserving the iron sheathing wires ever since. 

esers. Bright and Clark acted as engineers to the Anglo- 
American Telegraph Company for the purposes of the second 
and third Atlantic lines. After the two cables (of 1865 and 
1866) had been successfully laid, Mr. Clark, on behalf of his 
firm,.tested and worked through the entire length. | 

In 1868 the partnership of Bright and Clark came to an 
end, and a little later Mr. Clark joined with Mr. H. C. Forde 
(who died but a short while back) and Mr. H. A. Taylor as 
senior partner in the firm of Clark, Forde & Taylor—a firm 
which has been honourably connected with some 60,000 
miles of submarine cable in various 
late years it has become rather the fashion with those com- 
mercially interested in submarine telegraphy to do without 
engineers. Whether or no this fashion is well-advised is an 
open question. 

Clark’s standard cell is, no doubt, what the name of 
Latimer Clark will be most closely associated with in the 
history of electrical science. Its use in the laboratory as 
well as in general testing is almost unbounded, especially in 
the present form arranged by Dr. Muirhead. Unfortunately, 
space will not permit us to dilate at length on Mr. Clark’s 
various inventions and methods of testing. These latter 
include his plan of testing joints by accumulation —the 
only method of any value—a&nd his famous test for localising 
a fault in a cable by the fall of potential. 

In 1871, the well-known “ Electrical Tables and 
Formule," jointly compiled by the subject of this obituary 
and Mr. Robert Sabine saw the light of day; this was partly 
a revision of Clark’s * Elemen Treatise on Eleotrical 
Measurements" (first published in 1868), already alluded to. 

Besides his consulting engineering work, Mr. Clark was 
also senior partner in the late firm of Latimer Clark, Mair- 
head & Oo., manufacturers of electrical apparatus and ma- 
chinery. He was also ner in the of Olark and 
Stanfield, mainly in connection with floating dock con- 
struct ion. | 

In later years Latimer Clark interested himself greatly 
in electrio lighting, in both a technical and business capacity. 
Thus, from its initiation up to the time of his deatb, he was 
an active director of the St. James's and Pall Mall Electric 
Lighting Company—perhaps the first entirely successful 
concern of its kind. 

Mr. Clark had always followed science closely in all direc- 
tions. He has written more than one astronomical work, 


— — m cS 


* B.e Sir O. Bright’s specifications, Nos. 466 and 538 of 1862. 


of the world. Of, 


in this case he had a motion to restrain the 


and formerly owned an observatory. The wonder is 
was not elected an F. R. S. till within a few years of ty 
The subject of this memoir was one of the founder d 
the Society of Telegraph Engineers (now the Institution d 
Electrical Eogineers), and became its president in 1875, 
The name of Latimer Clark will always be i 
associated with early land and submarine telegraphy. Hi 
death is to be deplored by his professional brethren, but we ; 
are glad to learn that the end was entirely free from pain, 4 
He was active up to the very last, though lees heard of in de 
outside world within recent years. 


LEGAL. 


and a jury, the case was heard of Everard v. Higgs. 
by Mr. Frederick Edward Everard, an electrical 


to a third party at the defendant’s It 
that the defendant 1 a patent for an — nés igi 
and formed a com : | ; 
to work the patent. ae pianua had 100 shares in the company, - 
and in March, 1896, tbe p defendant 
informed him tbat he had 


until after proceedings for the winding-up of the company had been 
instituted. He now submitted that he was entitled to stand by his 
original arran t with the defendant, that he should receive the 
price realised by the sale of the shares, which was 124. each. The 
defence was one of accord and 


shares bad been tendered but had not been wr par -by tbe plaintif. 
Mr. G. M. Boott was counsel for the plaintiff, while Mr. Bentley 
Dennis represented the defendant, In the result the jary founds 


verdict for tbe plaintiff, the amount to which he vu 
entitled at £50. Judgment for p tiff accordingly with costs. On 
the application of the defendant's counsel his lordship granted a stay 


of execution for 10 days. 


HOLMES v. NaTIONAL TELEPHONE COMPANY. 


Bzronz Mr. Justice Kekewich, in the Chancery Division last Friday, 
October 28th, Mr. Baker mentioned the case of Holmes v. Nations! 
lai qug pages wa n TOOR Do rapa pinus ip ruis to 

ants from putting up of a road 
belonging to Mr. Holmes. endants consented to trest this 
motion as the trial of the action, and to give a undertaking 
in the terms of the notice of motion, and also to pay cosi. The 
minutes had been decided. Mr. Stokes appeared for the defendant 


compeny. | 
Mr. Justice Kexewion: Very well. 


MLLER v. Tas Westminster Evectaic SUPPLY CORPORATION. 


Im the Chancery Division of the High Court of Justice on Friday, 
the 28th ult., before Mr. Justice Romer, Mr. Farwell, Q.C., said that 
i defendant from breach c! 
covent by excavating land under property 
plaintiff acent to his dwelling house. The oom 
an affidavit in which it was stated that “the whole of the excavation: 
were completed on October 21st" Under these circumstances be 
thought it would be idle to occupy the time of the Oourt because, 
probably, his Lordship would not think it was a oase for a mandatory 
order. He therefore asked that there should be no order on the 
motion, except that coste should be oosts in the action. 
Mr. Justice Romen: Very well. 


MzpnuUnBST v. Sutra. 


Randol l 
Blomſleld Street, Marylebone, to recover compensation for injure: 
suffered by his wife and child in a carriage accident | 
alleged, was caused by the defendant's negligence iu sappiying * 
brougbam so defective that it collapsed whilst the plaintiff, bis wife. 
and child were being driven ia it. The jury returned a verdict lo: 
the plaintiff E50. 


"— 
RP 


* Ws v. Easton, ANDERSON & Goorpmx, Lrurrap. 

Jy the Chancery Division of the High Court of Justice on Friday, 
1s Weh alt., Mr. Justice Romer, in this case appointed a receiver 
„ md manager of the defendant company, on the application of a 
` gabenture bolder, who held stock to the amount of £69,000, out of 
= sa issue of £180,000 debentures. Mr. R. Neville, Q.C., who appeared 
t+ for the plaintiff, stated that the company was in a difficult position, 
„ mainly in consequence of an arrangement for purchase by the Hooley 
. Byndieate having fallen through, but that it had on its books contracts 

to the amount of £120,000, including the installation of electric 
*. plant. Mr. Justice: Romer gave leave to the receiver to borrow 
£75,000 to carry on the business. X 


"5 


x. 
‘ 


Taars v. Dosis DisrRIOT Tramways Company. 


Tum action, which was an inquiry to assess damages owing to the 
defendant altering the level and approaches to plaintiff's premises 
in Great George’s Strest, Kingstown, came before the Lord Ohief 
Baron at Dublin last week. It was declared that it would cost £530 
to lower plaintiff's premises to conform to the lowering of the street. 
The judge considered that the defendants bad caused loss to plaintiff's 
basiness, and he allowed the sum of £750. 


Parson v. OHaRING CROSS AND STRAND ELzmorBIOIT? SUPPLY 
COBPORATION. 


A? Brompton Oounty Court last Friday, before His Honour Judge 
Stonor and a jury, a labourer named Pearson, of Chelsea, claimed 
from the Oharing Oross and Strand Electricity Supply Corporation, 
Limited, the sum o£ £150 as compensation for personal injuries, said 
to have been caused by reason of the defective condition of the ways 
= works 5 with 5 Ma m " The jury found for 

plaintiff assessed mages at £60. Judgment was given 

accordingly with costs. 


BUSINESS NOTICES, &o. 


Electrica] Wares Exported, | 
VN ExpmaG Nov. Ist, 1897. | WIIX End Nov. 18r, 1898 


i E & £ s 
— Adelaide eee eee 10 0 Adelaide ee eee 51 0 
Albany eae . 86 O0 Alexandria Ves .. 40 0 
Auckland 8 . 230 0 Amsterdam .. 207 0 
Bombay. Teleg. mat... 47 0 | Antwerp *. 35 0 
Bmmel  ,  , .. 190 0 Bangkok „ 207 0 
. Buenos Ayres .. 120 0| Bombay .. 486 0 
- Calcutta . 61 0| Boulogne . 216 0 
- Cape Town .. 766 0 | Buenos Ayres .. 323 0 
Colombo .. .. 49 0 W^ cs . mat. 474 0 
. T m 2 8 ne .. 188 0 
. 2 pe Town <i .. 271 0 
Gibraltar ose  ..2,288 O | Ohristiansand ... ... 46 0 
Gothenbarg ... —... 9296 0 | Colombo ; . 59 0 
Kurachee — ...  ... 43 0 | Constantinople 4. 14 0 
lamceston  ..  ... 120 0 n. 4 o. 195 0 
Madeira.. 170 0 Hast London ... .. 10 0 
Maga. 20 0 Gothenburg. 46 0 
Mals. 18 0| Hamburg e a. 50 0 
„  Teleg. mat. ... 85 0 . T, .. 47 0 
N — .. 75 O0 | Ostend Vs “. 45 0 
ew Tork. ... 190 0 Otago - sw æ 630 
5 is .. 10 0 Paris. Blec. batteries... 25 0 
15 Elizabeth .. 910 0 „  Bileo.fases ... 75 0 
kio gee d 15 0 | Port Elizabeth... *. 1.8 0 
aneiro = 0 ` Teleg. mat. 180 O0 
dorterdam .. 79 0 Bangon  .. . 49 0 
Peters . 176 0| Rio Janeiro.. 186 0 
» Teleg. mat. 121 0 Santander sas ‘ 7 0 
antos .. .. .. 6 0 Bpezsis ... |. |. 121 0 
Bpessia ... "T 1,041 0 Stockholm € „ 613 0 
Bockholm — .. .. 140 0 Bydney...  .. . 446 0 
Sydney .. | . 288 0 | Tientsin. Telsg. mat. 80 0 
Y — mat è 3 : 
Zanzibar — 7 49 0 
" Teleg. mat.... 85 0 
Total £9,181 O0 Total £4,813 0 


enen Notice,— The Unbreakable Pulley and Mill 
atz, Company, Limited, of Manchester, have appointed Messer. 
‘thes. phey & Oo., eers, 19 & 20, Strand Street, Liverpool, 


nu sole agents for Liverpool and district for the sale of their 


vo tleged Fraud.—At the Exmouth Police Court, E. J. 

ras electrical engineer, who, as stated in our issue of October 
—— ma obtaining goods by falte pretences from 
triak at 8 other firms, was on 26th ult. committed for 
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Annourncement.— Messrs. Williamson & Josepb, Limited 
announce that Mr. A. E. Bennett is no longer in their employ. 


. Bankruptcy Proceedings.—A receiving order was made 
on Tuesday at tbe London Bankruptcy Court, on th» petition of 
Mr. W. H. Hart, Oid Broad Street, against the estate of Clauda 
Vautin, metallurgist, lately carrying on business at €6, Old Broad 
Street, and rcsiding at Hamilton Terrac», S5. John's Wood. The act 
of bankruptcy allezed in the petition was the departure of the 
debtor on October 27(h, with intent to defeat and delay his creditors, 
and it is reported that the debtor had cash and securities to tho 
value of over £15,000 in his possession when he went away. Messrs, 
Beyfus & B»yfus represented the petitioning creditor. 


Dissolutions of Partnership.—Meserz. J. G. Goulding 
and G. F. Rimmer (Goulding, Rimmer & Oo, electrical engineers, 
23, AIC Btreet, Liverpool) have dissolved partnership by mutual 
consent. 

Messrs. F. W. Ames, F. T. Ames, and W. O. Garrard (Ames, 
Garrard & Co., art smiths and engineers, Goldney Place, Harrow 
Road, London), have dissolved partnership from June 30th, so far as 
regards F. W. Ames. The other partners will continue the baeiaess 
and attend to debts. E 


Liquidation Notices,—4À petition presented on October 
25th by Mr. J. A. White and Mr. E. I. de Buriatte, solicitors, for the 
winding up of the Apostoloff Automatic Telephone Parent Syadicate, 
is to be heard before Mr. Justice Wright at the London Law Oourts 
on Wednesday next, 9th inst. 

A meeting of the British Incandescent Electric Lamp Company to 
be held on December 5th at 19 noon, at 2, Basing Street, H C., 
will receive an account of the winding up from Mr. A. Riley, 
liquidator. 


Books Received. —“ Practical Mechanics,” by Sydney 
—— ‘Block 8 Muri eh LEE. B 

“ Railway ' ' Bi ing," ames Pigg, A I. E. E. iggs 
and Oo., London. 7s. 6 i E l s: 
. Calcium Carbide.—It is reported that Messre. Siemens 
and Halske, of Berlin, are about to establish works at Klosters, 
Switzerland, for the manufacture of calcium carbide. 


The Cambridge Electric Supply Company, Limited, 
and the Cambridge Union.—The hearing of the appeal case of 
the Cambridge Electric Supply Company against the Union assess- 
ment for rating pu was resumed in the Outer Temple, London, 
on Baturday, the 29th ult.—Mr. Rawlinson, Q C., opened the case for 
the respondents.—Mr. W. d. Cooke, rating surveyor, stated that he 
considered the life of electric lighting machivery was at least 40 
years, and that a sum representing four-ninths of 1 per cent. aanually 
was a reasonable and sufficient amount to allow for depreciation ; 
this length of life and depreciation would apply to all classes of 
machinery. Respecting cables, he looked upon them as if they were 
& pane of glass, and if they broke down they would need to be 
wholly renewed out of revenue, as they could not be repaired. Uader 
these circumstances nothing should be allowed for depreciation.— 
Mr. Barnett, an engineering valuer, stated that he had examined the 
works; he considered 20 years was a reasonable life, but his opinion 
differed from Mr. Oooke. He thought £500 annum was ample 
depreciation on a capital of £45,000, or two-thirds of 1 cent. 
He had seen the works, and thought there were not £500 worth of 
spare plant, cables or material on the premises. He was asked, Was 
he aware that there were at least 12 drums of cable in stock on the 
day of his visit, worth from £40 to £50 apiece, alone representing 
more than the sum he stated ? | He said he not seen them. He 
also considered that a hypothetical tenant should be quite satisfied 
after paying £2,100 rent if he made £500 a year profit. —Mr. A. H. 
Preece was asked what he considered a fair life for electricity under- 
takings, and he thought about 25 years. Asked did he consider 
Lancashire boilers at 200 Ibs. pressure would last that time, he said 


be considered they would. India-rubber cables he gave a life of at 


least 15 years, and transformers up to 100 years. It was pointed out 
to him that companies such as the Westminster allowed 34 per c nt. 
on their capital for depreciation, although they bad no rubber mains, 
and that Manchester and other large towns allowed more. In the 
face of this fact, he agreed with the previous witness that £500 was 
8 enough for depreciation on £45,000.— Mr. Rawlinson addressed 

e Recorder on behalf of the respondents, and Mr Ryde replied for 
the company. The learned Recorder reserved his decision, and 
promised to deliver judgment on December 1st. 


Forthcoming Buok.—Messrs. Archibald Constable and 
Oo. will publish early in November The Life of the late Sir Oharles 
Tilston Bright, O. B, M. P.,“ whercin is included the story of the fret 
Atlantic cable, the first telegraph to India and the Colonies, and the 
early land telegraphs of tne United Kingdom. This work is written 
by Mr. E. B. Bright and Mr. Charles Bright, F.R S.E., brother and 
son respectively of the subject of the memoir. The book, which 
contains many full page and text illustrations, as well as photogravure 


plates, maps, charts, &c., will be published in two volumes demy 8vo. 


price, which before publication will be two guineas net, will be 
raised after the date of publication to three guineas net. 


Lists.— Messrs. Elliott Bros. have brought out a small 
pamphlet of 24 pp., in which they describe and illustrate in an 
exceedingly neat manner their various patterns of recording instru- 
ments, including continuous and alternating ammeters and volt- 
meters, portable pattern recorder, recorders for steam and water 
pressure, recorders for electrio tramway work, water level recorders, 
and wattmeters. A number of specimen records are illustrated. 

A price list of electric switch blocks has been issued by Messrs. 
Avon, Gray & Oo., of Sparkbrook, Birmingham. 
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Oast-iron water-tight tube conduit fittings and the “James” en- 
closed arc lamps are particularised and illustrated in a new list 
3 out by Messrs. Newsome, Pinching & Oo., of Orutched 


Messrs. Green & Boulding, of Bunhill Row, E. O., send us a small 

pamphlet in which the Buffalo Automatic injector, Tripp metallic 

g, and other special lines are illustrated, describsd, and priced. 

Messrs. Wynn, Timmins & Oo., Limited, of Birmingham, send us 

a copy of the latest edition of their illustrated price list, 140 pp., of 
', carpenters’ and general tools. 

Mr. Henry Pynegar, of Dowgate Hill, E O., sends a list ot Scher- 
muly's " patent universal pulley blocks. 


The Municipal Elections.—From the incomplete list to 
hand of results of the municipal elections which have taken place 
this weck, we find that the following connected with the electrical 
business bave been elected to seats on the respective Councils:— 
Croydon, Mr. F. R. Docking, electrician, of George Street; Derby, 
Mr. E. Haslam, electrical engineer; Faversham, Mr. Jabez Smith, 
electrical engineer; Lowestoft, Mr. J. W. Brooke, director 
of J. W. Brooke & Oo., Limited, electrical engineers; hester, 
Mr. J. R. Wilson, electrical engineer, of Longsight. 


The “Neptune” Rail Bond.—We illustrate below a 
copper rail bond, which is made by Messrs. Felten & Guilleaume, of 
Cariswerk (London representatives, Mesars. W. F. Dennis & Co.), for 
use on electric tramways and light railways. The chief advantage 
claimed for the Neptune” is that after the heads of the bonds are 
put through the web of the tramway rails they are expanded by stool 
pins driven in from the same aide of the rails as that from which the 
bonds are inserted. This is particularly important when electrical 
traction is adopted on existing horse, cable, or steam tramways, as 
the roadway need be opened on one side only for the fixing of the 
bonds, and a considerable economy is thereby effected. The advan- 
tage of bonds fixed with a steel centre pin is obvious, as they not 
only have the copper forced into absolute contact with every part of 
the hole bored in the web of the rail, but a shoulder is formed on 
both sides of the hole, such, that it is impossible for the head to 
become loose even if by force the pin were removed. We understand 
that there are many thousands of these bonds in use giving great satis- 


Heed of bond in position and 
expanded by steel pin. 


Bection of bond when in 
position in rail. 


faction, the contact with rails being excellent, and they cannot, it is 
stated, work loose. Messrs. Felten & Guilleaume have specially laid 
themselves out for the manufacture of these bonds with a view to 
turning out large quantities. They aleo manufacture and supply large 
quantities of copper trolley wire consisting of single lengths weighing 
over 500 lb, and jointed by special joints of a strength equal to 
the wire before drawing. Their different classes of cables for all 
sorts of purposes, including paper insulated cables with sivgle, con- 
centric, biconcentric, and stranded conductors for low and bigh 
tension with all their appurtenances such as connecting, distributing, 
and feeder boxes, are well known. The firm undertakes contracts 
for laying and putting in working order their cables under guarantee. 


New Photometer,— Messrs. Nalder Bros. & Co. are 
making a new pattern Preece-Trotter patent illumination photometer. 


The previous form of Preece-Trotter photometer has been in use 
some years, and has been found satisfactory. The principle objection, 


however, to it was that the source of light was a mall incandesnt 
lamp worked by a secon battery. Secondary batteries an 
necessarily more or less variable, and it was therefore found desirable 
to take a check reading in the laboratory before and after using. Inti 
present form the source of light is a small amyl-acetate lamp which 
is itself sufficiently accurate as a standard without calibration. Al 
that is necessary is to cut the lamp wick square across occasionally, 
fill the reservoir with amyl-acetate, light the lamp, and screw it op 
till the t of the flame touches the fixed point seen above the 
lamp. The present form, which we illustrate, is very much lighter 
and much more compact than the previous one. The working of it, 
it will be seen, is similar to the old pattern, namely, that the 
illumination to be measured falls on an outside paper soreen in which 
there is a hole, through which a paper screen inside the body of t» 
instrument can be seen. The illumination of this screen can be 


ir 


varied by moving the outside handle, and thus tipping the sereen 
with respect to the light. When the illumination of the two screen 
is the same the spot vanishes, and the illumination is then read of 
direct on the in what is commonly, but wrongly, called candle 
feet,” that is in terms of illumination given by one candle at one 
foot distance. 


incandesced 

the battery serviceable 
for making continuity tests of lighting circuits before the mn 
current is connected. The standard 100-volt battery, 
measures 1 foot by 6 inches by 6 inches, and weighs only 14a U 
is contained in a polished walnut case with a leather handie, and 
provided with terminals and a special oommutating switch, by mean 
of which 100 or 50 volts can be obtained at the terminals as 


X Rays in War.—A most interesting demonstzation o! 
Röntgen ray fi»ld practice was given the other day by the aubelese 
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section of the Ist V.B. Royal Warwick regiment. The ambas 


party was assisted by a section of combatants and aho by th 
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smbulance section and machine gun party of the 1st V.B. South 
iment. The manœuvres took place at Wardend, a 
i of . Bullet and bayonet wounds were assumed, 
. and dressing applied accordingly, but the chief interest lay with the 

ballet wounds. The arrangements complete, the “ invalids” 
vero in the ambulance waggon, and driven to the hospital 
tent, where the experiment to which so much interest was attached 
was carried through. In the case of the bullet wounds, spent bullets 

had been slipped within the bandages, and Dr. Hall Edwards 
 ewayed the task of finding them with the aid of the Róitgen 
 ny& He had provided himself for the purpose with a portable 


! 
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RADIOGBAPH OF AN ANELE, SHOWING BULLET. 


cil, which, by the way, was made and designed throughout 
to stand h and any kind of climate by Mesers. H. W. 
Cox, Limited, of 10, 11, 28, Cursitor Street, Ohancery Lane. 
` Before carrying out the experiments, the apparatus was carried to 


' the groand in an ambulance waggon, and in order to give ita good 


jolting, was driven over two fields; nevertheless, it worked to per- 
fection, as will be seen by the radiograph taken. Several ients 
were dealt with, one having a bulletin his ankle. The Orookes tube 
was now brought over the injared part, and a black envelope con- 
taining a film was placed underneath, and the electric current was 

switched on for 2j minutes. The film was then developed, with the 


RaDIOGRAPHING AN ANELE. 


rent shown. Oar illustrations are reproduced by permission of the 
proprietors of the Graphic. The demonstration was interesting as it 


proved that the difficulty of transport (which has been laid so much 


tress upon by the War ment) can easily be overcome, and it 

13 possible to secure excellent results in the field. Dr. Hall Edwards 

was congratulated opa the success of his experiments by all the 
it 


wigan pami was bu rund agreed that the ap quern 
^ rays to military surgery been possible and of 
the greatest usefulness. Messrs. Cox's coils and X ray apparatus are 


well known, and we are glad to see an English firm that are actual 
makers, coming to the front, | 


Staff Dinner.—The annual staff dinner of the Electrical 
Power Storage Company, Limited, took place in the Duke's Salon of 
the Holborn Restaurant on Monday last, when the staff to thé 
number of 36 sat down to a well served dinner. Mr. J. Irving 
Courtenay, chairman of the company, presided on the occasion, being 
supported by Mr. Frank King. After dinner a programme of music 
and singiog, interspereed with the usual toasts, was given. 


ELECTRIC LIGHTING NOTES. 


Aberystwyth.—The application of the electric lighting 
company for the lease of a part of the old ropewalk premises here 
has been considered by the Corporation Finance Committee, who 
have decided that they cannot recommend the Council to alienate 
any of the property in the rear of the Town Hall at present. 


Arbroath.—On Monday the Gas 5 of Arbroath 
held a ial meeting, at which it was decided to apply for a pro- 
visional electric lighting order. 


Bakewell.—The District Council has referred the sug- 
5 apply for a provisional order, to a committee of the whole 
ouncil. 


Barnsley.—A Local Government Board inquiry was held. 
on 28th ult. into an application of the Town Oouncil to borrow 
£25,000 for the purpose of electric lighting. The borough surveyor 
gave evidence 7e site, and Mr. T. L. Miller, Corporation electrical 
engineer, gave particulars of the electrical plant. He said it was 
proposed to lay down a plant for 6,000 8.C.P. lampe, consisting of 
three Lancashire boilers, 7 feet 6 inches long, and one economiser, 
having 192 pipes; three sets of 125 indicated H.P. steam engines, 
each coupled to a shunt-wound d o of 75 kilowatts capacity ; 
two batteries, each of 125 celis, having a capacity of 500 ampere- 
hours, and for wera ug batteries, two transformers, arranged to 
raise the pressure t the batteries may be charged from thé 
station omnibus bars; two balancing transformers, connected ap and 
arranged so as to regulate the pressure on the two sides of the three- 
wire system ; one switchboard, arranged for the connection of three 

; three feeders, two batteries, two balancing transformors, 


Barrow - in - Furness, — Councillor 
Smith, at last week's meeting, told the Council 
that the Electric Lighting Committee had 
received applications for 3,000 8-O.P. lamps. 
The plant, which is being installed is for 5,000 
amp at one time, but probably 6,000 or 7,000 
can be supplied, as they will not all be lighted at 
one time. The new committee to be appointed 
when the new Oouncil is elected will doubtless 
bave to consider extensions at an early date. 


Barton.—Mr. G. R. Peers is to report 
to the Board of Guardians upon electric 


ry 
Eccles Corporation, or a special generating plant 
be put down. 


Bath.—A meeting of the Electric 
Lighting Committee was held last week, and Mr. 
Hammond, consulting engineer, reported that 
the first set of plant had been working for some 
few weeks, and on the whole was working very 
satisfactorily. With regard to the second set, 
the wheel that they had been waiting for had 
been delivered, and it was being fixed. The 
contractors would do their utmost to have the 
whole thing running a few days before Christmas. 

The committee might like to know that up to 
the last statement presented £19,433 15s. 
been paid in respect of the extensions, buildings, 
and everything completed. Certificates were 
now presented to the amount of £1,400, making 
a total of certificates issued to date £20,833 15s. 
An application for a supply of electric light 

for the new Engineers’ Drill Hall, on the Upper Bristol Road, was 
referred to the Works Committee, Mr. Hammond remar that 
the most successful installations in England were those which had 
been pretty liberal in the matter of extensions to meet new 
customers. 


Belfast.—At a recent meeting'of the; Electric Committee, 
the engineer submitted an estimate of the cost of laying mains from 
the station to Mountpottinger Junction—one side the route, 
£2,178; on both sides, £3,477—and he was instructed to ascertain for 
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next meeting what demand for current there is likely to be in the 
district which the mains referred to would supply. 


Berlin.—According to the report for the financial Tear, 
1897-98, the Berlin Electricitätswerke Gesellschaft is now supplying 
current to no less than 229,858 incandescent lamps, 10,314 arc 
2,873 motors, representing 10,502 H.P.,and to 505 various devices, 
representing a total of 26,0CO kilowatts, an increase of 235 per cent. 
over the preceding year. 


Bermondsey,—Last week the Vestry, at a special meeting, 
formally adopted a recommendation of the Electric Lighting Com- 
mittee, that steps be taken to apply to the Board of Trade for a pro- 
eras order authorising the Vestry to supply electricity to the 
parish. 

Bootle.— The Town Council last week had a discussion 
in regard to the charges made for inspections of electrical installa- 
tions by Corporation employés. 


Brentwood.—The Lighting Committee has decided to 
strenuously oppose any company or individual attempting to obtain 
a monopoly for supplying the town with electric light. The Com- 
mittee will consider the best means of lighting the town, and obtain 
information regarding the electric light and other illuminante. 


 Bridlington.—The Urban District Council will not 

apply for provisional order for electric lighting powers this session. 
At present about five tradespeople have electrical 
OWD. 


Brussels.— On July 22nd last the first trial of the com- 
plete installation for illuminating purposes in the Gare du Midi in 
Brussels was made, and pronounced thoroughly satisfactory, and the 
company which peformed this work has, says the Society of Arts 
Journal, received a contract from the Government for similar 
installation in the Gare du Midi of Ghent. When the city authorities 
of Brussels, a few years ago, proposed the question of lighting public 
places, such as railway stations, parks, &c., by electricity, and of 
supplying electricity to subscribers the same as gas, a great cry was 
sed and protestations made againat the innovation, urging that it 
would ruin the gas works and injuriously affect the communal 
exchequer. Recent statistics show that during the past year not 
only has the use of electricity increased, but that the profit from the 
sale of gas is considerably in excess of tbat of previous years. 
Deducting the amount expended for establishing plant, &c., the city 
derived a profit of £3,896. The most important installation recently 
made in Brussels is in the king’s palace. When the work is finally 
completed there will be 7,500 lamps, of which a large number will be 
of 5 candle-power, employed in the chandeliers illuminating the ball 
and reception rooms. There are, according to the United States 
Oonsul at Brussels, about 47,391 lamps reduced in units of 16 oandlee, 
in the city system, averaging 117 lamps per 100 ruhning meters of 
canalised streets. This number inclades 770 arc lamps and 28 electric 
motors, the latter varying from one-tenth to 10 horse-power with a 
total of 105 horse-power. In view of the increasing use of electricity 
in Belgium, the Consul is of opinion that there is an excellent 
opportunity for the introduction of electric apparatus of all kinds. 


Castleford.—The Urban Council, some days ago, resolved 
upon the compulsory area to be included in their application for a 
provisional order, 


Cheriton.—The District Council will take prelimin 
steps for applying for a provisional order, and if necessary, w 
transfer it later to a company. 


Colliery Lighting.—At Ffaldau Colliery, Garw Valley 
(Glam.), an installation is being fixed for the lighting of the offices 
and various machines and other works by means of electricity. 


` Cork.—The recommendation of the Committee of the 
Cork District Lunatic Asylum re electric lighting, to which we 
referred in our last issue, was last week adopted by the asylum 


authorities, and gas lighting with incandescent burners will be 
employed for the present. 


Coventry.— Last week the Electric Light Committee 
presented their statement for the last half. year: — For the quarter 
endiog June 30th, 1898, electricity supplied during the quarter 14,178 
unite, as compared with 10,017 in 1897: rentals £328, as compared 
with £240 193. 9d. ; number of consumers 117, against 85; mileage of 
mains on June 30th—high tension 2 miles 1,502 yards, as compared 
with 2 miles 337 yards—low tension 3 miles 791 yards, against 2 
miles 432 yards. For the quarter ending September 30th, 1898, elec- 
tricity supplied during the quarter 15,873 unite, as against 19,156 
units in the corresponding quarter of 1897; rentals £411 7s. 5d., 
against £340 4s. 9d.; number of consumers 118, against 95; mileage 
of mains on September 30th, same as on June 30th. 


Cowes.— An electrical company has asked whether the 
Council will be willing to transfer its electric lighting order. The 
Gas Committee is considering the matter. 


| Croydon.—The Oroydon County Council has resolved 
to charge 9d. per unit for charging motor cars with current at the 
electricity works. 


Dumfries.—The Town Council is to ai ly for a - 
visional order. PP'Y E 


- Eastbourne.—The members of the Corporation visited 
Dover this week to ree the electric light festoons along the front, also 
other interesting features of the town. After seeing the Dover elec- 
tric trams, doubtl-83 the Eastbourne Corporation wil] fee] inclined to 
imitate them. 


tallations of their 


Electric Lighting of the Law Courts.—The eleozi: 
ht has now been laid on at the quadrangle entrance, and for the 
whole of the basement of the 


partments. Ia the course of a short time the whole of 
Courts of Justice buildings will be lighted by electricity. 


Erith.—At a recent meeting of the District Council it 
was unanimously resolved to apply to the Board of Trade on or 
before December 21st next for & provisional order, and that the 
statutory notices be issued, and all necessary steps be taken conse- 
quent thereon. 


ndent of a financial 
de l'Industrie Electrique of 
ital of 2,500,000 


Geneva.—The Zurich 
contemporary says that the Com 
Geneva, which was founded originally with & 
francs, closes its working year 1897-8 with a tof 1,098 francs, 
against 18,060 francs in the previous year. unsatisf result 
is due to the Geneva branch establishment, which shows losses to a 
total amount of 112,028 francs, against a profit of 17,631 france in 
1896-7. Cons:quently, the board of directors, authorised by theshare- 
holders, has decided upon the winding up of the Geneva branch, in 
order to prevent the recurrence of such misfortunes in the future 
working of the company. 


Gorton.—The Council has referred back to the Electricity 
Committee a recommendation to advertise for an electrical engi 


Glossop.—The Town Council has decided to apply fora 
provisional order, and on 9th inst. will discuss whether to transfer it 
to a company or not. 


- Grays.—The Lighting Committee has discussed the ques- 
tion of electric lighting with Mr. Preece, who will report in a few 
days. The question of compulsory area has been decided by the 
Council, and the clerk is to apply for a provisional order. 


Hampstead.—The Lighting Committee is considering 
six tenders submitted for the supply of coals for the electricity 
station. The Lighting Committee report that during the month of 
September, 47 consumers’ installations, with an equivalent of 2,840 
8-C.P. lampe, were connected to the Vesiry's mains, 
and that the total 8-O.P. lamp connections to end of September were 


367. 


Haniey.—On Monday, 24th ult., there was a breakdown 
of a large machine at the electricity works, which put out a portion 
of the lighting for a few minutes. . ss 


Hereford.—At a Council meeting last week the Special 
Electric Lighting Committee reported that, having secured the site 
for the generating station, they proceeded to make inquiries as to the 
cost of plant, both for the supply of the necessary power and for the 
distribution of electricity. e Committee, after inv: 
various systems in use at the different works they visited, were in 
favour of the use of gas power, but a firm of electricians so strongly 
advised the Committee to adopt steam as the power in preference to 
gas that they requested detailed specifications and estimates. On 
receipt of the specifications and estimates, however, the figures were 
so largely increased, and represented a sum so greatly in excess of the 
amount they were led to anticipate at their interview, that they conid 
not present any definite report until they obtained further details ot 
the cost and explanations as to the reasons for the increase in the 
figures. The low tension system is recommended. 


Hull.—The Board of Guardians last week discussed the 
question of electric lighting for the board and committee rooms, and 


it was proposed to ask the Works Committee to ascertain the pro- 
bable olt, but after discussion the resolution seems to have been 
defeated. 


Hythe.—The Town Council has decided to apply for a 
provisional order. 

Kensington.—Notice of the application being made by 
the Vestry ere provisional order eee in the London Gazette for 
October 28th. 

‘irkcaldy.—Last Friday the Town Council formally 
= E soa applying to the Board of Trade for electric light- 
powers. . 

Knutsford.—The Urban District Council gives notice in 
London Gazette, November 1st, of its intended application for a pro- 
visional order for electric lighting. 

(Continued on page 677.) 
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HULL ELECTRIC LIGHTING. 


THE progress made in extending electric lighting in Hall 
has been considerable, and it may be interesting, bfore 
describing the new workr, to give the main features in the 
development of the public supply of electricity in that town. 

The Electric Lighting Committee was formed as long ago 
as November, 1889, when Dr. Holder was elected chairman. 
Some months, however, elapsed before official sanction was 
obtained for the municipal schemes, the lighting order being 
granted in August of the following year. 

Mr. R. E. Crompton reported to the Committee in May, 
recommending a low tension scheme with mains laid in the 
compulsory area (within the docks), at an estimated cost of 


the mains (about 8 miles) was brought into use in the New 
Town, west of the docks. These mains were laid by Messrs. 
Callender & Co. on the Callender- Webber system. 

About the middle of 1894 extension orders were placed 
with Messrs. Willans & Robinson and J. H. Holmes & Co. 
for & combined engine and dynamo (300 I.H.P. and 180 
kilowatts). 

At the end of 1894 the works were in the following con- 
dition :— 


Consumers connected ... iss hes ide 271 
8 O.P. lampe i i 14,208 
Profit on year's working ve £996 
Units sold during the year . 163,857 


In April, 1895, farther orders were placed with Mesars. 
Willans & Robinson and J. H. Holmes & Oo. for a second 


» ES T 
Kies —- 


(Turner & Drinkwater, Hull. 


VIEW OF SUB-STATION. 


DANCER 
From a photo by] 
£16,000. About this time Mr. F. Harman Lewis was 


appointed borough electrical engineer, and he immediately 
proceeded to carry out the low tension scheme. This 
included a generating station in Dagger Lane, with engines 
of 560 I.H.P., by Willans & Robinson ; dynamos of 800 
kilowatts by Siemens Bros. & Oo., Limited; boilers by Davy, 
Paxman & Co., Limited; accumulators by Crompton, Howell 
and Co.; and mains in about 2} miles of streets by Crompton 
and Oo., Limited. 

Oa January 16tb, 1893, these works were opened, and 
have ever since been continuously successful. At the date 
of opening there were connected to the mains 33 consumers, 
having the equivalent of about 600 lamps of 8 candle-power 
wired on their premises. In September of the same year Mr. 
Lewis left Hull to take up a similar post in Wolverbampton, 
and Mr. A. H. Gibbings was appointed borongh electrical 
engineer in his stead. In the same month an extension of 


combined engine and dynamo (800 I.H.P., 180 kilowatts), 
and Meesrs. Amos & Smith for a boiler (300 H.P.) 
Towards the end of this year Mr. Gibbings left, having been 
appointed electrical engineer to the oity of Bradford. Mr. 
A. S. Barnard was appointed in his stead. 

At the end of December, the following were the 


statistics :— 
Consumers connected TA xs n: Ms 395 
8-0.P. lamps T T 20,694 
Profit on year's working £1,203 . 
Units sold during the year . 246,277 


At the boginning of 1896 Dr. Holder, who had been 
responsible for much of the progress made in Hull, resigned 
the chairmanship of the Electric Lighting Oommittee, and 
Councillor J. T. Skinner was elected in his stead. 

An important discussion arose about this time anent a 
large scheme of extensions. which was submitted by the 


Electric Lighting Committee. It was estimated to cost 
F 
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£42,000, but it was rejected by the Town Council. A few 
months after this Mr. Robt. Hammond was asked to report 
‘to the Committee on their scheme, and the Electric 
Lighting Committee again submitted it, with Mr. 
Hammond's report thereon, to the Council, but again it met 
with defeat. A fortnight later the scheme was submitted 
for the third time, and finally accepted by the Council, with 
the addition of £10,000 to estimate for East Hull. It is 
apparent from the following figures which represented the 
condition of the system at the end of 1896 justified the town 
in adopting considerable extensions :— 


Consumers connected ... 520 
-8.0.P.lamps$ „, re 26,817 
Profit on. year’s working £1,970 
Unite sold oe ; . 940,439 


Owing to delay in starting new works and the large number 
of applications for current, temporary works were laid down in 
North Street, and commenoed generating on November 5th, 
and were closed on March 5th following. The tables 


relating Ito the years 1897 and 1898 (March) are as 


follows :— 


, From a photo by] ^ 


Consumers oonnected 550 
8-0.P. lamps  ,  .. 28,524 
Profit on 15 months' working £1,981 
Units sold, 15 months ... Js 403,796 
Consumers connected 1737 
8-O.P. lamps j isi 43,652 
Profit on year’s working £2,039 
Units sold soi ws cade Oe 467,852 
The capacity of the original plant which is at the Dagger 


Lane works comprises engines of 1, 160 I. H.P., and dynamos 
of 660 kilowatts. 

The new works, which were formally opened last week, 
have been erected at a considerable distance from the original 
station, and are in Sculcoates Lane; the system is that known 
as the “Oxford” (with sub-stations at Argyle Street and 
Albion Street). 

The engines are of 760 I. H.P., and the dynamos of 456 
kilowatts. In addition to these, however, there are erten- 


GENERAL VIEW or ENGINE ROOM, WIr R MOTOR GENERATOR IN FOREGROUND, 


‘and contraction. 
350 lbs. to the equare inch. 


8-inch W. I. solid 


sions at present being ordered, comprising engine of 750 
I.H.P., and dynamo of 450 kilowatts. 

The number of consumers connected to mains is 868, ard 
lamps (8 C.P.) connected, 67,900. | 

The streets in which mains have been laid consists of 


Old town i l eee eon ` ooo, soo soo 2} miles. 
New town (first extension) Wi. S g 
Present extension i 


ees. . ooe ene oe 8 99 
Hast Hall extension (now about to be laid) 3} „ 
I 57 75 Total . 161 „ 


The customers include theatres, music halla, cirous, hotels 


(large), schools, churches, private houses, and there area 


certain number of motors connected to the mains. 


. ‘The following are contractors for the new works :— 


. Mains (high and low tension) ... Bieniens Bros. & Oo., Ltd. 
Dynamos, ormers and switch? 
boards, &c. ... js 85 ... Thos. Parker, Ltd. 
Engines vs zs .. Willans & Robinson, Ltd. 
. Boilers (Lancashire) ... ... Tinkers, Ltd. 
„  (water-tube) ... .. Babcock, Wilcox & Oo. 


Eu o Lenis BPS 
^y o nd . * 
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[Turner & Drinkwater, Hull. 


Bteam pipes, condensers, pumps, &c. Rose, Downs & Thompson, Ltd. 
D e ... Pritchetts & 


Accumulators Gold. 
Orane ... isa iss . J.B & Sons, Ltd. 
.Heonomiser ... : .. ee E. Green & Sons. 
Building (generating station) E. Good & Sons. 
„ Gub- stations) e. .. Mark Harper. 
Roof principals, tank, &. J. Bnowden. 


The boilers are of the Lancashire type supplied by Messrs. 
Tinkers, Limited, and water-tube supplied by the Baboock- 
Wilcox Company. There is also a Green's economieer of the 
high pressure type, consisting of 192 tubes in 24 sections of 


8's, arranged on the grouping gar n which gives facili 
e 


for getting at all parts with ease. groups are coup! 
together with expansion elbows to allow of free expansion 
It has been tested with a pressure of 


The steam supply is carried on two lines of 
wn pipes with welded flanges, resting on 


^ way round or may 


: inclined down- 


engines may be 
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O.I. chairs behind and above the boilers, and connected at used either in conjunction with the pumps or otherwise. 
the ends with copper V beads of the same size of pipe and The water softener is Pemberton’s patent and consists 
No. 2 I. S. W. gauge thick. Into this ring each boiler feeds of (1) a reagent or mixing tank, and (2) a clarifying or 


by a separate cop- 
per pipe beat into 
an S shape 80 88 
toavoid strain due 
to expansion. A 
complete series of 
yalyes are in- 
serted i pam 
ipes, 80 that eac 

paler may inde- 
pendently feed an 

engine throug 

the ring either 


be cat off, and 
any combiaation 
of boilers and 


ued. The plane 
of the ring is 


ward towards the 
boilere, and it is 
drained at two 
points by steam 

traps. The boiler From a photo by] 


[Turner & Drinkwater, Hull. 


supply pipes and View or Low TgNsioN SWITCHBOARD. 
1 l 


main valves are 


filtering tank, and 
(3) apparatus for 
thoroughly mixing 
the reagent solu- 
tion with the water 
to be softened. 
The mixing 
tank is divided 
into two parts 
each provided with 
a stirrer, so that 
one-half can be 
used for mixing 
the solution while 
the other is sett- 
ling. The solid 
al kali is here dis- 
solved either in 


- town's water or 


with water drawn 
from an adjacent 
drain, it is then 
allowed to settle, 
alter settling the 
8 lution is mixed 
with the water to be 
eoftened by means 


- of two nozzles 


also independently drainel, and the system of drain pipes directed at one another, so that the two streams of reagent 


isench that under no circumstances can any water collect and feed water become thoroughly mixed. 
in any part of the pipes. Every pipe is provided with cop- A small diffasing tank completes the 


' pr bends to allow 


their supply from 


of expansion 
withont stresses 
being set up in 
the pipes. The 
wbole is clothed 
with non-conduct- - 
ing boilér eover- 
ing 3 inches thick ` 


in every part. 
From the steam 
ming the steam 


pipes are taken off 
by C. I. tee pieces 
to supply (1) the 
main engines, (2) 
fed pumps, (3) 
injectors, (4) feed 
heate 


r. 

The feed-pum 
ar of the irent 
acting vertical type 
with pumps under - 
neath. They draw 


a road 1 
18 ept su 1 
with Sof toned 
water, by the 
water softener to 
be presently des- 
cribed. The pipes 
are 80 arranged as 
to pump either— 
(1) through the 
economiser; (2) 

into the 
boiler; (3) 
en the steam 
feed ly e From a photo by] " " ie. 
the same principle OTOR-DRIVEN PUMPS. 
as the steam 


[Turner & Drinkwater, Hull. 


mixing, and the 
water, with sus- 


- pended precipitate, 


passes through 
several thick layers 
of cocoanut fibre 


- in several succes- 


sive tanks, being 
thus completely 
freed from milki- 
ness. It eventually 
passes to the tank. 
A complete series 
of ball valves to 


- each tank makes 


the process of 
softening almost 
entirely automatic. 

The water for 


the condensing and 
- also for the soften- 


ing is pumped out 
of an adjacent 
drain by means of 
two centrifugal 
pumps, 5 inches 
und 7 inches dia- 
meter, into a large 
overhead tank. 
Each pump is 
driven indepen- 
dently by a Parker 
electric motor 
(shown in one of 
the illustrations). 
From this tank 
the water is sup- 
plied to the ejector 
condensers, of 
which there are 
two, through a 12- 
inch pipe. 

The exhaust 
from the engines 


1 viz, any pump can supply any boiler either can be turned either into the condensers or into an 
cold or with hot water. The feed heater is Royles’s atmospheric pipe 15 inches diameter, which runs along 
patent fitted with Row tubes. There is also a complete under the floor, and turns upwards outside the building. 
and independent injector feeding gear which can be The weight of the vertical portion and also the expansion 


———— — —————— . — m/m 
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of the horizontal are p ovided for by casting the bend on a 
heavy C. I. stool, which is capable of slight movement in a 
horizontal direction. 'The whole of the steam pipes, valves, 
condensers, pumps, and other accessories, have been supplied 
by Messrs. Rose, Downs & Thompson, of Hull. 

The engines are two Willans & Robinson 3 I/a size three- 
crank, compound typ» and arranged to work either con- 
densing or non-condensing. They are fitted with Sankey’s 
patent automatic cut-off gear, having a range of 15 to 6, 
are of 860 horse-power each, working at a pressure of 140 lbs. 
in the steam chest, with a vacuum of 27 inches, and run at 
350 revolutions per minute. Ech engine is coupled to one 
of Messrs, Thos. Parker’s high tension, continuous current 
generators, * having 
an output of 2,250 
volts and 90 am- 
peres, and which 
were separately 
excited from a 300- 
volt circuit. 

There are two 
smaller sets, com- 
prising two Willans 
and: Robinson crank 
compound 2 G/3 
size engines, which 
also work: at a 
pressure of §140 lbs. 
in the steam chest, 
with a vacuum of 
27 inches, and run- 
ning ata speed of 
460 revolutions per 
minute. The 2 G. 
pa are coupled 
to Thos. Parker dy- 
namos, having an 
output of 350 volts 
and 150 amperes. 

Current is gup- 
plied. from the 
generating station 
at Sculcoates Lane 
at a pressure of 
2,200 volte, and 
transformed down 
at two sub-stations 
to a three-wire sye- 
tem, with a pres- 
sure of 440 volts 

across the outer. 

. The electrical 
p'ant at the genera- 
ting station is sup- 
pe by Thomas 
arker, Limited, 
and consists of two 
high tension and 
two low tension 
dynamos, the low tension dynamo serviog the double 
purpose of exciting the high tension machines, and 
supplying current for the station and immediate neigh- 
bourhood, and charging the battery during the day, 
the two machines being arranged on the three-wire 
system. The high tension dynamo; are of the ordinary two- 
pole type, coupled direct to a Willans engine; the armatures 
are drum-wound with patent Eickemeyer coils, the fields 
being separately excited from a 220-volt circuit. Their out- 
pat is each 2,250 volts, 90 amperes, when ranning at a speed 
of 850 revolutions per minute. The low tension machines 
are of the same pattern, also coupled direct to Willans 

engines, and each give an output of 220—300 volts, 150 
amperes at 460 revolutions per minute. The rest of the 
electrical plant at this station consists of one 30-B.H.P. and 
one 14-B.H.P. shunt motor coupled to centrifugal pumps 
for condensing purposes, and one 2-B.H.P. shunt motor for 
driving the economiser scrapers, all running off the 220-volt 
circuit; also a motor generator, consisting of two machines 
coupled together and mounted on girder rails, each to run 
with 225 volts, 100 amperes at 900 revolutions per minute, 

used to balance the three-wire system. 


From a photo by] 


SHOWING ARRANGEMENT OF STEAM PIPES. 


The low tension switchboard consists of eight slate panels 
mounted on an iron frame. These contain throw-over 
switches, allowing the station lighting current and the car. 
rent for running the above motors to be taken from either 
side of the middle wire; insulation testing set; switches for 
starting and regulating the motor generator; feeder and 
distributor panele, and battery regulating switch. The two 
on the extreme right are the dynamo panels, each containing 
a main throw-over switch, by means of which the dynamo 
may b» thrown on either side of the middle wire. The 
main idea switches are each provided with automatic 
maximum and minimum cut-outs, ^ .. 

The high tension switchboard consists of.: 13 panels, the 
two outside panels 
at each end being 
spares. Thedynamo 
pinels are on the 
right, and each 
contains main 
double-pole switch 
provided with auto- 
matió maximum 
and minimum cut- 
outs, also throw- 
over switch, by 
means of which the 
fielda may be short 
circuited on 'them- 
selves. The next 
panel contains de- 
vice for earth test- 
ing, and the remain- 
ing six are the 

transformer panels. 
Each of these con- 
t»ins an ammeter, 
main  double-pole 
switch with mari- 
mum cut-out on 
each pole, starting 
and regulating 
switob, voltmeter, 
which gives the 
pressure on low 
tension feeders, and 
voltmeter short- 
circuiting switch al 
the transformer sub- 
stations, described 
later on. 

The Argyle Street 
sub- st ion, which 
is about 1j mile 
from the i 
etation, contains 
two- transformers, 
exh giving an out- 
putof 440 volte, 185 
amperes, at 500 

revolut:oa8 per minute, and two each giving 225 volts, 184 
amperes at 600 revolutions when supplied with current at 
2,000 volts pressure. These are of the type usually mam- 
factured by Thomas Parker, Limited, being two-pole drum 
wound with Eickemeyer coils, the magnets having the firm's 
patent hinged pole pieces, which allow of the armatare being 
raised by a direct vertical lift. The fields are first excited 
by series turns of the high-tension leads, these turns being 
automatically cut ont when the machine is excited on the 
low tension side. The method originally adopted at Oxford 
left these series coils always in circuit, but the above 
arrangement was patented and used for the first time at 
Walsall by the contractors, This arrangement allows the 
use of more series windings, and does not lower the efficienzy 
of the transformer when running under load. 

The switchboard contains three wattmeters and the 
patent long-range switch for each transformer. These long- 
range switches are of the type employed by Messrs. Thomas 
Parker, Limited, for the high tension continuous oarrent 
system, and have been previously described as in use at 

xford, Walsall, Wolverhampton, &c. P 

There is a second battery at this station, which is divided 


[Turne: & Drinkwater, Hull. 
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into four sets of cells, consisting of two sets of 80 and two 
seta of 40, enabling the battery to b» charged off either side 
of the system in three sets of 80 cells, and discharged in 
two sets of 120, the regulation being made by means of a 


rheostat. 

The second sub-station at Albion Street is about the rame 
distance from the generating station as the Argyle Street 
sation. This contains two transformers, giving an output 
of 225 volts, 868 amperes, at 500 revolutions when supplied 
with current at 2,000 volts, and one motor-generator, which 
consists of two machines coupled and supported on girder 
raile, one running with 225 volts, 100 amperes, and the other 
with 450 volts, 50 amp at a speed of 800 revolutions 
par minute, this set being excited off its own circuit so as to 
feed either the 440 or 220 vclt. All these machines are of 
the same type as those previously mentioned, the switchboard 
also being similar to that at Argyle Street. 


[ Ht iE : 


d 
= 
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From a photo by] 


concrete foundations are provided at all oorners and bonds 
and where otherwise necessary, and they are provided with 
cast-iron frames and covers, and are ventilated by means 
7 a stoneware pip? conneoted to a small ventilator 
rame. | | 

The high tension feeders (of which about 17,000 yards 
have been laid) are 0 06 square inch and 0:03 square inch 
gectional area, concentric, insulated with impregnated fibrous 
material, lead covered and ext3rnally taped and compounded. 
The L.T. feeders consists of about 4,600 yards of 0°5 square 
inch concentric lead covered cable, armoured with two 
layers of 0°05 inch hoop-iron, and is laid direct in the 
ground. Three 9 and 12-core pilot wires are laid along 
side the feeders, and a four conductor “dry-core” (air 
space) telephone cable permits communication between the 
generating and sub-station3. 

About 24,000 yards of distributora have been laid of the 


(Turner & Drinkwater, Hull, 


View or Hidu TENSION SWITCHBOARD. 


The two batteries of accumulators have been supplied b7 
Mesers, Pritchetts & Gold, the one at the new generating 
station at Sculcoates Lane consists of 123 cells, and the one 
at the Argyle Street Bridge sub-station consists of 246 celle. 
Each battery is capable of an output of 50 amperes for six 
hours at an E.M.F. of 225 volts and 450 volts respectively. 
The plates are of Messrs. Pritchetts & Gold’s latest type, and 
are contained in glass boxes fitted with wood trays mounted 
on oil insulators. 

The mains consist of six high tension circuits running 
from the generating station in Sculcoat2s Lane to sub-stations 
in Albion Street and Argyle Street. Low tension feeders 
run from the generating station and these sub-stations to 
Various points in an extensive network of distributing 
mains, 

The high tension feeders, pilot, and telephone wires are 
drawn into Doulton's patent stoneware conduite. These 
conduits are made in. 8 feet lengths and are jointed 
together by means of stoneware cradles with Portland cement ; 
no lem than 45,000 yards of 2} inches by 2} inches duct 
has been used, spare ways being provided for future 
extensions. Draw-boxes built of 9 inches brickwork on 


triple core, impregnated fibre insulated lead covered and 
armoured type, the positive and negative conductors being 
0:15 square inch section. The advantages of this class of 
distributing main (“ clover-leaf ) for three-wire systems are 
widely reoognised. It is held to combine flexibility with 
facility of jointing, the servioe and other boxes employed 
being of a much simpler contruction than those for triple ' 
concentric mains. It was first made by Messrs. Siemens for 
the Bo:ton Corporation some years ago, and has since been 
advantageously adopted by many Corporations. 

All the cables before and after laying have been subjected 
to exhaustive tests with satisfactory results. The straight 
joints are made in cast-iron boxes in two halves bolted 
together. The internal fittings consist of coppar sleeves and 
sockets for sweating the conductora into, and are embedded 
in the hard-setting insalating compound with which the 
boxes are filled. | . 

About 60 disconnecting boxes, three and four-way, have 
been inserted in the network, and allow of any section of the 
distributor being rapidly cut out, or disconnected for testing 
purposes. The internal fittings of these boxes are so 
arranged that either disconnecting copper links or fuses can 
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be used. They are set in brick pits with manhole frames 
&nd covers of similar construction to the draw boxes. 

The service cables are of the twin pattern, India-rubber 
insulated, lead covered and armoured, and are connected to 
the mains through cast-iron “ T " boxes. The whole system 
0 PUR has been carried out by Messrs. Siemens Bros., 

imited. | 


COMBINED ALLEN-SILVERTOWN PLANT 
FOR WOOLWICH ARSENAL. 


THE engine is by Messrs. W. H. Allen, Son & Co, of Bed- 
ford, and is capable of indicating 600 H.P., at a speed of 
120 revolutions per minute when supplied with 120 lbs. 
pressure of steam and condensing, and the combination will be 
found to be one of the largest continuons current sets in the 


into the low pressure cylinder. Live steam from the 
boilera is passed through copper pipes in this receiver 
in order to dry the steam therein. The surface condenser 
has a cooling surface of 1, 200 square feet and maintains 
a steady vacuum of 26 inches of mercury under all conditions 
of load. The tubes are j-inch external diameter; No. 18 
gauge, of solid drawn Delta metal. The air and circulating 
Tope are both fixed to the back of the engine, and are 
riven by levers from the low pressure crosshead. Thé air 
ump is single acting, and fitted with liners and valves of 
rass. The circulating pump is double acting with pluuger 
and liners made of brass and India-rubber valves. The 
circulating water is forced by this pump. through the 
condenser tubes, the exhaust steam passing on the 
outside. P 
The fly-wheel is of ample dimensions, being 9 feet diameter 
by 1 foot 6 inches wide, this large siz» being of great value 
for power work, where the demands of the flactuating load 
are so changeable and great. EE ME 


CoMBINED PLANT FOR WOOLWICH ARSENAL. 


United Kingdom. The cylinders are 22 inches and 43 inches 
diameter x 80 inches stroke, the piston speed, therefore, 
being 600 feet per minute; they are mounted on strong 
cast-iron columns at the back with bright steel columns in 
front. The bearing surfaces are automatically lubricated by 
oil under pressure. The working parts are screened by light 
iron shields. The engine exhausts into its own condenser, 
which is mounted on cast-iron supports at the back of the 
baseplate. The valve for the high pressure cylinder is of 
the piston clase, while that for the low pressure cylinder is a 
D-valve with relief arrangement on the back. The piston 
valve for the high pressure cylinder is controlled by variable 
expansion gear with link motion, which can be altered by 
hand when the engine is running in order to secure economy 
of steam consumption. The low pressure silde valve is 
balanced by a small piston on the top. After passing 
through the high pressure cylinder, the steam is led into a 
cast-iron receiver in which it is reheated before passing 


The dynamo is of the. Silvertown 8-pole direct coupled 
type manufactured by the India-Rubber, Gutta-Percha and 
Telegraph Works Company, Limited, the yoke and pole 
pieces being of cast-steel, and the magnets so arranged as to 
slip into place horizontally, the magnet windings are on 
separate frames, each thoroughly insulated with vulcanised 
India-rubber cured on to the metal frame. The armatnre is 
of the drum type, the core being of iron sheet, securely fixed 
to a cast-iron centre, and keyed on to a steel shaft, the 
bearings being self oiling, with separate pump for oil supply. 
The nominal output of the combined plant is 375 kilowatts 
at 330 volta and 120 revolutions. 

Before being taken over, the engine and dynamo were run 
at full load for six hours, at the end of which period the 
temperature rise did not exceed 50° F., and the set after- 

ran D ignis for a considerable time with a load of 
400 kw. The weight of this armature is over 13 tons, and 
the total weight of the dynamo nearly 40 tons. 
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SOME NEW FITTINGS. 


Tux late Lord Iddesleigh once delighted his auditors by 
basing some lengthy remarks on“ Nothing." Perhaps he might 
have been able to say something appropriate on electric light 
fittings ; speaking for ourselves we admit a difficulty. It is not 
for lack of a proper feeling of admiration that we fail to find 
expression, or that we do not appreciate the excellence of 


many fittings that are now being made, but place an ordi- 
nary man in a showroom furnished with dazzling specimens 
of electroliers, brackets, pendants, &c., and it will be sur- 
prising if his remarks rise above the commonplace. To 
write in a befitting manner concerning elaborately-designed 
fittings, we must array one’s thoughts in artistic garb, we 


Fia. 3. 


ought to posess or hire a soul that will respond to the suz- 
gestiveness of the acanthus leaf, that will be tinged with 
sadness at the melancholy drooping of the Lily of the 
Valley. Louis XIV. fittings ought to conjare up a pic- 
ture of a brilliant if dissolute Empire, but we possess 


neither the properly constituted soul for leaves nor the 
necessary romantic disposition to do justice to Louis XIV. 
fittings. These things considered, therefore, it is doubtful 


whether we can render the necessary meed of praise to the 
collection of fittings which are so admirably illustrated in a 
new edition of the General Electric Company’s catalogue 


relating to fixtures and glassware. We remember the de- 
risive terms in which a well-known art critic some years ago 
spoke of electrical fittings; in his indignation he com- 
pa ‘electrical men to Goths, or some similar artistic 

y; it would be interesting to hear his opinion now. In 
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a collection comprising nearly 900 pages, it is not easy to 
select the best, nor do we pretend that the illustrations 
we give represent them, but they may help to demonstrate 
the varied character of the fittings made by the General 
Electric Company. Fig. 1 isa fitting designed specifically 


for the illumination of pictures; the bracket and shell are 
of hand wrought metal, and the utilitarian aspect of the 
fitting is shown by the shell being made adjustable to almost 
any angle; it is silvered inside, and thereby gives very ex- 
cellent results. The bracket shown in fig. 2 is light, and in 
some people’s opinion graceful; it is made either in wrought 


brass or iron, 


illustrated in fig. 3, it is known as the Richelieu.“ 
and reproduces some of the characteristics of Louis XIV. 
decorative work; made in rich gilt, it is no doubt 
a most (effective piece of work. Although of an orna- 


mental character, fig. 4, shows a type of electrolier which 
possesses a distinctly useful feature, the shades are so made 
that it is possible to adjust them over the lamps as required. 
The decorative features of this fitting are derived from cast 
leaf work which produces a pleasing effect. Fig. 5 is an 
unique and excellent specimen of a centre light, its use is 
probably limited, but none the leas it is probably one of the 


Of quite a different character is the bracket 


most striking designs shown in the catalogue. It is made 
in various combinations, some carrying three, five or seven 
lighte, the one shown carries five lights. The metal used in 
the construction of these fittings is either copper or brass, 
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The type of electrolier shown in fig. 6, is usually made of 


wrought-iron or armoured steel, and is by no means of an 
inelegant type. Fig. 7 illustrates a patent adjustable dining 
room light. The novelty of this lies in the counterweights, 
which in addition to their e functions, incan- 
descent lamps that can be lighted independently of the other 
lamps if desired. 


The New President of the Employers’ Federation.— 
A meeting of the Engineering Employers’ Federation was 
held at the Westminster Palace Hotel last week, for the 

urpose of electing a president in succession to Colonel 

yer, deceased, and also to consider the best means of placing 
the federation on a more effective working basis. Sir 
Andrew Noble, K. C. B., was elected president. After arguments 
both in favour of the scheme of re-organisation and against, it 
was determined to dissolve the federation as lately constituted, 
and to create a new federation of employers on a general and 
permanent basis. The details of the reconstruction have not 
yet been arranged, but it was resolved that it should be 
sufficiently comprehensive to include all employers of engi- 
neers. It will concern itself with the whole question of the 
relations between engineering employers and their workpeople, 
and will watch and safeguard the interests of the trade in al! 
matters concerning its welfare. 
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ELEOTRIO LIGHTING NOTES. 


(Cuntinued from page 668.) 


Lambeth.—The Vestry on . last week were 
to have appointed a Committee of eight mem to inquire into the 
statements and charges made on the subject of the transfer of the 
electric lighting provisional order. In the absence of Mr. Cooper, 
at whose instigation the resolution to form a Committee of Investi- 

on was passed, the 1 was allowed to stand over. In con- 


Lancaster.—The of the Girls’ Higher Grade 
School in Middle Street have decided to instal the electric light into 
their re-modelled premises. 


DB — Aan week the Vestry resolved, on the 
motion of Brooke-Hitching, C. O., to empower the Electric Light 
Committee to “ enter into p tions with the Metro- 
cies te Electric mib 9 for the purchase of their under - 


Newington, —Tho Electric Lighting Committee recently 
r e the Vestry to appoint Mr. J. H. Lee, late of the South- 
ampton electricity station, resident electrical. engineer at the 
electrical works now being at £250 per annum. The Vestry 
has, however, referred the 5 back. It seems that objec- 
tion is made to the post not being advertised. A resolution 
was passed advertising the vacancy and giving the Electric Lighting 
Committee power to select three candidates from the applicanta. 


Newmarket.—The erection of electric light works is 
being vigorously prooeeded with, and the electric light company 
expect to be able to commence the supply of current in December. 


Pembroke.—The Commissioners have arranged to charge 

8 6d. per unit; for power and heat, 3d. per unit. 

For the hire of meters the rates are from 1s. per quarter for five 
lights to 10s. per quarter for 200 lights. 


Peterborough.— The Corporation after considerable diffi- 
ine A secured another site for their proposed electric light 


Plumstead.—The Vestry has before it a letter from the 
bonia pi Hilectric Lighting Company, who have applied for 
onal order, with reference to the opposition of the Vestry, 

= also are applying for povan The company say that if the 


Vestry proceeds with its a cation promptly, and undertakes to 
commenoe the works ka vihi a var limited Pare pry plication 


may be withdrawn. Attention is "directed to the that t Parlia- 
"een Aico Committee last session 3 the Board of 
Trade dispense with the consent of local authorities. 


Rangoon.—4An Indian exchange says that the Rangoon 
Times has now s dozen presses worked by electricity, which also 
farnishes the light. The electrical plant is American, while the 
presses are Hinglish. 

Rathmines.—On Monday, 7th inst., a Local Govern- 
ment Board inquiry is to be held into the application of the Rath- 
mines and Rathgar Town Oommissioners for sanction to the raising 
of a £50,900 loan for lighting the district electrically. 


 Reigate.— The question of site for electricity works is 
still occupying the attention of the Electric Lighting Committee. 


: Retford.—A Tem. mee meeting of the Town Council was 
the Mayor explained that it was desirable 
y plication for a provisional order 


the Oouncil to y T electricity for private and public 
purposes within the borough. ther had had made what the considered 


a reasonable arrangement ien the c Lighting and Power Dis- 
5 but in case that arrangement were not carried 
out to the satisfaction of the Council they ought to be in a position 
to take the matter up and and supply for themselves. It was decided to 
make the application forth 

Rugby.—The London Gazette for October 28th contains 
notice of the District Council's intention to apply for a provisional 


Shipley.—The Electrio Lighting Committe has decided 
& proposed t l electricity, and 
s bent taken 55 tor a provisional 3 ic 


Shoreditch.—On Tuesday, at a meeting of the Vestry, 
Mr. H. E. Kershaw moved the adoption of the report of the Electric 
Lighting Committee. The Committee recommended the Vestry to 
sanction an expenditure of £2,200 in the laying of conduits and 
mains in certain streets in the district to be eventually 


from a new Saya ge ME that in the meantime the sub- 
ia ons in Hackney Road and Reeves Place should be drawn spon 
to provida the necessary current. The Committee pointed out 
the electrical engineer (Mr. Russell) had ascertained that promises 
had been obtained from more than sufficient to warrant the 
carrying out of the worke. Ia moving the ption of the report, 
Mr. Kershaw stated that the effect of the Committee’s recommenda- 
tion would be the means of opening g up the whole of eet and 
that that was an opportunity for which the Committee had 


bring up a e project for the public and private lighting of 


Me Pe eee Tino eee of 
a further supply of meters. Tue Electric 1 and 
Sub-Committee submitted a report in reference to 
sinking an artesian well in the basement y. the new battery 
room at the back of the premises in Coronet 

big present cost of water and the probability 


on n that it would be economical to proceed with the work, and 
they recommended that the Lighting Committee should be given 
instructions to advertise for tenders for the carrying out of the work. 


This was agreed to. 
yers’ Association is sking the 
a provisional 


Sleaford.—The Rate tepaye 
cpa Council to go into the question of applying for 


South Shields.—At last week's Town Council meeting 
the Electric Lighting Committee submitted in its a com 
statement of the sales of electric current, which showed that in the 
three months ending September 30th, 1897, the number of censumers 
was 86; the units consumed 11,949, and the total amount of sales, 
&c., £492 11s, 6d. For the corresponding period of the present year 
the consumers numbered 179; the units consumed were 22,274, and 
the total amount of sales, &., ' £879 16s. 11d. 


Southgate —Mr. H. J. PXeHton; the chairman of the 
Works Commi has 


taining powers, into the cost of current per 
primos other towns, and the maximum demand system eae 
rays that a ae ae could lease the provisional orders or 
powers acquired by Edmonton, Enfield, 
Wood Green, and Sonthgate, would have an area sufficiently large 
to enable it to supply current at a low price, and earn a fair dividend. 
He thinks the company should be allowed to burn the town’s refuse 
free of charge. Although Mr. Skelton makes no recommendation, he 
appears to approve of the Oouncil applying for a geom order, 
afterwards transfer it to a company. arrangement 
would give the Oouncil a hold nepon the company in the ent 
of terms for public lighting, &. 


Spennymoor (Durham).—Lsst week at the District 
Council meeting the Works Committee reported that the clerk had 
informed them that the cost of obtaining & provisional order for 
electric lighting would be £250. The matter was left with the 
on to make further inquiries and report to a subsequent 
meeting 

Stoke.—The workhouse gas bill comes to £455 per 
annum, and the Building Committee is considering the question of 
electric lighting. 

Stone.—The British Electric Traction Company has 

the District Council that o to the attitude of some of 
uh Tee authorities the Potteries Traction Bee get 
um gr Waker unable at pen carry elaine duras 
was, n proceed their application 
powers for the Stone 2 Allet. X 
Stretford.—A wordy 3 


on the subject of tbe s in this extensive and 
5 hp se ay 


be some time, evidently, . comes 
to a decision on the subject. 7 


Sutton (Surrey).—The Urban District Council have de- 
cided to call in an expert to advise them re electric lighting, and to 
Ar the provisional order shall Anis i out 

or transferred to a company. 

Trapani.—The Mayor of Trapani is 
Messrs. Siemens & for the lightin et 
romenades of the town by electricity. 

Laer suggests that bere may yet bé time for British firms to 
tender 


Company offering the Council the open of taking u 
cos 


the end of a month on payment of ts. A resolution was moved 
to accept, but as the Council had alread agreed to obtain an order, 
tbe chairman rated the motion out of o 


Wales and the Border Counties.—At Rhyl Urban 
District Council on October 28th, the General Purposes Oommittee 
recommended that in face of the notice of intended application for 
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electric light for Rhyl served upon the Council, and recognising that 
the time has arrived for the Council to take action themselves for 
supplying the district with electric light, that the Committee be 
empowered to engage an engineer for teking immediate steps to 
formulate & combined lighting and dust destructor scheme, with 

wer also to engage what legal assistance may be necessary. In the 
Miecussion it was stated by Mr. E. Williams that it would cost 
£10,000. It was decided afterwards that & provisional order should 
be applied for. This, it was stated, would not cost more than about £50. 
It also came out incidentally that two applications bad already been 
made to supply the town with electric light. 

At Llandudno the District Council have received a report from the 
Electric Light Committee with regard to the Colwyn Bay and Llan- 
dudno Light Railway. The Committee recommended that the 
Council receive the clause in the sgreement made last May giving 
the Council the right to supply the electric energy for the railway 
on the understanding that the Light Railway Company pay the 
Council £500 a year. The report was adopted, and it was remarked 
in discussion that the cost of the works to supply the electric energy 
for the railway would be about £8,000. 


. Walker.—The Urban District Council has resolved to 


app to the Board of Trade for a provisional order for public and 


private purposes. 

Willesden.—Mr. Ruthven Murray, the newly appointed 
electrical engineer, is to report to the Council on the sites suggested 
for electricity works. Builders in the district are being advised to 
wire new houses for electricity. If the Metropolitan Electric Supply 
Company proceeds with its application for a provisional order the 
Vestry will strenuously oppose it. 


Winsford.—It is stated that an installation for lighting 
the main streets of this district would cost £7,700. A member of 
the District Council intends moving that a provisional order be 
applied for. 


Worcester.—A meeting of the Electricity Committee of 
the City Council was held on Tuesday to consider the applications 
for the post of electrical engineer in succession to Mr. Ruthven 
Murray, who has accepted a similar position at Willesden. The 
salary is £350 per annum. There were about 30 applicants. Five 
candidates were selected for recommendation to the City Council. 


Welverhampton.—The recent breakdown of the electric 
light in Wolverhampton was referred to at the meeting of the Town 
Council on Friday evening, when the chairman of the committee 
(Alderman C. T. Mander) explained the cause of the collapse, which 
bas been already stated in the pages of the ELECTRICAL REVIEW, 
and made the following interesting statement:—He hoped, he said, 
that this breakdown would not put back electricity in Wolver- 
hampton, and that the public would still have confidence in the 
undertaking. The demand for electricity had always run ahead of 
the supply, and they had never had a thoroughly efficient “stand-by " 
in machinery, and he thought the committee must harden their 
hearts, and prepare to go in for much more machinery, and 
they, as a Oouncil must back the committee up. They had 
already decided upon an expenditure of 430, 000 roughly, and 
he was convinced that it would be just as well to go in for a 
bigger expenditure by £8,000 or £10,000 more, tbe whole 
or the greater part of which might almost fairly be c to the 
Tramways Committee, because it would be all capable of being ueed 
for tramway work, and practically be a “ stand-by ” for the tramwsy 
before the tramway comes in. They wished to make their electric 
station absolutely efficient, and they had every reason to hope that 
the extraordinary behaviour of the plant would not occur again. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Bath.—The Electric Lighting Committee last week 
passed the following resolution: That the Works Committee be 
asked to ascertain particulars as to the working of the electrical 
tramoars in such cities as have adopted the system, and that the 
Surveying Committee be asked to appoint a certain number of 
members of their committee to meet this.” 


Belgium.—Good progress is being made with the con- 
struction of the new electric tramway in the town of Ghent, and it 


is hoped that the lines will be opened for traffic before the end of the 
year. 


Birkenhead.—Last week the Council resolved to pro- 
mote a Bill in Parliament for the purpose of constructing electric 
tramways in the borougb, also acquiring compulsorily or by agree- 
ment certain property, and for acquiring by agreement the interests 
of the Birkenhead United Tramways, Omnibus, and Carriage Com- 
pany, Limited, and the Wirral Tramways Company, Limited. 


Buenos Ayres.—A contemporary says that La Capital 
Tramways Company, Limited, has now 142 miles of tramways in 
Buenos Ayres operated by electricity, the section between Comercio 
and the Government House, Plaza de Mayo, recently under conver- 
sion from horse to electric traction, having been successfully in- 
augurated on 27th ult. La Capital (Extensions) Tramways 
Company, Limited, successfully inaugurated their electrical 
passenger service out to the Nuevo Chicago on September 11th last. 


Derby.—The Parliamentary Committee has, subject to 
the approval of the Council, entered into an agreement for the per- 
chase of the tramways for a certain sum. The sanction of the 
shareholders of the tramways company has also to be obtained. 


measure. 
broken up and rolled from end to end. This process would have to be 

continually repeated. 
Dudley and Sedgley.—Within the past few days the 
British Electric Traction Oompany has A the Dudley and 
ic Traction Company 


Bedgley tramway lines. The British 
own other lines in South Staffordshire, and it is to elec- 
trically equip the newly acquired tramway and it in connection 


with the other portions of their system. 


Great Yarmouth.—At a special meeting of the Town 
Council on Monday, the question of electric tramways for the borough 
was debated, and a municipal scheme to cost £41,000 was adopted 
by 22 against 1. The solitary dissentient feared the project would 
not be remunerative, but several other members of the Oouncil who 
spoke were sanguine of a profit of from £1,000 to £2,000 a year would be 

ised, special mention being made of the marked financial saccess 
of the electric tramways at Dover. The lines will traverse the 
centre of the town and the Marine Parade, and be in communication 
with one of the three local railway stations. Steps to obtain the 
necessary Parliamentary powers are to be obtained forthwith. 


Grimsby.—The Town Council has received a communi. 
cation from the Provincial Tramways Company with reference to the 
terms of the agreement under w the company are to havea 21 
years’ lease granted to them, and are to adopt electric traction. The 
Council will go into the suggestions made before setting ite seal to the 
agreement. 

Hammersmith.—At a meeting of the Hammersmith 
Vestry last week a long discussion arose over the application made by 
the London United Tramways, Limited, for consent to the use by the 
company of a system of electric traction upon the tramways in the 
parisb. The Committee, before whom the question had been for some 
time, sent up a recommendation to the effect that the Vestry should 
not consider the 1 until the company, without prejudicing 
any future action noe 7 r undertake to pay the — Bil 
the expenses incu y the opposing com 8 
in last seseion of Parliament. The 3 also recommended that 
the company should be requested to deposit plans with the Vestry 
showing details of tbe system proposed, to be adopted. Several 
members spoke strongly against the overhead system in particular, and 

posed the idea of making Hammersmith the spot for experi 
as to the utility of electric traction generally. A few members 
favoured the conduit system. Ultimately, however, the two recom- 
mendations of the committee were adopted without dissent. 


Harzburg.—The municipal authorities of Harzburg have 
made an agreement with the firm of Karl Franke, Bremen, te build 
an electric line from the station through the Bad Harsburg to the 
Radauthal. At the same time, the firm has to instal a gasworks, 
sicce the public lighting of Bad Harzburg is done partly by the 
incandescent gas light and partly by electric arc lights. A company 
has been formed to carry out the undertaking.— Elektro. Zeit. 

Hayling Island.—It is reported that an electric tram- 
way is in contemplation, to start from the ferry at Hayling Island, 
and to bs taken from thence to the railway station and thence aloo 
m d front 15 Eastoke, ri the eastern e iuis 3 
bu operations are now in progress. e ferry 0 
rially increased during the past season. 


Hull. —The Works Committee will not assent to tbe pro- 


i 


Motor cars for 51 passengers (45 cars required). The Westing- 
house pg ers tender appears to be y They offer ths 
choice of Brill or Peckham trucks, and are to supply care 


with b-dies partiy of one make and partly of another, and 
willing to adopt any improved design of trolleys which 
placed upon the market before a time to be agreed upon. 
also supply chilled iron wheels in place of the steel wheels 
at a reduction of £10. The specifications for the car bodies 
indicate any difference in valae between the several makes, but 
reputation of the Brill and Milnes’s cars is somewhat better than 
Brush cars. The tender of Messrs. Warburg, Dymond & Co. is 


= 
R 
J 
4 
z 
i 
i 
3 
: 
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nor the cars offered are in use in this country, and we 

able to obtain any definite information with 

therefore, beg to recommend the acceptance of the Westinghouse 
SEI an s tender, subject to the suggested conditions with 

to the s. We farther recommend the selection of the 
truck, and that 30 of the cars ba fitted with chilled iron wheels, and 
we suggest that the car bodies be divided smongat the different 
a offered, in the proportion of Brush 30, 
B ; 

The accepted tender is at £522 10s. for Brush bodies, £596 for 
Milnes bodies, £586 for Brill bodies, the motors in all cases being 
made by the Westinghouse Company. 
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Double deck trail cars for 62 passengers (20 cars required).— There 
appears to be nothing to choose between the designs of the lower- 
priced cars offered. If Messrs. Siemens Bros. do not object to supply 
-— cars arid Dee cars, we 0 ee ee that their tender 

or e Electric way Carriage Com , and 
10 pnt "need Milnes & Co. Failing this arrangement, Di M: 
mend that the Westinghouse Company's tender be accepted for 20 
Milnes cars. 

Siemens Brothers' tender was at £155 for cars built by the Electric 
Railway Oompany, and £210 for Milnes’ cars. The Westinghouse 
Company’s tender was at £215. 

Open trail cars (five required).— None of the designs offered seem 
to meet the requirements very well, and we recommend that the con- 
sideration of these tenders be deferred. 

Bprinkling cars (two required).—The Westinghouse Company's 
tender (£336 per car) is the lowest, and we recommend its accept- 
ance, subject to such alterations as we may require being made in the 


Traversing platforms.—It is uncertain whether these will actually 
be required, and we, therefore, recommend that the consideration of 
these tenders be deferred. 

Overhead travelling crane.—Messrs. Parsons & Sons provide 
girders of insufficient strength, and Mosers. Carrick's lower tender 

for rolled girders which are not suitabie for the work. 

. Oarrick's higher tender (£228) provides for a crane superior 

tothat offered by Mr. J. Hitchen, and we beg to recommend the 
acceptance of their tender. 


On the same minutes was & recommendation from the engineers | 


for the provision of three spare ways for underground cables on the 

Anlaby Road, the cost for the power station being about E400. 

gore minutes were adopted and the tenders accepted at the same 
" 

Hungary.—4Aocording to recently published statistics, 
the total length of street railways at work in Hungary was, at the 
end of 1897, 187-6 kilometres (116 miles); and of this total 103:8 
kilometres (64 miles) were worked by electric power. The latter 
total was distributed over eight lines; the Buda-Pesth street railway 
had 46:6 kilometres; the Buda-Pesth electric city railway, 26:2 kilo- 
metres; the Franz-Joseph underground line, 37 kilometres; the 
Buds-Pésth-Neupesth-Rakospalota electric street lines, 127 kilo- 
metres; the electric street railways of the environs of Buda-Pesth, 
35 kilometres; the Miskoles electric street line, 3:5 kilometres; the 
Maria-Theresiopel electric line, 32 kilometres. The lines, taken in 
the same order, have carried the following numbers of passengers:— 
27,449,195, 19,685,396, 3,575,657, 2,625,148, 262,707, 326,629, 
604,938, 102,389, and, besides, three of the lines have carried 

traffic. In the past year electrio 
on all the lines of Bada-Pesth, and two 
new lines bave been . The yearly receipts per kilometre 
showed very considerable variations. The receipts of the Buda-Pesth 
electric wr Ari fell off 23 per cent. the year after the exhibition. 
—Zeit. f. Elek. 

Italy.—A company has just been formed in Turin to 
construct and work an electric tramway between Varallo and Alagna. 
The water-power of the Otro Falls near Alagna is to be utilised. 


Leamington.—The General Purposes Committee of 
Leamington Town Oouncil have at t before them the proposal 
to establish a service of electric uncis between Warwick and 

in lieu of the present horse traction. The Com- 
mittee have appointed a sub-committee to confer with the 
Warwick Oouncil on the subject. The present company has still 
about three years to run. 


Liverpool.— Last week the City Council resolved that the 
Tramways Committee be authorised to carry out the construction of & 
double line of electric traction from the Dingle to Aigburth Vale with 
the overhead trolley system at a cost of not exceeding £25,000. Mr. 
Lloyd seconded the motion. Mr. Fletcher h the mistake would 
not be made this time of increasing the original estimate by about 


50 per cent. Captain Denton moved an amendment to the effect that 


a considerable amount of 


p to continue the overhead electric traction tramways 


This was 


showing the proposed construction of the tramways in Kew Brid 

Road and High Street, Halfacre, and Boston Lane, Brentford; the 
main road from Brentford to Hounslow in Heston and Isleworth; and 
in Boston Lane and Lower Boston Lane in Hanwell. The company 
had also submitted pane showing the positions of the poles for the 
overhead wires in the Acton District. On the recommendation of 
the Committee, the Oounty Council approved the action of the Com- 


2. ee — — —— 


mittee in conditionally sanctioning the plans and drawings. It was 
also decided to authorise the Committee to deal with any further plans 
presented by the company. 


Manchester.—Plans for a new electric underground 
circular railway in Manchester are in course e but there 
is a difference of opinion as to whether they will be ready ia time for 
the approaching Parliamentary Session. Some le are also 
hoping for a zone system of electric trams—five a penny. At 
the last meeting of the Manchester City Council, the Electricity 
Oommittee were granted permission to execute certain classes of 
work without advertising for tenders. Councillor Maben (I. L. mem- 
ber) whilst not opposing the Committee's réquest, pointed out that 
many contracte been entered into by the Gas Committee, which 
ought to have been advertised for in the usual way, and expressed s 
hope that that would not occur Mun in any department. Alderman 
Lloyd Higginbottom assured the Council that in every case where it 
would be inimical to the Corporation’s interests, tenders would be 
advertised for. There were special works, however, where it would 
be highly undesirable. 


Marseilles.—Our new contemporary, Sell’s Commercial 
Intelligence, says that the tramway company at Marseilles are about to 
adopt electricity for tramway propulsion, instead of horses. The 
contract has been taken in hand by the Cie Alsacienne de Construc- 
tions, of Paris, and all the lines are to be finished in D:cember, 
1900. 


Oldham.—Last week the Council held a special meeting 
to consider the expediency of promoting in the next session of Parlia- 
ment a Bill for the purpose of authorising the Corporation to work 
tramways for the time being belonging to them, and by agreement 
with the Urban District Councils of Royton, Crompton, and Lees 
tramways, for the time being, belonging to those Oouncils re- 
spectively. It is proposed to work the tramways within and beyond 
the borough by electricity. Alderman Eckersley, the chairman of 
the Surveyor's Committee, said the total length of the . proposed 
tramways was nine miles, or a total of twelve miles taken as a single 
liue, including all ing places. The approximate total cost for 
twelve miles, including concrete foundation, rolled steel girder rails, 
and fencing the track, was £5,000 per mile, or a total cost of £60,000. 
This amount, he stated, did not include the electrical equipment of 
the tramways. The whole of the new line would be laid on the girder 
rail principle, 4 feet 84 inches gauge, each 6 inches in thickness, made 
of the very best quality of rolled steel, and weighing not less than 
100 lbs. per yard. The steepest gradient would be in Middleton Road, 
and would be 1 foot in 114 feet for a distance of 170 yards; and the 
sharpest curve would have a radius of 50 feet. The generating 
station was centrally situated, and could be enlarged at any time to 
work the whole of the tramway scheme, existing and proposed, in 
addition to the lighting of the borough. Toe Council granted the 
required sanction. 


Scarborough.—The Electric Tramways Sab-Committee 
has considered a proposal made by acompany to establish electric trams 
in the borough, and has recommended that the matter be deferred 
until the Committee had considered the various modes of electric 
Hie and tue policy of introducing either of them into the 

roug 


South Shields.—The Town Council has referred it to a 
committee to consider the promotion of a Bill in Parliament with a 
view to empowering the Corporation to work the tramways. 


Southampton.—The Town Council had a lengthy debate 
on the question of electric traction last week, it being opened by a 
member moving that the resolution of the Council a the over- 
head trolley system for the borough be resciaded. The mover was 
partly inflaenced to take this step by an article in the Pall Mall 

zette on the Willesden experimental surface contact system. He 
asked for the subject of electric traction to be deferred for 12 months 
so as to give the Tramways Committee time to go thoroughly into the 
question. The resolation was not passed, but an amendment that no 
expense on electric traction in any form be incurred until the 
ple a Committee bring forward a complete scheme to the 
Cou 


Tees-Side.—The South Bank Urban Council last week 
considered the proposed application of the Imperial Tramways Oom- 
pany for powers to extend their electric tramway through South 
Bank, and resolved that, in their opinion, the scheme would be in- 
complete unless a line were extended from Normanby down the 
South Bank Road, so as to provide for the future development of the 
Council’s district. 


The Twickenham-Hounslow Light Railway Scheme. 
-- The p of the Drake & Gorham Electric Power and Traction 
Company, Limited, as notified to the Twickenham and the Heston- 
Isleworth District Councils have, during the last week, arrived at a 
more mature stage. The result of a conference between the engineer 
to the promoters and the Highways Committee of the Twickenham 
District Council has been an amicable determination of the route to 
ba taken through the parish of Twickenham. It differs slightly from 
that originally mapped out by the company. It will start at the 
Middlesex foot of Richmond Bridge, and will follow the main 
Hampton Court road, passing through part of the rising suburb of Bt. 
Margaret’s-on-Thames, and thence to Twickenham, along the new 
street which is being constructed, into the London road, where it will 
turn northward, close to the Twickenham (S.W.R.) railway 
station, and away through Whitton, past the Royal Military School 
of Music at Kneller Gall. There it will meet the boundary of the 
Heston-Isleworth anthority’s jurisdiction, and the tentative route, 
subject to conference with the Works Committee of the Council, will 
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be past Hounslow Station, and northward again to the finish of the 
London United Tramway Company's authorised electric tramway, 
which it will cross, and take the Bath Road to the Hounslow Military 


line, | 

near Twickenham Station the Perryn House Estate roads 
are completed and only await buildings, whilst opposite it the Cole 
Park Estate is being filled with houses of high value. The whole of 
lands absolutely abut on the suggested railway, and at Houns- 

w, at the Whitton Park Estate, has been given over to the builders. 
On the Bath Road the improvement in the Bulshode Estate has been 
in the last two years very marked. Furthermore, the line, when 
constructed, will afford what does not exist, a rapid aud cheap means 
of communication between Hounslow and T and Rich- 
mond. The company are prepared to lay out between £30,000 and 
£40,000 on the undertaking, and to give the District Oouncils the 
power of purchase at the end of a term of years. Locally, the pro- 
posal has been well received. The Highways Oommittee of the 
Twickenham District Council have expressed themselves very favour- 
ably towards it, and s petition to the Council to sanction the arrange- 
ment, in the belief that it will be for the good of the district, is 
being extensively signed by residents along the route, and the prin- 
cipal porsonagos in the locality. The Drake & Gorham Company, 
however, will not be left in sole possession of the field, for the 
London United Tramways Company have notified to the Twickenham 
District Council that they shall apply for powers to construct a light 
3 N in that district. ey have not yet formulated their 

rou 


. Waterloo.—Acoording to the minutes of the Tramways 
Committee the Council has been in negotiation with the directors of 
the Liverpool Overhead Railway Company with a view to them 
running an electrio tramway from Seaforth to Great Crosby. The 
company were prepared to work the tramways subject to certain 
terms, which had been submitted to the Waterloo Council, and after 


erhead Railway Company, as they were the most suitable body for 


suppl ing the power necessary to drive the tramcars. The company 


had y to e enormous supplies for their own railway, and 
they could fed stn much cheaper than other competing bodies; 


W the tramways would act as a great feeder to their own line. 
The recommendation was carried nem con. 


respectively have been adopted. The rted 
the result of their visit to a s mecting of the Town Council on 


timately worked by the Corporation, or leased to others. The 
deputation state they have been further impressed with the 
desirability of ble lines on other roads than those 
mentioned in the previous report of the Tramways Committee. In 


TELEGRAPH AND TELEPHONE NOTES. 


Edinburgh Telephones.— The Town Council hasremitted 
to the Lord Provost's Committee to consider whether a municipal 
ee eee be applied for, and to go into the question of 
Parliamentary powers. 


Municipal Telephone Licenses.—The Telephone Users’ 
Association, Norwich, has been writing 
ject of municipal telephone licenses ea md t is Um 
lasgow and Hu 
field, thas the Government does not intend to take over the tele- 
phones, but to grant licenses to municipalities or to companies under 
eir contro], in accordance with the terms of the Treasury minute 
of May, 1892. This will entail every corporation anxfous to 
have the control of the telephcne exchange the trouble and incon- 
venience of obtaining a special Act of Parliament for its own parti- 
cular lccality. What is wanted now is pressure to be brought upon 
the Government to bring in s general enabling Act, whereby munici- 


palities will be able to immediately take up the pend ol busines 
and work it in suitable areas, the extent of which t to be at once 
under the consideration of every municipal authority. The chief 
point tbat requires the consideration of each town is what extent of 
area suits the surrounding neighbourhood.” 


The Postmaster-General and the Telephone Service, 
—A deputation from the Manchester Corporation, consisting of Mr. 
Southern, chairman of the Telephones Committee, Mr. Oopeland, 
Mr. Brocklehurst, members of the committee, and Mr. Talbot, the 
town clerk, waited upon the Postmaster-General at St. Martin'e-le- 
Grand, yesterday, in reference to the attitude of the department to 
competitive telephony. The Duke of Norfolk was acoompanied by 
Bir Spencer Walpole, secretary to the Post Office. Mr. Southern 
explained that the Corporation were very anxious for competition in 
the matter of the telephone service in Manchester. They did not 
care very much whether that proceeded from another private com- 
pany, from the Post Office, or in the last resort, from the municipality 

f. All they were anxious about was that there should be some 
competition. À new telephone company had been floated in Man- 
chester with & subscribed capital of £80,000, and this had received 
the statutory approvalof the Corporation. In the absence of any 
definite unde Dg from the Post Office that competitive exchanges 
would be set up by the arb nce the Corporation asked that the 
application of the New Mutual Company of Manchester for a license 
to competo with the National Telephone Company should be acceded 
to. It was pone out, says the Times report, that the application was 
supported by a number of surronnding boroughs and authorities 
The Dake of Norfolk, in reply, stated that under no circumstances 
whatever would the de ent grant a license to the New Mutual 
Company or to any other new company. That might be taken 
as final. In answer to other questions addressed to him by the 
deputation, his Grace said he could give no definite informa- 
tion as to whether the Post Office itself would erect an efficient 
exchange within the Manchester area. The department would not 

t ao extension of any license beyond the year 1911—the period 
for the determination of the license of the National Telephone 
Company. In the event of the Manchester Corporation setting up 
an exchange, he could give no promise that in 1911 the Post Office 
would purchase it at a fair valuation, but he suggested that if they 
came for a Bill for the purpose, Parliament would see that the 
municipality was not compelled to suffer any injustice. He could 
not say whether the Post Office proposed to bring in next session a 


visional order system. The point had not yet been 
discussed, so that he could not say what the Government world do. 
The Government would consider the report of Mr. Hanbary’s Select 
Committee on Telephones, and would, no doubt, bring forward such 
legislation as they deemed fit to give effect to its recommendations. 
Until the Government had come to a decision it would be out of 
place for him to say anything further. 


Telegraphic Interraptions and Repairs :— 


OaBLES. Down. Repaired. 
West Indies— l 
Bt. Lucia-Bt. Vincent .. Sept. 24th, 1898 ... 
Company's cable— 
Oable beyond Gurupa ... June 8th, 188298. X 
Bissao des .. June 21st, 1898  ... 8 
Gibraltar-Tanger .. Oct. 8th, 1898 as 
Pernambuco-Ceara .. ... Oct. 19th, 1899 ie 
Saint Louis-Novonha .. Oct. 17th, 1898 
LANDLINZS. 
Majunga-Tananarive ... Oot. 28th, 1898. ... Oct. 31st, 1898. 
Saigon-Bangkok  ... .. Oct. 31st, 1898  .. S^ 


 OONTRAOCTS OPEN AND OLOSED. 


OPEN. 


Barrow-in-Furness.—November 14th. The ud uad 
tion invite tenders for the supply and erection of cast-iron li 
columns, arc and incandescent lamps, automatic switches and fittings. 
Messrs. Kincaid, Waller & Manville, consulting engineers. See our 
“ Official Notices” October 28th. | ~ 


Belfast.—November 14th. The Harbour Commissioners 
want tenders for the supply of nine iron lattice-built electric light 
masts, 70 feet high from the ground with suitable base. Mr. W. A. 
Currie, secretary, Harbour Office, Belfast. 


Edinburgh.—November 14th. The Council want tenders 
for the supply of marine boilers and mechanical stokers and engines 
and dynamos for the electric light station in McDonald Road. Con- 
sulting engineer, Prof. A. B. W. Kennedy, 17, Victoria Street, G. W., at 
whose office specifications and drawings may be seen. See our 


Official Notices October 28th. . 
France.—November 8th. "Tenders are being invited 
until November 8th by the French Post and h Authorities 
'in Paris for the suppl of four lots of telephone cable, and until 
5 for 4 ometres of gutta-percha insulated electric 
le and 50 kilometres of paper int ulated cable. Tenders are to be 
sent to Le Sous-secrétatiat d'Etat des Postes et des Té ézraphet, 
Rue de Grenelle, 103, Paris, whence particulars may be obtained. 
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Glasgow.—November 22nd. Tne Corporation is inviting 
tenders for the su ly and erection of switchboards and instruments 
for the new ty works at Port Dundas. Specifications, &c., 
from Mr. W. A. Chamen, electrical engineer, 76, Waterloo Street, 
Glasgow. See our “ Official Notices ” week. , 


Hanley.—November 14th. The Corporation is inviting 
tenders for the erection of a refuse destructor. Particulars from 
Mr. J. Lobley, borough engineer. 


Harroga 
of 18 cast-iron arc lamp poles, 18 feet long above ground, fitted with 


Hyde Park carriers. Borough electrical engineer, Mr. Geo. Wilkirson. 
Bee our Official Notices October 21st fot particulars. i 


Hornsey.—November 7th. The Urban District Council 
is inviting tenders for the supply and erection of electric lighting 
fer ite Oentral Public Library in Tottenham Lane, Hornsey. 
„c., from the Council's engineer, Mr. E. J. Lovegrove. 

See our “ Official Notices October 28th. 


Hill of Howth.—November 19th. The Great Northern 
Railway Oompany (Ireland) is inviting tenders for the following in 
connection with their power station to be erected at Sutton, near 
Dublin, viz:—Laucashire boilers, with or without mechanical stokers, 
engines, dynamos, p pe piping, crane, feed heater, and tools; 
switchboard. Bpecifications to be seen at the office of Prof. A. B. W. 
Kennedy, 17, Victoria Street, S. W. See our Official Notices " this 
week for further details. l 


Iadia.— November 28rd. The East Indian Railway 
Company is desirons of introdncing electrically-controlled blce 
iostruments on their system, and invites proposals from makers only 
for the supply of: For single line—18 instruments for nine bloc):s; 
fot dae: ine—80 rir for x pnas and six oe 
ments. id ogy ulars m Mr, A. P. Dunstan, secretary, Nicholas 
Lene, London, R.C. ! 


Kilmalcolm.—Tenders are being invited according to an 
exchange, for apparatus for domestic lighting by either oil, gas, 
acetylene, or electric ligbt, with dynamo and oil engine, at the 
Bailors' Orphan Homes. Further particulars from Messrs. H. & D. 
Barclay, 245, Bt. Vincent Btrcet, G ; i 

Manchester.—Novemb:r 8tb. The Corporation is in- 
viting estimates for the laying of an extension of the system of 


underground bone pipes, with other appurtenant works. For all 
gree = drawings apply at the City Surveyor’s Office, Town 
er. 


Middlesbrough.— November 29th. The Electric Lighting 
Committee is inviting tenders for the supply and erection of 
Lancashire boilers, and boiler house phat, slow speed steam dynamos 
and accessories, condensing plant and pipe work, overhead travelling 
crane, switchboard and instruments, accumulatore, supply and laying 
of cables, meters. Specifications, &c., from tke consulting engineer, 
Mr. Robert Hammond, 64, Victoria Street. See our “ Official Notices 
October 28th for farther particulars. 


Redditch.— Tbe Urban District Council is wanting 
proposals from firms of contractors who would undertake the wiring 
of consumers’ premises on a hire purchase or deferred payment 
system. See our Official Notices" October 28th for par · 


Roumania.— November 8th. The General Direction of 
the Roumanian Posts and and Telegraphs in Bucharest is inviting 
tenders until November 8th for the supply of 60 tons of galvanised 
steel wire, 2 mm. diameter, and 16,000 small porcelain insulators. 


Shanghal.— The Shanghai Municipal Council invites 
tenders for a concession for constructing and working about 23 miles 
of electric tram ways on the trolley system in the streets of Shanghai. 
Plans MAT be seen and particulars obtained on application to Messrs. 
Joha Pook & Oo., 8, Jeffreys Square, St. Mary Axe, London, E C. 


South African Republic.—Norember 12th. Tenders 
are being invited until the 12th inst. by the Consul-General of the 
South African Republic, in Amsterdam, for the supply of a quantity 
of porcelain insulators. Tenders are t» be sent to Le Consul-Géoé cal 
de la Republique, Sud-Africaine, Nicolaas Witsenkaade, 9, Amster- 
dam. Particulars may be obtained for 1s. from M. F. J. Belinfante, 
17, Paveljoenegracht, the H- gue. 


Southampten.— November 16th. The Committee ot 
Visitors of the County Lunatic Asylum, Knowle, near Fareham, is 
inviting tenders for the supply of two engines and dynamos equal to 
an output of 24,000 watts each, together with all necessary washing 
machinery, lathe, drill, motors, lamp installations, &c., requircd in 
connection with the centralisation and increase of the light, heat, 
abd power generating plant. See our “ Official Notices” October 7th 
re specifications, plans, &c. 


Spain.—November 8th. The Spanich Post and Telegraph 
Authorities in Madrid are inviting tenders until November 8th for 
the concession to establish and work a telephone exchange in the 
town of Cuenca. Particulars may be obtained from, and tenders to 
be sent to, La Direccion-General de Correos y Telegrafos, Madrid. 


Toronto (Canada).— November 9th. The Toronto 
Board of Control is, according to Daily Tenders and Contracts, 
Invitirg tenders for a seta eee installation of electric lighting plant. 
Tenders will alse be reoeived for the various portions of the work, 
vis.: J. Engine equipment, 2. Countershafts and pulleys. 3. Belting. 
4. Boilers. 5. Feel pumps and condensers. 6. Water and steam 


te.—The Corporation wants tenders for the supply 


Friday, November 11th.—At 5 p.m. Ph 


iping. 7. Economisers. 8. Dynamos and station electrical a 
i tg 9. Arc lamps. 10. Mast arms and lamp attachments. 11. Dales 
and overhead circuits. 19. Conduits and cables. Plans and specifi- 
cations seen, and forms of tender obtained, at the office of the City 
Engineer, Toronto. The specifications for items Nos. 2, 3, 6, 6, and 7 
may be withheld until the remainder of the apparatus is decided 
upon. A deposit in the form of a marked cheque, payable to the 
order of the City r, to the amount of 24 per cent. of the 
value of the work tendered upon, must accompany each tender. 
Tenders, bearing the bond fide signatures of the contractor and his 
sureties, to the Ohairman of the Board of Oontrol, City Hall, 
Toronto, Canada, by noon on November 9th. 


Wimbledon.—November 7th. The District Council is 
inviting tenders for the supply, delivery, and erection of transformers 
and accessories. Specifications, &c., from Mr. A. H. Preece, 39, 
Victoria Street, 8.W. See our “ Official Notices " October 14th. 


 OLOSED. 


Burnley.— The Electric Lighting Committee has given 
the order for mechanical stoker for the electricity works to Messrs. 
Leach's, Limited, at £50. Thé contract for steam piping has been 
placed with the Burnley Ironworks Company. 


Dewsbury.— The Corporation has given an order to 
Messrs. Callender's Oable Company for cable amounting to £1,396. 


Edmonton.—The Board of Guardians has accepted the 
tender of Messrs. Thomas Medcalf & Co., Limited, of Bradford, to 
fit up the necessary installation to supply their institution with the 
electric light: The amount of the tender was £2,460. 


Hall.—Upon Mr. Barnard’s recommendation the Electric 
Lighting Committee has accepted the tenders of Messrs. T. Parker, 
Ltd., and Mesers. W. H. Allen, Sons & Co., for the supply of & second 
dynamo and engine at £1,900 and £2,150 respectively. s plant is 
to provide for future extensions, as it is thought that before next 
winter the plant will be too small to meet the demand. The various 
other plant and apparatus will not be ordered until after Ohristmas. 
The Local Government Board is to be asked to sanction s £16,000 
loan for these extensione.  . l | 


Hull.—The rolling stock and other tenders proposed for 
acceptance in connection with the Corporation tramways are stated 
in our Traction Notes.” 


Liverpool.— The City Council on October 27th confirmed 
the acceptance by the Teclinical Instruction Committee of the tender 
of the Waleall Electrical Company, Limited, Liverpool, for supplying 
and fixing complete, ome 36-inch electric fan, with necessary chamber 
and galvanised shafting, at the Everton Centre, St. Do 
f.r tbe sum of £56 105., subject to their undertaking to keep the 
same in efficient working order and repair for a period of 12 months. 


FORTHCOMING EVENTS. 


Taesday, November 8th.—Paper on “The Extraction of Nickel,” by 
Prof. W. C. Roberts - Austen, O. B., F.R.S., Assoc. 
Inst. O. E. 
Thursday, November 10th.— Institution of 
l Opening meeting for the session. 
B. P. Thompson on Rotatory Tra 


Paper by Prof. 
osformers.^ ` 


rooms of the Chemical J| Darlington Hoane. 
afem: (1) Discussion on 's paper on 
“ e Magnetic Fluxes in Meters and other Misstrical 


Morton, M.A.; (3) "On the . Properties of Liquid 
Mixtures," by R. A. Lehfeldt. 

Saturday, November 126h.—At 3 pm. The Iustitution of Juniot 
Engineers’ visit to the King William Street station of 
the City and South London way extension works. 

Wednesday, December 7th.— Institution of Hiectrical Engineers. 

i Annual Dinner, Grand Hall, Hotel Cecil. ; 


NOTES. 


Electrical Water Level Recorders.—B -fore the Bristol 
Association of Engineers last Saturđay, Mè. J. A. McPher- 
son, A.M.I.C.E., read a paper on “ Notes upon Regulating 
and Recording Apparatus for Reservoirs, Gauge Weira, and 
the Flow of Water.” The method of electrically recording 
the level of water in reservoirs or tidal basins was first dealt 
with. Diagrams were shown illustrating the mechanical and 
electrical action of the apparatus. | 
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Electrical Power Transmission.—Replying to a rather 
over-cautious article in the Engineer on “ Electrical Trans- 
mission," Mr. Hart, of the De Laval Separator Works, of 
Poughkeepsie, tells how he had a rapidly extending works to 
deal witb, in which a number of lay shafts, extending in 
length each 150 feet, and 20 feet apart. He was obliged to 

ut in electrical transmission, as the work became too great 
or his power, and this was done by laying down a boiler and 
two dypamos, one being driven by the spare engine. One 
shaft after another was thrown upon the new system, and 
finally, with the same engine and electrical transmission, 
much more work was being done, as regards machinery 
‘driven, than was formerly the case, and several motors were 
400 feet away from the engine. It was found very easy to 
add one motor after another. Moreover, the old system of 
shafts was still preserved. The difference was merely in the 
driving of the many parallel shafts on which the macbines 
may be said to have been grouped. Another letter comes 
from Wakefield, where Messrs Green & Son’s works have 
been changed during the past two years to electrical driving. 
The writer, however, is so hopelessly involved and mixed in 
ptyle and figures, that it is impossible to pick out anything 
from the letter. 


The End of a Failure.—The Engineering and General 
Contract Company appears to be in a poor state. It was 
started as the Hopcraft Farnace Company in 1889, and was 
hugely advertised at a cost of about £10,000. The Hop- 
craft furnace was a mistaken idea from the first, though 
the company was floated on the results of a furnace 
on a penny Thames steamboat — the Violet, we believe. 
‘Furnaces were sent to Sweden and to Germany, and were 
failures. One was tried at Bradford. and one of 
the company’s engineers wrote to the directors and 
warned them that the furnace was “absolutely useless as a 
steam generator.” It was reported at the ontset that the 
capital was over-subscribed, but we believe this was untrue. 
The DUBIE were asked for £220,000, and the company went 
to allotment on £190,000, and, so far as we can learn, appli- 
cants were allotted in full. 'The pitiable part of the whole 
business was that if there had been a genuine attempt to 
ascertain its merits before appealing to the public, any 
engineer who knows a furnace could have told the directors 
that it was a hopeless idea from the first. A correspondent 
of the Pall Mall Gazette thinks that shareholders should 
investigate the. whole history of the company from the 
beginning. 


Water-Power in Switzerland in 1897.—Our French 
contemporary .L'Electricien has recently published seme 
figures upon this subject, and below we give a summary of 
the more important ones appearing in that paper. Daring 
1897, 35 new projects received the sanction of the authorities, 
and five extensions of existing installations were also ap- 

ved. Of the 35 new schemes, 17 were lighting schemes, 
our were transmission schemes, and 14 were combined 
lighting and transmission schemes. Continuous current was 
to be used for 14 lighting installations, one transmission 
scheme, and seven of the combined lighting and transmis- 
sion plants. The triphase system was to be used in oonnec- 
tion with the re 18 schemes. Most of the schemes 
were small, and support the statement that shortly every little 
village in Switzerland will be lighted and supplied with 
power for its smaller industries by electricity developed from 
water-power in the vicinity. The total power of the 35 new 
schemes is made up as follows :— 


Kilowatts. 
27 installations under 100 kw. us 925 
y 100—500 kw. - *. 1,324 
2 » over 500 kw. . 2,740 
Total ... . 4,989 


— 


This total is 1,758 kw. less than that of the preceding year. 
The decrease is explained by the fact that all the larger and 
more easily developed waterfalls have already been exploited. 


. Personal.— We understand that Lord Kelvin has accepted 
.a seat on the board of the Linotype Company, Limited, in 
succession to the late Dr. John Hopkinson, F.R.S. 


Company 


Constitution and Resistance of Mereury.—At the 
recent Congres held by La Société Allemande d’ Electrochimis 
at Leipzig, a paper was oommunicated by M. Liebenow 
with regard to the constitution of mercury. From his 
experiments it appears that the electrical resistance of the 
alloys depends principally upon the molecular grouping, i, 
upon the number of atoms forming the molecule of the solid 
substance. In the case of solid mercary the molecalar 
grouping is extremely complex, but in the dps condition 
it is probably monoatomic. It is remarkable that, whereas 
for most pure metals, including solid mercury, the tempers- 
ture coefficient for resistance is in the neighbourhood 
0:004 per 1°C., whilst for liquid mercury the coefficient is 
only 0001. Liquid mercury appears to be a mixture of 
monoatomic molecules, and the more complex groupings 
characteristic of the solid condition. 


The Chair of Electrical Esgineering at the MeGill 
University.—A Canadian exchange gives some biographical 
notes of Prof. R. B. Owens, who has been appointed suc- 
ceasor to Prof. Carus-Wilson in the W. C. McDonald chair 
of electrical engineering at McGill University, Montreal. 
Prof. Owens, who is a comparatively young man, was selected 
from among the teaching staff of the great universities of 
the United States. He was at one time connected with the 
old Baxter Motor Company, but subsequently resumed study 
under Dr. Louis Duncan at John Hopkins University, 
Baltimore, and obtained a high standing in mathematics and 
physics. In 1891 he studied under Prof. Crocker at the 
Columbia University, and obtained the degree of EE. 
Nebraska University is indebted to him for some excellent 
organisation work. He was, in 1894, Professor of Electrical 
Engineering there, and in 1895 he took full charge of the 
Department of Electrical and Steam Engineering. He was 
one of the judges of electrical exhibita at the World's Fair. 
He was recently elected to a Tyndall Fellowship by Columbia 
University, is a member of a number of American engineer- 
ing societies, and vice-president of the American Institute 
of Electrical Engineers. - 5 


The Thompson-Walker Surface Contact Tramway. 


We are informed by Prof. S. P. Thompson that our article 
re 
aa 


on the “ Supersession of the Trolley,” in which adis: gd 
sented him as putting his surface contact system f 

superseding overhead lines does not actually represent his 
views, and that by an oversight the quotation which we 
attributed to him was not accurately given. To be strictly 
accurate it should have been, ** London has done well to wait 
for something better tban the overhead trolley wire. Dat 
the slot conduit is not the only alternative, nor the best 
alternative" ; the word *only" having been omitted. If 
we have misrepresented Prof. Thompson’s views, we certainly 
regret in any way having done so, but it is not a little curious 
that the Pall Mall Gazette, of October 15th (nearly a week 


before our article appeared), should have fallen into the same 


error, and entitled its article “ Electric Tramways—the 
Overhead System Superseded.” | 


Enclosed Arc Lamp Patents, —We are informed that 
a writ was served by the Jandus Arc Lamp and Electric 
on Messrs. Beanland & Perkins a short time back 
in connection with the “ Ajax” aro imp ane probably the 
result of the first trial will soon be known. The final 
decision may not, however, be reached for a considerable 
period, as the issue at stake will possibly be considered suffi- 
cient to carry the matter to the House of Lords. It is not 
the intention of the company to grant any further license 
under the patents controlled by them after the case has come 
into Court. 


Lectures.—Before the South African Association of 
Engineers at Johannesburg a few weeks ago, Mr. J. R. 
Cowell, general manager of the Johannesburg Town 
Lighting Department, read a paper on “ Electric Lighting 


Supply.” 
At a meeting of the cl Polytechnic Society last 
week, Mr. R. H. Scotter, C. E., A. M. I. M. E., lectured on 


“Closed Conduit or Surface Contact Systems of Electric 
Tract ion.“ ? 


Pena 


— 9 — 
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Cest of Copper for Transmission Circuits.—In a 
paper recently read by Mr. Chas. F. Scott, electrical engineer 
of the Westinghouse Electric Manufacturing Company, and 
embodied in a paper on “ Electricity in Paper Making,” read 
before the American Paper and Palp Association, gave his 
conclusions as to the efficiency of electrical apparatus in the 
following words :—“ The fall load efficiency of generators, 
both of direct current and alternating current, varies with 
the size and type, but for machines of 100 horse-power and 
over the variation may be from 90 or 91 per cent. to 95 or 
96 per oent. The efficiency of alternating current trans- 
formers, in the same way, may be said to vary from 96 or 97 
per cent. in sizes less than 100 horse-power and 97 or 98 

r cent. in larger sizes. The efficiency of motors both for 

irect current and alternating current varies from 80 or 85 
per cent. to 90 per cent. in sizes from 5 to 100 horse-power, 
and is 90 per cent. to 96 per cent. for larger sizes. Efficiency 
of transmission lines distributing circuits depends upon 
the E. M. F., the amount of copper and upon the cost. 
The approximate efficiency of a transmission plant will there- 
fore be between limits about as follow3 :— | 


Generators to 96 per cent 
Raising 93,98 . , 
Transmission line „95 p 
Lowering transformers 96 „ 98 „ 
Local wiring » 99  , 

ive 85,96 „ 


Effüciency of plant ... 61 to 83 per cent. 

In local distribution from low voltage generators the losses 
in raiaing and lowering transformers are of course eliminated, 
and the range of efficiency becomes 66 per cent. to 86 per 
cent.” | irs | 


Comparison of the Rheostat and the Series 
Parallel Controller for Street Electric Car Service. 
—The following is an abstract from the Electrical World of 
a paper poe in August before the American Association 
for vanoement of Science by Prof. Thomas Gray :— 
“Tn the epring of 1896 a number of experiments were made 
at Louisville, Ky., by members of the senior class of the Rose 
Polytechnic Institute on: the relative efficiency of the above 
methods of oontrolling the current flowing through: the 
motors of an electric car. In the rheostat method the 
motors were in parallel, and the total current was 
through a rheostat having & maximum resistance of 4'2 
ohms. In the series parallel method the rheostat was first 
used with the motors in series, and after the resistance had 
been out out the next step of the controller lever threw the 
motors in parallel, and at the same time put each in series 
with half the rheostat. After this the resistance was cut out, 
and the two motors left in parallel. The final conditions 
were thus the same in both cases. The tests included the 
measurement by means of an integrating wattmeter of the 
watt-hours required to make a round trip of 5:5 miles, the car 
i 40 times during the trip. An autographic 
record was taken of the variation of current strength during 
the start, The rheostat method takes maximum current at the 
initial contact, after which there is gradual diminution as the 
car attains speed, combined with temporary sudden incre- 
ments as the successive coils of the rheostat are cut out. The 
series parallel method gives the maximum current when the 
motors are Xn in parallel, which is after the car has 
attained a speed of 4 or 5 miles per hour. The consequence 
is that more of the power is for propelling the car, and 
les for overcoming ohmic resistance. There resulted thus a 
et rri economy of from 10 to 15 per cent. under the 
conditions of the test. The ratio of the electric power used 
m starting the car in the two cases, as indicated by the 
Tod, was approximately 4 to 5. The total weight of the 
car used was about 15,300 lbs., the watt-hours per car mile 
averaged about 900, and the maximum speed between stops 
about 12 miles per hour.” 


Munificence.— We understand that last week Sir David 
Salomone paid to the treasurer of the Urban District Council 
of Sonthborough, near Tunbridge Wells, the sum of £3,000 
% a contribution to the cost of erecting a theatre in that 

„es a memorial of the Diamond Jubilee. The total 
Cat of the scheme is £6,000, the second moiety being 
contributed from the rates. 


H 


 pany's station was opened on 


Proof of the Theory of the Solubility of Salts Con- 
sisting of Three Ions.—In the case of salts consisting of 
two ions, the influence of an admixed salt with one similar 
ion on the solubility has been proved to be in accord with 
the theory k, x k, = constant, where k, and x, are the con- 
centrations of the two ions. In the case of salta of three 
ions, a complete proof of the expression i x k, = constant 
has not been obtained, and the authors therefore attempt to 
verify this equation by the determination of the solubility of 
lead iodide in water, and in very dilute solutions of potassium 
iodide and of lead nitrate. Owing to the extreme dilution, 
the salts are almost completely dissociated, so that dissocia- 
tion changes do not occur to complicate the resulta. The 
solubility determinations were done by the conductivity 
method, which has the advantage of giving directly the 
number of ions. If m,, a, are the solu! and dissociation 
of lead iodide. in water, and m, di, M, a, the corresponding 


values for the lead iodide and potassium iodide in the mixed 


solution, then m; a, (m, a, + ms az)? = mj? aj? and as m, a; 
and m, a, are known, the values for m, a, are obtained by 
approximations. For the lead nitrate solutions the expression 
(m, a, + mg az) m? a? = m? aj? holds, and the values for 
m, a, in this case may be similarly obtained. The calculated 
values agree very closely with the determinations, so that for 
lead iodide the solubility law stated is valid. The above is 
an abstract of a paper by Arthur A. Noyes and E. Harold 
Woodworth in the Zeitschrift für Physikalische Chemie, 


1898, 25, 152—158. 


Mercury Contacts.— We have recently come across 
some information regarding Cunynghame’s cut-outs which 
some years ago were so extensively used by Messrs. Wood- . 
house & Rawson. These at the time behaved satisfactorily 
as far as making contact was concerned, and up to 100 volta 
they acted very well, but, of course, they only broke contact 
very occasionally. For higher voltages it was absolutely 
necessary to add a fine shunt wire which carried the current 
for that infinitesimal length of time necessary to let the 
movable part get clear of the mercury, so that it will be seen 
the use of a shunt circuit to the mercury for taking the 


spark is not a thing of recent date. 


Presentation.—At the South Shields electric supply 


station last Saturday a presentation was made to Mr. J 


Watson, the chief assistant electrical engineer, on the oocasion 
of his leaving to take up an appointment with the New- 
castle-on- T yne Electric Supply Company. Mr. J. A. Jeckell 
made the presentation on behalf of the staff. The presenta 


. consisted of a kit dressing-case and a travelling rug. 


Inventiveness of the Americans.—A French contem- 
porary, Cosmos, publishes a table showing the number of 
patents granted in each country up to the end of 1897. 
According to this there have been over 1,729,000 patents 
issued, of which 606,428 were granted in the United States, 
showing that more than one-third of all the patents taken 
out were American.—New York Electrical World. 

Electrical Engineers Volanteers.— We understand that 
the enrolment of men into the Electrical Engineers R. E. 
(Volunteers) corps begins again this month, and the head- 
quarters, 13, Victoria Street, S. W., are open between 7 and 
8 p.m. on Mondays and Thursdays, We should not be sur- 
prised to hear that the Fashoda affair has led to a rush for 
admission to this corps. Electrical engineers are a busy lot 
of men, but they are nothing if not patriotic. 


Appointments.—The Liverpool City Council on Thursday 
last week, on the recommendation of the Tramways Com- 
mittee, appointed Mr. Wm. Hy. Collis to be assistant engineer 
for the electric tramways at a salary of £240 per annum, 
and Mr. Miles Pattern was appointed motor inspector at 
£2 158. a week. 


Folkestone Electricit Supply Company.—This com- 

ednesday last with every 
prospect of success. . We shall refer to it at length in another 
sue, | 
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“ Electricity.”—Onur . eight-year-old 1d. contemporary, 
published across the wis piv ite readers a feast on the 
occasion of its birthday. In the annual birthday number— 
October 28th—the editor brings his readers into touch with 
some of our more prominent consulting electrical engineers, 
and gives illustrated descriptions of examples of their works. 
Mr. Robert Hammond appears in connection with the so 
suooessful Leeds electricity works, Prof. A. B. Kennedy as 
the consultant of the celebrated Edinburgh undertaking, 
Mr. H. F. Parsball with his latest electric tramway power 
plant and equipment at Middlesbrough, and Mr. E. Man- 
ville is placed in position with the Shoreditch combined 
lighting and refuse destructor plant. There are various 
other articles more or less interesting, including one by Mr. 
Robt. Hammond on the pioneer work of the Leeds central 
station. Forty pages of reading matter is a feast when that 
matter “compares favourably in quality with that offered” 
by “our more aigaly priced contemporaries.” We congre- 
tulate Electrici/y readers upon their yearly feast. 


Ve 


NEW COMPANIES REGISTERED. - 


i 


Payne & Bates, Limited (59,325).—This company wes 
on October 28th, with a capital of £7,000 in £1 shares, to 
uire and take over as a concern the business now carried on 
by Walter 8. Payne and Henry Bates, at Great Heath, Foleshill, 
near Ooventry, and elsewhere, as “ Payne & Bates,” arid to carry on 
the business of eers, manufactures of and dealers in gas, oil, 
steam, electric and other engines, motors, parts and accessories, 
&. The subscribers (with one share each) are:—Walter 
BS. Payne, 6, Rose Terrace, 
engineer; Henry Bates, Great Heath, Foleshill, engineer; Mrs. 
Harriett Payne, 6, Rose Terrace, Station Street, Foleshill; Mrs. 
Bates, Great Heath, Foleshill; George Bates, The Hollies, 
Great Heath, Foleshill, gentleman; Sylvester R. Masser, Stivichall, 
Coventry, solicitor ; Leonard J. L. Hughes, Elmoroft, Kenil- 
worth, solicitor. The number of directors is not to be less than three 
nor more than seven; the first are George Bates, Walter S. Payne, 
and Henry Bates; qualification, 250 shares; remuneration as the 
company may decide. | 
Northallerton Electric Light and Power Company 
Limited (59,901).— Registered on October 27th, with a capital of 
£2,000 in £1 shares, to carry on the business of electricians, 
electrical and mechanical engineers and contractors, suppliers 
of electricity, and electrical apparatas manufacturers. The first 
subscribers ate:—John X. Hutton. Ptah x Northallerton, 
shares; William J. Plews, North- 


sera hig 5 B. Peirse, Bart. , 

Long, orthallerton, enginoer, 
| A" mainly applies. Registered offi h 
Street, Northallerton, Yorks, st me 
eS ESE 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, — 


Porous Accumulator Company, Limited (57,526).— 
This company's statutory return was filed on September 28th, when 
the whole capital of £3,000 was taken up; 1,993 s are considered 


ae paid, and £1,007 has been received on the 


CITY NOTES. 


Monte Video Telephone Company. 


THE annual general meeting of this. com was held on 
Monday, at Winchester House, H. O. EMT 

Mr. BRT WARD pronen; and in moving the adoption of the 
report and accounts said the past year's results showed an improve- 
ment in the business of the company. The subscribers had increased 
by 108 in number, and the two months subsequent to the date to 
which the accounts were made up showed a further increase of 32. 
The additional capital outlay for the year was £1,675, which was small 
having regard to the increase of subscribers. With reference to the 
. Fearrangement of the capital of the company, the Court confirmed 

the reduction of the ordinary share capital by £60,000 on October 19th. 
Thé board had anticipated that they might possibly have been able 
to recommend a dividend on the ordinary shares on this cccasion 
as wel as the preference, but that had not been the case, 


Station Street, Foleshill, 


because in a measure that was dependent on the reoeipt by the 
boardjof the company's ponia notes, for which shares were to 
be delivered, or ion d of them, and at the date of the report 
they bad not received sufficient to warrant the recommendation of a 
dividend. However, the considerable amount carried forward added 
materially to the assurance of future dividends. . 

Mr. Franx W. Joxme, who seconded the motion, seid it was mos 
important for the company to have a reserve, and it would be very 
useful to have the amount which might have. been paid on the 
ordinary shares at the disposal of the board. 

Mr. Lockz urged the payment of a small dividend, say, 24 per cent. 
on the ordinary shares, and proposed an amendment to that effect, 
but it was not seconded. | 

The report and accounts were adopted. 


Venezuela Telephone and ‘Electrical Appliances 
Company. 


THE report of the directors of the Venezuela Telephone and Electrical 
Appliances Company, Limited, for the year ended June 30th last, to 
be submitted at the general meeting to b» held in London on Friday, 
states that the accounts show a profit of £9,942, to which mus be 
added £744, being the balance it forward from June 30th, 
1897, after payment of dividends on the ordinary and preference 
shares. After providing for the interest on the first and second 
debentures, &., and the dividend on the preference shares up to 
June 30th last, there remains.a balance of £5,499, ont of which the 
directors recommend a dividend on the. ordinary shares for the year 
ended June 30th last at the rate of 4 cent, per sanam, which 
will absorb £2,500; that the balance of the discount and ex penses of 
the first debenture issue, amounting to £1,500, should be-written off; 
that £500 should be carried to reserve account, and that the balance cf 
£699 be carried forward. The ca outiay for the year was £1,754, 
as against £8,423 during hood aed ous financial year. The company's 
property has been fully indd. Oa Jane 30th the number 
of subscribers for the company’s instruments was 2,640. During 
period under review, commerce in Venezuela has experienced cot- 
tiderable difficulties. The fall in the price. of coffee has seriously 
affected the profits of the growers, and trade has been farther de- 
pressed by an outbreak of small-pox, which, in some districts, has 
been so serious, as almost to stop business.. The directors are of 
opinion that the shareholders may be congratulated on the fact that 
even with these disadvantages, the company is able, after applying 
£2,000 out of revenue to capital purposes, to distribute the uses 
dividend of 4 per cent. n 


The Alderley and Wilmslow Electric Sapply, - 
| Limited. l 


Tux statutory meeting of shareholders of this company was held at 
the registered offi »es of the company, Mr. W. P. J. Fawcus presiding. 
The circular convening the meeting was read by the secretary (Mc. 
W. E. Rowcliffe), who explained as to the progress made in the erec- 
tion of the generating station which is being erected at Belmont. It 
was fur:ber stated that the contract for the electric cables has been 
placed with Edmundson's Hleotricity Oorporation, Limited, and the 
work will be proceeded with forthwith, and consumers might there- 
fore anticipate the supply of current in the early spring. Mr. Philip 
Whyman, of Alderley Edge, and Mr John Royle, of Wimslow, were 
. unanimously elected directors. 


— TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending October 99th, 1898, were £202 85. 10d.; aggregate to date, £12,943 
8s. 5d. 


receipts for the 
week October 28th, were Qs, 8d.; corresponding 
period, 1897, £2,570 129, 7d. ; increase, £245 98. 8d. 

The City and South London Railway Company.—The receipts for the week en 
ing” October 80th, 1898, were £1,000; week October Bist, 1897. 
£1,018; decrease, £18 ; total for half-year, 1896, £17,277 ; corresponding 
period, 1897, £16,539; inorease, Miles opdn, 3}. 

The Hleotric Tram 


Dover ways.—The receipts for the week 
en October 99th, 1898, were £190 9s. 5d.; week ending October both, 
1897, £117. 6s. I £73 8a, Ad.; total receipts to October Mth, 


-The Bristol Tramways and Ca Company, 


The Dublia United Tramways Company.—The receipts for the week ending 

Co., horse cars, $2.34 
108. Bd.; ditto, electric cars, £875 6e. 6d. ; D. S. D. Co., 

. 9d. ; total, £8,548 8s. 11d; correspondi i 
horse cars, £2707 1s. lid.; D. 8. D.. Co., electric cars, £483 fu 9d.; total, 
£3,189 10s. 8d.; increase, £853 18s. 3a. MET 
aggregate to date last year, £66,764 18s. 8d.; increase to date, £5,773 Je. 3d ; 
Worked :—The mileage open is 18 miles electrically, 81 miles by horses, as 
against 8 miles electrica 
period last year. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
October 80th, 1898, amounted to 21,407 ; corresponding week last “yes, 
£1,961; inorease, 648. l 


The South Staffordshire Tramways Company.—The receipts for the week ending 
October 98th, 1498, were £664 10s. 6d.: week ending October 29tb. 18, 
£628 ls. öd.; aggregate receipts for 49 weeks, 427, 1 88. 6d.; last scar, 
£21,476 9s. 5d. ' l 
The Western and Brasilian Tel h Company, Limited The receipts for 
the week ending October sath, lego, afta are Rad cent. of the 
gross receipts payable to the: Platino- Cat 
pany, Limited, were £8,255. 
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SHARE LIST OF ELECTRICAL COMPANIES. —TELEGRAPH AND TELEFNONE COMPANIES. 


| Stoc | 9 Business done 
AME | or Dividends f tati 
* Bhare.) the laki three years, Ga EM | Hw RE 
1895 1*96, Lowest. 
African Direct Telegraph, 4 ^ Debs. ud TT ..]| 100 | 4 ve 100 —104 100 —104 103 
Amazon Telegraph, shares Vt ont sue „„ 30. IL 6— 7 6— 7 
Do do. 59, Debs. Rel... . 100 s. os | s. 198 — 95. | 98 — 95 
Anglo-American Telegraph |... —..  ..  .. .. Stock£2 98 £2 13s 61 — 64 61 — 64 i " 
UM De 2 6 % Pref. e ster. 18845 6s 111 —112 1113 —118 . se 
0. Deferred... is ive we. |Stoc 13 1 1 1 13 
Brazilian Submarine Telegra EUN 7 * 7 [4 155 161 ii 16° ia ass 
Do. do. 5 K. Debs. And series, 1906 6 490 1 D 111 —115 111 —115 
Chili Telephone, Nos. 1 to 44 000 A 5 4 4 = 
Commercial Cable , $100 | 7 8 8 Y 180 —190 180 —190 8 
Do. do. Sterli 500 year 4 % Deb. Stock Red. Stock AI 104 —106 104 —106 105] | ... 
Consolidated Telephone Construction and Manufacturing 3 14% 2 A— ios Tn 
Cuba Telegraph ) 8 10 75 4 
je A uu ou - — pn 10 10 10 1 1 1 1 
Direct | oed Telegraph ` .. "m 5 4 4 4 * 85 * ^. 
Do. do. 10 % Cum. Pref. ..| 5 109510 % 10 10 — 11 |10—11 x edes 
A Do. do. 4j J Debs., Nos. 1 to 6,000 ... | 50 | 44% | 44% | 44% 104 —107% |108 —107% | ... | .. 
"0,710! Direct United States Cable  ... 6n 20 24 us | Side TIS | Bb 08 lH 11 
12 ,000 Direct West India Cable, 44 95 Reg. "Deb. ee 100 D .. | 101—104 101 —104 ds asa 
4X ,000 Eastern Telegraph, Nos. 1 to 400,000 0m... | 10 | 64% 63% 7 % | 173— 172 171— 172 178 172 
Do. 34% Pref. Stock vee EINE ZL *. 104 —107 104 —107 1044 | ... 
000; Do. ES" Certs., ec 96 pa - u— e = T . | 62 — 55 52 — 55 eee 
89,00 Do. Debs., E | PS 1899... | 100 | 5 5 5 100 —103 100 —108 8 ks 
n ! Do. Mort. Deb. Stock Red. ., Stock 4 45 |4 126 —130 124 —128 xd 125 | .... 
ve Eastern 2600 (4 Australasia, ** China Telegraph nx] AUI 7 7 171— 172 174— 173 172 178 
| * fis ub.) Deb., 1900, red. ann. 
16,200 drge., reg. 1— 1,049, 3,076 4,326 10 |5%|5%1/15 95 100 —104 100 —104 e me 
00 Do. do. Bearer, 1,050—3,975, 4,327—6, 100 | 5 $ 5 $ 5 7 101 —104 101 —104 ié sh 
000 yu. 4 % Deb. Stock ... Stock 4 4 4 125 —129 125 —129 ue 4 
astern and South African Telegraph, 5 Mort. Deb., ese 
5,1001 { 1900 red. ann. Telegraph, 5% 3 1 to 2,343 100 | 5 % | 5 * se 100 —10$ T 
Do. do. do. Mi 2,844 to 5, 100 | 5 5 101 —104 - 
Do. x Mort. Debs., Nos. 1 to 8,000, red. 1909 100 | 4 4 .. |102 —105 T 
Do. Liens and Mt. Debs. NONEM Sub. * 1—8,000 | 25 4 4 — [104 —107 s 
Globe — an 10 | 44% | 44% | 44% | 12 — 1 124 
1 1 6 N Pref. en one eis 18 6 15 . 163— 17 tes 
el b, of Copenhagen. 10 0 28)— id 
150,0001 Do. do. ice do. 595 Debs. ... | 100 5 5 5 100 —103 i^ 
97,800 Halifax 4 Bermuda Cable, 4 lst. Mt.Dbs., w'n. 1-1,200,rd.| 100 | ... | «+ . 101 —104 ich 
7,000 | Indo-European Telegraph .. „25 10 & 10 F 10 62 — 55 54 
100,0001| London Platino-Brazilian Telegraph, 6% Debs. ..  ..|100|6 6 6 % 109 —112 n 
National Telephone, 1 to 484,597 re „ „ e 51— 55 
15,000 Do. 6 95 Cum. lst Pref. ... ves i | MIS 6 6 12 — 14 . 
| - Do. 6 % Cum. 2nd Pref. ... 10 | 6 6 6 12 — 14 ; 
Do. 5 95 Non-cum. 3rd Pref., 1 to 250,000 5 5 5 5 53— 58 a 
Do. 84 95 Deb. Stock Red. FA Stock| 3495 | 34% | 34% | 100—105 
504 | Oriental Telephone and Klec., Nos. 1 to 171,504, fully paid 1|6 5 5 &— s 
l| Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 4 4 105 —108 ave 
Reuter's ... 5s sl Sis 5 5 ie M i 
Submarine Cables Trust jë "eo ede ws (OEE sis I 1133 —138 T 
United River Plate Telephone ^ - 7o — 5 4 5 P 6 N L 
735 Do. do. 5 96 Debs. ... oes Stock 5 - .. [103 —106 - 
900 West African Telegraph, 5 Y Debs. . 100 5 6415595 99 —102 " 
West Coast of America, Nos. 1—30, 000 and 53, 001—583, 008 3$ | ces I sis i— at 
Do. do. 4% Debs., 1—1, 500 gua. by Braz. Sub. Tel. | 100 T .. |104 —107 - 
Western and Brazilian Telegraph A „„ 2 3} 12}— 1 ec 
Do. do. do. 5% Pref. Ord. . ace 7 5 5 P 5 8 — - 
Do. do. do. Def. Ord. 73 1 n 3 4 — - 
180,521 Do. do. do. 4 * Deb. Stock Red. ... Stock T .. |107 —110 - 
. 88,921 | West India and Panama Telegraph .. el 1391 3 1 i li— 4 i 
Do. do. = 6 3 Cum. Ist Pref. ...| 10 6 6 6 91— - 
Do. do. Cum. 2nd Pref. . 10 | 6 6 6 7— 9 m 
Do. do. * Debe, Nos. 1 tol 800 100 5 5 5 106 —109 — 
6 6 98 —103 see 


Western Union of U.S. Nelegn , 6 96 Ster. Bonds ... | 100 | 6 


v— Cross and Strand Electricity Supply 5 114— 123 
20,000 Do. do. do. do. 44% Cum. Pref. 5 6 — 
5 


6h 
9 


14000 *Chelsea Electricity Supply, Ord 5 5 6 8 — 8— 9 " d 
60,000 Do. do. do. hh Deb. Stock Red... Stock 44% | 44% | 44% |113 —115 |113 —115 ssa n à 
580,000 | City of London Electric Lighting, 40,001—90,000 ...| 10 5 7 96 10 23 — 24 234— 244 244 232 
10,000 Do. Ord: Nos. 90,001 to 100,000  ... ect MEI un 8 224— 284 23 — 24 s ie 
40,000 Do. 6 Cum. Pref., 1 to 40,000 ... 10 5 7 6% 6 154— 164 | 1541— 164 | 16 
400, 000 Deb. Stock, Scrip. (iss. at £115) all paid | ... | 5 5 6 Y 127 — 182 127 —182 | 181 | ,. 
80,000 TRIES of Lond & Brush Prov. Elec. Ltg., Ord. 180,000 | 10 | nil | nil | nit |121— 184 | 12}— 133 185 
10,00 Do. do. do. Nos. 30,001 to 40,000 ES paid. | 100. |10—11 |10—11 |... | 
20,000} Do. do. do. 6 V Pref., 40,001—60,000 | 1016951693956 144— 154 |144— 153 142 142 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 . E Vu n tS 5 — 5 — 53 e 
15,661 | House-to-House Electric deh Supply, Ord., 101 to 15, 761 5 s |S 84— 94 9 — 10 94 9g 
12,000 Do. 7 95 Cum. Pref.. 517,517, | 7 94— 104 94— 104 * 
110.000 eum deri semua oe Donau. Limited, Ord. 7558 3 sae è n 84— 4 31$ 
- 48,050 te do. | 6 * Pref. 5 6— m 
62,400 ‘Metropolitan Electio Supply; 101 to 62,500 10 | 4 5 6 15 — 16 154— 164 164 | 16 
ES Do. 44 % First Mortgage Debenture Stock | ... | 44% | 44% | 44% 117 —121 117 —121 it 
^ 0,452 Notting Hill Electric Lighting . „ 20.19 4 6 15 — 16 | 15 — 16 15} 
. 91980 St. James's and Pall Mall Electric Laight, Ura. 5 | 72% 10496 144595 | 1541— 164 | 16 — 17 
. 20,000 Do. | do. 7 % Pref., 20,081 to 40,080 5 7 7 9 — 10 9 — 10 E 
x E do. 4% Deb. Stock Red., Stock 4 95 104 —107 105 —108 107 | 1064 
000 South 3 Electricity Supply, Ord., £3 paid ... ği ET. e 2j— 33 | 2j— 33 v" = 
__ 10,90 Westminster Electric Supply, Ord., 101. to 80,000 5 7 9 * 12 J | 144— 154 | 144— 165 153 15 
ea * Subject to Founder's Shares, + Quotations on Li Stock Exchan | 
"3 | LUnloss otherwise stated all shares aro fully paid. | Dividends TTT 
: Dividends marked § are for a year consisting of the latter part of one year and the- red part of the 
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a 
— E 
i 4 Stock Business dons 
. Present 4 ' Dividends f Closing Closing : 
Issue. NAME. | share. the last three years, . M et 
| | ; Nor. 2nd, 8 
b : l 1895. | 1896. | 1897. Highest Lowes 
- 60,000 | Aluminium '* A" shares, Nos. 1—60,000  ... “a oi oe is a 21— 83 2i— 33 P iii 
- 90,000 Do. 4 % 1st Mort. Deb. Stock Red.: — ...  .. rs es |o . 94 —100 94 —100 | | 
230, 000 EORR Electric . 6 % A i5 ss . 16 — 17 164— 173 17} | 16; 
o. do. 6 Cum. Pre 80, :001—40, 000 

„90,000 Brush €lecl. Enging., Ord., 1 to 90,000 21% nil | nil | 1$— 12 | 1— 111 

- 90,000 Do. do. Non-cum. 6% Pref., 1 to 90,000 2 3 nil 45 2 — 21 2 — 21 232 

125, 0007 Do. a NE a Perp. Deb. Stock Stock .. 109 —118 109 — 113 " 

50,000 Do. 2nd Deb. Stock Red. Stock.. ... 03 —106 102 —105 | tn m 
20,000 Callender's uu Conus shares, Nos. 1—20,000 ... Brule uas VE 10 — 11 — 10}xd, ba 
90,000 Do. do 44 V Ist Mort. Deb. Stock Red. iStock! ... s .. 110 —113 110—113 dass 
35, 250 | Central London Railway, Ord. Shares -— deg bu... dis $us 92— 103 | 92$— 10] | 10], 10 
178,303 Do. do. do. paid... ws} 10. | &— 6 | 5j— 6 |. 
61,083 Do. do. Pref. half-shares £1 paid Pu etal) Yee se? pi 11— 14 11— 1$ ee 
71, 447 Do. do. Def. do. £5 paid Vx?J7 Ih aes 44— 5 44— 5 E he 
. 630, 0001 | City and South London Railway  ... „. Stock 14, Y 14% 11 70 — 72 69 — 71 714 70 
22.500 Do. do. Ord. shares, Nos. 1 to 22, 600 £3 pa. 10 ... aoe 22— 34 24— 3} sh it 
32,098 | Crompton & Co., Nos. 1 to 32,008  ... 8 i -— PN 1i— 2 | 14— 2 
Do. 5% Ist Mort. Reg. Debs., 1 to 748 of z 
und 100, and 901 to 1,070 of £50 Red. f|. . 91 — 986 | OL — 96 | 
99,261 | Edison & Swan Utd. El. Lgt., “A” shares, £3 pd. 1 to99,261 5 5 535 6 21— 27 21— 27 | 
: 17,189 Do. do. do. 4AM“ Shares, 01-017, 189 5 5 54 6 4— 6 4— 6 | 
194,028 Do. do. do. 4 % Deb. Stock Red. 100 Hn . . 101 —108 101 —108 
110,000 | Electric Construction; 1 to 110, 000 s 2. 35 6 6 2— 38 | 2— 21 24, 
25, 000 Do. ha 2 : Cum. Prof., 1 to 25,000 PME T 7 7 28— 8i 21 
111,100 Do. Perp. Ist Mort. Deb. Stock .. Stock E . . 105 —107 105 —107 4 1061 
. 91,196 | Elmore's Ple Copper Depositing, 1 to 70 ,000 8 | 2 , 5 aie 2— $ i— f - 
67,275 | Elmore's Wire Manufacturing, 1 to 69, 385, issued at 1 pm. 2 a Sus sds + i + i |.. 
9,0000 | Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ..| 10 103 7 7 %| 10 — 12 10 — 12^ | .. 
12,500 | Henley's (n. T Telegraph Works, Ord. ... $e ..] 10 8 10 12 “214 | 201— 21$ 21] 
8,000 Do. do. 7 % Pref. vi 10 7 7 7 18 — 19 18 — 19 
50, 000 Do. do. do. 4j Mort. Deb. Stock. .. Stock 44 44 4495110 —115 110 —115 | 
. 60,000 | India-Rubber, Gutta-Percha and Telegraph Works ..| 10|10 10 10 22 —- 28 22 — 23 
800,000 Do. do. do. . 4 95 1st Mort. isi 100 | ... . . |102 —106 102 —106 | 
- 87,500 |tLiverpool Overhead Railway, Ord. .. 10 229 22%] 3$%|10%— 10%, | 108— 104 
. 10,000 t Do. do. Pref, EIO paid. . . 10 5% 5 J 5 J 151— 16 | 15)— 16 
| 87, 850 Telegraph Construction and Maintenance "m 12 | 15 15 15 87 — 41 87 — 41 js 
150,000 Do. do. do. 5 Bonds, red. 1869 100 | 5 5 5 951104 —107 104 —107 105 | .. 
540, 0001 Waterloo and City Railway, Ord. Stock  ... iss 100 ales .. (106 —111 106 —111 108 | 107 
` + Quotations on Liverpool Stock ERNE ange. t Unless otherwise stated all shares are fully paid. 
Dividends marked $ are for a year consisting of the latter vari of one year and the first part of the nert. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
*Birmingham Electric Supply, 3 £5 (fully paid) 104. l | National Electric Free Wiring, 10s. paid, J&—ys. 
British Aluminium, Ordinary, 10—12 ; 7 % Pref., 11—18 Smithfield Market Electric, 3—4. 
House-to-House, 44% Debentures of 2100, 105—108. T. Parker, £10 (fully paid), 14—15. 
Kensington and Knightsbridge Electric Lighting, Ordinary ae ‘Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
£5 (fully paid) 18—14; 1st Preference Cumulative 6%, £5 paid, 73—8}. Dividend for 1896—675. 
(faly paid), W Debentures, 105—108. - Dividend, 1897, 
: From 5 Share List. | Bank rate of of discount 4 per cent. (October 13th. 1898. 
MARKET QUOTATIONS, Wednesday, November 2nd. " 
OHEMICALS, &c. This week. Last week. TEA METALS, &c. This week. | Last week. | oN 
` a 2755. pdr pecie " S per cwt. 5/- 5/- va : Aluminium Wire, in ton lots.. per ton £224 £224 | 
vá S. per cwt. 22/- 22/- | ‘a Sheet, in ton lots. per ton 4101 | £191 
x » 8 .. per cwt. 82/- 82/- ieee : Brass (rolled metal 2" to 12") basis per Ib. » | d. 

T f Sulphuric T T: .. per cwt. 5/6 5/6 4 ê „ Tube (brazed) .. per lb. à ) 8 . 
a Ammoniao, Sal .. per ton 87/- 87/- - » Wire, basis * per lb. R | | 5 
s Ammonia, Muriate (grey) .. per ton £19 £19 “<a f Ebonite Rod » je „ per lb. 8/- 8/- T 

» (white) .. perton £26 £26 | ate 1 i ” Sheet ee . per lb. 5/- 5/- | 5 
: Bleaching powder x . per ton £6 15 £6 15 | ie | g Copper Bars ie .. per ton £65 £64 205, fac. 
« Bisul e Y Carbon .. . per ton £15 £15 | P g „ Wire (basis price) per lb. 1724. Tid. T 
a Borax is T .. per ton £14 10s. | £14 10s. | 8 9 „ Sheet . ++ per ton £65 | £64 30s, fanc. 
a Bensole (90 °/.) ini fan, WR per eel 7/- 7j- 8 Sw Mol „ „„ „ £65 £4 Ws, Inc. 
-@ (60/90 &) $a . per gal. 5/6 5/6 | 92 | n German Silver Wire per Ib. 1/6 1/6 * 
a Copper Sulphate.. æ .. per ton £18 10s. £18 10s. inc. h Gutta-percha, fine de „ per lb. 5/6 | 5/6 3 
a pd Nitrate * i. .. per ton £23 10s. £23 10s. T h India-rubber, Para fine „ perlb. | 4/-forw'rd inc" Yu 146, Inc. 
f White Sugar .. .. per ton £80 10s. 280 10s. - i Iron, Charcoal Sheets per ton £18 | 
» Peroxide .. = .. per ton £27 10s. £27 10s. | aa i „ Pig (Cleveland warrants) per ton 47/74 isp 10 19) inc. 
a UL Bpirit fs . per gal. 2/9 . 2/9 hs i „ Forgings,accordingtosize per ton From £11 | From 411 0 
one htha, Solvent (90 °), at i „ Scrap, heavy per ton | 45/- | 45/- 8 
* per gal. 5/6 5/6 Es i „ Wire galvanised No. 8. per ton £815 | 4815, "e 
a Potash. Bichromate, in casks. . per Ib. 8id. gad. * 7 Lead, English Ingot  .. .. per ton £13 15 is | 10s. inc. 
" „ Caustic (76 80 9| lo) per ton £24 £4 75 Sheet .. per ton £14 15 | £1426 125 fac 
Bisulphate A .. per ton £35 £35 s 4 Mica (uncut slabs 8” long) .. per lb. 5/6 15/6 28% * 
a a Bhellac i ss .. per cwt. | 65/- 64/- ls. ine. mManganin Wire No. 28.. . per lb. R/- J.. tè 
a Bulphate of "Magnesia T .. per ton £4 10 £4 10 y. g Mercury .. : per bottle, 47 4 | £14 EET 
a Bulphur, Sublimed Flowers .. per ton £6 10 £6 10 wa o Platinum .. .. peroz.| £216 75 £2 16 ; 0 
: » Le c ae 15 .. per ton £5 10 £5 10 os i Steel, Magnet, ‘according to — | r 
» .. per ton £5 £5 | es description bè e» S. per ton | 
a Boda, Ge (while 700 9% .. per ton £8 15 £8 15 d^ i Steel, T gena in * d» os 1 
a „ Otystals .. per ton £8 £8 EX |' g Tin, block . e .. per ton 
& „ Bichromate, casks .. per lb. | 8d. 8d. | $e Leo. ts Sd it — lb, 
T | m „ wire Nos, 1 to 16 er Ib. 
l j Yarns, Cotton, Single 101b, bundis pr Ib. 
t. „ Flax, 6 or 8 lea.. „ per lb. 
j " Hemp, 8 ply 10 ws. per Ib. 
| | 3S „ Russian, 10 lbs, per Ib. 
j » Jute, 180 lbs. rove Per ton 
j » Manila, 24 thread .. per ton 
ard | k 2 Zinc, Sheet (Vielle Montagne bnd.) p. t. 
a “oe supplied by Messrs. G. Boor & Co. i Quotations supplied by Messrs. Bolling & Lowe. 
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e 1 m » Messrs. Thos. Bolton & Sons, k » 1 " » Morris Ashby, Limited, 
d. » 10 * [ pe " " 10 Sanders, Wake & Co. 
e m A T m » » 3 » W. T. Glover & Co., Ltd, 
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EXPERIMENTS ON THE INFLUENOE OF ELEOTRICITY 
ON GROWING VEGETABLES OR PLANTS. | 


By Saum Luusrnom, — 
Professor of Physics at the University of Helsingfors. 


- Read before Section A. 


INTRODUCTION. | l 

Ir is a well-known fact that the question which is the object of this 
aper has been a favourite field of investigation for a century past. 

y scientists have regarded it as already fully exhausted, and 
consider farther researches as more or less superfluous. As the sub- 
ject is connected with no less than three sciences, viz.: physics, 
potany, and agricultural physics, it is in itself not particularly 
attractd ve. 


The causes which have induced us to begin an investigation of this 
matter have been manifold. We venture to hope that a short exposi- 
tion of them will not be without interest. - l 

Daring several voyages in the Polar regions (1868 to Spitzbergen 
and the north of Norway, and 1671, 1882, 1884 to Finnish Lapland), 
we have had cccasion to observe with our own eyes in the vegetable 
kingdom a peculiarity which also has attracted the attention of other 
explorers. When the plants in these regions have happily resisted 
the frequently destructive night frosts, they show a degree of deve- 
lopment which greatly surpasses that of plants in more southern 
regions, where the climatic conditions are more advantageous. This 
iich development appears principally in the fresh and clear colours 
ofthe flowers, in their strong perfume, in the rapid development of 
the leaves on the trees and their scent, but particularly in the rich 
harvest, which the different seeds, such as rye, oats, and barley, will 
produce when, as before stated, they are not destroyed by the frost. 
From a bushel of rye sown they will often produce 40 bushels, and 
from beeley 20 bushels, and so forth. It is tbe same with grass. 
‘These results are attained, although the people cultivate their soil 
Da imperfectly, using ploughs and harrows of wood without a bit 

iron, 


The vegetables require, for a rich development, a fertile soil and a 
sufüclent quantity of heat, light, and humidity; but one of the 
principal conditions, that of heat, 1s to be found in the Polar regions 
only in a alight degree. To be convinced of that, it is only necessary 
to glance at a map and follow the yearly isothermes, and especially 
the summer isothermes. The isotherm corresponding to a mean 
temperature of — 7° C. to — 8° O. crosses Spitsbergen, and that of 0° 


Ee eee of tae vps sno e i d dp 
opmen e cann ong da 
and it must be pep elsewhere. d 


several reasons we were induced to search for the cause in ele- 


existence of these currents has been proved beyond ali doubt 


TEA the experiments of the Finnish International Polar expedition 


Oar reasons will be shown in the following order :— 
(a) The pbysiology of plants gives a sa 
functions which most of their 


on of 


8 
8 


go too far. The presence of electricity in the air around 
these pines shows i 

function of transmission. Through experiments made during the 

expedition, it was at least, by analogy, proved that they 

really gerve that end, for it was not only shown that such 

by means of a 


through the needle-formed leaves of the pine, and the beard on 
of other planta. Though this is the 


case, it is not, however, shown that this electrical current exercises 
any influence whatever in the process of vegetation, or, in other 


8 


latitudes (60°—67°), we have found a peculiarity in their yearly 
growth in thickness or year rings. They show in general a great 
difference in growth during different ages, but when due regard is 
paid to this fact, so that these differences will be eliminated, there 
remains another differenoe, which clearly must depend on the more 
or less advantageous nature of the year. l , 
These later variations, regarding principally the thickness of the 
year rings, show a periodicity in full agreement with the ods of 
the sun spots and the auroras, namely, a period of from 10 to 11 
years. By a co between sections of large trees from 
the Polar regionsof lat. 67° and from more southern latitudes (about 
60^), it will be seen that this periodic variation is much more pro- 
nounced the more nearly we approach the Polar regions. The cir- 
cumstance that this periodicity agrees with that of the auroras, will 
conduce to an investigation of & possible connection between the 
electrical current producing auroras and the yearly growth of the year 
rings of these trees. As this peculiarity is more strongly developed 


in those regions of the earth where the electrical currents in question 


are of greater frequency and higber intensity, it indicates a connec- 
tion between cause and effect, which in a still highér degree demands 
an investigation.* | B 

(c) In a short paper entitled, On the Periodic Variations in some 
Meteorological Phenomena, their Connection with the Ohanges of 
the Solar Surface and their Probable Influence on the Vegetation," 
the author has suggested with a high degree of probability that the 
harvest resulte in Finland show a periodicity which agrees with the 
ee variations in the sun spots and in the number of Polar 

ights. 

The greater the yearly number of sun spots and auroras, the more 
abundant is the harvest of seeds, roots, and grass. f p? 

In the paper in which we treat these phenomena, we have found 
the explanation of this periodicity in the different state of the heat 
radiating from the sun, either without spote, or supplied with them. 
In the former case a greater part of the heat rays are light, and of 
shorter wavelength ; in the latter case the greater number are dark, and 
of greater wave length. The rays must pass through the atmosphere, 
and the darker heat rays will be absorbed during this passage rather 
than the lighter ones, and hence there will be more heat stored up in 
the atmosphere in the case when spots appear on the sun. This heat, 
generally contained in watery vapours, is transported through the air 
currents or winds into higher latitudes, and will there exercise its 
beneficent effect. Though we continue to regard this explanation as 
highly probable, we must introduce a little modification, in order to 
ascribe a large influence to the Polar light, of-rafher its cause, the 
electrical current from the atmosphere. T . 

In consequence of this modification of our ideas, we must give it 
an important place in order to explain the periodicity of the harvests. 
Everyone who has given a little attention to the question of the 
causes of the electrical conditions of the atmosphere, knows that 
several theories on this matter have been brought forward. The most 
widely known suppositions ate the following :— M 

(a) Unipolar induction caused by the earth, as a magnet, rotating 
around its axis, produces & force component, which carries the posi- 
tive electricity up in the atmosphere. 

(b) Evaporation, which, according to the opinion of several phy- 
sicista, produces electricity, the vapours being positive. 

(c) Unipolar induction working together with the evaporation in 

making every particle, great or little, carried from the earth, posi- 
tively electric. -— 
. (d) The vegetation process on the earth, the friction of the small 
solid or liquid particles ed in the atmosphere with the air, or 
n n other, the air's friction against the surface of the 
earth. ! 


! P 
the opinion which searches for the cause of the atmórp 
tricity in the evaporation which is going on : 
haps in connection with the unipolar induction). 
have no doubt that this conception is right, viz., that the watery 
vapours act as transmitters of the 5 
it to the upper layers of the air, it seems to us 
Mi es in fall harmony with other closely allied phenomena. 

Acco: 


8 
E 
E 
8 
f 
E 
B 
5 


also 

electrical phenomena. Our opinion on the way in which nature 
fulülling whole this process is shortly :7 

The quantities of electricity which are.carried up by the 
vapours to the higher parts of the atmosphere, attain there a 
air with a low pressure. As this rarefied air is pone with 
tively high conducting power, it will form with the surface 
earth a nearly spherical condenser. The rarefied air space li 


a" : 
Ein 


B8 
i 
; 
ps 
1 
"E 
T 
s 
l 
$ 
EE 
in 


quantity of electricity will accumulate in these regions, 
i 5 in auroral displays or in a current from the atmosphere. 


E 
i 


. — diner eee 5 Polar 
expedition produ experimen ade on mountain tops, auroral 
5 light phenomena of the same nature as the auroras, aud 
henoe contributed to the confirmation of the opinion that auroras are 


* This investigation is not yet published. " 
. The longer period of about 58 years seems also to exist in these 
harvest results. l "ve ae 
i See "L'Aurore Boreale,” par 8. Lomstrém. Paris: Gauthier. 
Vulars, 1886, p. 131 and following. 
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existing; though with varying intensity. It is only in onal 
casas teat it will produce light ons A vis., when the m- 
stances in the are favourable and the current is of high 
intensity. The most im 


iata aided uoi dendi 
ence of such a current, which is always going on, either downwards or 


seal rd t her zecions of. tha sert 

Wy ; ap 0 er ons o 

m of atmospheric electricity are 
all latitudes, the existence of such a current in 

ere seems not to be doubted. 


nearly the same 
1 
investigated, and’ it is only the atmospheric electricity which has 
measured. The fethod has been to measure the potential ina point 
of the air (or thd electrical tension of it). These results cannot be 
used for cal current from the atm 
follows. These observa of 


regarding electri 
T "à 

o atmospheric electricity can, however, contribute to some general 
propositions. When it has been found, for instance, that the air near 
the earth surface is ti 


eq of the difference of 
on between the whole atmosphere and the earth. 
above, this 5 luminous phenomena 


Potential, is 
As has been 


induced to connect the two phe- 
current as the cause of the peculiar 
and all that has been said about these 


Peeps thas the electricity has hitherto Desa 
in the complex life of the 


and that it must be numbered 


periments, it will be convenient and necessary 
to look at that which has been produced in times gone by. 

eighteenth century, or from 1746, this 

It was a Bootchman, Mowbray, who 

first to occupy himself with it. He published the 

on two myrtles put under the influence 

They showed a much more rapid and 


All the experiments during. times, ha been made, 
even tea dieron rion here, but only the chief 


points in them. 
Two : certainty be marked, vis. :— | 
p 


plants. 


ways can with 

The were made with the view of using tho atm 
sacl a VVV 
Artificially produced electricity, vis., by a machine, is brought 


tells us that when the atmospheric electricity has 
effect will be an inorease in the harvest of |. 


"Leaves and stalks from 50 
. Of seeds and fruits from 


c2nt to 70 per cent. 
per cent. to 60 per cent. 


In this result Leclerc agrees with Grandeau. Celi ormed one 
good experiment on Indian corn, in which he accum d. the elec- 
tricity of the air, and let it exercise its effect on a plant under a glass 
bell, the plant, with which it was com , being also under a bell 
of glass. The following year, 1879, Oh. Naudin published an account 
of experiments in which he obtained directly opposite resulte, the 
plants under wire cages showing a much better development than 
the other plants in the neighbourhood. 

These contradictory results are, as above mentioned, characteristic, 
A closer scrutiny shows that a favourable result is received every 
time the experiments are executed with artificial electricity, namely, 


current has hitherto been very little 


$ 


with a machine. VCC 
electricity was employ 

The experiments have never been executed on a larger sal 
because the method was not convenient. In the case when ths 


explanation without referring ) chance. 

deration of all the experience we showed m 
decidedly that the electricity exercised a fa influenos on the 
growing that we found a new examination of the queen 
necessary. 


(To be continued.) 


THE INSTITUTION OF CIVIL ENGINEERS’ 


ABSTRACT OF PRESIDENTIAL ADDRESS OF WILLIAM Hexer 


Paexoz, O. B., F.R.8. 


proved a bar to the 


approbation. Iam 


J 


Oivil Service of 5 
I entered the tion as an associate in 1850, and am now à 
my fortieth year of membership. It is interesting to see the growth 
cf the Institution during that period :— . 


The distribution of our 7,088 members over the globe is showa in 
this Table :— 


DrsTRUIBUTIOM TABLE. | 


! | 
United s | 

Kingdom. 1 Eq 472 " 3 
8 2 S 2 23 2 2 
— —— 8225 Aes 328 3 2 
i St af 283 203 
3 AM € 2 $ 3 
$ 7 22 225 2 3 
AlS 87 FEE 22 5 8 

z if |g Bsa 
—— ——— | amr sm | ate | ees — 
Hon. members. 12 4 xe iu ist 1 3 
Members. 585 790 162 50 140 45 2 65 114 
Assoc. mem 970 1,690) 350 180) 27 90 45 315 
MIROR 175 100 12 9 5 13 
Students . . 270 1417 20 5 9) 
C — —— 
Totals ......... 1,987| 3,001 E84| 254) 488 61 | 197| 121. 466 
The field of the profession has extended in all directions by the 
advances of practical science and by a process of evolution and 


enpdüser, 
species. of one genus—the civil engineer, whose home is in this 
building, whose Institution, like a mother, tries to keep 
them all under the protection of her wings, and who is prepares to 
make any sacrifice to advance the knowledge of engineering, snd to 
maintain the solidarity and 1 of the profession. The 
engineering conference held by the Institution in 1897 was under 
taken in the fartherance of this aim, with results so sucosmfal as to 
call for its repetition in the approaching spring of 1899. 


Delivered Tuesday, November lst, 1898; 


/ 
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E p ARE Miles of wire, 
- General Post Office and its licensees ... ee. 485,000 
Railway. companies ies 585 .. 105,000 
India and Colonies exe “ys 4... 987,966 
. Bubmarine cables LESS. sse «s. 1893,00 
MEME 2n Sed Total ses , 1,111,366 
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The mechanical construction of the be et of this country was 


designed by our late distinguished member, Edwin Clark, and his 

brother, Latimer Clark, also & m: mber. Their affairs were orignal 

1 3 our Past-Presidents, Robert Stephenson, Bidder, an 
„ We 


countries’ ia telegraphic progress, and ‘thie was greatly due to the 
inventive genius of Oromwell Varley, a member of the Institu- 
tion. These are men under whom I served and learnt, and whose 


engineering traditions I have done my best to maintain and to better. 


Progress has never been checked. The speed of signalling and 
the capacity of working have been increased sixfold, and wires can 
5 be worked faster than messsges can be handled by the clerical 
ata ff. : ) 

' T'he form of submarine cable and the nature of the materiale used 
in ita construction have varied but very little since the first cable 
was laid in 1851. The recent invasion of our channels And seas by 
the Limnoria terebrans, a mischievous little crdstacean which ‘bores 
through the gutta-percha inrdlating covering, and exposes the copper 


conductor to the sea-water, leading to ite certaia destruction, has led 


to the use of a serving of brass tape as a defence. It has proved 
most effective. RM ONES 

No one bas done more than Lord Kelvin (h norary member) to 
improve the working cf submarine cables. His recording apparatus 

| almost universally employed on long cables. By the duplex 
method cf transmission the capacity of cables has becn practically 
doubled, and this has been still further improved by applying to 
cables the system of automatic working, which is sucha d guishing 
feature of our Post Office system. The number cf electrical impulses 
which oan be sent through any cable per minute is dependent upon 
its form, and is eubject to simple and exact laws, but it varies with 
the quality and purity of the materials used. There is no difficulty 
in maintaining the purity of copper. Indeed, coppér is frequently 
supplied purer than the standandi of purity adopted in this country 
known as Matthiessen's standard. e purity of gutta-percha is, 
however, questionable. The supply of this dielectric has dwindled; 
it hae failed to meet the demand ; its cultivation has heen neglected. 
The result is a dearth of the commodity, a great increase in price, 
and ita adulteration by spurious gums. Iudia- rubber, its sole com- - 
petitor for cables, ise- being absorbed for waterptoof garments and 
pneumatic tires, but for underground purposes used to 


is being 
an enormous extent. Paper.bás the merit, when kept drf, not only 


of being an admirable insulator, but ot being very durables There is : 


existence in our libraries over 1,000 years-old.-The difficulty 


per in 
I fo keep it a This is óné of the problems the engineer Geli gute 
to consider. Hh has been most successful in obtaining u solution, : 
The Jead oT paper cabled wien are being laid ia the streets of - 


all our great chies, are ble. I am laying one of 76 wires for- 
the Pcet Office . 
cable companies are contemplating. leading their long cables from. 
Oornwall up to London, so 


ato be free from the weather troubles of 
this wet and stormy island. : "€ 


; eya e! mt 8 
It is impossible to forecast the future of telegraphy. : New instru- 
ments and new processes are constantly being patented, but few of 
them secure adoption, for they rarely meet a pressing need or improve 
onr existing practice. The writing telegraph originating with our. 
late member. of Council, E. A. Cowper, which reproduced ac 
handwriting, much improved by Elisha Gray, and called 
tograph,” is steadily working its way into practical form, and elece. 
trical typewriting machines of simple and economical form are 
gradually replacing the A B O visual indicator. The introduction of 
the telephone is revolutionising the mode of transacting business, 
There seems to be a distinct want of some instrument to record the 
fleeting worde and figures of bargains and orders transmitted 
_, Hence a s t to that marvellous machine 
The telantograpb and electrical typewriter will fill this 
want. Visions of with wires altogether have been fostered 
by the popularity of Marconi’s wireless telegrapby ; but wireless 
telegraphy is as old as telegraphy itself, and a practical system of 
my own is now in actual use by the Post Office and the War: Depart- 
ment. Sensational experiments for booming a new financial enter- 
De are not processes that commend themselves to the Institution. 
e want practical work and engineering progress. d. 
TELEPHONY. M E 


“I waa sent in 1877, together with Bir Henry Fischer, to investigate. 
the telegraph system of the American Continent, and especiall 


practical 
this country. They differed but little from the instrament that is. 
used to-day to 
that reproduce speeeb, sprang nearly ect in all its beauty and 
10 à Bell. Bat the transmit- 


| portion, the circuit, 
is that to the improvement of which I bave- devoted my special. 
attention. Speech is now practically possible between any two 


in this country have always been in advance of other: 
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between London and Birmipgham, and the.. - 


the "Telau- -- 


the efficienc 
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post offices in the United m. We can also 
many important towns in Eng and in France, 
cally possible to talk with every capital in Europe, 
now considering the submersion of special telephone 
Belgium, Holland, and Germany. The progress of the 
telephone in Great Britain bas been checked by financia] complica 
tions. It fell into the bands of the company promoter. It bes 
remained the shuttlecock of the Stock Exchange. Itis the function 
of the Postmaster-General to work for the public every 
inter-communication of thought which affe 


whole nation. Telephony is an Im 


. “ Quidquid delirant reges, pl otuntur Achivi." 

Two causes exist to impede thin desirable absorption, the fear cf 
bring “done” by wa and ivflated capita), and the assumed bed 
bargain made in abeorbiog the telegraphs ia 1869. The former is 1 
mere bugbear. The public does nct want to purcbase stock. It 
wants to acquire a plait and business, which can be easily and fairly 
valued. The latter is a gross fallacy. The business of the telegraph 
companies—practically an unlimited monopoly—was purchased on 
&bbolutely fair terms, vis, 20 years’ purchase of the net profits. The 
sum paid was £4,989.048. The number of messages then sent in ove 

ea? was about 5,000,000, and the gress income about £500,000. The 
come has now grown to £3,071,723, the number of messages bas 

resdhed 83,029,999, and the capital account which was closed in 1891, 
viz, £10,131,129, includiag the cost cf the Post Office extensions, 
remained the tame. If a syndicate now to re-purcbase the 
business and acquire the plant, they would have to find a espital of 
over £30,000,0C0. Inu. what resoect. then, was the transfer of the 
telegraphs to the State a failure? Oar ty gessi system has been 
built y out of revenue, our tariff 
village of any consequence is without its telegraph, our 
virtually subsidised by having its news supplied at much les than 
5 we can rely upon safe and accurate delivery, and vp 
spec 


y despatch of messages. We lead the world. There bas been 
no failure, and there was no' bad bargain. 
The condition of the telephone business in thia country is 
shown by the following return:— __ . 
" TELEPHONES IN Usp. 
National Telephone Company (June 30th, n —. 133,498 
£ General Post Office '» »" . :9,688 '. 
Railway Companies 7 » ZU LL] ) m 8.979 
* l i Total = oo eee eee 152,019 
"2 (To be continued.) | m. 
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Onprxany MEETING, October 28th, 1898. 
— Mr, Buzrromp Brower, president, in the chair. 
A Frans was read by Mr. W. R. Pmenon, on “An INPLUENCS 


e- 


|" Macnmm." 


The machine, which was exhibited, consists of a of glass discs 
in opposite directions upon a spindle. are 
covered on one face. with narrow radial sectors of tinfoil, 
vided with a small brass knob. This face of the disc, including 
de deco rem air irc qi Sa cdm 
jecting through the wax. Two earthing brushes pass- 
— fixed inductors, and support them. The induotors are 
ts connected to each and placed so as 
By means of 


parti diso, 
ten induces a corresponding potential on the 
to e the second digo; tee rn is cumulative. 
restricts to the small area of the conta 


rising 
op 


He thought there was still room for improvement in this 
oountersbaft should be done away witb, and ball 
introduced. The inductor was a distinct improvement; he thought 
might be increased by adding inductors. 
Platinum-iridium was the best material for brushes of such machines 
Prof. AM 5 efficiency was obtained with 
influence macbines in TP : 
Capt. THouson had found that when running a machine by a motor 
about 80 per cent. of the power was wasted in mechanical i 
of the remaining 20 per cent, a great deal was lost as electrica] leak- 


Prot. B. P. Tmowrsox thought it had been pointed out by Mr. 


ld bs 
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| Wimsharsts that influence machines did not work well unless there 

were at least two thicknesses of glass between the inducing and 
| induced conductors. That was why Mr. Wimehurst put his sectors 
on the outer faces of the glass discs. Mr, Pidgeon had departed from 
this EM NND of the narrow spacing of the sectors was not 
' very apparent. 
Mr. WnesHUBST (abstract of communication): Waxing the discs 
| reduces leakage and increases the output; the wax-coating virtually 
doubles the numbers of plates. Inductors contribute a further 
increase to the output, In 1883 Mr. Wimshurst tried thick coatings 
af shellac, and also duplicating the glass, with, in some cases, sectors 

upon the second glase to increase the capacity. The output was 

increased, but the construction lost simplicity. The indifference of 
Mr. Pidgeon’s machine to diit and dust was a most valuable result. 
. Mr. Pwazon, in reply, showed a set cf sscondary inductors such 
a Capt. Thomson had just propos d. They improved the output 
by abont 15 per cent, but they were troublesome to keep in order 
for they increased the tendency to reverse.” ED. 


Dr 8 P. THompsom then repeated an expriment discovered by 
Prof. Bigbi, on A Maamxro-OPriC PHENOMENON.” | 


Ie was originally described in Roma, R. Accad Lincei, Atti 7, ser B, 
1898. A substance absorptive of light is submitted to a powerful 
magnetic field between ‘the pole- pieces of an electro- magnet. The 
pole- pieces are drilled so that a beam cf light from an arc lamp can 
verse the gap a’ong the magnetic lines. A polarising prism is 
placed between the arc lamp and the electro-magnet. After having 
- through tho magnetising apparatus, the beam thus polarised 
 h examined by an analyser. The analyser must be turned to 
-. “extinction * before . current is turned on. It this 
- done, brighthess is at the analyser as soon as the magnetic 
- feld is established. The substance absorbing the light in the gap 
- may be nitric oxide fumes, or an ordinary spirit lamp sodium flame. 
Ide second. effect to be noticed is that when the emergent beam is 
„5 of the lines. Righi explains this by 
t of uency, n, ig, brought into a magnetic 

and pasted along the lines of the field, it is split up into two sets 

d cirenlar waves, a right-handed and a left-handed set, one of which 
wta is accelerated and other retarded. There are now two 
frequencies, s, u, one a little higher and the other a little lower 
tenn. Bat since the analyser is adjusted to extinguish n, there is 
brightmesa for u, 2o. Normally, nitric oxide absorbs green, and red 
i observed ; bat when the magnetic field is set up, blue-green light 
u been at the analyser; for there are now two different kinds of 
light being absorbed; one of higher and one of lower frequency than 
the -and what is observed is the complementary spectrum. 


j 


Amin, if a tube of sodium is warmed toa point far short of that 


vhich would cause it to enrit visible rays, and the vapour is passed 
into the magnet gap, at the moment when the magnetic Held is set 
tp, the p line becomes visible in the observing spectroscope, 4.e , the 


the 

mision spectrum is obtained of a substance which is not actually 
Mr. SLEY said that no doubt the analyser was used at the 
paition of ‘extinction for convenience merely, In other positions - 


the eye would be overwhelmed with light. 


Mr ALBERT CAMPBELL then read a paper on “Tas Macwerio 
Rur m METERS AND OTHER ELECTRICAL INSTRUMENTS.” 


Ra has-recently undertaken the measurement of the etic 
Antes and: fields in certain instruments, to determine the order of 
_mgnitudo of the flux density. In other cases the fota? flux is 

Maned; and in the tests on meters, the power lost in the various 

puta of the instruments is determined. For the measurement of B, 
: the ordinary ballastic-galvanometer method is employed, with an 
„ Uploring coil, But, for alternating fluxes, two s methods are 
+ Adopted, fn the first of which the exploring coil is in series with a 
‘Mating coil associated with a thermopile; in the second, a telephone’ 
 . Stanected in séries with the search coil and a | tiometer 
Piera] strip. A constant current is sent through the strip from 

^» main alternate current circuit suppl ng the meter ór other 
a ; the telephone and search coil therefore forms a shunt to 
Lim mit at the strip. The search coil is put into position in the 
Meld to be tested, and the strip is then adjusted to give silence in the 
7 All these methods are described in detail in the paper, 
“And very important deductions are made, especially as the 
„ Influence of the earth’s field on instruments ee assumed to be 


: e indent of the earth’s H. Io a few cases, diagrams 

~ Ùe taxes in magnets, showing exactly what proportion of total 
a gap. : ; 
% Dr. B. P. Trompsom suggested that as the paper was of great 
"m rites to all who ware interested in the dien of electric kais 
ehm measuring instruments, involving a knowledge ot magoetio 
E iue sad their variation, an opportunity should be given for a full 


GY * 
„ TtePargpDENT proposed votes of thanks and adjourned the die- 


vend Mr.Oampbell's paper to the next meeting on Novembef 


4° 


MAX KILLED BY 500 VOLT CURRENT. 


Ih has 
bern ope held, says the Western Electrician, that an 
ele of » my 


CRomotire 
Wrens through the resistance of the human to killa man. A 


THE ELEOTRIOAL ‘REVIEW. 


G, B. Ganteron. Dated Ostober 176. :- (Complete.) f 


obangeable discs provided 


500 volts is not high enough to force sufficient: 


few cases of death from 500-volt shock have been reported, but the 
attendant circumstances were i 
whether electrici as there 
a large number of wellauthenticated cases where men have taken 
currents of much higher voltages, even up fo 2,000 volts, with but 
temporary ill-effects. The nature and length of 
direction of the path of the current through the body, and the general, 
vitality of the subject, have so much to do wi 
electric shock that the circumatances of each case 
examined before it can be "perdito ug e with any other. Bu 
examination bas shown that deaths y due f. 
electricity are extremely rare. However, one last week : 
Chicago, about which there seems to be no doubt. i f 
Frank Masterson, 33 years old and unmarried, a lineman of the 
Chicago Telephone Company, was at work on the forenoon of Sep- 
tember 29th, on Western Avenue, near Jackson Boulevard. He wae 
om a pole engaged in taking down &-aumber of telepborie and fire- 
alarm wires which were to be placed uud nd.. An overhead 
trolley railway rans through Western Avenue at this point; The 
trolley wires are protected by guard wires, and, through some care- 
lessness, one of the guy wires at the corner, supporting a guard wire, 
had become slackened just enough to permit a passing trolley with 
an unusually strong spring to force the trolley wire high enough to 
make contact with the gay wire. Not every passing car forced the 
trolley wire high enough to make the contact: the accidental con- 
aes was only made cocasionally. But it happened that Mast gon. 
standing on ope cross-arm and leaning out over another, was msni. 
pulating tbe wires with both hands just at the timé a passing car 
shoved the trolley wire up to the guy wire, with which the telephone. 
wires were then in contact in the lowering process. The unfortunate 
man made no outory when the current passed through bis body, but 
he was dead when taken down a few minntes later by some - 
by who noticed the limp body. He was not badly burned. The 
contact could only have been of slight duration, during the instant 
the wire was presssá upward by the passing car, but the onrrent 
directly through the body by the arms. Masterson had no 
reason to suspect the defective guy wire and appears not to have 
provided himself with insulating gloves or other protection. Mr, 
E B. Ellicott, the city electrician, investigated the case and came to 
the conclusion that the man was undoubtedly killed by the escaping 


current from the street railway circuit. | 


. 
- 


NEW PATENTS AND. ABSTRACTS. OF | 
| PUBLISHED SPEOIFIOATIONS i- 

! 8 ; á i | r - 

NEW PATENTR—IÍNS. i. 


{ 


Ce, 


Compiled expressly for this journal by W. P. Tuourson & Oò, 
Blectrical Patent Agents, 323, High Holborn, London, W. O., and — 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. E S EE WM 


91,829. "Improvements in incandescent electric lamps.” J. E. pm 
Mancay. Dated October 17th. E : AE ADR 
21,835. Improvements in storage batteries” W. J. 81161. Dated 


October 17th. . l T * | 
91,41. "Improvements in the samaturés of multipolar dyaanio- 
electric machines.“ Sıemens Bros. &. Co., LIMITED, poris and 


21,843. “ Improvements in eleotridal safety fuses.” H. 0. Honan, 
s i. 


Died Ootober 17th. ics ! 


21,866. “ Mechanical music instrament with tune combs and inter- 
with electric carbonio acid ot other motor 

power" L. Hurratp.. Dated Octobet 18th. "m * ~ 28 
2.906. A new or improved switchboard or frame for electro- 
A. Sxropakzx. Dated October 18th. 


291941. “An improved electricity meter for registering the 


amonnt of current oousumed on direct or on alternating current 


circuits.” F. J. Baaumowr. Dated October 18th. — 7 | 

91,949. "Improvements in electrical contact breakers.” R. HADDAN. 
(The A lgemeine Electrici:&ts Gesellschaft, Germany.) Dated 
Ootober 18th. (Complete) | 

21,944. “Improvements in multiple elcotrio switches.” O. D. 
Lgoas. Dated Ostober18:h. ` — „„ a e 
197. “An electric winch suitable for ash halata api such like 
appliances" ‘Stzazns Bnos. & Co, Luarep, and: . Horz. 
Datéd Ostober 18tb. | | fue 
91,9001. "Improvements in electric arc lamps specially. suitable for 
projectors.” W. M. Morpmy. Dated October 18th, . . ..- 
91974. “Improvements in the electro-deposition of metals.”- 
B. O. Cowrzn-Cores, Dated October 19th. ,.. ; ; 
21,985. A new and prore screwless casing for electrical 
wires.” J. H. Knaus. Dated October 19th. | E 

91,997. "Improvements in or relating to the reflector fi ot 
ingaudescent electric lamps.” W. Bnipeow. Dated October 19th. ` 
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. 92097. “Improvements in aad ning D wmm a 
P. W. Nomrumr and Im Exzoraic Morva Powma Company, 
LawrrmD. Dated October 19th. 


22.084. “Im apparatus for nickel plating.” W. P. 
— (L. Germany. Dated October 19th 

- 23,036. “Improvements in electric arc lampe." E. E. Naranp. 
Dated October 19th. 


spol isa ra electrical condu wire” W. 
OMPSON. 1 Boh Germany.) Dated October 19th. 


D October 
Ae: Improvements in and relating to galvanlo and other 


$22,071. Improvements in safety devices for use with electric 
cables.” J. A. Fuemina. Dated October 20th. 


23,079. gee mri dirai ed in carbon holders for dynamo-electric 
machines or 5 Tu» Bnrrun THomson-Hoveronm Co, Ly. 
(A. L. Rohrer, „Unite States.) Dated ae 20th. (Complete ) 

223,080. “Improvements in voltmeters.” Tus 
Barnu TEO one - H. U. Howett, United 
Btates.) Dated October 20th. AN 


22,081. "Improvements in means for ad the reluctance oi of 
3 Dig ace 


Marne o EIS Tus BarnsH THOMBON 
(E. Thomson, United S:ates.) Dated October 20th. ou 

22,089. “Improvements in trolley cars for electric railways.“ 
Tum Barrie son- Housron Oo., Lap. (H. Geisenhoener, 
United States.) Dated October 20th. (Complete.) 

22,065. “Improvements relating to electric railways.” O. H. 
Mrs. Dated October 20th. (Complete.) 

006. “Improvements F o to electric storage batteries." 

E C Bora, P. G. Bass, and 2 AULL. Dated October 20th. 

$2,115. pom galvanic batteries.” E. BanmsoN, 


R. M. A. Baxmor, E. M. TosLmR, and W. von Zam. Dated 
October 20th. 

22,190. " Improvements ts in electric railways and tramways.” 
d cad (J. J. Heilmann, France.) October 31st. 
om : 


process, and such tile blocks a e nd ais Dae 


e 


— “Im 3 s PHP J. S. 


Hrduytatp and J. M. Carga. Dated October 21st. 


$2,183. "Improvements in electric aro lamps." W. O. JOHNSON — 


and A. WUNDERLICH. - Dated October 21st. 

3 improve ind „5 uids 
fibrous E. DMER and J Swirl. 

Diode Ma 1 (Ome) 


22,223. “A phosphorescent bu button or indicator for use in oon- 
perio. wii aces light ae W. B. Bus. Dated Octo- 
22,238. “New or improved means for preven — ot 
the cords of electric incandescent lamp rid dere ant 

Sarervinac. Dated October nd. 

23,240. " Improvements in antomatic electric cut-outs.” A. 
Dorer and B. 8. Bourse. Dated October 22nd. | 


32,259, "ad apparatus for use on vessels for determin- 
ing the bodies moving outside of same.” H. R. D'Asan. 
Dated ber Sind. (Complete. 


Ssstering ielai Lehiak and in uidi a | 
Kk with." E. E. Rms. Dated October 22nd. 

29,982. “Im ents in -applicable 
to tzamoars.” . AUBERT, jun. "Dated October Hod. 


7 


8 PATENTS or 1004 EXPIRING IN 


We are informed by Messrs. W. P. Thompson & Oo. that about 
86 applications for electrical patents were filed in the month of 
November, 1884. Of these applications some were never completed, 
qii of her, Vis, 1d gears, Gadling of consiliis DRM they 
give short abstracts of v. d 

14,783. "Imp in dynam " OA. 
bo ant T: by = the turbine type, the 15 

ven at a tar l 
of fii belag con .. rhe core consista of 
a number riw balan pre idi am on a w shaft. At each end 
of the series are insulating wed by brass washers forced 
wp by nuts. The conductors are laid in grooves in the iron washers. 


f Provision is ade for pre the from 
8 = m r preventing engine running at 


15,048. "Improvements in dynamo-electaic machine" W, 
: Horns. Relates 


- field consists of two magnetic circuits. 3 


n hub so as to leave the interior o 


Tuowrsow A Co, 322, High Holbom, W.O., and at Liverpool, 
Manchester, m a (in stampe). 


4.287. — € 


— XNAD C 


| 1096. 
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WIRELESS TRANSMISSION OF 
ELECTRIC POWER. 


WE give in another column a description of the Tesla 
system of electric power transmission through natural media, 
which, if it accomplishes all that it professes to do, will be 
truly an epoch-making invention. We are not aware 
whether Tesla was the first to conceive the brilliant idea of 
transmitting electric power through the rarefied strata of 
the atmosphere, but he certainly appears to be the first who 
has designed and constructed apparatus intended to realise 
the idea in practice. 

It has long been known that the resistance of air to the 
passage of electricity gradually decreases to a certain mini- 
mum, and then increases again possibly to infinity as an 
absolute vacuum is approached. Since the pressure of the 
atmosphere decreases as we ascend, a stratum of minimum 
conductivity must at length be reached. We must, 
therefore, have a tolerably good conductor covering the 
whole surface of the earth, insulated on one side by perhaps 
the most perfect of all insulators—an absolute vacuum ; and 
on the other side by an immense thickness of air at pressures 
gradually increasing to atmospheric pressure. It must be 
good news to electrical engineers to learn that such a 
natural insulated conductor is available to transmit eleo- 
tricity to the uttermost parts of the earth. Tesla proposes 
to use these rarefied upper strata uf the atmosphere as his 
outgoing lead, the earth being employed as the return. He 
has constructed a transformer capable of generating alter- 
nating currents at pressures amounting to millions of volta, 
and he discharges these high pressure currents in the 
rarefied air from electrodes supported on balloons. The 
currents pass through the rarefied air to another electrode 
similarly suspended at the receiving station, where they are 
transformed down to the original pressure and utilised for 
producing light, generating power, &c. One terminal of the 
long coil of each transformer is put to earth, the other ter- 
minal being connected to the elevated electrode, 

In criticising Tesla's scheme from the practical standpoint, 


many insuperable objections to it appear to present themselves, 


though we must admit that so little is known of the resist- 
ance of rarefied air to such high tension alternating currents 
as Tesla makes use of, that only approximate conclusions can 
be arrived at. If Tesla has made new discoveries as to the 
behaviour of air towards such currents, we must await the 
publication of practical achievements by the new system. 
Meantime, many considerations appear to indicate that the 
scheme is chimerical. 

In the first place, is a stratum of sufficient oonductivity 
to be found at an accessible height in the atmosphere? 
Schultz measured the pressure required to pass a discharge 
through a Geissler tube by the length of the spark in a 
parallel circuit. His tube was 90 mm. in length and 10 mm. 
in diameter. He found that the pressure which gave tre 
maximum conductivity was about 0:1 mm., and that the 

C 
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parallel spark at this pressure was about one-thousandth of 
the length of the tube. Now, in order to reach a stratum 
of the atmosphere at a pressure of 0'1 mm., it would be 
necessary to ascend to a height of about 80 miles; and even 
if this were possible, the specific resistance of the conductor 
would only be reduced to one-thousandth that of air, though 
this would be partly compensated for by ite exceedingly great 
cross section. | 

Tesla, as we gather from the desoription, does not appear 
to have any intention of trying to reach the 80-mile limit. 
He asserts that he has found that he can send with his 
apparatus currents up to any amount and to any distance 
through air at moderate rarefactions, or even at atmospheric 
pressure. These assertions do not agree with the. recent 
experiments of Prof. Trowbridge [ELECTRICAL REVIEW, 
Vol. 42, p. 185], who found that, with a pressure of 
1,200,000 volts, he could only obtain a spark of 4 feet in 
length in air at ordinary pressure. He also concluded from 
his experiments that the spark length in air was strictly 
proportional to the pressure which produced it. Teala’s 
millions of volts, judging by these experiments, would only 
send an electric current through distances measured by feet. 
It is true that Trowbridge did not employ the rapidly alter- 
nating currents which Tesla has experimented with, and this, 
we admit, may make a great difference in resulta. The 
wonderful way in which the high frequency currents, dis- 
covered some years ago by Tesla, will pass through consider- 
able thicknesses of the best insulators, makes it probable 
that, with high frequency currents, the resistance of air may 
be considerably reduced. 

But high frequency currents are highly unsuitable for. the 

transmission of power, except in synchronised circuits, owing 
to the high percentage of wattless current. Tesla does not 
therefore limit himself to extremely high frequency, though 
it is necessary to use considerable frequencies in his trans- 
formers to obtain the necessary great increase of pressure. 
. Since Tesla does not intend to raise his electrodes to the 
impracticable height of the stratum of minimum conduo- 
tivity, he has to face the fact that the conductivity of the 
air in a vertical direction will be greater than that in the 
horizontal direction along which he wishes to send his cur- 
rent. His current will, therefore, in the first place, go up, 
and if it ultimately reaches the desired place, it will not 
be by the shortest distance between the two given points. It 
seems more probable that the electricity discharged will be 
lost in the etzigkeit. 


Should a serious attempt be made to carry ont Tesla's | 


scheme, the effect on the meteoric conditions of the atmo- 
sphere wil have to be considered. The charging of the 
upper regions of the atmosphere with enormous quantities of 
electricity at millions of volts will not be free from danger 
to the lives of the earth’s inhabitants, not to speak of minor 
inconveniences. It might be expected to make our hair 
literally stand on end, and to send our lighter possessions 
flying into the empyrean ; though we might, it is true, get 
rid of a few things, such as fogs, that would never be missed. 
Notwithstanding our objections to Tesla’s remarkable 
invention, we wish him success in his experiments in this 
comparatively unexplored field. The science of electricity 
will benefit by his discoveries, even if they do not lead to 
the great revolution in telodynamio transmission which he 
expecta, 


Few, if any, modern investigators can equal Tesla in 
originality and soaring scientific imagination. These qualities 
in Tesla have already brought to light, high frequency 
currents, with their wonderfal properties and application, 
and his present investigations may yet lead to resulta equally 
remarkable. But we do not think his latest invention will 
bring about an immediate change in our present methods of 
transmitting electric power. 


THE BURNING QUESTION. 


AFTER reading the widely circulated criticisms of Mr. 
T. W. Baker upon the Shoreditch combined destructor 
and electricity undertaking, and the replies which he bas 
drawn from Mr. H. E. Kershaw, the chairman of the 
Lighting Committee, and from the Vestry Olerk, we are 
almost tempted to call this a boiling question. 

Mr. Baker, on his side, has made, under great difficulties, 
what appears to be a faulty analysis of the lately published 
accounts of the Vestry; though on some points his case is 
by no means weak. | 

This has unfortunately been met by replies from the 
officials in question which are distinctly lacking in good 
taste. Mr. Kershaw represents Mr. Baker in the light of 
a disappointed contractor, and thereby seeks to destroy 
that gentleman’s case by importing mere prejudice. He 
also talks about cheap notoriety, which seems hardly 
becoming in Mr. Kershaw. The most interesting part of 
the reply is the promise of accounts which can be understood 
and relied upon, which are to be forthcoming very shortly. 
We have waited patiently for these accounts a long time, 
and therefore regard this as good new. 

Dr. Mansfield Robinson, the Vestry Clerk, also seems to 
have been much disturbed by Mr. Baker’s criticisms, to 
judge from his remarks about “ amateur adventurers.” 

Whatever scheme Mr. Baker may have submitted to the 
Shoreditch Vestry, when offers were publicly invited, we 
hardly think it correct on the part of the officials who 
received that scheme to refer to it at this date in the manner 
adopted by these two gentlemen ; and we are, moreover, oon- 
vinced that public interests will not be served by such an 
unreasonable display of temper over what appears to be 
serious criticism. Whatever usefulness dust may have in 
the production of light, ita value is not to be demonstrated 


dy throwing it in people's eyes. 


For our part we prefer to await the reports to the end of 
June before attempting to make any exhaustive analysis. 
But as we are anxious that the promised reports shall give 
as much information as possible, we venture to call attention 
to one or two points that are worthy of discussion. 

As 18,842 tons were burned in nine months in the 12 
cells when the destructor was working six days a week, it 
would appear that the amonnt burned per cell per 24 hours 
was about 67 tons, and the total refuse burned per week was 
488 tons. 

The actual wages paid according to the report were as 
follows :— 

15 stokers at 328. 8d. per week. 

6 top men at 28s. per week. 
4 labourers at 24s, per week. 
The labour of firing with coal on Sundays seems to have 


Vol. 48. No. 1,004, Novsw2z2 11,1808.) THE ELECTRICAL REVIEW. 695 


been performed by the same stokers, so it may be fair to 
deduct one-seventh of their wages, and reckon them at, say, 
28s. per week. i: 

Then we have a total of, say, £34 4s. for wages for 
working the destructores, or, say, approximately 18. 5d. per 
ton. This is very high as compared with other. destruotors 
unprovided with the expensive *labour-saving " machinery 
adopted at Shoreditch. At many destractors of the simplest 
character, the co:t on the eight hours’ system is under 10d. 
per ton for labour. 

The cost of management also appears very high at 
Shoreditch, as there is one foreman and threc chargemen 
under him; also there is a weighing clerk, with three cleaners 
and a fitter, who appear to be constantly employed abont 
the destructor ; and their united wages over and above those 
of the stokers come to £13 163. per week, or, say, nearly 
7d. per ton burned. Therefore, the cost of labour ani 
management for the destructor is not far short of 25. per 
ton. No wonder that the Blackheath and Greenwich Com- 
pany, with Mr. Kershaw on their board, decided. to be off 
their bargain for refuse burning. DS 

But we find that Mr. Kershaw, now so impatient of 
criticism, stated at the opening ceremony on June 28th, 
1897, that the cost of burning, interest on capital, wear 
and tear of plant, and wages, actually came to 1s. 2d. per 
ton. It would be interesting to know how he arrived at 
that figure. ; 

Mr. Baker, in his letter, calls attention to this question of 
cost of burning, but instead of taking the cost over a week, 
as we have done, he takes it over the whole 12 months; and 


he is met with the reply that the burning has only been 


going on for nine months, while the expenses have been 
going on for 12 months. Why three months should be 
necessary for slow-firing at Shoreditch, when one month is 
found sufficient everywhere else, it is not easy to see. 

Again, the Vestry officials dismiss the idea of a depre- 
ciation fund, because under their borrowing powers they 
have to repay the cost of the whole plant in 42 years; 
the machinery and cells being reckoned at 15 years, and 
the buildings, &o., at correspondingly longer periods. 

This seems to be an equitable arrangement, provided that 
the whole plant is handed over in perfect working order at the 
end of the 15 years. To do this it is necessary to repair out 
of revenue, and there can be little doubt that the cells will 
have to be entirely rebuilt in less than 15 years; and pro- 
bably the boiler and other plant will have to be renewed. 
A ten years’ life is much more commonly reckoned upon for 
such plant. The whole cost of that renewal should hardly 
be allowed to fall upon the revenue of the fifteenth year. 
On the contrary, we think that at least 74 per cent. on 
the oost of the furnaces, boilers, and machinery should 
be taken out of each year’s revenue, notwithstanding 
the fact that the capital is borrowed and has got to be 
repaid: otherwise a further sum will probably have to 
be borrowed at the end of the 15 years for the purpose of 
re-building. | 

We find that the total units produced in the nine 
months were 491,107, of which, probably, 100,000 units 
were produced from coal (reckoning 7 lbe. coal per unit). 
The enormous amount of 156,725 units was used on the 
works in driving lifts, tipping-waggons and fans, and in 
distribution losses, 50,807 units were lost altogether. 


The Interference of 


In other words, 207,582 units were non- productive, or 
40 per cent. of the total generated. 

Again, we hope to find some information in the forth- 
coming report respecting the Halpin thermal storage, 
whicb, it seems, is not now in operation. It is much to be 
regretted if this apparatus is to be held a failure owing to 
some defect in construction ; particularly as so much atten- 
tion was directed to its use at the commencement. 

We have, for a considerable time past, been convinced that 
destructors are a necessity from a sanitary point of view ; 
that they cannot be properly worked except ut a high 
temperature ; that the heat produced ought to be utilised 
for as large a proportion of the 24 hours’ working day as is 
practicable; that under favourable conditions it is advisable 
to place them alongside electricity stations for the purpose of 
utilising the available heat during the hours of lighting ; 
and that considerable economy would result from saving in 
fuel, stokers’ wager, and management. But we are being 
forced to the conclusion that there may be defects in 
the design and construction of the steam raising plant 
at Shoreditch, and that the undertaking has been given 
an undue and premature prominence which may seriously 
re-act against such combinations. 

This is the more to be regretted, inasmuch that all the 
criticism might have been disarmed, and all the difficulties 
avoided by a frank recognition of these defects and a prompt 
application of remedies. | 

This plant is again referred to in the Vestry Clerk's report 
as the pioneer undertaking. Fortunately for euch enter- 
prises this is, as we have often pointed out, not correct, 
and the value of combined plants is already being 
quietly demonstrated elsewhere, while the Shoreditch resulta 
are ‘till the tubject of furious invective and inconclusive 
disoussion. N 

The sooner a clear and satisfactory statement of the facts 
is forthooming, the better. 


Mr. TnorrER's recent report on the dis- 
Electric Tramways turbance of the signals received on the 
8 submarine cables at the Cape by the action 
oer ofthe electrical tramways in Cape Town 


is fresh in the recollection of our readers. It will be re- 


membered that he concluded that the only effectual way to 


deal with the difficulty was to obtain an earth at some 


lace at a considerable distance from the source of the 
di abne, and he proposed to lay a short cable several miles 
straight out into the sea, having its conductor connected to 
the exposed sheathing at the extreme end. "The conductor 
of this cable would then provide the only working earth 
for the cable station, and no perceptible E.M.F. could be 
produced between this earth and the main body of the 
ocean by the action of the tramway electric syetem. We 
imagine that an arrangement of several submarine cables 
working eei, their receiving instruments into u common 
cable conn to earth might sfford some pretty problems, 
but possibly the small capacity of the oe might 
make its effect on the signals negligible. e see from 
a contemporary that the same difficulty is occurring at 
Marseills, where the Algerian cables are landed. The 
French authorities appear to have overlooked Mr. Trotter's 
able report on the question as it arose at Cape Town, since 
it is stated that at Marseilles “has been installed for the 
first time an important electric network of conductors in a 
great cable landing station.” And again: “ The experience 
at Marseilles on so large a scale has been met with, one may 
gay, for the first time.” Their solution of the difficulty is 
identical with Mr. Trotter’s, viz., to obtain a working earth 
from a short cable laid out to sea, but has the peculiarity of 
being toute nouvelle. 
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ELEOTRIC LIGHTING COSTS: BLACKPOOL 
WINTER GARDENS COMPANY, LIMITED. 


ANNUAL REPORT OF ELECTRICAL ENGINEER. 


WE have received, through the medium of a local paper, a 
copy of the report of the electrical engineer of the Black- 
pool Winter Gardens, with the comments of the chairman 
thereon. 

A most remarkable production—remarkable not only for 
the financial results it gives, but for the impression it con- 
veys to an outsider of pronounced hostility to the Corpora- 
tion’s electricity department. We do not remember to have 
come across many instances before of the owners of a private 
plant publishing details of their running costs, As a rule, 
persons or companies, when dissatisfied with the charges for 
supply from the pablic mains, put down their own plant, and 
keep to themselves the results of their enterprise. At any 
rate, it is unusual for them to publish these results, wit 
virulent comments in the local press, probably because there is 
seldom little or any occasion for self-congratulation. More 
often, indeed, do they find themselves, after a while, obliged 
to revert to their original source of supply, lamenting lost 
capital and personal prestige. But not so here, It bas been, 
apparently, sufficient that the plant has been working a full 
pu and the result ascertained, so that everybody may know 

ow easy it is for a private company to generate electricity 
at a cost of a trifle over 1d. per unit, whilet a Corporation, 
preeumably through mismanagement or rapaciousness cannot, 
or do not, generate and sell it to the public at lera than 5d. 
unit. | 

The publication of the accurate running costs of electrical 
plant by private ownera is to be highly commended in the 
Interests of the profession ; but such publication, with sneer- 
ing references to local supply authorities, is strongly to be 
deprecated. We should, indeed, feel sorry if we thought that 
electrical engineers would readily lend themselves to this 
practice when occasion offered, and we rejoice to have reason 
to believe that they would not. Quarrels, such as this one 
appears to be, had much better be fought out privately. 
There i8 no necessity whatever for electrica! Montagues and 
Capuleta to cross lances in public on matters of this kind. 

For ourselves, we have no interest in the quarrel. Our 
desire is to tert the accuracy of figures which are published 
officially, and which will, if found to be correct, be 
undoubtedly taken as the lowest recorded price at which 
electricity has b:en generated, under ordinary conditions, in 
this country, and as such will be accepted by the electrical 
profession, in particular, and the public, in general. 

In the report under review, the engineer lays especial 
stress on the extraordinary saving effected by the company: 
in putting down their own plant, over the cost of taking 
tbeir supply from the Corporation’s mains. On the 
assumption that the Corporation’s average charge would have 
been 5d. per unit—the actual charges are, as a matter of fact, 
8d. per unit for the firat hour and 2d. afterwards—he 
asserts that the saving to the company, for the 12 
morths, has been not less than £2,240. As if this might 
be too much for outsiders to credit, the chairman of the 
company comes forward and endorses the statement, 
declaring that he has carefully gone through the figures 
and checked the whole of the invoices and wages sheets. 
“ On this point," he continues, **he has been moat particular, 
as the results obtained so far exceeded bis moet sanguine 
expectations that he felt it absolutely necessary to be 
poritively assured of their accuracy before pubucation." 

We omit the other comments in the report and give below 
the figures as they are published. 


ANALYSIS OF ACCOUNTS FOR THE YEAR ENDED 
JUNE 30TH, 1898. 


£ g. d. 
Capital expenditure on plant sii 15000 5 
Revenue from supply gardens at 5d. ... - .. 4,061 5 
” tenants at 5d. ... Te ixi 189 111 
Total revenue T T "T" we .. 4,250 611 
Total costs 1,100 15 8 
Gross profit iai 8 woe ids 885 3,149 11 8 
Interest on capital at 4 per cent. on £15,000 ... 600 0 0 
Depreciation 2 per cent. on £15,000  ... 300 0 0 
2,249 11 8 


Financial result (saving on Corporation charges) 


Number cf units supplied 203,095 


ANALYSIS oF Ces 


Generation : £ per unit. 
Coal "€ m 8 is i is .. 501 .. 59 
Oil, waste, water, &c. ... x s "m e. 87... 10 
Wages ... A (ss aie ses . 240... 2% 
Repairs ... is . 75... 09 

Works’ ccsts .£903 ... 1:06 

General costs: 

Rent, rates, &c ... is m" 2 i . . 100 .. 11 
Management, stationery, & ... TE "m S. 96... 13 
Total costs aes - m £1,099 ... 180 


Financial result : 
Saving on what the Corporation would charge on their 


prices ... ; . . £2,249 lls. 8d. 
Corporation. Winter Gardens, 
Capital exp nded £85,413 £15,000 
Revenue from supply ... 412,827 14.250 
Number of units supplied 707,965 203,095 


ANsLysis OF Costs. 


Coal " s T sd '88 t9 
Oil, &c. ... TA T: ja 127. . «vs vs 10 
Wages ... isi MR Ves 50 ais 288 
2: 88 ‘09 

203 106 

Works’ Costs. 

Rent, rater, and taxes... HE 08  ... isi 11 
Maragement ees ES 31 . is 13 


2°42 1:30 


— — 


Ratio oF REVENUE TO CAPITAL. 


15 per cent. 28 per cent. 
Unrrs BuPPLIED PER E CAPITAL, 
82 13:5 


Frankly, we must confess our faith in the accuracy of 
these figures is not so great as the chairman’s. For one 


thing, they are not complete; for another, they seem to 


attempt to prove too much. The capacity of the plant 
should have been stated, and also the maximum demand, 
the number of lamps installed, and the approximate hours 
of lighting, It should have been stated, too, whether the 
consumption was estimated from the switchboard reading, or 
taken from an accurate meter. The consumption charged 
for appears to us to be abnormal, and it is difficult to con- 
ceive how 208,095 units can have been consumed in an 
establishment, the major portion of which is not suppoted to 
be used for more than five months of the year. On this 
point of output everything depends, and as the means of 
checking it are not given, the results may well be questioned. 
Depreciation seems to us to be fixed ut an altogether too 
low a sum, viz., 2 per cent. It should be put at nct lese 
than 4 per cent. to be satisfactory. Then we notice one or 
two trifling errore, which further tend to shake confidence 
in the veracity of the figures. In one place the total costs 
are shown as £1,110 152. 3d., and in another as £1,099 
(why not have equalised them ?) ; while, according to our 
calculation, 208,095 units at 5d. come to £4,231 2s. lld., 
not £4,250 6s. 11d. as given. The fuel account is low, 
though unexceptionable ; but the stores item, including water, 
£87, creates suspicion, unless the efficieney of the plant is above 
the average. The most astonishing item in the analysis, 
however, is thut against management, stationery, &., 
£96. Surely this is an error; for the engineer of a 
station with an output of over 200,000 units per 
annum cannot be content to receive a salary equal 
to that of a switchboard attendant at an ordinary central 
station? Perhaps our engineer resides on the premises, and 
has “ everything found" ? 

With these points questionable, we cannot bat regard the 
figures with distrust, nor can we accept them as proving the 
statement that such a saving has been effected, or that the 
company can claim to have generated electricity at 13d. per 
unit, Pending their confirmation by independent persone, 
we are of the opinion that they are unreliable, and should be 
taken cum grano salis. We regret, therefore, we are unable 
to look upon the report as it stands as little better than 80 
much waste paper. 


vol. 43. No. 1,094, Novempgrr 11,1898. THE ELECTRICAL REVIEW. 


697 


THE HATCH ACCUMULATOR. 


An interesting accumulator, known as the Hatch, which 
may claim, in a sense, to be of the solid type, is about to be 
introduced to the Eaglish market. Although new to elec- 
trical men on this side of the Atlantic, the accumulator, of 
which we are speaking, has achieved considerable success in 
the United States. 
The improvement effected in the Hatch cell may be 
ly termed a mechanical one. It is in the direction of 
Sar the elements solid with a considerable reduction in 
weight. This is attained, however, without much compres- 
sion of the active mass, and it is claimed that a high degree 
of porosity is maintained while the active agent is completely 
oer to the electrolyte. It will be seen from the 
following description that one of the notable features of the 
cell is the absence of a metal grid. 
In constructing the Hatch element, a porous plate of un- 
glazed earthenware is used, having rquare receptacles on its 


€: side, and grooves on its reverse side, as shown in figs. 1 
2. 


To the face side of each plate is applied the lead oxide 
or active agent, filling the mass } inch bons the surface of 
the plates, so as to secure an agglomeration with the electrode 
during the forming process. 

The plates thus loaded with the active agent are then 
placed together, back to back, with the grooves crossed. 


Fic. 2. 


This forms one couple, positive and negative, of the 
element, 

A series of these couples are then assembled, as shown 
n fig. 3, to form the complete element, as many couples 
meng associated as is necessary for the required capacity. 
The sides of this element thus assembled are flanked 
with a rigid support plate of glass, or similar material, and 
then encircled with heavy rubber bands, as shown. 

The electrodes are then applied in any desired form, but 

Ainarily are used in the form of lead sheets, interleaved 
With the active material, as illustrated. 

It is claimed that the oxides are permanently locked up, 

the porosity of the entire mass is secured so that it 


will remain porous during the work, as the elasticity of the 
element allows for the expansion and contraction of the 
active material without closing the pores of its own mass. 

Provision is also made for free circulation of the electro- 
lyte between the plates, at the same time allowing a free 
escape of the gases formed by electrolysis. 


A set of Hatch accumulators has been erected in this 
country at Messrs. Niblett & Sutherland’s works under the 
supervision of Mr. Hatch and Mr. Hathaway, who is 
concerned in the commercial development of the accumulator 
in this country. This battery is to be tried on the London 
cabs, and at a future time we shall have something more 
to say on the cell and its uses. 


MR. PREECE’S CIVIL ENGINEERS’ ADDRESS. 


WurrsT Mr. Preece’s Presidential Address to the Institution 
of Civil Eogineers on Tuesday last could not fail to be of 
great interest in many respects to electrical men, we agree 
with Sir Frederick Bramwell in taking exception to some of 
his remarks, 

It appears to us that if it is thought necessary to enter 
into names at all, very great care should be taken in an 
address of this character not to mention some only at the 
expense of others equally eminent. With every desire to do 
full justice to the brothers Edwin and Latimer Clark, as we 
think we have done in our obituary notice of the latter in our 
last issue, it seems to us that the following statement is far 
too sweeping. It runs thus: —“ The mechanical construc- 
tion of the telegraphs of this country was designed by our 
late distinguished member, Edwin Clark, and his brother, 
Latimer Clark." If Mr. Preece had contented himself with 
the remark that he had pleasant recollections of working 
under the Clarks on behalf of the Electric Telegraph Com- 
pany, and that he felt sure that they would always be remem- 
bered amongst the leading pioneers of land and submarine 
telegraphy, we should have agreed in toto; but with the 
statement as it stands, we cannot. Surely Mr. Preece must 
recognise that the Magnetic Telegraph Company for instance 
—though he did not happen to be connected with it—was an 
extremely formidable competitor of the “ Electric,“ that 
their system wes established on entirely different principles 
to that of the “ Electric,” and that their officials had a great 
deal to do with the evolution of telegraphy, land and sub- 
marine, and with what Mr. Preece calls “the mechanical 
construction of the telegraphs of this country.” 

But if it does not suit Mr. Preece to recognise this, we think 


ee) 


In proof of this, we may remark that the Magnetic Company 
paid higher dividends than the '' Electric." ; 
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our readers will that under the head of telegraphy his 
reference to the pioneering of the submarine branch of the 
subject was scarcely in proportion to the notice he gave to 
land telegraphs. We have an allusion to the “ Limnoria 
terebrans baving invaded our channels,” and to the intro- 
duction of brass tape in submarine cables. We also have the 
truism that “no one has done more than Lord Kelvin to 
improve the electrical working of submarine cables.” But 
surely in an address to civil engineers (of all people) 
it might have been worth while to make a corresponding 
reference to the engineering work connected with the 
construction, laying, and repairing of our ocean cables 
in which far vaster sums of money are involved than in any- 
thing above alluded to, in land telegraphy or otherwise. 
These are matters that come well within the scope of what is 
termed “ heavy engineering” which cannot be said of aerial 
telegraphs to anything like the same extent. It is true that 
Mr. Precce's connection with ocean telegraphy 
is of a somewhat slight description; but we 
should not have supposed that this would 
prevent his dealing with the subject for the 
purposes of an address in an adequate 
manner, especially as herein lies the main 
' point of contact with the profession of civil 
engineering. Surely Mr. Preece does not 
venture to contend that this ground was 
covered by the shallow water lines of the 
Electric Telegraph Company. As he went 
out of his way to mention names, we will 
now add a few facts that may b» useful to 
bear in mind. 

1. Messrs. Crampton and Wollaston were 
the first to lay a cable across an open channel 
—from England to France. 

2. Sir Charles Bright was the first to 
demonstrate the possibility of laying a con- 
tinuous length of some 2,000 miles of cable 
across an open ocean—the Atlantic—in a two 
lo three-mile depth. 

3. Sir Samuel Canning was the first to 
demonstrate the possibility of recovering a 
cable from such a depth. 

Some of these pioneers have now passed 
away; but are not the above facts quite as well 
worth recording as anything that Mr. Preece 
raw fit to mention in connection with pioneer telegraphy ? 
We trust that Mr. Preece's way of putting things will not 
lead astray the shining lights of the Institution; but we 
fear that presidential addresses are always liable to b» taken 
as gospel. 

We inate that many will take exception to the 
President's wholesale condemnation of limited liability 
companies. There are, of course, black sheep in every 
flock; but we should like to know where telegraphy, in its 
broadest—international and colonial—sense would have been 
without them. The rame question might be asked regard- 
ing railways and other branches of engineering industry ; 
but we have contented ourselves with an example that should 
appeal to Mr. Preece. 

On the other hand, we have pleasure in giving every 
support to all Mr. Preece's words of wisdom regardin 
technical education, the need of reform in its methods, an 
the class of men to whom it should be entrusted. Mr. Preece’s 
opinions on this subject are probably the most sensible that 
have ever been uttered : they are, in fact, just what we should 
have expected from him. j 

In cordially agreeing with Mr. Preece's eulogy of the in- 
ventive genius of another of his former chiefs in the Electric 
Telegraph Company, the late Cromwell Varley, we should 
add that we consider his brother, Samuel Alfred Varley, has 
done quite as much for telegraphy and electrical science 
generally, though in a less prominent way. 

It seems to us that where anyone represents a certain 
branch of engineering, he should be more than ever 
careful what he says in connection with that subject when 
Soenen his fellow members, many of whomare unacquainted 
with it. 

Finally, we may remark that, in certain portions of his 
address, it seems to us that Mr. Preece forgot that he was 
not addressing a juvenile, or mixed, audience—say, at the 
Royal Institution, 


AUTOCAR MOTORS. 


We illustrate below a continuous current series-wound 
motor, specially designed by Messrs. Veale & Oo., Limi 

of St. Austell, for propelling electrically-driven vehicles 

means of direct chain gearing off both ends of the spindle, 
The chief features of the design, apart from the general 
compactness, are lightness in weight, great starting power, 
high efficiency, and the small space occupied in height as 
compared with the diameter of the armature—the latter 
being of great importance when the motor should be required 
to be fixed directly under the floorboard of the vehicle, which 
is very often the case. Another feature is the ease with 
which the armature and field coils may be withdrawn 
for the purpose of repairing should occasion require. The 
field magnets are of cast-steel of the four-pole type, having two 


exciting coils wound on circular cores. The armature is of the 
slotted ring Gramme wound type, having a double winding 
» Dy 


and two commutators, which means of a suitable con- 
trolling switch, may be worked in series or parallel—the latter 
arrangement generally being necessary for starting the vehicle 
or steep hill climbing. The motors are usually fitted with 
two sets of carbon brushes to both commutators, which have 
specially designed holders; the cross parallel grouping arma- 
ture connections being wound on the back of each commu- 
tator. The motor, fig. 1, as illustrated, is designed to work 
at 95 volts 30 amperes at 600 revolutions per minute; 
weight, 290 lbs.; armature, 9 inches diameter. 
Messrs. Veale & Co., Limited, have four standard sizes of 
the above type machine, and their machines are giving satis- 
faction. The firm has just completed an order for six 
machines of various outputs for one client. . 
Fig. 2 shows a separate armature, and a motor fitted with 
perforated metal guards showing the armature withdrawn. 


ELECTRICITY IN AGRICULTURE. 


IN the Electrotechnische Zeitschrift of October 20th, p. 69%, 
two successful installations of electric ploughing are descr! 
According to the figures given, the cost of electric plough- 
ing compares very favourably with the cost of steam pl 
ing (at least in Germany). ; 1 
In the first case described, a farm Dahlwitz by name) 
supplied with its whole light and power from a cen y 
tion of 60 H.P. For lighting, an alternating current s 
1,000 volts is used, the voltage being transformed down 
the place where it is consumed; while for driving pumps 
threshing machines, ploughs, and other machinery, à 
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current of 500 volta is utilised. Herr v. Treskow, the owner 
of Dahlwitz, estimates the total consumption of energy to be 
111,800 H.P.-hours per annum, about half of which is used 
to work the electric plough; 250 acres are ploughed per 
annum, and the cost, according to Treskow’s calculation, is 
81s, ne per acre, which is considerably cheaper than steam 
P 8 on the royal demesnes, Sillium and Cloeden, 
have led to similar results. A communication by the 
1 Agriculture to the members of the Prussian 
ouso 


at 85s. per acre. Besides this reduo- 
oughing, it is to be remembered that 
power required for other purposes on the farm is reduced in 
cost to almost the same extent. 


of Borsig. The 500-volt direct current is carried by aerial 
lines between the fields ; and at suitable places on the poles 
are couplings for connecting up the movable cables which 


kad the current to the motor. Cable drums are not used, 


the redundant length of cable being laid by hand in large 
coils on two carriers fixed on the motor waggon. The motor 
vaggon contains a motor which drives the winding drume, 
and which can also be coupled to the driving wheels of the 
waggon, to give it the necessary advance at the end of each 
traverse of the Done rue rope (15 mm. diameter) runs 
of one drum in the direction of motion of the plough to the 
other end of the field where it passes round a looge pulley and 
then back to the second winding drum on the motor waggon. 
Tbe rope winds itself on to one drum, and off the other till 
the plough comes to the end of the furrow. Of course, 
during the 3 of the plougb, the tension on the loose 


from the loose pulley. A second oonpling then throws the 


GAS v. ELECTRIC TRAOTION. 


Tuxnz can be no question of the efficiency of gas- | lled 
nor re of their cheaper first oost as 8 
system, but the gas-propelled car has certain 


with the second rate in the presence and possibility of the 
lint rate, Again, the vital question with fou in, that of 
rapid acceleration, and though the gas engine may have its 
constantly running fly-wheel to help the starting, there is not 
that large reserve of power to be drawn upon that there is 
with electrical driving, where a starting car can be drawn on 


the fly-wheels at the central station. We do not believe the 
gas car is seriously vibratory, but we think on that score, 
also, the electrical tramoar will show a better record. Per- 
sonally, we would weloome the gas tramway in preference to 
the horse system. 

Gas does at any rate promise a better speed, and we 
might rely upon its influence to put a stop, by the 
doubling of lines, to the disgraceful stoppages which 
characterise suburban London tramways at the passing turn- 
outa. A journey by a London tramcar seems to be an 
interminable series of waitings for the passing car which 
seems never to come. Better traction would attract so many 
more passengers, that it can scarcely be believed that the 
single line tramway would endure on any busy service, As 
regards gas traction, if the smell oonld be done away with, it 
would be an excellent system in London for ordinary bus 
traffic. The gas engine is not so odorous as the benzine 
motor, and the question of compression ie so small, that we 
wonder the British Gas Traction Company Lave never 
attempted to ran a line of London omnibuses on their system. 
Gas traction has entered the field too late for its own good, 
and at a perhaps awkward time for electrical working. By 
its low first cost it appeals to the timid man, who is afraid 
to face the cost of electrical work, and it ‘may delay the 
highest class of work in some instances. | 

Gas traction has been before the publio nearly 20 years, 
the first patent which came under the writer's notice being 
taken out in Melbourne in the early eighties, but it is only 
quite recently that any serious effort has been made to 
push it. Eleotrioal traction has made such rapid progress 
in America that it is bound to remain the first system every- 
where. Yet there is a field for the gas system which may well 
oceupy a good many years to fill, and for temporary work it 
is unequalled owing to the ease with which it can be in- 
stalled wherever there is a public gas supply. Bat there 
must be a gas supply. The poorer gas of the producer 
would not stow into a sufficiently small space to be usefull 
employed. Were this found practicable gas traction woul 
indeed become a formidable rival of electrical traction on a 
much wider field. Bat electricity will always command the 


_ principal position if by reason only for spæd and aocele- 


ration. 


THE BREAKDOWN AT BRIGHTON. 


DuRrNa the past few weeks there has been quite an epidemic 
of failures of public and private lighting, including both p 
and electricity. The latest, and, we hope, the final of thi 
series of extinctions occurred at Brighton on Thursday, 
October 20th. | 

The reliable information to band on the matter is but 
brief. A short circuit occurred in the armature of a 220-kw. 
dynamo, and the minimum current cut-out of all the other 
dynamos in the parallel opsrated thus automatically switch- 
ing off the whole station. In the absence of full details, 
including the sequence of events, any discussion of the 
matter must necessarily be speculative and somewhat unpro- 


fitable, | 
Our contem „the Electrician, of October 28th oon- 
tains some editorial notes on the subject, and the issue of 
the same paper of November 4th contains two letters, ia all 
cases suggestions as to the probable cause of the 
minimum cut-outs operating on a short oirouit are made, 
and advice how to avoid such mishaps in future are freely 
offered. We imagine Mr. Wright must feel very much as 
Mark Twain felt when everybody offered him different 
remedies for his cold, and we bave no doubt that as in the 
case of the famous humonrist, the result of accepting all the 
advice would be disastrous. The Electrician says: “One 
can easily conceive that if excess current out- outs or fuses 
were used in series with each dynamo, a certain sluggishness 
in the minimum cut-out, in the case of an armature short 
circuit, would (italics are ours) blow the excess current cut- 
outs of all the other machines,” If the word might is sub- 
stituted for would, we agree; but it by no means necessarily 
follows. . It is also stated that as it was essential that the 
current from thé dynamos must have been enormously reduced 
in order that the cut-outs could operate, the explanation can 
only be sought in the dynamos themselves, 
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In the absence of details it is no use being dogmatio, and 
it is just possible that at the dynamo is not the only place 
where the, fault may be found. That the cut-out of the 
injured machine should not operate until the speed had been 
reduced on all the others sufficiently to cut them ont appears 
improbable, but supposing this was the case, as suggested by 
our contemporary, the substitution of return current cut-outs 
would Li improve matters, as these would be equally liable 
to stick. — | 

Mr. Wm. C. P. Tapper, whose letter appears in the Elec- 
trician of November 4th, seems perfectly satisfied that non- 
return cut-outs and separate excitation are not only 
absolutely essential, but afford complete security against the 
class of breakdown under consideration. To say that any 
form of automatic device affords comple'e security, is to make 
a statement which very few experienced central station engi- 
neer, we venture to say, would care to endorse. 

The suggestion of the other correspondent, Mr. Arnold 
Philip, raises & somewbat important and not improbable 
point. He suggests the possibility of the shunt circuit of the 
damaged dynamo having been opened either accidentally or 
intentionally (italics ours) in order to prevent a complete 
burn out of the armature. Of course, half a minute’s 
thought would show the danger of this, and several other 
things that may be done without due consideration. It 
by no means follows that the men in charge of a station, 
when called upon to act in emergency, are always equal to 
the occasion, and a very simple blunder may produce most 
serious results. We do not suggest that any blundering has 
occurred, but if in the excitement some wrong move had 
been made, it would not have been an isolated case, and 
considerable nerve and presence of mind is essential at such 
times. Another possible solution, and one which we do not 
remember having seen in print, is that the increased 
demand upon the remaining dynamos, due to short circuit 
of tbe faulty one, naturally caused a sudden rise in 
current in all the cut-out coils. This sudden rise would 
naturally induce a momentary current in the solid 
iron core of the cut-out in the opposite direction, thus 
partially or wholly depolarising it for an instant, when all 
the cut-outs would at once operate. This could be easily 
proved, and if found to be the cause, a laminated core would 
remove the trouble. | 

Wbatever may have been the cause, we hope the Brighton 
engineers will publish the facte, as it i8 only by actual expe- 
rience that many difficulties are discovered and overcome, 
and any information which will help others to avoid similar 
accidents will be of great and universal advantage to the 
electric lighting indnetry. 


CORRESPONDENCE. 


Wire and Cable Testing. 


In reply to the request of Mr. C. F. Ashton-Pryke for an 
explanation of the apparent improvement in the insulation 
of a cable under test by the ohmmeter, it seems to me that it 
may be due to one or both of two things. One explanation 
may be that the low reading at first obtained is due to the 
electrification of the dielectric (and this will M be the 
case if the insulation is a compound and not India-rubber), 
although the fact of the needle remaining constant for nearly 
a minute tells against this theory. 

A better explanation is that the low insulation is due 
to dampness on the surface of the ends or “trims” of the 
cable ; this at first causes leakage, but by the current from 
the ohmmeter generator, the moisture is gradually evaporated, 
and the insulation consequently improved. 

This trouble may easily be overcome by pouring clean 
boiling paraffin wax all over the trims and back along the 
cable for about 6 inches. If the phenomena is still present 
after this, the cable should be properly tested with the 
reflecting galvanometer and high voltage current, as the 
ohmmeter is at best a rough and ready instrument for getting 
at the approximate insulation of a cable. 

F. Pooley. 
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Dumovlin Copper Depositing Process. 1 


With reference to my letter in your issue of the 28th ult, 
and F. A. s“ letter in your issue of the 
that Alexander Watt believed at one time in 


with yielding surfaces, and I discussed the matter with hu 4 


both before he took out his patent of 1891, and not 


4th inst., it is tre 4 


before his death. I looked into his matters carduly aE — 
wished me to interest myself financially in his inventim 
but he bad to admit that he bad no practical exprime d — 
the manufacture of copper tubes, using soft Ben — 
Speaking from memory, I think he claimed that themed  . 


the soft burnishers prevented the formation of bublad 1 


hydrogen gas on the surface of the tubes. Mr. Watt wa, 
however, not the first to patent this, as there was a patent 
taken out practically for the same thing some time befor 
1891. If F. A.“ is interested in the matter, I will tm 
up my papers and give him the date and number of the 
patent. The conclusion I have come to is, that the action 


of a hard burnisher is to mechanically press ont the smal 7 


particles of 


per that are deposited into tiny filaments 
or ribbons, an 


thus to give the copper article a fibrom 


_ Character instead of a crystalline character. If you tests 


piece of Elmore tube lel to the line of the fibre and 
across the fibre you will find a considerable difference in the 
strength, a strong argument in favour of this theory. 


Your correspondent “ A. F. 's discovery of Watt's | agn 
does undoubtedly constitute a good anticipation of the w 
called Dumoulin process, but there are earlier anticipations, the 
Elmore’s patent, especially in No. 15,831, of 1886, claiming 
burnishers, pressere, rubbers, &., and if these softer 
burnishers possessed any advantages over agate one would 
have expected the tees to have used them. 

Your correspondent has hit the nail very squarely on the 
bead in claseing the so-called impregnator a rubber, thst 
is also the term used in Elmore’s earlier patent. 


Wm. Brown. 


[Correspondence on this subject is now olosed.— EUV 
Erec. Rkv.] 


The Position of Dravghtsmen. 


The truth of the statement made by A. I. E. E. in your 
last issue “that the premium pupil is ousting not only 
draughtamen but many other classes of engineers, ia, I think, 
open to question. If by onsting your correspondent 
means filling positions which draughtemen would no doubt 
prefer to their own I quite agree with him, but this is hardly 
the general meaning of the word. A man cannot be ousted 
from a position he has never filled, — . 

As the profession of electrical engineering advances there 
is a continually increasing demand for men who have under- 
gone a first-class technical training, and this demand is mos 
successfully met by the premium pupil. If he has supple 
mented his experience of from three to five years in the 
shops by a three years’ course at some well-known technical 
college, he will probably have obtained the best professional 
education it is possible to get. fie 

A dranghtsman’s education on the contrary is confined to 
one or two years in one or two of the many different shops, 
and the rest of his time is spent in copying old drawings 
and adapting them to meet special cases. He has, as a rule, 
no thorough grasp of the principles underlying the 
profession. and is rarely convereant with any bat the 
most elementary of engineering problems and calculations. 
He is therefore quite unqualified for the higher branches of 
the profession, and can no more hope to compete with a men 
who has undergone a special training than the chemist ca) 
with the doctor whose prescriptions he dispenses. 

The positions occupied: by men who have been premiun 
pupils are usually those for which a draughtsman is no 
qualified, and therefore in no tense of the word oan the 
former be taid to oust the latter. 

After A. I. E E.’s” first statement his letter appears to be 
merely a violent tirade, without a shred of argument, against. 
premium pupils in general and “truth” in ioular, s 


tirade which is hardly justified by the somewhat flimsy: 


excuse that his feelings have run away with him. -— i 


— Amm E 


* 


It is amusing to compare the letter by A. I. E. E. with 
h the pus one by “ Fact.” 

t The latter says that the premium pupil at the end of his 
¥ time “gets a comfortable job at a fair remuneration," while 
k the former, on the other band, says that “the question of 
e saly troubles him not at all, and he is quite content to 
1 work for about as much money as wou'd keep an ordinary 
u individual in tobacco.” mE 

à “ALE E." goes on to say that pupils generally take office 
1 as amistant engineers, here I agree with him, and to the fact 
1 that for his abilities he is very often underpaid I also agree. 
| This, however, is not ousting a draughtsman. In 99 cases 
out of 100 he would not accept the position of draughtsman, 
» 8nd hence he cannot oust him. 

» Tam not talking of apprentices, but at the same time, if 
» adraughtsman does get his congé in order to make room for 
~ an apprentice, your correspondent may feel very sure that the 
; draughtsman is not wanted, and that replacing him by an 
. apprentice affords a good excuse for getting rid of him. 

> I suggest to “A.LE E." that he should read“ Fact’s” 
. letter, which he does not appear to have done. 

Truth. 


a 


LONDON COUNTY COUNCIL. 


^ As will be seen from the following, the most important events of 
. interest to our readers, at the weekly meeting of the Council on Tues- 
day, were the telephone question, and the position of the London 


-` United Tramways Company in relation to tbe three dead " sections 


i - inthe county of London. 


Lospon UNITED Tramways. 


* Mr. Horwmman, on the motion for the reception of the report of 
'- the Highways Committee, asked the chairman whether the London 
,' United Tramways Company had undertaken to convert their lines in 
the county to the electric system. 

Mr. J. W. Benn, in reply, stated that the cn und had forwarded 
along letter on the subject, and that he would read extracts from 
it, Proceeding to do so (although he was rather indistinctly heard), 
+ the speaker observed that the directors intimated that, provided they 

could obtain the sanction of the Board of Trade, they were rcady to 
out the Hammersmith section (conduit system) if the Council 
would enlarge the scope of its resolation so as to inclade the Gold- 
hawk Road section in the overhead system, and would extend for 
seven years the purchase-period of the company's tramways. As 
` further matter, the compavy suggested that the Council should 
. nction the overhead system on the Goldhawk Road section in 
- addition to that in Uxbridge Road, leaving the Hammersmith length 
of line out of the question altogether. 
' Commenting u this reply, Mr. Bern remarked that, judging 
. from its tenour, there did not seem much prospect of the company 
carrying ont the work. At the same time the Highways Committee 
uad yet to consider the whole of the contents of the letter. 


Tan TELEPHONE SxAvTOn. 
The Highways Committee: announced having received a reply in 
reference to the recent request of the Council aski.g whether the 
. Postmaster-General intended, in view of the expressions of opinion of 
^ he Belect Committee on the Telephone Service, to take steps t» 
. establish an efficient telephone system for the county of London. The 
. Fply from the Secretary of the Post Office stated that the report of 
the lect Committee was being considered by the Government, and 
that if the suggestions made therein were adopted, Parliament would 
be asked to legislate on the subject. 

In connection with this matter the Highways Committee drew 
attention to the recent statement made by the Postmaster-General 
to the Manchester depntation, on the Ostober 31st. The Dake of 
Norfolk then stated that it must be taken as final that under no 
circumstances whatever would a license be granted to the New 
Mutual Company, or to any other new company ; that he could give no 
definite information ag to whether the Post Office would establish an 
"ident excharge within the Manchester area; that no license 
granted would extend beyond the year 1911; that he could give no 
promide that if the Manchester Corporation were to establish a tele- 
Phone service of its own the Post Office would in 1911 purchase it at 
^ fair valuation, but that probably if the Corporation were to promote 
a Bill with that abject Parliament would see that the Corporation 
"old suffer no injustice; that he could not say whether the Post 
Office would next session promote a general Bill to empower munici- 
palities to create telephone exchanges under authority conferred by 
provisional orders ; but that the Government after considering the 
report of the Select Committee on Telephones would no doubt bring 
lorward proposals foe such legislation as it deemed fit to give effect to 
those of the recommendations of the Committee as it might adopt. 

The Highways Committee further reported that: “There is, in our 
Mire urgent necessity for the establishment of a telephone service 
^d tbe London district, in competition with the service provided by 

| a" National Telephone Company, and we think that every endeavour 
| Mould be made to expedite the matter. It would appear from the 
| letter from the Beoretary of the Post Office, and from the reply of the 


= p3 
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Postmaster-General to the Manchester deputation, that there is some 
doubt whether the Post Office will at or ce, as it kas power to do, 
establish this competing service. It is now too late for the Council 
itself to ask in the ensuing session for powers to establish a London 
telephone service, and should the Government fail then to introduce 
& general Bill to enable lccal authoritics to establish services 
for their respective districts, either alone or ia combination, the 
matter will be very seriously delayed, ard, of course, the period 
within which the lucal authorities can expect to recoup some portion 
of the outlay will be shortened, ard may render it impracticable for 
them to undertake the service.” The Committee recommended that 
a letter should be forwarded to tte Postmaster-General embodying 
the views above qu ted, and pointing cut the urgency and desirability 
of a decision being promptly arrived at by the Government as to 
whether the Post Office should establish a competiog telephone 
service. This recommendation was unanimously adopted. 

Dr. CooPEB, be fore the adoption of the recommendation, asked the 
chairman of the Highways Committee whether it was & fact that the 
Corporation of Glasgow bad received a license from the Postmaster- 
General, and, if so, why Glasgow should have powers which were 
refased to the London County Council. 

Lieut..Col. Fosp said that it was a public scandal that those 
engaged in trade and commerce should be deprived of a reasonable 
telephone service. 

Mr. J. W. Benn, in the course of a long reply, stated that he could 
not answer for the reasons which governed the Pustmaster-General. 
Glasgow had succeeded, but so far as L:ndon was concerned they 
had not made any advance. The delay in the matter was a serious 
thing for London. It was five years eince the Council had devoted 
attention to the matter. Since then they had persisted in the direc- 
tion of obtaining improvements, but, as far as the company was con- 
cerned, London had been afil:cted with a bad se vice, ruinous charges, 
and limited users; and they had insisted from the first that the 
killing of competition by the Post Office authorities had been the 
cause of all the troubler. The repor: of the Selcct Committee on 
Telephcny had justified the action of the Council, but unfortunately 
the Postmastr-General did not accept the ruling of tke S-lect Com- 
mittee. He ventured to say that the Postmaster-General did not 
require any legislation to grant licenses, and he was extremely sorry 
that in consequence of the late arrival of the Pest Office reply, the 
Council was unable at that period cf the year to enlarge its Parlia- 
mentary notices in order to follow the example of Glasgow and 
and secure a telephone service for themselves. 

Proceeding, the speaker said that London was being punished by 
no less than £50,000 a year in regard to the telephone service. The 
rental was only from 10 to 12 guineas in the provinces,as against £20 in 
London, where some £50,000 to £60,000 per annum was paid more than 
they ought to have to do. The company, in order to secure & monopoly 
had purchased the undertakings of. 13 companies, and on going into 
figures, the speaker found that London had to pay the dividend on 
the watered capital conrequent upon the purchase. The company 
declared that the Council had refuscd to consent to an underground 
service. Well, the position was this: The Council offered to Ave the 
facility if the compavy would place it on terms similar to those 
obtaining in Leeds, Manchester, Liverpool,and elsewhere, of a service 
at £10 10s. per annum, and of the payment of a1ental for the use of 
the streete to the extent of 5s. for each subscriber, 104. for each large 
junction box and 5s. for each small junction box. The Council had 
asked the oc mpany to do the same in L ndon, and then they would 
proceed to business, If the terms in those cities were moderate, 
they only asked for moderate terms for London. In conclusion, Mr. 
Benn stated that all ible pressure would be brought to bear 
u the Postmaster-General in order that London might have an 
efficient service at an carly date. 


LIGHTING OF CoyEMATOGRAPH LANTERNS. 


In connection with the recent accident at the Tivoli, the Theatres 
Committee reported having considered the question of revising the 
regulations respecting the use of cinematograph lanterns in premises 
licensed by the Council for public entertainments. The Oommittea 
stated that the chemist, af er conferring with the chief officer of the 


Fire Brigade, the architect, and some of the principal makers of the 
lanterns, had drawn up revised regulations which the Committee 


thought the Council should substitute for those now in force. Among 
these regulations, which the Council adopted, the following may be 
mentioned :— l 

The body of the lantern shall be constructed of wood or other 
non-conducting material, and shall be coated inside with asbestos, it 
shall also have an inner lining of sheet iron, and an air space shall be 
left between the iron and asbestos lining. In the bottom of the 
lantern shall stand an iron tray, which shall be surrounded by a 
vertical edge at least 1 inch in depth. The lantern shall be provided 
with & metal shutter, which s fall freely between the source of 
light and the condenser. This shutter shall be immediatel dropped 
in the event of any accident to the rings or stoppage of the film, 
and shall only be raised when tbe | is in motion for the purpose 
of projection. | 

Where possible the electric arc light shall be adopted as an 
illuminant, the usual rules for securing safety in an electric 
installation being observed. Ether and other inflammable liquids 
shall not be employed under any circumstances for producing light. 
If limelight be used in the lantern the general regulations for its 
safety, which are issued by the Council, shall be complied with, and 
any additional precautions which the Council may deem necessary 
for securing safety shall also be adopted. The use of acetylene gas 
is not permitted. MP m i | 

The space in which the cinematograph stands shall, where possible, 
be illuminated by electric glow lamps; but a miner's safety lamp 
may be substituted, if necessary. No naked gas or oil flames, or 
matches, shall be allowed in the space. The lighting of the hydrogen 
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fares in| the;lantern shall,be accomplished by means of an electric 
ght«r. 
Loans ron WoRES. 


It was resolved, on the recommendation of the Finance Committee, 
to lend £10,490 to the Hampstead Vestry for additions to the plant 
at Lithos Road generating station, and £6,780 to the Islington Vestry 
for electric lighting purposes. As, in cach case, tbe repayments will 
be spread over 42 years, the Council decided to inform the two 
authorities that it would not sanction the raising of any loan to re- 
place the plant and machinery which may be recessary during the 
currency of the loan, and that renewals wculd bave to be provided 
out of a sinking fund or from maintenance account. 


LEGAL. 


Boron, Frescos, AND BULWEB v. THE ALEXANDRA PALACE 
Exvzoraio RAILWAY. 


Ar the Wood Green County Court on Sth inst., bis Honour Judge 
Edge. Q.C., bad before him three actions for damages for personal 
injuries arising out of the accident on the electric railway in the 
Alexandra Palace grcunds on Whit Monday last, when several pas- 
sengers were injured. 

The defendants did not appear. 

Mr. Daves appeared for the first plaintiff, Mr. Boyce, a clerk, 
who claimed £20 5s. His case was that he and his wife were pas- 
sengers in a car on tbe railway which was descending the slope from 
the Palace to Wocd Green. The car ran away at a great speed, 
covered the whole length of the line in a very short space of time, 
and smashed into ancther car standing at the end. They were 
seriously injured. 

His Honour gave judgment for the amount claimed, with costs. 

Mr. Winpsok appeared for the next plaintiff, a Mrs. French, who 
bad bee n paralysed since the accident. She claimed £10 damages. 

His Hoxobn, in giving her judgment, with ccste, thought the claim 
very moderate for such injuries as plaintiff received. 

Mr. WrimpsoR also represented John Bulwer, a signalman, who 
claimed £20 for the nine days he was incapacitated through the 
injuries be sustained. 

The Junas thought £10 would be sufficient in this care, and gave 
plaintiff judgment for that amount, with costs. | 


WiNFIBLD v. MATTHEWS. 


B. ron Mr. Justice Lawrence and a special jury in London on 

Tuesday, plaintiff, a young man, secured a verdict for £300 

defendant, who was responsible for injaries suffered by him in January 

last. It was stated that defendant was erecting electric light standards 

in Chalk Farm Road, and one fell on plaintiff's foot and caused such 

15 as required it to be amputated. He was laid up for over 
5 weeks. 


BUSINESS NOTICES, &c. 


Alleged Perjury.— On 4th inst. John Limbrey Higgs, 
of Delahay Street, Westminster, appeared before Mr. Lushington, to 
an adjourned summons obarging him with having committed perjury 
in his examination in respect to the liquidation of the LES. 
Accumulator Company, of which he was a director. Mr. Horace 
Avory and Mr. G. A. Scott supported the summons; Mr. Charles 
Mathews and Mr. B. Denniss represented the defendant. It is 
alleged that in December, 1893, the defendant agreed to purchase the 
patent of an electrical accumulator for £2,000, and promoted a 
company to provide the purchase money. A sufficient sum not being 
subecribed, in May, 1894, he mortgaged the patent license to a Mr. 
Walton for £1,200, and subsequently sold the license to the I. E. B. 
Accumulator Company, of which he was a director, for £2,000. This 
company went into voluntary liquidation, and it is alleged that in his 
examination as a director, in order to justify bis sale of the patent to 
the company, he falsely swore that the mortgage was paid off prior 
to August, 1895, when in fact it was not paid until ber, 1897. 
Further formal evidence having been given, the summons was 
adjourned for a fortnight. 


Announcement.—In our last issue we referred to the 
liquidation of the British Incandescent Electric Lamp erie per 
We understand that the company is merely winding up voluntarily 
for the pu of reconstruction, this being necessitated by the want 
of additional capital. The works at Willesden Junction are being 
extended and larger plant put down to cope with increased business. 
The new company is known as the New British Incandescent Elco- 
tric Lamp Company, and ite registered office is Suffolk House, E.C. 


Books Received.— A Middle Algebra," by Wm. Briggs 
and G. H. Bryan. W. B. Clive, University Correspondence College 
Press, London. 3s. 6d. 

" Electrical Engineering for Electric Light Artisans and Students," 
by W. Slingo and A. Brooker. Longmans, Green & Co., London. 12s. 
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Electrical Wares Exported, l 
Waak ExpnG Nov. ru, 1897. | WI Expme Nov. ern. 1203 
6 s ê 1 
Adelaide ies .. 24 0 Adelaide e oe li 0 
i Teleg. mat. 20 0 Bombay e 5. MO 
Amsterdam .. 120 0 * 17 0 
Antwerp - .. 81-0) Brisbane + ~ 414 0 
Auckland vet .. 630 0 | Oalcutta „ 0 
Bangkok M . 44 0 epe ad e 60 0 
Bombay T" .. 238 0 bo „ 94850 
Buenos Ayres ... .. 115 0 Durban * „ I5 0 
= „ Teleg. mat. 13 0 London...  .. M1 0 
Oalcutta m .. 928 0 | Gothenburg. Teleg. mat. % 4 
Ospe Town  .. .. 248 0 Hamburg ^ 19 0 
ombo... si .. 20 O | Launceston... . 9) 
29 0 Madras . 0 
Demarara ake .. 15 0| Malta .. . e 861 
Durban is . 271 0 | Melbourne. Teleg. mat. 491 0 
Gothenburg... .. 60 O | Montreal ; 18$ 0 
Ham et ecc 70 0 Ostend eos ee oo e 0 
Hiogo ... me .. 57 0 Rosario. ve 0 190 
Launceston .. 19 0 Rio de Janeiro... . 65 0 
Lyttleton as . 24 O St. Petersburg... ... 0 0 
Madeira. ‘i .. 140 0 Shanghai es 0. 186 0 
Madras ... "es .. 12 0 Stockholm . 470 0 
Marseilles aT .. 31 O Sirlina...  .. ^ 
Melbourne. Teleg.cable 601 0 electric detonators 0 
Montreal dis . 93 0| Sydney .. Psi . 660 0 
Naples .. 450 0 ellin is 2. 942 0 
Philadelphia .. .. 183 0 Yokohama... _... 2216 0 
Port Elizabeth ... .. 826 0 
ài . mat. 180 O0 
Shanghai iia *. 155 0 
Singapore oe 82 0 
^ Teleg. mat. 32 O0 
Btockholm ai .. 1,050 0 
" Teleg. mat. 612 0 
Bydney .. aa 1,105 0 
Wellington 726 0 
M Teleg. mat. 2,470 0 
Total £11,274 0 Total £9,003 0 
Foreign Goods Transhipped. 
Sydney. Telep. mat... 20 0 
Trinidad — .. 1. 15 0 
Total £35 0 


Bankruptcy Proceedings.— Under the failure of Jacob 
Geetman, 


J. Goodman & Oo., the bankrupt attended at the London Bankraptcy 
Court last week for his public examination. He has filed acconnt 
showing liabilities £3,850 15s. 8d. against assets consisting of £4,000, 
shares in J. Goodman & Co., Limited, which has been wound up in 
voluntary liquidation. The evidence of the bankrupt showed that be 
came over from Germany in 1889, and was in em until 1993, 


ployment 
when without capital he commenced business at 3, Broad Stet . 
Maintenance Company. After 


Buildings, as the Victoria Lam 
trading there for 16 months he altered the business to J. Goodman 
and Oo., electrical engineers, and shortly afterwards, ba 
about £500, to that of gas and eleetric fittings dealer. 
uently removed to 20, New Broad Street, and 
mmercial Street, E., where he traded until last April. 
which was then insolvent, wasin that month converted into a private 
company styled J. Goodman & Oo., Limited, the debtor 
appointed as managing director at a weekly salary of £5, 
receiving 4,000 £1 shares in the company Arii 
10 


. The eom 
to discharge the Hs ursa d liabilities but was una ] 
which fact, combined with loss om the trading and lack of capital 
the bankrupt ascribed bis failure. e ination was concluded. 

The first gura ol creditors in the failure of Olaude Vantin, 
metallurgist, will held at Bankruptcy Buildings, Carey Street. 
E. O., on November 11th, at 11 a.m. public examination will take 
place on December 6th, at 11.30 a.m. 


Dissolution of Partnership.— Messrs. R. O. Wright 
and T. J. Palmer (Russell O. Wright & Oo., eleotricians, electro- 
metallurgists, &c., Blackburn and Darwen) have dissolved 
by matual consent. Debts will be attended to by T. J. . 


Liquidation Notice,—At a meeting of Messrs, Easton, 
Anderson & Limited, held at Broad Sanctuary Obambers on 
October 28th, it was resolved that as the company by reason 
of its liabilities, continue the business, that it be wound 1 
voluntarily. Mr. W. B. Peat, 3, Lothbury, E. O., was appointed 
liquidator. 

The Boilers at Hull Electricity Works. — The 
Lancashire boilers for this station, which we ibed in our last 
issue, have been supplied and erected by Messrs. Tinkers, Limited, 
of Hyde, near Manchester. Each boiler is 30 feet long by 9 feet 
diameter, and is designed for a safe working pressure of 150 lb. 

square inch. These boilers are stated to embody all recent 
improvements, and aso furnished in the = complete 5 
the reliable fittings mountings, and are 
the standard of excellence for which Messrs. — aro s» jul 


Ne AA 


wise Jacob Goodman, gas and electrical flip - 
dealer, recently carrying on business at 48, Commercial Street, K, 6 
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renowned. Since erecting the above boilers, Messrs. Tinkers have 
received a repeat order for an exactly similar plant, evidence that 
the Corporation are satisfied with the manner in which they have 
carried out their part of the contract, and also with this type of 
boiler for electric light purposes. 


Change of Address.—Messrs. Le Carbone announce 
that on and after the 11th inst, their address will be 36, Lime Street, 
EC. 
Copper.—The effect of the gradual depletion of the stock 
of copper, brought about, says the Financial News, by the almost 
continuous excess of deliveries over supplies, is most signally shown 
by the fact that the price of g.m.b.’s and standard copper per ton 
has now reached a higher point than has been touched for many 
years. The statistics furnished by Messrs. H. R Merton & Co. 
show that the deliveries in October totalled 19,585 tons, while the 
supplies only reached 17,800 tons—a difference of 1,785 tons—and 
the stock in England and France and afloat thereto is thus brought 
down to 25,798 tons against 27,583 tons at the end cf September, 
and against 34,389 tons on October 31st, 1897—a decrease on the 
yesr of no less than 8,591 tons. The price has accordingly risen to 
£54 15s., which marks an advance of £2 88. 9d. on the month, and 
of no less than £7 on the quotation at the end of October, 1897. The 
supplies from North America are decidedly below the monthly 
m for the past year, and are 1,307 tons below the September 


Cut-outs.— Messrs. Williamson & Joseph, Limited, of 
Northampton Grove, Canonbury, N., have acquired the sole license of 
the well-known Prentice patent automatic cut-outs. 


Disclaimer.—Mr. A. E. Bennett, Examiner to Con- 
solidated Telephone Company, Coventry, writes to point out that the 
reference to Mr. A. E. Bennett in Messrs. Williamson & Joseph's 
announcement in our last issue, does not refer to him. 


Dividend.—A first and final dividend of 1s. 10}d. in the 
£is payable on November 17th at 3, Grimshaw Street, Burnley, in 
the failure of J. Fletcher and J. A. Hirst (Fletcher, Hirst & Co.), 
electrical and mechanical engineers, Burnley. 


Electric Power Transmission in Russia.—A central 
power station is being established at the Ischora shipbuildirg and 
g works at Kolpino, Russia, not only for the electric 

lighting of the works, but also for the electrical operation of the 
cranes and the machine tools, &c. 


Electricity for Mines Drainage.—The South Stafford- 
shire Mines Drainage Commissioners have considered in committee the 
new scheme of electric pumping prepared by the general manager and 
engineer (Messrs. E. Howl and E. B. Martin), and it has been 
decided to negotiate with the British Electric Traction Company, 

Limited, which has undertaken the Black Country electric tramway 


Fire.—The fusion of an electric wire is supposed to have 
originated an outbreak of fire in a draper's shop at 51, Strutton 
Ground, Westminster, late on Saturday night. 


.. Fire Alarms,— The Brentford District Council has 
resolved to terminate its contract for electric fire alarm supply with 

. Messrs. Stewart & Moore. The dispute between the parties is who 

shall bear the ex of false calls during the time the wires are 

under the control of the contractors. 

-~ The Newport (Mon.) County Borough Council has been considering 
the subject of electric fire alte for the streets, and such a system 

ls to be introduced. 


Catalogues, &e.— Mr. James Pitkin, of Red Lion Street, 
Clerkenwell, has issued descriptive pamphlets of his ammeters, volt- 
meters, and recorders, which have been supplied to a large number 
of electricity works in this country. Recording instruments are 
an absolute necessity in every central and sub-station, as correct 
records of the variations are most essential from every point of view. 
The Holden hot-wire recording voltmeter and ammeter, also the 
dead-beat magnetic recording ammeter for direct currents, are illus- 
trated and described, prices being also mentioned. 

Messrs. Flather & Son, of Park Electrical Works, Leeds (whose 

and Southern Counties representatives are Messrs. E. H. 
Gudgeon & Co., of 85, Finsbury Pavement, E. C.) have issued a list 
of their continuous current dynamos and motors, giving specification, 
tabulated details and prices, also the Flather enclosed continuous 
current motor. 

Messrs, Drake & Gorham send us a copy of their late:t cata- 
lgue of electric lighting plant, brought up to date. By means 
of a thumb index reference to the various sections of the cata- 

is made easy. The plant and accessories described comprise 

m, gas, and petroleum engines, continucus current 

dynamos, D.P. storage batteries, the Neville automatic accu- 
mulator switch, for which the firm are sole agents in this country, 
cables, and wires. There are numerous types of switches 

for various kinds of work, measuring instruments, incandescent 

P$, and a large number of other articles for use in con- 
nection with electric lighting installations. Particulars are given 
of the Jandus lamp, the sale of which we understand is iccreasing 
very rapidly, and this has necessitated still further extensions in the 

aad staff to cope with the orders. The catalogue will be useful 
lor electricians and the trade generally, while there are also special 
features of interest to architects, clarks of works, and others, as there 
ate stated the approximate initial outlay necessary in lighting country 
houses, and also particulars as to the working costs. Specimen 
estimates for 50 and 100 light private are found among 
Various other useful matter. 


Hart’s Patent Automatic Flash and Search Light.— 
This apparatus is arranged and operated so that a powerful beam of 
white or coloured light can be caused to trace out any desired path, 
whether a simple circular one, or one of a complex nature, such, for 
example, as that represented by the curves seen on the back of 
& watch. The apparatus is entirely automatic in its action, and, 
being operated by electricity, can be worked from any direct or 
alternating electric circuit, and, consequently, when once started it 
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requires no further attention, and will continue to describe its path 
for any desired length of time. The stopping is effected by simply 
switching off the current. The apparatus will be found to be of the 
greatest utility as an automatic search light for use on land, on ship- 
board, or for coast or harbour defence. For this purpose a large size 
of apparatus and & powerful light are employed, and the gearing is 
80 arranged that every part of the harbour, or waterway, is succes- 
sively illuminated by the travelling beam. Again, the apparatus can 
be utilised to detect the approach of a hostile force, or of spies, while 
an army is encamped for the night; and it can also be applied 
tolightships aud lighthcuses, as well as to ocean-going craft of all 
descriptions. One of these new search lights, shown in the illustra- 
tion, was exhibited on the great wheel at Earl’s Court during the 
1898 exhibition, and projected its beam of light through a complex 
path, such as that before mentioned, and was found to successively 
illuminate almost every part of the exhibition grounds; it was also 
plainly visible for a great distanca outside of the grounds, and thus 
proved itself to be a great attraction. The apparatus is capable of 
being used for displaying goods in shop windows for decorative 
illuminations and a variety of other purposes; it should also be found 
useful for producing startling light effects on the stage, being fitted 
with clear or coloured electric lamps according to requiremenf. In 
the absence of an electric circuit the apparatus can be operated by a 
clockwork or other motor, the light in this case being obtained by oil 
or by oxy-hydrogen or other gas. Messrs. Niblett & Sutherland, of 
61, Chandos Street, Strand, have the matter in hand, and havea work- 
ing model on exhibition in their showrcome. 


India-rubber.—Messrs. Jackson & Till’s November Ist 
statement of stock of India-rubber in the United Kingdom shows 
that this year the total is 2,126 lbs. against 1,116 lbs. for 1897, and 
1,875 lbs. for 1896. The prices for November this year are higher all 
round than in the same month of the two previous years. 


A Liverpool Journalist’s Error.—Messrs. R. W. 
Blackwell & Co. stand on their defence in the Liverpool Post of 
November 8th. A writer on the staff of that paper has been making 
a comparison of the Glasgow and Liverpool electric tram systems, 
and while praising the former very highly, he speaks in anything but 
congratulatory language of the latter. From his remarks it is clear 
that he is a stranger to his subject, otherwise he would not have said 
that the contractor for the overhead werk at Liverpool had had no 
previous experience in this class of construction. Tae statement ie, 
of course, calculated to harm the firm locally, therefore it is nct 
surprising that they refute the charge of inexperience. Everyone 
who knows much about electric traction work in this country is well 
aware of the fact that Mr. R. W. Blackwell and his partner, Mr. 
Philip Dawson, have had a very wide connection with electric tram- 
way enterprise both at home and abroad. 


Main Box Explosions. — Two main box explosions 
occurred in the Strand, outside Messrs. W. H. Smith & Sons’ establish- 
ment, on the 5th inst. 


^ 


LoNNSEACH ELM DLE, CM MM MM RR MMC CC HCM CM C Cx CM LIC e ME 


THE ELEOTRICAL REVIEW. ol 43. No 1,004, Nornom 11 typ 


104 


Lamp Fittings,—The Edison & Swan United Electric 
Light Company are now supplying a fitting, as shown in the illustra- 
tion, which has been specially designed for use with high candle- 
powerlamps (200 and 300 C.P.) It is claimed to be particularly 


suitable for outside and shop window illumination, the globe canier 
being so arranged that the internal part of the fitting is not affected 
by the weather, whilst the uppermost hood can be adjusted to allow 
of sufficient ventilation. 


New Premises,—Mr. R. Plummer is about to open 
premises in Leyland Arcade, Lord Street, Southport, as an electiical 
engineer. 

Messrs. Chovell, Simons & Co. have opened premises in Castle 
Yard, Richmond, as electrical engineers. 


Paris Fire Alarms,—It is stated that the special lines 
of fire alarms in Paris comprise about 60 miles of telegraph snd 
140 miles of telephone wires, while there are 401 public telephone fire 
alarms and five electric. There are 310 alarms belonging to 
private individuals or business firms, 


Release of Trustee —The London (Gazette contains 
notice of the release of trustee on September 27th (Mr. H. L. Price, 
of Manchester) in the matter of E. H. Berry (E. H. Berry & Pope), 
electrical engineer and contractor, Burnley. 


The Society of Model Engineers.— Under the for- 
going title, a new scciety hss becn formed, havirg fcr its objects the 
discussion of matters rclating to the construction and working of 
model engires, dynamos, motore, steam and electric laur cbes, tools, 
and mall. mechanical and electrical apparatus generally. The firet 
meeting took place on November 2nd, at the Memorial Hall, 
Farringdon Street, E.C., Mr. Percival Marshall, A.I.M.E., pre- 
riding over a gathering of about 50 members and friends. A 1umber 
of interesting models were exhibited on this occasion, including some 
small locomotives, a model ges engine, a small high-spced vertical 
engine, and a variety of model dynamos and motors, reveral of the 
latter being shown at work. The annual subscription to the society 
is 10e. 6d., and the secretary, Mr. H. Sanderson, “The Mount,” 
Ealing W., to whcm applicaticns for membership should be 
addressed. 


Wigan Exhibition.— In connection with the Wigan 
Exhibition tome of the public streets are lighted by electric arc 
lamps. For lighting the hall there are eight arcs and 100 ircan- 
descents. Among the exhibitors are the British Blahnik Arc Light 
Company, of London, who show various types of arc lamps, including 
the Borland scissors lamp, and their own newest type double-carbcn 
50-hour lamps. This exhibit also includes a 200-light dynamo, 
driven by en Eclipse gas engine, and an enclosed motor, as 
wel as various switch and fuseboards, Merciei's mining belle, 
transformers, search lights, &c. The exhibition remains open 
until December 7th. 


ELECTRIC LIGHTING NOTES. 


Aylesbury. — The District Council has appointed 
Mr. F. H. Medhurst to report on electricity. 


Belfast.—The electrical engineer has been authorised to 
advertise for tenders for additional plant required at the new 
station, and to arrange for the lighting of the Whitla Street fire 
station by contract, the committee not being in a position to compete, 
or desirous of competing, with the local firms in executing such work. 


- Bermondsey.— Notice of the application of the Jaun 
tor a provisional order appeared in the London Gazette last Friday, |“ 


ja 
Bexley.—The new large Lunatic Asylum of the Lendo 12” 
County Council at Bexley, is being electric lighted by Edmondson, 11 
Limited, under the superintendence cf Mr. G. T. Hine, architeet 77 
and Mr. A. A. Campbell Swinton, consulting engineer. There vil il 
be some 3,2CO electric lamps and electric generating plant of 9 diti 
kilowatts capacity, As the area covered is very considerable, ty 1% 
chides system of distribution is being employed, with Di £ 
m ps. a 


Bloemfontein.—The Town Council of Bloemfontein |, 
has, according to the Standard and Diggers’ News, decided to at 
Me:srs. Reunt & Lenz's (Johannesburg) tender for the installatice a 
of electric light for the town at a cost of £17,405, payments to ish 
extend over to the year 1901. e | 


$ 
Bournemcuth,—The Bournemouth and Poole Electric d 
Light Company's request for c.nsent to their proposed application 1 
for a provisional order has been referred to the General Pupon n 
Committee. Meanwhile the Council bas fixcd upon an ama for szid 
supply under the order it proposes to promote fora municipal! «rid 
plant, ET 


Bow.—The Vestry has decided to defer the question of 1 
electric lighting at the baths in Roman Road until the Poplar Bord 2 
of Works announce their charges for supply. The Board of Wan ad 


engineer is at present preparing specifications, and current may be d 
supplied in about 12 to 15 months. 4 
, Ai 


Bromley.—The Electric Light and Power 
Bromley (Kent) will shortly be in a position to provide ad 
energy for the purpose of supplying the new illuminant in the tom alt 
and district. Mr. J. C. Gamlen is the resident engineer. The ele * 
tric lighting station only requires a shaft (which is now being bailt) 
to complete it. A great deal of the plant is in position; cables have ken | 
laid almost throughout the entire district which it is proposed to 2" 
supply, and within the next month or six weeks the Electric Light 

Company will be in full swing. Already several private instalis. ^ 
tions have been supplied with power by the company. Es 


Cardiff.—At a meeting of the Cardiff Governors unde: 
the Welsh Intermediate Education Act, it was resolved that the ner 
buildings be lighted by electricity, and that the tender of Mr.S.F. — 
Walker to make the installation for £465 be adopted. E 


Cheltenham. — At the municipal offices on November *^ 
4th, Lieut.Col A. C. Smith, R.E., Local Government Ban ^ 
Inspector, held an inquiry regarding the applications of the ~ 
Town Council for sanction to borrow £17,000 for nee t- 
of electric lighting. Among those present were "u 
Norman (chairman of the Electric Light Committee) and Mr . 
M. H. Kilgour (borough elec'rician). The town clerk stated 
that up to the present time the Corporation had borrowed £68,152 at 
various peri. ds for electric lighting purposes, and had spent £64107, 
leaving a balance of £4,045 applicable to extensions and machinery _ 
sanctioned in the last loan in February of this year. Owingtothe ` 
demand for electric light it was necessary to make further extensions | 
Alderman Norman then gave some statistics relative to the progress 
of the electric lighting of the town. Daring the year 1895-6 the 
sold 47,700 units, the gross receipts being £1,050; the next yearthe _ 
figures were 90,300 units and £2,040; the following year 140600 ^ 
units and £3,215; and that of the current year he estimated st ` 
204,200 units and £5,020. The first year there was a deficit on te 
working expenses of £622, but the next year there was a surplus of ` 
£54, which was increascd the following year to £1,262; and this year ~ 
the surplus would be about £3,000, sufficient to pay the whole of the » 
interest and amount required by the sinking fund. In the first year - 
there were only 19 customers, on October 24th last there were 269 | 
customers with 17,400 8-candle-power lamps. For street illumins- 
tions 131 arc lamps were in use, and, compared with other towns, the 
financial success of the electric Y in Cheltenbam was very great. 
Mr. H. Kilgour then stated that if the steady increase of the past 
two years were maintained, and he had no doubt that it would be, 
the present works would be unable to cope with the demand. 


Derby.—Mr. Wilmshurst, the new electrical engineer, 
entered upon his duties on October 31st. Several small extensions to 
mains bave been agreed to conditionally, 


Diss,—The District Council has sgreed to the request of 
the Suffolk Electricity Supply Company for crossing the streets with 
their wires to supply current to consumers. 


Dreghorn,—Messrs. Kenneth have had plant fitted up si 
their Mongomeriefield Colliery, Dreghorn, in order to provide an 
installation of the electric light for their brickworks, colliery, and 
other ona and offices in the village. The current was turned on 
last week. 


Dublin.— There was a brief failure in a portion of the 
street and private lighting on Saturday last. 


Durham.—The City Council held a special meeting on 
Monday to consider the desirability of applying for a provisional 
order. A report by Mr. Hawtayne recommended the installation of 
a plant of 350 kw. capacity at first, the low tension direct current 
system to be adopted. The total cost fora plant of the capacity of 200 
kilowatts, which would meet the requirements of the city, he estimated 
at £17,350 ; a plant of 350 kilowatts, which he considered it would be 
the wisest to instal, would cost £2,000 more, making 8 total of 
£19,350. At a charge of 54d. per Board of Trade unit, he estimated 
a gross revenue of £2,956 12s., and this, with the working expenses 
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amounting to £1,767 10s., would leave a gross profit of £1,189 28. 
The repayment of capital and interest at 5} per cent. on £17,500 
would smount to £918 153., which would leave them a net profit of 
£270 78. on the smaller scheme. If the larger scheme were adopted, 
the working expenses would be £1,820, the gross profit £1,136 12s., 
and the net profit £112 17s. 

The Sedgefield Asylum visitors, in their report to the Durham 
County Council on November 10th, reported that they had determined 
toinstal electric light in the dining hall, the east and west wings 
of the main building, and in two of the principal wards. Arrange- 
ments had been made with the Corlett Electrical Engineering 
Company, Limited, for carrying out the work for £1,638. The 
contract was approved, and the seal of the Council affixed. 


rarnham.— The District Council has deferred considera- 
tion of a report from Mr. F. Warden-Stevens on electric lighting until 
May next. 


Hampstead.—The Vestry have requested their Finance 
Committee to consider the question of providing a reserve fund for 
the electric lighting scheme of the parish. The Lighting Committee 
bas recommended that this shall be done out of the profits of the 
installation, which are about 10 per cent. on the capital borrowed, in 
order to provide for renewals and repairs of machinery, &c. 

There was a partial failure of the Vestry's private lighting last 
Saturday night. 


. Hartlepool, — The Corporation’s notice of application for 
a provisional order is filed in Tuesday's London Gazette. 


Heekmondwike.—The District Council have decided to 
take the advice of an electrical engineer with a view to putting down 
aplant for public and private lighting. There are 28 applications 
for the pot but for the present the Council will not go beyond 
taking the advice of an expert. A Committee bas been appointed to 
overhaul a detailed report on a scheme proposcd half a dczen years 
igo, when the town decided against it. 


lleston-Isleworth.— The District Council on Tu:sday, 
on the recommendation of its Lighting Committee, resolved next 
year to apply for an order to light parts of their district by elec- 
tricity. It was openly stated that this was intended to ckeck all 
proposals by private companies. 


Hull.—A Local Government Board inquiry, re applica- 
tions to raise loans, was held cn Ist inst. The sum included £25,000 
lor electric lighting purposes, and £4,103 for the purchase of rite for 
dust destructor. 


Islington.— The vestry clerk, Mr. W. F. Dewey, read 
A letter at the last meeting of the Vestry from the clerk to the London 
County Council referring to the London Overhead Wires Act. The 
Council inquired whether the Vestry had appointed any inspectors 
wder the Act, and whether any steps had been taken in regard to 
the question of enforcing the bye-laws made underthat measure. In 
the event of any action having been taken, the Council desired to be 
famished with particulars of the cases for the information of the 
Highways Committee. It was decided to refer the matter to the 
Works Committee, with power to act. At the next meeting of the 
kaif Mr. Btonelake will move that the Electric Lighting Committee 
be instructed to report the cost of providing the electric light 
fom Highbury Corner along Canonbury Road and New North Road, 
in order that the Islington installation may meet the electric lightirg 
item being at present carried out by the Vestry of Shoreditch as far 
the boundary of that parish. 


„ambeth.—The South London Electric Supply Corpora- 
tion has not yet completed its own installation, but, pending such 
Completion, & supply for lighting certain premises is obtained by 
Contract with another electricity company. The consumers who are 
‘Mailing themselves of such supply in Brixton, Lambeth, and Tulse 
Pa were last week inconvenienced by a failure, the lights being out 
Be gece couple cf hours. A breekdown ofa transformer is the 


„larne.—Mr. M. Greeves Smyth, manager of the Larne 
tertie Light Works, Limited, writes as follows: —“ My attention has 

den drawn to a note in the issue of the ELECTRICAL REviEw, dated 
ı 28th 1898, referring to a failure of the electricity supply in 

on the 21st ult. The note is misleading; for the failure was 

n partial one, and the streets were not left in total darkness. The 
i m was à hot bearing upon one of the alternators, which necessi- 
et the shutting down of a pair of feeders for a very few minutes 


Leyton.—The District Council bas resolved to extend the 
Mee add Leyspring Road to Bushwood Road at a cost of £650. 
ditional battery is now in operation at the electricity worke, 

new engines are now nearly ready for running. 


Lineoln,—The City Council has resolved to make appli- 
QD to the Local Government Board for power to borrow an 
€ onal £10,000 for electric light purposes. It is stated that about 
$ of cable haye been laid, and that the light will be available 

| weeks at most. To meet the demands of the citiz2ns, the 
* finds it already necessary to extend the miles ge to about 10, 


r er from 5,000 to 18,000 8-C.P. lamps. Hence the proposed 
" expenditure. ý "T 


Mandudne,—The electric light was switched on for the 
at Llandudno on Saturday by Mr. T. T. Marks, the chair- 
District Council. Amongst those who were pretent at the 


inauguration were Messrs. W. H. Preece, C. B, the chief electrician of 
the General Post Office, and A. H. Preece, consulting engincer for the 
work. The works have already cost £25,000, andit is estimated thata 
further expense of £5,000 will be involved. 


Londop, E.C.—Mr. A. A. Voysey, the electrical engineer 
for the City, has just presented to the Court of Common Courcil his 
report on the work of his department during tbe past year. It 
appears that 78 meters were submitted by consumers to thc engineer 
for testing during the pericd under review. Of there, 344 per cent. 
were slow, and 224 per cent. were fast, while 43 per cent. were 
apprcximately correct. The engineer reports that the total number 
of arc lights in the City is just 500. Tte number of lamp failures 
during the 12 months was 1,466. Reference is also made in the report 
to the steps which have been taken to test the volume of the electric 
supply to the City. With regard to the lamp failures, the number is 
more than double what was the case in the previous year. The pro- 
portion of group failures and single lamp failures has immensely 
increased during the last year, and it is said to be due to faults in the 
insulation of the cables. The company bas taken steps to remedy 
these defects. The electrical engineer reports an improvement in 
the continuity of the electrical supply to private consumers. At the 
end of 1896 tkere was the equivalent of 247,785 lamps of 8-candle- 
power in the company's system of supply, while at the end of last 
year this number was 296,012—equal to an ad var ce of about 19 per 
cent. 

The Court of Common Council last week referred the + gras 
of the Metropolitan Electric Supply Company, Limited, for a 
provisional order for the supply of electricity within the City to the 
Streets Committee. 


Longton.—The usual notice of application for a provi- 
sional order is filed in Tuesday’s London Gazette by the Corporation. 


Maidstone.—The Electric Lighting Committee of the 
Urban District Council reported at a meeting held cn Wednesday, 
that they had had an interview with Mr. Manville,and had thoroughly 
discussed and considered with him the question of the erection of 
combired electricity supply works and dust destructor for the 
borougb, and had come to the conclusion that it would not be ad- 
visable to advertise for designs and schemes as previously decided, 
and they now recommended that Messrs. Kincaid, Waller & Manville 
be instructed to draw up a report and scheme for carrying out the 
work, and also advising on the most suitable site. The committee’s 
recommendation was adopted. 


Manchester.—lt is stated that on 3rd inst. some of the 
electric light cables in Pall Mall fused under the pavement. The 
a nial officials subsequently laid about five yards of new 
cable. 

The Corporation electric light installation is stated to have 
collapsed on Wednesday afternoon about 4 o’clock, and gas had to 
be used instead. 


Matleck Bath.—The Urban District Council will do 
ncthing in regard to provisional order this year as it is too late 


Midd!eton.—The Council is advised by its expert to prc- 
ceed with the powers granted under its provisional order. Great 
extensions have been going on at the gasworke, and it is proposed 
that ht re the electric eupply works should be erected. It is estimated 
that the necessary plant and building would cost £19,300. It is 
further proposed to erect a refuse destructor at a cost of £3,500, and 
also to so construct the plant as to make it suitable for the eupply of 
power to the new tramways company, if trams could be agreed upon. 
Altogether, it is proposed to borrow £33,500 for the works. 


Motherwell.—A special meeting of the Town Council 
was recently held to decide the question of laying down an installa- 
tion of electric light within the burgh. The Committee submitted a 
report by Prof. A. B. W. Kennedy. The total capital expenditure is 
calculated at over £23,000, the scheme providing, for private lighting, 
30 arc lamps and 400 32-O0.P. ircandescent lamps for street 
Lod fii and for power for mechanical purposes. The report was 
adopted. 


Newport,—At a recent meeting of the Elcctricity Com- 
mittee, the town clerk reported that the various contractors stated 
that the delay in completing their contracts was caused by pretsure 
of work, which had accumulated in consequence of the engineers’ 
strike. The office manager submitted his 1epcrt for the quarter 
ended September 30th, 1898, as follows :— 
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His monthly report showed that the orders obtained for new connec- 
tions were cquivalent to 566 8-C.P. lamps, bringing the total number 
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of lights connected and on order up to the equivalent of 20,640 8-O P. 
lamps. The Dock Street main is to be extended, as Mr. C. D. Phillips 
has decided to take the light at his Emlyn works. Messrs. J. B. 
Stone & Son applied for terms for the supply of electrical motive 
power, aud it has been decided that the charge for current for motora 
duriog the daytime only shall be 2d. per unit. The consulting elec- 
trical engiceer attended, and submitted a report upon the progress of 
the various contracts for the extensions. He stated that the first set 
of plant would bə delivered by Messrs. Fowler in the early part of 
next year. The temporary emergency plant would be ready for 
working shortly. The architect for the buildings attended the com- 
mittee, aud was urged to expedite matters in connection with the 
building extcnsions. A Palsometer pump is to be obtained for deal- 
ing with the water likely to be met with in the excavations for the 
sunk bunkers. An ordcr has been given to the Electrical Construc- 
tion Company for two additional arc Jamps, and two sets of trans- 
forming apparatus for stock, at a cost of £78 10s., based in the 
contract schedule The town clerk has been authorised to take out a 
new insurance policy for the whole of the plant and machinery at the 
central station. Tae gas company is to be notified to discontinue the 
lighting of the districts to be lighted by arc lamps from March 25th 
nex 


Paisley.—The Town Council is opening negotiations 
with Sir Michael Sbaw-Btewart for the acquisition of from two to 


three acres cf ground to the east of the electric works for the purpose 
of making extensions. 


St. Pancras.—The Vestry has increased the salary of its 
chief electrical engineer, Mr. S. Baynes, from £600 to £700, and 


s pos b» further increased to £800 by two annual instalments 
of £5). 


Plumstead,—The London Gazette for November 8th con- 
tains copy of the Vestry's application for a provisional order. 


Rathmines.—Mr. Hammond's report on the electric 


lighting of the township is being printed, and a copy will be placed 
in the hands of each of the Commissioners. 


Rhyl.—The Council will hold a special meeting on 28:h 


inst. to pass formal resolutions in regard to its application for a pro- 
visional order. 


Ross-shire.— Cromartie Houze was the scene of elaborate 
festivities early this month. The Countess of Oromartie and Mr. 
Richard Cazenove entertained a large shooting party, and for the 
occasion an electric lighting icstallation was put down for the pur- 
pose of lighting and decorations. The plant was provided by Mr. 
P. O. Middleton, of Aberdeen. A steam engine and dynamo (12 H. P.) 
were put down 150 yards from the house. The various corridors and 
rooms were beautifully illuminated and decorated, the electrical effects 
being very charming. 


Roi herham.—The District Council has resolved to apply 
for & provisional order. 


Runcorn.— In the London Gazette for November 4th, 


notice is given of the application to bs made by the Rancorn District 
Council for & provisional order. 


Ryde.—Last week the Town Council resolved that the 
necessary steps be taken to procure a provisional order for electric 
lighting. 

Sale.—The District Council has made an application to 
the Manchester Corporation respecting the terms for a supply of 
electric current to Sale. . 

Shanklin.—The Town Council have entered into an 


agreement with Edmundsons' Electricity Corporation, whereby the 
latter obtains ths electric concession for the town. 


Shoreditch.—The Vestry has decided to lay down about 
180 yards of concentric cable from the Olifton sub-station to High 
Street, Shoreditch, in order to balance the pressure between the two 
places at a cost of about £125. 


V. Sleafurd.— A committee of the Tradesmen’s Association 
have sent a petition to the Urban District Oouncil asking that they 
should appoint a committee to confer with respect to a proposal to 
introduce the electric light into the town. Their wish was acceded 
to, but from the tone of the councillors there does not seem much 
prospect that it will be installed. The Gas Oompany have just 
intimated that in the first quarter, next year, they will reduce the 
price of gas from 38. 91. to 3s. 4d. per 1,000. 


Slough.— The proposal to light Slough by electricity has 
not found much favour with the members of the Urban District 
Council. Baveral meetings have been held to discuss the question, 
and ultimately it has been decided to fefer the matter ba-k for the 
Lighting Committee to make further inquiries. 


Southampton.—The Electric Lighting Commit‘ee has 
appointed Mr. F. H. Chaplin, of Portsmouth, electrical engineer, 
at a salary of £250 per annum.  There.wore 66 applications. 

Stret ford.—A Manchester paper says that a public mc et- 
in; will shortly consider an electric light scheme for the district. 

Taufield.— The Urban District Council has decided to 
adopt the Lighting Cummittee’s recommendation to illumirate the 
district by electricity, and a contrac; hes been duly seal:d. 

Teignmouth.—The District Council has discussed the 


question of obtaining a provisional order, and it was agreed to send 
& draft and report to the Board of Trade. 


Trinidad.—Mr. J. Stanley Richmond, who was appointed. 
by the Government to make a thorough investigation of the cet 
resources Cf Trinidad, West Indies, has just returned to this comtr, 
Mr. Richmond, who has been away seven months, bad to investigate = 
and report on the electric lighting, power, and teleplione d 
the island. It was believed that these resources had not been tf. 
cient and safe, and Mr. Richmond was appointed to ascertain whit 
was required to place them on a satisfactory footing. He hason. - 
plished his mission, and has brought home with him a very cu 
mentary letter from the Governor of the island, Bir Hebr 
Jerningham. : 


Walker.—The usual notice of application for a po ` 


visional order is filed in the London Gazette of 4th inst. by the Ubi 
District Council. 


Warrington.—Mecsrs. Fletcher, Russell & Co's new - 
foundry, now constructing, is to be lighted electrically, and Mem. 
T. Lawrie & Oo., of Falkirk, are carrying out the work. The blowes — 
and fitting-shop machinery will be driven by electric moton, 4 
large generator will be connected to the main engine. E 


Wath.—The District Council has resolved to make appli- -- 
cation to the Board of Trade for a provisional order. x 


Welbeck.—For some time electricians have been busy t 
Welbeck making the necessary arrangements for the introdactiono - 
the electric light. The whole of the rooms in the Abbey, both above 
and below ground, have been supplied with the new light, as has ain = 
the long tunnel, 24 miles in extent. The tunnel was lighted up vd 
electricity for the first time last week. The arrangements have been 
carried out under Mr. Watley, the chief engineer. : 


West Hartlepool —The plans for the electric lighting - 
station not having given satisfaction, it has been decided to invite .. 
Prof. Kennedy to visit the borough, and provide plans for a genen 
ing station similar to that at Sunderland and at a similar cost, Tte.. 
Electric Tramway Company has consented to the Oorpondim . 
utilising the tramway poles for supporting arc lamps. : 


Weybridge.—The Urban Council has appointed a small 
Committce to consider the draft provisional order of the Eledri - 
Light Werks Ccmpany in respect to the urban districts of Wat 
and Weybridge. 


White hapel.— The Electric Lighting Committee recom- : 
mends the District Board to purchase the premises of Messrs Ind. 
Ccope & Oo., in Osborne Street, at a cost of £18,250, as a site for. 
electricity works. l 


Winchester.—At a meeting of the Board of Guardians 
on Saturday last, the Visiting Committee reported that they had bed 
for some time under consideration the desirability of introducing the 
electric light into the workhouse. They bad made full inquiries, 
and were of opinion that the change would be advantageous not caly 
on the soore of expense, but als6 on the score of health and cleanii- 
ness. They had obtained estimates of the probable ME poer 
recommended that the lowest tender be accepted. „ Oouncillor 
Good body presented a special report, showing that the average cos 
of lighting the house during the past five years had been £1 
153. 11d, including £2 a year for rent of gas meters. A very heir 
expenditure had also been incurred for painting and whitewasbirr, 
much of which would be obviated by the use of the new illaminant 
The tenders for the installation of the electric light were: Mess. 
Dicks & Bons (Winchester), £166 ; Mesars. Fiford (Southampton 
and Winchester), £198 8s. 6d.; Messrs. Gudgeon (Winchester, 
£279 10s. 6d. Messrs. Dicks’s tender was 


Winton.—The District Council has given its consent to 
an application feom the Bournemouth and Poole Electricity Sapp!y 
Company, Limited, for permission to lay their wires underground 
through the main road. 


Wombourn.—The Parish Council bas referred a propos 
to light the village by electricity to a committee. 


Worcester.—The Electricity Committee will recommend 
Mr. F. H. Lewis, of Wolverhampton, for appointment as electrics 
engineer by the City Council (on November 16th) at a salary of £3 
a year. There were 29 applications for the appointment, and five 
selected candidates were interviewed by the Committee. Mr. Levit 
has held appointments successively under the Holl and Wolver: 
hampton Corporations. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Belfast.—The Electric Committee still “ think it ad visa bl 
to go for a Bill for the establishment of electric traction fot tramear 
and in particular on the new routes with their connecting links. 


Brentford and Hanwell—The London United Tram 
ways Company have abandoned the construction of the line 
Brentford to Hanwell, for which they obtained a Bill in last Pari: 
ment. The reason for this action is the position taken up by t? 
Brentford District Council. When the terms were arranged betwee 
the Council and the ccmpany prior to the passing of the Act, the coz 
pany agreed to widen the Halfacre, an old thoroughfare along wi 
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the ine would run, toa uniform width of 40 feet. They duly sent in 
ir plans, sho how they would accomplish the widening, but 
these the Council demurred, They showed the taking of 12 feet 
one side of the thoroughfare, but the Council required that 15 feet 
be taken, and the widening effected on the opposite side to 
by the company, as some old and tumble-down property 

thus be gotrid of. It involved, however, the acquisition and 
of an extensive public house, and the tramway company 
that they would not spend so much money. They urged 
were not bound down to acquire property on either particu- 
the street, and that which they proposed taking would 
them in the least expense, and would, at the same time, give 
origin posited were 

and the company intimated they would furnish others if 


gras 


i 


in 
i 
; 


the company thereupon abandoned the line. ` 


Brent ford and Hounslow.— The commencement of the 
construction of the new line with overhead traction from Kew Bridge 
to Hounslow has been delayed, owing to the action of the Middlesex 
County Council requiring that creosoted fir blocks shall be laid 
between the rails. The tramway company propose to lay Jarrab 
wood blocks, and upon ‘he n as to which shall be used, they 
have gone to the Board Trade. The decision of the Board is 

, but until it is received a start cannot be made. 
District Oouncil have approv 


The Brent- 
. the line as it is to 
be laid, and have acknowledged the pt of £5,000, the moiety of 
of widening the High Street, one of the conditions 
trol to consent to the plans amd drawings of the lines, pott, car 
. to consen e an e lines, posts, cars 
and points, on condition that the lines are paved with Jarrah blocks 
wood, and the outsides of the rails being paved with 
They have petitioned the Board of Trade to refuse to 
` sanction ap ire application by the tramway company, and the 
i ty Oouncil to refer to arbitration any question as to 
- thepaving material to be used on the roads along which the tramway will 
- pass. Oa Monday the Board of Trade arbitrator, Ool. Hutchinson, sat 
to hear the ute between the Middlesex County Oouncil and the 
London U Tramways Company as to whether the lines to be 
laid through Brentford and Hounslow shall be. paved with Jarrah 
. Wood, or creosoted fir blocks, or granite setts. The company desire 
- towe Jarrah blocks, but the County Council, so far as Brentford is 
concerned, require the fir blocks, and as to Hounslow, granite setts. 
~ The District Councils for both localities appeared to urge that the 
road was vested in them, and they had the right to determine the 
material used, but the arbitrator held that they bad no Locus standi. 
He reserved his report and award for further consideration. The 
Hounslow District Council at their meeting on Tuesday fully dis- 
cussed the question, and resolved to take action to resist granite being 
wed, as it would make too great a noise. 


Darwen.—The Town Council will, on December 5th, 
bold a meeting to comsider whether to purchase that portion 
of the and Over Darwen Tramways Company’s under- 
taking within the borough of Darwen. The Blackburn and Darwen 
. Corporations will, between them, pay £48,500 for the undertaking, 
lem. Bramwell & Harris being suggested to apportion the sums to 
„de paid by each town, unless an agreement is entered into. 


' — Dablis.—On 2nd inst. Sir F. Marindin held a Board of 
' Trade at the Tram Company's offices into the application of 
the D United Tramway Company and the Southern Districts 
Tramways Company for authority to increase the speed of the electric 
tams on their Dublin and Olontarf and Dublin and Dalkcy systems. 
Considerable evidence was given for and against the proposal. 


Dudley and ties ht a the ELECTRICAL REVIEW of 

. da week we menti the fact that the British Electric Traction 
„ Company had purchased the lines of the Dudley, Sedgley, and 
‘ Wolverhampton Tramways Company. It is now stated that the 
Traction Company will unite the Dudley and Stourbridge line, 

to the same company, with the line to Sedgley and 
Wolverhampton, by extending the latter in two directions, one route 

Ex deren Priory Street and Stone Street, and the other down the 

W Road; all in Dudley. Thisarrangement will considerably 
Müuce the number of turn-outs, and make the service of the two 
tystems more complete and effective. So far as the Dudley, Sedgley, 

ee Wolverhampton line is concerned, the scheme at present proposed 

: to that introduced by the British Electric ion 
, Company two years ago, which was opposed by the Wolverhampton 
be on, whilst the method of construction and equipment will 

aa same as that adopted in connection with the line from Dadley 
Stourbridge. The overhead span-wire system will be intrcduced. 

a Dew cars will be of the “one storey” type, with a total length 
en feet 3 inches, fitted with enclosed cabs at each end. There 
of vi & regular ten-minutes or quarter-of-an-hour service, instead 
the present hourly service. The scheme will be shortly laid before 
vill be pat el diesen concerned. 185 cent it i anticipated, 
way of the proposals by the Dudley Corporation or 

= Bedgley and Ooseley District Councils, although some difficulty 
r J be experienced in reference to the Wolverhampton portion 
; de ading from the Fighting Cocks to Snow Hill. The question of 
to supply of el energy required for the new line from Dadley 

Dean Ey will „probably give rise to considerable discussion. The 
adler Corporation have obtained an electric lighting order, and have 
Conn their negotiations with the British Electric Traction 
the J, insisted, not only upon their becoming the owners of all 
sappy tramways in the borough, but also retaining the right to 
Ri electrical energy. This favourable position gives the Cor- 
of Dadley the privilege of adopting one of two policies— 


Í 


either they can work the order themselves, or lease it for ten years. 
In the event of the latter course being adopted, the company supply- 
ing the electrical energy for that portion of the Stourbridge line within 
the borough of Dudley will in all probability cater for the Sedgley line. 
At the same time it would be quite competent for the British Electric 
Traction Company to do as they have done at Round Osk for another 
branch of their system, erecta generating station within the Sedgley 
district and provide their own electrio power. 


Dundee.—It is stated that an electric tramway scheme is 
being considered by Oouncillor Longair, under which advantage will 
be taken of the existing rails for a certain distance. The proposed 
route has some very steep gradients (lin 876). The matter will 
come before the Tramways Committee, and if approved will be incor- 
porated in the Parliamentary Bill. 


Electric Traction on French Railways,—A party of 
five engineers of the Orleans Riilway Company some months ago paid 
a visit to the United States to inquire iato the question of electric 
traction on railways in view of the adoption of the sama on the new 
extension in Paris between the Place Walhubert and the Quai d'Orsay. 


The report of these engineers is favourable to the adoption of electric 
traction. 


Manchester.—The tramways deputation which has been 
to the Oontinent, &c., recommends the overhead trolley system. The 
Tramways Committee in its report summarises the works, buildings, 
cars, and appliances which will be required, and points out the urgency 
of i ano speedily if tue municipal tramways are to b3 
ready by April 20th, 1901, the date cf the expiration of the present 
lease to the Carriage Company. Borrowing powers will have to be 
obtained to cover the whole cost of the transformation, but the Oom- 
mittee do not venture to estimate the amount. This will largely 
depend on the number of miles which will have to be relaid, and the 
cost of land for car sheds, workshops, and generating stations. No 
risa is made to take over any of the properties of the Carriage 

mpany. 


Middlesbrough.—The Streets Committee has agreed to 
approve the application of the Imperial Tramways Company for sanc- 
tion to apply for powers to extend the tramways either down Dock 
Street or Commercial Btreet and beyond the borough boundaries, 
under the Light Railways Act. 


Newcastle.—The City Council last week approved various 
clauses for inclusion in the proposed Tramways Bill. Power to use 
electricity is sought, and also provisions made as to junctions with 
tramways beyond the city, that the Corporation may use their vacant 
ground, containing 4,657 square yards, at the Manors, for the purpose 
of generating electric energy, and thaf, if any of the tramways are 
worked by electricity, the Corporation shall have power to light by 
electricity the streets and any building, quay, market, or other place 
within the city lighted at the expense of the Corporation, and to use 
electric energy as a motive power for all purposes of the Corporation 
for which such motive power is or may be applicable. 


Portsmouth,—The Tramway Committee have presented 
a report to the Town Council, recommending that the necessary 
notices be given under the provisions of the Portsmouth Corporation 
Tramways Act, 1898, for acquiring the whole of the tramway lines 
within the borough, aud the piece of line from the borough 
boundary to Cosham. The committee state that they bave bad con- 
siderable difficulty in presenting an estimate of the cost of acquiring 
the existing tramlines, owing to the fact that the price is to be deter- 
minei by an arbitrator appointed by the Board of Trade, and it 
would be undesirable to venture to mention a specificamount. Under 
these circumstances the committee have made inquiry of other towns, 
and have based the following figures entirely from information so 
obtained. Estimate—Oost of obtaining and reinstating with electric 
equipment, including cost of Bill, legal and other expenses, £210,250; 
66 cars, £35,000— £245,250. Estimate of the annual expenditure— 
The annual interest and sinking fund will be £12,099; management, 
including sufficient drivers and conductors to allow a much shorter 
working day than is now the case, and also including the whole staff 
required for maintaining the roads, and running ard maintaining 
cars, £17,500; rates, taxes, &o., say, £2,000; stationery and stamps, 
£500; material for repair of cars, &c., £2,400; material for per- 
manent way, £1,500; charge for current at lid. per unit, £6,627— 
£42,626. The committee have based their annual expenditure upon 
the mileage of 1,281,000 miles per annum, which works out rather 
less tban 8d. per car mile. It is stated that the present company run 
their cars 928 283 miles per annum, and that they earn an annual 
revenue of £36,571, equivalent to rather more than 10d. per car mile. 
Upon these figures, and assuming that a similar amount can ba 
earned, vis, 10d. per car mile, the gross revenue would be £53,375; 
but even if only 9d. per car mile should be earned, the gross revenue 
wo1ld be £48,037, being largely in excess of the annual expenditure 
as estimated above. 


Twickenham and Hounslow.— The Drake and Gorham 
electric traction light railway proposals have in the past week been 
extended by the addition of a suggested route from the centre of 
Twickenham to Twickenham Common on the road to Teddington. 
The London United Tramways Company have not yet deposited the 
plans of their proposed applications respecting the Twickenham dis- 
trict, but they have intimated that they will seek powers to run for 
their new Brentford line along Twickenham Road through Isloworth, 
over Twickenham railway bridge, and thence take some of the roads 
leading to Kingston. From Twickenham Bridge their line will clash 
with the Drake and Gorham system for about 300 yards, but other- 
wise they run over entirely new ground. Their service, if carried out 
as proposed, would pass by a number of new building estates, and. 
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within very casy distance of others, besides affording the town of 
Isleworth what it. desires, better travelling facilities. A petition 
in Hounslow in favour of the Drake and Gorham Oompany’s pro- 
posals has received many signatures. 


Yarmouth.—At a meeting of the Town Council on 
Tuesday, the question of electric tramways for the borough egain 
came up. Extending the scheme already adopted, the Council de- 
cided to ask for Parliamentary powers to borrow £53,C00 instead of 
442,000, the larger sum being necessitated by public improvements 
in connection with the tramways. At the same meeting the surveyor 
advised that the proposed communication between Yarmouth and 
Gorleston—the two parts of the borough which are separated by the 
harbour— should be, by means of masts and overhead cables, 162 feet 
above high water mark. Messrs. Bullivant, of London, makers of wire- 
rope railwave, had given him prices for the erection of the necessary 
work. The Council resolved unanimously that, provided the requisite 
asscnts be ob‘aiced, the electrical communication between Yarmouth 
and Gorleston ba by mcans of the overhead system, and directed the 
surveyor to confer with Mr. W. H. Preece on the subject. 


TELEGRAPH AND TELEPHONE NOTES. 


The City and the Telephone Service.—At the meet- 
ing of the City Corporation last week, Mr. Moojen moved that it be 
referred to the Streets Committee to consider the desirability of the 
Corporation applying for a license to establish a telephone service 
either solely or iu conjanction with the County Council. The County 
Council had decided to apply for a license, and he hoped some action 
would ba taken by it as representing the classes who mostly needed 
the telephone.—Mr. Foster M'Geagh, in seconding, said the telephone 
gervico at present was of very little use to City men, and it was his 
opinion that it would never be any better so long as the service was 
in the hands of the National Telephone Company.—Mr. Morton 
suggested that the words and all other local authorities within the 
London telephone area" be added.—This was agreed to, and the 
motion as amended was carried unanimously.—The Streets Com- 
mittee later on recommended that „he necessary steps be taken to 
urge upon the Government the extreme desirability of action being 
taken forthwith to give due effect to the recommendations of the 
Seleot Committee on the Telephone Service. 


Swansea Telephones.— The National Telephone Com- 
pany have just completed the substitution of a triple line of pipes 
underneath the main streets of Swansea for the overhead wires. 


Telegraphic Interruptions and Repairs :— 
OaBLEs. Down. Repaired. 

West Indies— 

Bt. Lucia-8t. Vincent .. Sept. 24th, 1898 
Amazon Company’s cable— 

Oable beyond Gurupa... June 8th, 1888 „ iex 
Bolama-Bissao wes .. June 21st, 1898 ... sss 
Gibraltar-Tangier ... ... Oct. 8th, 1898 . Nov. 4th, 1898. 


Pernambaco-Ceara ... Oct. 19th, 1898. 
Baint Louis-Novonha Oct. 17th, 1898  ... 
LANDLINES, 
Baigon-Bangkok  .. . . Oct. 31st, 1898 .. Nov. 2nd, 1898. 


OONTRAOTS OPEN AND OLOSED. 


Barrow-in-Furness.—November 14tb. The Corpora- 
tion invite tenders for the supply and erection of cast-iron lam 
columns, arc and incandescent lamps, automatic switches and fittings. 
Mesers. Kincaid, Waller & Manville, consulting engineers. See our 
" Official Notices” Octcber 28th. 


Belfast.— November 14th. The Harbour Commissioners 
want tenders for the supply of nine iron lattice-built electric light 
masts, 70 feet high from the ground with suitable base. Mr. W. A. 
Currie, secretary, Harbour Office, Belfast. 


Belfast.—November 17th. The Corporation is inviting 
tenders for the supply and erection of four 400-kw. steam dynamos 
for the Electric Committee. Specification, &c., from the City Elec- 
trical Engineer, Mr. V. A. H. McOowen. 


Blackpool.— Corporation wants tenders for trolleys, 
wire, &c., in connection with conversion of conduit lines. See our 
" Official Notices“ this week. 


John Poo 


Dublin.—December 5th. The Dublin United Tramway: 
Company is prepare to receive tenders for the supply of general 
stor-s, including car fittings, iron, steel castings, oils, electrical 
supplies, &o., &c., for the year ending December 31st, 1899. Infor. 
mation can be obtained, and patterns seen, at the company’s officer, 
9, Upper Sackville Street, Dublin, from November 15th to December 
2ad. Forms of tender 1s. cach. 


Dublin.—November 14th. The Board of Public Works 
is inviting tenders for the hire of plant, &c., required for the electric 
lighting of the State Apartments, Dublin Castle, during the next 
castle season. Specifications to be seen at the office of the Secretary, 
Mr. H. Williams. 


Ediaburgh.—November 14th. The Council want tender: 
for the supply of marine boilers and mechanical stokers and engina 
and dynamos for the electric light station in McDonald Road. Oo- 
sulting engineer, Prof. A. B. W. Kennedy, 17, Victoria Street, 8.W., st 
whose office specifications and drawings may be seen. Zee our 
Official Notices Oxtober 28th. 


Glasgow.—November 22nd. "The Corporation is inviting 
tenders for the supply and erection of switchboards and instrumenta 
for the new electricity works at Port Dundas. Specifications, &c., 
from Mr. W. A. Ohamen, electrical engineer, 75, Waterloo Street, 
Glasgow. Sce our “ Official Notices” November 4th. 


Hanley.—November 14th. The Corporation is inviti 
tenders ‘cr the erection of a refuse 3 5 
Mr. J. Lobley, borough engineer. 


Hill of Howth.—November 19th. The Great Norther 
Railway Company (Ireland) is inviting tenders for the following in 
connection with their power station to be erected at Sutton, near 
Dablin, viz:—Lsncashire boilers, with or without mechanical stokers, 
engines, dynamos, pumps, piping, crane, feed heater, and tools; 
switchboard. Specifications to be seen at the office of Prof. A. B. W. 
Kennedy, 17, Victoria Street, S. W. See our "Official Notices 
November 4th for further details. | 


India.—November 23rd. The East Indian Railway 
Company is desirous of introducing electrically-controlled block 
instruments on tbeir system, and invites proposals from makers only 
for the supply of: For single line—18 instruments for nine blocks; 
for double line—80 instruments for 41 stations, and six spare instru- 
ments. Particulars from Mr. A. P. Dunstan, secretaty, Nicholas 
Lane, London, E. O. 


Leeds.—November 9th. The Leeds Corporation wants 
tenders for an electrical installation at the Judges’ House, Clarendon 
Road. Plans and specifications seen, and forme of tender obtained, 
at the city engineer's office, Municipal Buildings. 


Middlesbrough.— November 29th. The Electric Lighting 
Committee is inviting tenders fot the supply and erection of 
Lancashire boilers, and boiler house plant, slow speed steam dynamo 
and accessories, condensing plant and pipe work, overhead travelling 
crane, Neda irr tende FF , au and laying 
of cables, meters. ons, &o., e engineer, 
Mr. Robert Hammond, 64, Victoria Street. See our Official Notices 
October 28th for further particulars. 


Redditch.— The Urban District Council is wanting 
proposals from firms of contractors who would undertake the wiring 
of consumers premises on a hire pnrchase or . 
system. Bee our “Official Notices" October 28th for per 
ticulars. — 


Salford.—December Ist. The Electric Lighting Com- 
mittee want tenders for the supply and erection of the following 
plant for the Electric ht Committee. Section (1) boilers; (2) 
sy (3) dynamos; (4) boiler feed pumps, &c.; (5) mechanical 
stokers; (6) superheaters; (7) economisers; (8) condensers, &.; (9) 
steam and water pipes; (10) cranes and weighing machines; (11) 
tanks, &c.; (12) switchboards; (13) booster. Specificstion, infor- 
ma':on, &c., may be obtained from the electrical engineer, Walness 
R ad, Droughton, on payment of £5, returnable as usual. 


Shanghai.— The Shanghai Municipal Council invites 
tenders for a concession for constructing and working about 23 miles 
of electric tramways on the trolley system in the streets of Shanghai. 
Plans may be seen and particulars obtained on application to Messrs. 

i & Oo., 8, Jeffreys Square, St. Mary Axe, London, E. C. 


Southampton. — November 16th. The Committee of 
Visitors of the Oounty Lunatic Asylum, Knowle, near Fareham, is 
inviting tenders for the supply of two engines and dynamos equal to 
an output of 24,000 watts each, together with all necessary washing 
machinery, lathe, drill, motors, lamp installations, &c., required in 
connection with the centralisation and increase of the light, heat, 
and power generating plant. See our Official Notices” October 7th 
re specifications, plans, &c. | 


(Continued on page 715.) 
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TESLA'S SYSTEM OF ELECTRIC POWER 
TRANSMISSION THROUGH 
NATURAL MEDIA. 


Tur Electrical Review, N. V., of October 26th, gives a 
description of à new method of electric power transmission 

` invented and patented by Tesla, the well-known electrician. 
= The description appears to be taken from Tesla’s patent 
specification, and is of a somewhat general nature; but is 

> gufficient to enable us to understand the principle of the 
` startling novelty which Tesla proposes to introduce into our 
u methcds of transmitting power by electricity. The 
following is a summary of our contemporary's article :— 

It has long been known, that if air enclosed in an 
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apparatus for the production and conversion of excessively 
high electrical pressures. 
- Heretofore, it has been possible, by means of the apparatus 
at command, to produce only moderate electrical pressures, 
and even these, with considerable risks and difficulties. 
Tesla, however, claims that he has devised means, whereby 
he is enabled to generate with safety and ease, electrical 
pressures measured by hundreds of thousands, and even by 
millions of volts. He has also, during his investigations 
with such apparatus, discovered certain highly important 
and useful facts, which are taid to render practicable his new 
system of transmitting electrical energy. 

Among these are the following : first, that with electrical 
pressures of the magnitude and character which he has been 
able to produce, the ordinary atmosphere becomes, in a 
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View of model transformer, or * oscillator," photographed in action.—Actual width of space traversed by the luminous streams issuing from a circular single 
terminal, over 16 feet.—Area covered by the streamers, approximately 200 square feet.—Estimated effective electrical pressure, 24 million volta. 


insulating vessel is rarefied, its resistance is reduced to such 
an extent, that it may be considered a true conductor of 
electricity, though one of admittedly high resistance. The 
practical information on this subject, has, however, been 
derived from observations, manifestly subject to limitations 
imposed by the character of the apparatus or means heretofore 
known, and the kind of electrical effects which could be 
produced. 

Tesla's invention consists in transmitting electrical power 
without the employment of metallic line conductors, by 
taking advantage of the conductivity of the layer of rarefied 
ar which exists in, the higher regions of the atmosphere. 
But in order to make this practicable, he has devised special 


measure, capable of serving as a true conductor for the 
transmission of the current; second, that the conductivity 
of the air increases so materially with the increase of elec- 
trical pressure and the degree of exhaustion, that it becomes 
possible to transmit through even moderately rarefied strata 
of the atmosphere, electrical energy up to practically any 
amount and to any distance. 

In order to carry out his system of power transmission, 
Tesla has designed special apparatus capable of generating 
electrical pressures vastly in excess of any hitherto made use 
of. One terminal of this generating apparatus is connected 
to earth, and the other terminal is maintained at an eleva- 
tion, where the rarefied atmosphere is capable of i aii 
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freely the particular kind of current produced. Then at the 
distant point where the energy is to be utilised, a terminal is 
maintained at an equally high elevation, to receive the cur- 


A is a coil, generally of many turns, and of very large 
diameter, wound in spiral form, either about a i 
core or not, as desired. c is a second coil formed by a con- 


FoLKESTONE.—-VIEW OF BOILERS. — 


rent and to convey it to earth through suitable means for 
transforming and utilising it. 


The apparatus by means of which this method of trans- 
mission may be effected, is represented diagrammatically in 
the accompanying figure. 


ductor of much larger sizs and smaller length, wound around 
in proximity to the coil 4. 

n the transmitting apparatus the coil A constitutes the high 
tension secondary, and the coil c the primary, of much lower 
tension, of & transformer. In the circuit of the primary, 
c, is included a suitable source of current c. 

One terminal of the secondary, A, is at the centre of the 
spiral coil, and from this terminal the current is led by a 
conductor, B, to a terminal D, preferab'y of large surface, 
formed of, or maintained by such means as a balloon at an 
elevation suitable for the pu of transmission as before 
described. The other terminal of the secondary, 4, is con- 
nected to earth and, preferably, to the primary also, in order 
that the latter may be of approximately the same potential 
the adjacent portions of the secondary, thus insuring 
safety. 

At the receiving station a transformer of similar con- 
struotion is employed, but in this case the long coil, A“, 
constitutes the primary, and the short coil, c', the secondary 
of the transformer. In the circuit of the latter are arranged 
lamps, L, motors, M, or other devices for utilising current. 
The elevated terminal, D', connects with the centre of the 
coil, A, and the other terminal of said coil is connected to 
ade and preferably also to the coil c', for the reasons above 
sta 


The length of the high tension coil of each apparatus 
should be approximately one quarter of the wave length of 
the electrical disturbance in the circuit, this estimate being 
based on the velocity of propagation of the eleotrical dis- 
turbance through the coil itself, and the circuit with which 
it is designed to be used. To illustrate this in accordance 
with accepted views, if the rate at which the current tra- 
verses the circuit, including the two high tension coils, be 
185,000 miles per second, then a frequency of 925 per second 
would maintain 925 stationary waves in a circuit 185,000 
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miles long, and each wave would be 200 miles in length. 
For such 8 frequency Tesla would use in each high tepsion 
coil a conductor 50 miles in length, or, in general, with due 
allowance for the capacity of the leading wires and terminals, 
gach length of conductor as would secure the highest elec- 
trical pressures at the terminals under the working con- 
ditions. — | | | 
[t will be obeerved that in coils of the character de- 
scribed, the potential gradually increases with the number of 
turns, and the difference of potential between adjacent turns 
is comparatively small, and a very high potential, imprac- 
ticable with ordinary coils, may be successfully maintained. 
As the main object of the invention is to produce a cur- 
rent of extremely high potential, this object will be facilitated 
by using a primary current of very considerable frequency. 
But the frequency of the current is, in a large measure, 
arbitrary, for if the potential be sufficiently high and the 
terminals of the coils be maintained at a proper elevation 


transmission of electrical energy is one of true conduction, 
and is not to be confounded with the phenomena of in- 
duction or of electrical radiation which have heretofore been 
observed and experimented with, and which, from their very 
nature and mode of propagation, would render practically 
impossible the transmission of any considerable amount of 
energy to euch distances as would be of practical importance. 


FOLKESTONE ELECTRIC LIGHT STATION. 


THE Folkestone Electricity Supply Company, whose well- 
equipped works near Shorncliffe. station were officially 
opened on Wednesday, November 2nd, is working under 
powers transferred from the local authority, who were not 


GENERAL VIEW or DyNAMO AND ENGINE Room. 


where the atmosphere is comparatively rarefied, the inter- 
mediate stratum will serve as a conductor for tbe current 
produced, and the latter will be transmitted through the air 
with, it may be, even less resistance than through an ordi- 
nary copper wire. 

As to the elevation of the terminals D, D', it is obvious 
that this is a matter which will be determined not only by 
the condition of the atmosphere, but also by the character 
of the surrounding country. Thus if there be high moun- 
tains in the vicinity, the terminals should be at a 


height, and generally, they should always be at an altitude | 


much greater than that of the highest objects near them in 
order to reduce the loss by leakage. Since, by the means 
described, practically any potential that is desired may be 
produced, the currents through the air strata may be very 
&mall, thus reducing the loes in the air. 

Teala pointa ont that the phenomenon involved in the 


prepared to carry out the work themselves, owing to a want 
of unanimity amongst the members. 

The transfer was only executed last November, and the 
first sod at the works cut in the first week in February; but 
by March 27th, a supply from partly tempo plant wa: 
given to an important consumer, and a general supply by 
July Ist. Since that dat» the demand has grown very 
rapidly, the equivalent of nearly 10,000 8-O.P. lamps being 
now connected and applied for. These include the lighting 
of most of the chief hotels, and many private residences. 

The prospectus of the oompany was issued in March, and 
the share eapital was considerably over subscribed. The 
capital expenditure amounts to about £83 per kilowatt, which 
is very reasonable, considering that it is a low tension 
station, situated over a mile and a half from the centre of 
ita area. i 

The whole of the contract for the establishment of the 
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undertaking was placed with Messrs. Edmundsons' Elec- 
tricity Corporation, who designed the arrangements of the 
buildings, works, and mains, and carried out the entire work. 
Messrs. Lacey, Clirehugh & Sillar were called in to advise 
the loca] company apan the contract, and to supervise the 
execution of the work. 

On behalf of Messrs. Edmundsons, Mr. J. C. Wigham 
acted as superiatending engineer, Mr. Thomas Hesketh being 
the resident; the services of the latter gentleman bave now 
been gecured by the Folkestone Company as their engineer 
and manager. 

_As usual in a residential town, considerable difficulty was 
experienced in securing a site, most of the land being only 
available for building private dwellinga. Eventually Lord 
Radnor, who is the owner of the greater portion of the 
newer part of Folkestone, kindly agreed to sell the company 
the present site, which is eminently suitable in all respecte, 
except its great distance from the centre of the town. 
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accumulator room and private office, while at the end of the 
main buildings are the stores, workshope, lavatories and 
public offices. dh 

The entire buildings are built of fireproof material, the 
roof being entirely constructed of steel, slate, and glass, ths 
slates being fastened to the angle iron purlins by lead clips; 
expanded stecl lathing is attached to the inside of the engine 
room roof and plastered, giving the roof a very light and 
finished appearance. . f 

An overhead hand crane, made by Messrs. Isles, of Stan- 
Bingley, and capable of dealing with 8 tons, travels the 
length of the engine room. 
. There is enough room in the present buildings for as much 
plant as will allow of dealing with 15,000 lamps in use at 
v and every provision is-made for extending the buildings 
ater. i 

No economiser is fitted at present, but space has been left 
for it if it is afterwards desired to erect one; it is, however, 
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SWITCHBOARD. 


About 1} acres of ground were secured, which will leave 
ample room for extensions of the buildings. The buildings 
were ereoted by Mr. D. Baker, builder, of Folkestone, under 
the supervision of Mr. Reginald Pope, architect. They are 
very commodious, and while not ornamental, are pleasing in 
x arn ra substantial, and well suited for the purpose for 
which they are required. 

The works are situated alongside of the South-Eastern Rail- 
way, Close to Shorncliffe Station, and have a private siding, 
from which the coal is delivered straight into the coal 
bunkers, which have a capacity of about 150 tons, and being 
placed close enough to the boilers to allow of the coal falling 
out conveniently for feeding into the furnaces, are fitted with 
a movable front to allow of the boiler tubes being drawn in 
case of repairs. | | 

The coal bunkers are covered with the C. I. water tank, 
holding about 17,500 gallons. The boiler house and engine 
room are alongside each other, and next the engines are the 


considered doubtful whether an economiser is ot much use 
with economic boilers, and where an exhaust steam feed water 
heater is in use. 

A 7}-inch steel tube has been sunk 180 feet for water, 
and a good supply has been obtained standing at about 
86 feet, which is, of course—Folkestone being in the chalk 
district—very hard, but this will bs treated by boiling, as 
described later. . 

The chimney, which is square and of an ornamental type, 
somewhat after the style of Messrs. Doulton's chimney in 
Lambeth, is 150 feet. high, with 49 square feet area at 
the narrowest part. It is lined with firebrick about one- 
third of the height. The chimney was built from the inside, 
and an electric motor, used to lift all the material used, 
and also the workmen to and from their work, proved 
useful and exceedingly economical. It drove an ordinary 
winch by belting and friction gear. 

There are at present three boilers in place of Meere. 


Li 
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Davey, Paxman & Co.'s economic type, 14 feet x 8 feet dia- 


meter, space being left in the boiler house for erecting two ` 


others as the demand grows. Each of the boilers is capable 
of evaporating 6,000 lbs. of water per hour, and work at a 
pressure of 150 Ibs. 

Two of the boilers which were for a time used with a 
temporary chimney, are fitted with Meldrum's forced 
draught. 

The steam pipes arranged on the usual ring main system 
are of 7-inch steel with copper bends, with 5-inch steel 
connections to the boiler and 24-inch and 33-inch copper 
connections to the engines. The main piping is drained at 
the ends of the ring to Geipel steam traps, and connections 
for drains are also fitted at the foot of the separators on the 
engine beds to similar drains. The steam being continually 
connected to these separators, dry steam is always available 
for starting up any engine. | 

The valves throughout are of Hopkinson's own make. 

, There are at present three engines in use, of Messrs. Davey, 
Paxman & Co.’s “ Peache” type, two being of the F.C. size, 
giving 120 B. H.P., with steam at 140 lbs. at the stop valve, 
and running at 480 revolutions per minute, and one of the 
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urifying 12,000 lbs. of water hour. The arrangement 
of ih esie is, that the — saa bubbles up 5 
the water, causing it to boil, and depositing the salts of lime 
in the heater, which is made in eight parte, arranged for 
easily taking asunder for cleaning; a small quantity of solu- 
tion of washing soda is injected into the feed water by a 
small pump attached to the pump for the purpose of treat- 
ing the sulphates in the water. By means of this apparatus 
the water will pass into the boiler with not more than 2° or 
3° of hardness and at boiling point. 

The trouble arising from the grease in the steam passing 
into the feed water is overcome by the fact that the lime, 
when being precipitated by boiling carries with it all the 
particles of oil held in the water, leaving it perfectly pure. 

The dynamos are by Thos. Parker, Limited, the smaller 
ones having an output of 160 amperes and the larger of 380 
amperes, at 420 to 460 volts, and are of their usual well- 
known two-pole type, with steel magnets and the Eickmeyer 
winding of the armature. 

The switchboard, made by Mr. Edmund Charrington, is 
in its main characteristics of the type now so frequently 
seen in a low tension station, being made of enamelled 
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J.C. size, giving 246 H.P. at 375 revolutions per minute. 
A second large engine is already in hand, and is expected to 
be in place before the end of the year. 

These engines are single acting three-crank, compound with 
six cylinders, and run silently, and with very little vibration. 

The two three-throw feed pumps, electrically driven, were 
made by Messrs. Hayward Tyler & Co., and are capable of de- 
livering 12,000 Ibs. per hour when running at 43 revolutions 
à minute, and are fitted with gun-metal plungers to pump 

water. They are driven by two Parker motore, with 
double reduction spur gearing, having raw hide teeth in the 
pinions to insure silent running. Resistances and switches 
are fitted to allow of the armatures being supplied at 210 
or 420 volts, giving two speeds, at which the motor will 
Work economically ; further regulation is obtained by insert- 
Ing resistance in the field circnits, and finally by inserting 
resistance in the armature circuit. 

The feed piping is arranged in duplicate with two con- 
nections to each boiler, with the requisite number of Hop- 
kinson's valves to isolate any pump or any portion of the 
piping in case of failure. 

The pumps can either be supplied with cold water from 
the supp!y tank, or with hot water from the feed heater. 

The exhaust steam from the engine is led to one of 
William Boby’s heater detartarisers, capable of heating and 


slate supported on a steel frame, a moulding round the edge 
being the only wood work near the board. It ir fitted with 
ammeters and duplex cut-outs on the feeders, and ammeters 
and auto cut-outs on the dynamos, the two being connected 
together by a plug board having three bus bars at the back 
of the board. 

The centre panel of the board is that connected with the 
middle wire of the feeders and the centre cells of the accu- 
mulators, and is of Messrs. Edmundsons’ standard type. 

It contains a 14-way regulating switch for each side of the 
battery, a throw-over switch by means of which the cells are 
connected to the bus bars direct or through the armature of 
the booster. Two other throw-over switches are for the 
purpose of exciting the field circuit of the booster, and 
short-circuiting the same immediately the circuit is broken, 
thereby preventing an abnormal rise of pressure in the 
winding. 

The remaining switch is a double-pole for starting the 
balancer, and is interlocked with a resistance-switch. On 
the upper panel are the battery ammeters, the middle-wire 
ammeters, and three zero indicators, for putting the dynamo 
or boosters in parallel. 

As we believe the use of these zero instruments is novel, it 
may be interesting to know that they are simply low-reading 
voltmeters, but made to withstand a high pressure, and 
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having the zero in the centre of the scale, they are connected 
to the poles of the switch it is desired to close when the 
potential of both machines is the same, and which the 
attendant closes when the needle comes to the centre point, 


the potentials being then equal. A simpler arrangement for 
8 could hardly be. 


The only voltmeters employed are those on the pilots 
from the feeding pointe, which are of Lord Kelvin's engine 
room type. The electrostatic standard voltmeters, and all 
the ammeters and zero indicators on the board, are also of 
the Kelvin type. The voltmeters are placed on the end 
wall of the engine room, so as to be visible from all points. 

The balancer booster set fixed at the end of the engine room 
is of Messrs. Parker's make, and similar to that supplied to 
Messrs. Edmundsons for Winchester (see ELECTRICAL 
REviEW for July Stb), High Wycombe, and several other 
works. 

Thomson-Houston meters are fitted on the output of the 
main dynamos, and Aron meters fitted with Millar's 
arrangement of single dial on the accumulators. 

There are 230 accumulator cells of the D.P. type in glass 


line switches of an electric tram system. Each of the five 
switch pillars are arranged for three circuits, although there 
are only eight circuits in use at present. 

In these pillars there is plenty of room for the switches, 
&c., and no trouble is likely to arise from the awkwardly 
crowded arrangement which would have been entailed if the 
switches were placed in the base of the lamp columns. 

What happened before the Folkestone Electric Light 
Company came upon the scene was shortly as follows:— 
After the authorities had been approached in the usual 
way by a number of companies anxious to carry out the 
lighting of the town, a scheme was pre by Mr. Mark 
Parker proposing to spend about £85,000, and was 
advoca by one section of the Corporation, but was 
defeated. The other side then brought in a scheme 
prepared by Mr. Medhurst proposing to spend about 
£15,000, which was, of course, quite inadequate for eucha 
town as Folkestone, and this was also defeated, and they 
then decided to transfer their Order to a private company 
(the present company), to be formed by Mr. Hopkins, who 
is one of Edmundsons' directors. i 


Booster BALANCER. 


boxes, of 715 ampere-hour capacity, erected on wooden stands 
in two tiers. They are capable of discharging 80 amperes 
at 420 volts for nine hours or 119 amperes for four hours. 

The supply is at 210 volts at the consumers’ lamps, and as 
the dynamos are wound for 420 volts, the current returning 
to the station by the middle wire is either taken up by the 
balancer or by the battery. i 

The charging of the cells is done through the boosters 
which add the required extra voltage. 

Perbaps the most noteworthy point in the Folkestone 
cappi y undertaking is the extraordinary length of the 
feeders, which are :— 


No. 1. 1,592 yards of 2, 1, 2 inches triple concentric. 
No. 2. 2,563 yards of 4, 2, 4 10 " 
No. 3. 3,494 yards of '4, 2, 4 ” ” 


The distributors laid are :— 
1174 yards. '100 062 7100 
9,955 , -—- ^. “OTS ‘060 075 
LOR „„ da ,. "050 035 050 
2,761 „ (Arcs). 012 012 ‘012 


These cables are composed of three conductors laid up into 
a strand, which allows of a much simpler service connection 
than if concentric be employed. 

All the cables are Messrs, Callender’s jute insulated lead 
covered and armoured, and laid direct in the ground. 

Three-core pilot wires, to the extent of 8,000 yards, are 
led back from the feeding points. 

The feeder, network, and service boxes are of Messrs. 
Callender’s well-known type, the ends of the fibrous insula- 
tion on the cables being sealed by being buried in compound. 

There are at present being erected for street lighting 64 
arc lamps of Johnson & Phillips’s make, 10-ampere 14 
hours single carbons, arranged in series of eight, and con- 
nected across the outers of the system; there are two incan- 
descent lamps of 25 C.P. on each post for use after 11.30 p.m. 
As the im of post selected by the Corporation have very 
small chambers in the base, only the isolating switches and 
substitutional resistances for each individual lamp are placed 
therein. The line switches and resistances are contained in 
pillar boxes similar in appearance to the boxes used for the 


After an inspection of the works, the company proceeded 
to the luxuriously appointed dining room of Barlington 
Mansions for luncheon, and it is only just to the hotel 
management to say that it deserved all the praise which the 
gratified visitors were not slow in awarding. Indeed, the all- 
round excellence of the menn, and the attendance, would be 
hard to surpass even in the metropolis. 

Alderman G. yan (the c EA ch the 2 
Supply Company) ided, supported on the right by Hi 
Worship the Yara of Folkestone (Lieut.-Colonel Penfold), 
and Mr. C. Sisterton, J.P. (chairman of the Bognor District 
Council), and on the left by His Worship the Mayor of Hythe 
(Alderman H. T. Corbay), and Mr. Gripper (managing 
director to Edmundsons’ Electricity Corporation). 

Amongst other prominent gentlemen were Aldermen 
Banks, Slater, and Pledge, Councillors Jones, Peden, Dank, 
8 Baker, Vaughan, Pursey, Hall, and Jenner, Col. 
Blake, and Mesera. Hopkins, Charrington, Hesketh, Pressland, 
Lacey and Clirehugh. There was also one medical man to 
two ordinary guests in case of need, a remarkable tribute to 
the excellence of the luncheon. 

The Mayor of Hythe proposed the toast of “ The Mayor 
and Corporation of the tows of Folkestone.” 

The Mayor of Folkestone, in response, said they were all 
proud of their town, and the inauguration of the elec- 
tric lighting was certainly a red letter day. It was 
absolutely necessary, whatever they might individually 
think on the subject of electric light, that a town with the 
prestige Folkestone was supposed to have, must not be behind 
other p'aces, but must be in the forefront. 

Alderman Banks, in proposing the toast of Prosperity 
to the Folkestone Electricity Supply Company,” said he had 
no reason to do doubt but that the career of the Electrical 
Supply Company would be attended with success. There is 
something more,” he went on to say, “I may say on behalf of 
the Gas Company, that they have no ill-feeling whatever 
against them. The shareholders of the Gas Company hope, 
and so do I, that these two companies will work together hand 
in hand to carry out their work, and do all they can for the 
prosperity of their shareholders. With regard to the Gas Com- 
pany, I hope they will continue to pay their shareholders the 
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maximum dividend. I hope the Electrical Supply Company 
willdo the same. I don’t know whether there is any limit to 
their dividend, bat I always hope that they will pay their 
shareholders a proper, fair, and reasonable dividend.” Mr 
Banks concluded by coupling with the toast the name of 
Alderman Spurgen, the chairman of the company, and Mr. 
Gripper (the managing director). 

derman Spurgen, in responding, said he should like to 
wi 1 Banks 3 Mens Ms s quy ai he 
0 e two companies — the Electri u ompan 
vol tha Gas Company—would work together QA in hand. 
They were a poor struggling ampir just commencing. 
They had 75 consumers; he did not know how many the 
Gas Compeny had (Alderman Banks—7,000), but he would 
euggest to the worthy Alderman that he should hand over a 
certain number of consumers to the company just to prove 
his goodwill and desire to help them. With regard to the 
establishment of the company—that was almost a question 
of ancient history. It was a good many years ago f ince the 
question was first considered. He 8 the earlier attempts 
which were made to introduce an installation of electric 
light into the town, and the various phases through which 
the question passed to the time when the Corporation took 
the matter up on April 19tb, 1893, when a committee 
was formed to consider the question of electric lighting for 
Folkestone. That committee presented their report in 
January, 1894. The scheme then pre was thrown out, 
and another committee was appointed in S:p‘ember, 1894, 
eight months after the first committee’s report had been 
thrown out. The second committee submitted a smaller 
scheme, which was known as Mr. Medhurst's scheme. He 
noticed that in Mr. Medhurst’s scheme it was proposed to 
supply 4,500 8-candle-power lights and 28 arc lampe. In 
connection with that he would mention that to-day with 
their works in an incomplete state as they Been 
them they were supplying 8,700 — 8-candle-power 
lights and 24 aro lampe. This showed the futility of 
adopting the scheme prepared by Mr. Medhurst. They had 
the nucleus for the installation of a town of almost any size, 
and Mr. Gripper would tell them that this could be extended 
to almost any capacity. This was little short of marvellous, 
when they considered that it was only in October last that 
they made the contract with Messrs. Edmundsons. The 
transfer they did not get till last November, and this time 
last year they were negotiating with Lord Radnor for land 
for the station. They bad lost no time, ard even then they 
had to start supplying customers from a little wooden shed 
before they got the walls built up round the machinery. He 
thought this said something for the saa i of the com- 
pany. They did not desire to damage or harm anyone, and 
nothing was further from their minds than the thought of 
acting antagonistically towards the Gas Company. 

Mr. Gripper, in the course of his remarks, said Folkestone 
had left the adoption of electric lighting till rather late in 
the day, but throngh this delay they had been able to rea 
the benefit of a more perfect and economical system of instal- 
lation. The towns that went in for it in its earlier stages 
bad to pay for it, and Folkestone was now reaping the benefit 
of their experiences. The company were in a position to 
supply electric light on the best system, and at the lowest 
price at which it could be supplied. They did not want to 
rush into violent competition with the Gas Company. There 
was plenty of room for both of them in Folkestone. 

The secretary, Mr. Hall, rising, said he believed a career 
of great success lay before the company. They had 
over 300 shareholders, and amongst that number 110 
were residents in the town. That was saying a great 
deal. Ont of a capital of £50,000 the directors and 
friends subscribed £25,000, and when the remaining 
£25,000 was opened to the public iey, received appli- 
cations amoanting to over £50,000. he amount ex- 
pended in publio advertising, printing, &c., did not come to 
more than £50. The shares had never been sold at a dis- 
count, and if any of the shareholders wished to part with 

them now, he believed they could do so at a premium of £1 
per share. He asked them, however, to take his advice and 

old them, for they would increase considerably in value as 
time went on. 

Mr. W. D. Barnett gave the toast of “The Visitors,” 
coupling with it the name of Mr. Bisterton (chairman of the 
Bognor District Council). 


they all, vi 


Mr. Sisterton, in response, complimented Folkestone upon 

the very great progress it had made since his last visit to the 
town some three years ago, and to-day, now that the 
inaugurated electric lighting, Folkestone was entitled to 
rank as one of the most beautiful and interesting towns in 
Eugland. . 
. The Chairman proposed the health of Mr. Lacey, “the 
consulting engineer to the company,” under whoee supervi- 
sion the works were carried out. He understood from Mr. 
Lacey that day that he was perfectly satisfied with the way 
in which the work had been carried out. Iu Mr. Hesketh, 
their own engineer, whom they took over from Messrs. 
Edmundsons, they felt that they bad-got a very excellent 
man at the head of affaire, and who thoroughly understood 
his business. He hoped the station would be a great suocess 
and reflect high credit upon Mr. Hesketh. 

Mr. Lacey suitably responded, saying that out of 100 
electric supply companies which had sprung into existence, 

th only two or three sU gat had paid from 
6 to 12 per cent. The latter he trusted would be Folkestone's 
portion. NN 

As at Winchester everything bears the stamp of Messrs. 
Edmundsons' excellent methods, and Folkestone will doabt- 
less reap the reward of good engineering and sound finanoe. 


CONTRACTS OPEN AND CLOSED. 


(Continued from page 708.) 
CLOSED. 


Belgium.—The contract for the supply and erection of a 
complete installation of electric lighting in the new Flemish theatre 
in Ghent, including the ET ess pans has been very com- 
peted for, no less than 12 ten being received for the work, 
comprising six frem Belgian firms, four from German firms, one from 
an English company, and one from a Paris concern. The lowest 
tender was that of M. A. Jaspar, of Liege (£3,501) while the highest 
was that of Messrs. Laing, Wharton & Down, of London, £6,850. 
This is the first time over a long period that we have seen an 
English firm competing for Continental contracte, but it will be seen 
that there was a considerable difference in fayour of the native 
eon dern. | 


- France.— The French Post and Telegraph authorities in 
Paris have just placed a contract for 20 tons of high conductivity 
copper wire, 2 mm. diameter, with La Société des Forges de F'ranche- 
Comte, at £1,240, and for 20 tons ditto. with Meoesrs. Lazare Weiller 
and Oo., of Paris, at £1,254. 


Hammersmith.—The Vestry on Wednesday resolved to 
order an additional engine for the electricity works from Messrs. 
Robey & Co. at the same price as last, £2,305. An order has been 
placed with Messrs. Ferranti for a 900-kw. dynamo at £1,900, to be 
ready within five months. 

St. Helens.—The Corporation has accepted the tender of 
Messrs. Yates & Thom for the supply of a new boiler for the elec- 
tricity works. A number of firms tendered. 


FORTHCOMING EVENTS. 


Friday, November 11th.—At 6 p.m. Physical Society. At the 


rooms of the Chemical 


Saturday, November 12th.—At 3 pm. The Institution of Junior 
E 


the City and Bouth London way extension works. 
Tuesday, November 15th.—At 8 p.m. Institution of Civil Engineers. 
Paper on “ Electrical Transmission of Power in Ad 


by W. B. Esson, M. Inst. O. N. l 

Wednesday, N vember 16th.—Society of Arts. The opening address 
of the session by Sir John Wolfe Barry, K.O.B., LL.D., 
F.R S, the chairman of the Society's council Topic: 
„The Internal Traffic of London." 

At 7.30 pm. Institution of Electrical Engineers. The 

annual general meeting of the studenta’ section, in the 
library of the Institation. : 


——————— — a 
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Friday, November 18th.—At 8 p.m. Institution of Civil Engineers, 
l Students’ meeting. Paper to be read, " Liquid Air: 
a short description of its Production, and summary ot 
its Application to the Chemical or other Industries," 
by Cecil Lightfoot, S:ud Inst. C E. Mr. W. H. Preece, 

C. B., F. R. S. (president), in the chair. 
Wednesday, November 30th.—At 4 p. w. Royal Society. Anniversary 
| meeting. At 7 p. w.: annual dinner at Hotel Metropole. 
Wednesday, December 7th.—Institution of Electrical Engineers. 

Annual Dinner, Grand Hall, Hotel Cecil. 


NOTES 


Electricity from Peat.—.S/ah und Eisen contains an 
arlicle in which the author, Dr. Frank, propo:es to utilise 
the great peat beds of North Germany for the production of 
electricity on & large scale. He estimates that a hectare of 
turf, three metres thick, gives 2,500 tons of dry turf, 
equivalent to 1,200 tons of coke, or in English measure, 
an acre of turf, 10 feet thick, gives a 1,000 tons of dry turf, 
equivalent to 480 tons of coke. The mosses of the Evus 
valley, which cover an area of 1,000 square miles, might 
furnish the equivalent of 300,000,000 tons of piv coal; that 
is to say, more than the total production of Germany for 
three years. The turf would be burnt at central stations of 
10,000 horse-power capacity, consuming annually 200,000 
tons of turf, the product of. 200 acres of. the beds. One 
application of the power produced would be to the service 
of the canal connecting Dortmund to the Evus, which will 
soon be finished ; but the author thinks the most interesting 
will be the manufacture of acetylene, the materials for 
which can be obtained easily and cheaply in the neighbour- 
hood. With 10,000 horse-power, a quantity of ac tylene 
can ‘be produced daily equivalent for lighting purposes to 
150,000 gallons of petroleam, or annually in value to 
20,000 tors of foreign imported petroleum. | 


Enclosed Arc Lamp Decision, — The Wall Street 
Journal, New York, October 20th, contained the following 
paragraph :—“ In the suit of the Marks Enclosed Arc Light 
Compar y, 687, Broadway, N.Y., v. Washington Mills Com- 
pany, 74, Worth Street, N.Y., a decision has just been ren- 
dered in favour of the complainant. The suit was begun in 
the United States Circuit Court, September 10th, 1897, and 
the decree granted to the Marks Company by Jadge Coxe on 
October 18th, 1898. The patent infringed is No. 520,996, 
of Marks & Ransom, dated June 5th, 1894. This patent 
broadly covers the method of operation used in all modern 
enclosed arc lamps. The Washington Mills Compeny were 
users of the Kingman lamp, sold by the Electric Construc- 
tion and Supply Company, 27, Thames Street, N.Y. The 
decision peremptorily stops the eale of. unlicensed enclosed 
arc lamps by the Kinsman Company, and also involves the 
payment of damages by the defendant. This decision is 
understood to be unfavourable to the General Electric.” 


Plagiarism !—The editor of the Digest of Physical Tests, 


of Philadelphia, announces that the 
journal has been temporarily suspended. Perhaps this is 
just as well, if its usual practice is to reproduce original 
articles from other journals without giving dué credit. For 
instance, in the “ suspending ” issue, there is reprinted from 
the ELECTRICAL Review of July 10th, 1896, a 54-column 
original article by ourselves on “Some Notes on Rope 
Driving.” The editor appears to have thought that as it 
was 2} years old he was at liberty to do a little plagiarism. 
Tne Philadelphia editor is not the only offender in this direc- 
tion. More than one of our home contemporaries, much to 
their discredit, occasionally draw, free of charge, upon the 
columns of the ELECTRICAL REVIEW. 


blication of that 


| Harness Redivivus, —The following cutting from the 
Lincoln Mercury of November 4th is significant :— 


O. B. Harnése's Electropathic Belt is the only genuine and well- 
known curative appliance. Recommended by thousands of sufferers 
amongst all classes of society as the reliable relief and cure for 
5 one os xar. exhaustion, &c.— Send for Book 
of testimonials (post free) to the Medical Battery Company, Limited 
489, Oxford Street, London, W.— Advi. " n 


Technical Education and Industrial Developments 
in France.—We do not in this country pay much attention 
to the educational methods or institutions of France, but 
even France is ahead of us in the matter of technical educa- 
tion. While we in England still lack a public college or 
technical school in which an extended and thorough course 
of instruction in electro-chemistry is possible upon the lines 
of those carried out at Aachen and Darmstadt in Germany 
and Zurich in Switzerland, France has lately provided snch 
a training institution at Grénoble in Savoy. Visits to power 
installations and to works will form an important feature of 
the curriculum, and the suitability of Giénoble for a 
technical college in which applied electricity is the chief 
study, is proved by the fact that in the immediate neighbour- 
hood there are 16 lighting installations, cbiefly driven by 
water-power, 15 power transmission schemes, and 12 electro- 
chemical or electro-metallurgical works ia operation. Nearly 
20,000 H.P. is seid to be utilised in the latter." The 
valleys of the Rhone and of the S.dne thus threaten to 
become one of the most important chemical manufacturing 
centres in Europe, and in years to come this district may 
rival the similar districts of South Lancashire in the number 
and magnitude of its chemical and metallurgical works, In 
South Lancashire a cheap and plentiful fue! supply was the 
determining factor in establishing the prosperity of the dis- 
trict; in Savoy and Dauphine it is a plentiful supply of 
water capable of cheap exploitation for power purposes that 
is building up the industries of the eastern provinces of 
France. But in these modern days cheap power alone will 
not suffice to ensure success to any commercial undertaking, 
and the newly-fourded technical college at Giénoble will 
provide the trained heads and managers for the industries 
carried on in the neighbourhood. | 


: Micre-photography in Colours.—The progress made 
in the study of the structure of metals and alloys by the art 
of Airo photogr pi? has led to the further attempt of 
reproducing. in a picture the colours as well as the general 
character of the constituents, Those who have experimented 
in this direction will know that it is impossible to indicate 
by a black-and-white gravure one half. of what the eye sees 
in examining the specimens; moreover, they will remember 
that unless isochromstic plates are used it is extremely 
difficult to obtain ratisfactory negatives. M. Monpillard, in 
the Revue Générale des Sciences, October 15tb, 1898, 
describes a method of applying the. principle suggested in 
1868 by Cros and Ducos, of successively photographing the 
object through: coloured screens of red, yellow, and. blue 
glass. Special care is taken to use screens of the proper 
selecting power. They are formed of gelatine, and consist 
of thin pellicles of blue-violet, green-yellow, and orange - red; 
respectively selecting yellow, red, ard blue. In some cases 
two screens only are necessary. The article is illustrated by 
a beautiful example of colour-photography applied to micro- 
sections of organic substances. mE 


- Refuse Destruetors.— At the monthly meeting of. the 
Leeds Association of Engineers, on October 27th, the presi- 
dent (Mr. William Sheldon) in the chair, a paper was read 
by Mr. F. Leslie Watson, A. M. Inet. O. E., on The Designing 
and Construction of Refuse Destructors.” In the discussion 
which followed, Mr. H. Vernon said that for electric tramways 
great inconvenience would be involved in carting refuse from 
various parts of the town to a central gererating station. 
Mr. G. W. Blackburn saw no difficulty in conveying the 


current along mains from .various destructor ta to a 
central station. Mr. J. C. Moorhouse advocated the use of 
the backs of kitchen fires as auxiliary dettructors. It was 


a bad practice to throw green garbage into ash pita in a 
moist state. There would also be a difference between the 
clinker formed and the heat produced from refuse in a wet 
condition and dry ash, Atter others had spoken, Mr. 
Watson, in replying, said that the scrapings off macadamised 
roads ‘was about the only kind of refuse which could not be 
utilised. | i 


Marriage.— Mr. G. S. Peok, the resident engineer of the 
S-arborough Electric Lighting Company, was married on 
2nd inst. to Miss Annie Holden, of Southport. 


E nd 


L L'Eclairage Elcctrique, July 30th, 1898, 
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Street Traction v. Surface Contacts.— We cull the fol- 
lowing editorial remarks on this question from the New 
York Electrical World :—*' Objections to the overhead trolley 
on the score of appearances, and to tbe open conduit on the 
score of expense, will undoubtedly give a tremendous 
demand for the first really successful closed conduit or sec- 
tional condnotor surface contact system. Each such system 
requires a switch for every few yards of track, and the one 
essential requirement to suocess not yet fulfilled is the high 
degree of reliability of this switch. The tendency in this 
line, as evidenced by Patent Office records and a few prac- 
tical trials, is toward a switch operated by an electro-magnet, 
and a device of this type, interesting because of its 
ingenious irovelty, is described in a paper read before 
the British Association by Prof. S. P. Thompson. 
Mercury contact is used, ard the break is made under 
oil. The switch itself seems to have the desired element 
of simplicity, but the complete arrangement is open to 
several criticisms. Among them is that which applies 
to all systems depending for their operation of 
the electro-magnetic switches on current supplied from 
the power house, which is that, once the car jm become 
disconnected from the source of power for any reason 
whatever—as an imperfect contact or faulty switch—it 
is henceforth helplees and cannot operate the next or 
any switch in advance. The opening of a circuit breaker 
at the power station would, with euch a system, render every 
car absolutely helplees and unable to get further com- 
munication with the live feeder. For this re asc n, any system 
dependent on electrically operatcd switches to be worthy of 
serious consideration must carry on the car a source of cur- 
rent—preferably storage batterien. This, also, unless of 
500 volts’ pressure, necessitates another auxiliary rail or set 
of contact buttons to condact the low-voltage current to tke 
switch magnets. The switch described bas an ingenious 
arrangement for grounding its exposed contact in case it fails 
lo open the circuit when the car leaves it. Unfortunately, 
this grounding device provides only for the inacticn of one 
of its two moving parts, and in case both fail to restore to 
the normal position, the exposed contact may remain ‘alive.’ 
A better device, which has often been proposed in this 
country, is a simple grounded contact carried by the car and 
following at a proper distance the main shoe or skate, this 
grounded contact ab:olutely short circuiting the line through 
any switch which may fail to open when the car leaves it. 
The study of these switches is valuable on the of ekc- 
tric railway designers, as it is more than probable tbat, by a 
combination of the good elements of the many imperfect 
devices designed, there may soon be attained a switch suffi- 
à reliable for the successful operation of t urface contact 


Institution of Electrical Engineers.—A special general 
meeting of members was held on November 3rd to consider 
the draft of revised Articles of Association. So far as we 
can see the chief new feature is a clause which relates to the 
formation of a new olass of members to be called Associate 
Members. The article reads as follows :— 


18. Associate Members.— Every Associate Member shall be either 
an electrical engineer or electrician, and shall be at least 25 years of 
age, and, whether admitted by electicn or by transfer, s come 
within one of the following descriptions: | 

(a) He shall have been on the Register as an Associate on 

ber 91st, 1898; or | 

(b) he shall have been educated as an electrical engineer or elec 
trieian in a mauner which shall satisfy the Council, and either (1) he 
iallhave bad subsequent employment for at least two years ina 
responsible situation as an electrical engineer or elect;ician, and shall 
be actually engaged in such a situation at the time of his application 
for election or transfer; (2) he shall have been engaged for at least 
five years in one of the branches of electrical engincering, and shall 
be actually so engaged at the time of his application, and ehall afford 
satisfactory proof to the Council of his fitness for election; or (3), 
being an Asscciate, he shall have gained a premiom in any year for 
5 paper read at an ordinary gereral meeting of the Institution. 


qe is also an interesting article relating to dipl mas as 
OWs :— 


10. Subject to such regulations as the Council may from time to 
time prescribe, the Council may issue to any Member or Associate 
Member a certificate showing the class to which he belongs. Every 
wen certificate shall be according to the form F in the schedule, or 
Tu eerta ed Y from time to = pa rere by 

cil, aud s rema e pro of, snd $ on deman 
be returned to, the Institution, — ~ PM 


Direct Spanish Telegra 


Electrical Works in Germany.—In an article on 
German trusts and combinations, the Berlin correspondent 
of the Financial Times says that the great event of last week 
was the formation of a formidable ring of German electric 
works, following immediately upon the fusion of the greatest 
German coal concern, * The Centrum," with the Harpener 
Association. 

The tudden appearance of tuch powerfal trusts absorbs the entire 
attention and interest of the market. An epidemic of rings and 
true ts has suddenly ret in here. The fusion of the banks is followed 
by the fusion of the biggest German industrial concerns. Harpen- 
Centrum is now succeeded by Ludwig Loewe-Union-Schuckerf, the 
three greatest electrical concerns (f Berlin and Nuremberg. The 
latest fusion came as a real surprise to the Berlin markt. This 
tendency towards g'gantic centralieations of capital indeed caused a 
mild shudder to run through the Bourse. The economical objections 
to such amalgamaticns were fully appreciated, and after a short rise 
the.stocks of the concernr, more or less sffected by these fusions, fell 
again considerably. The details of the latest amalgamation are as 
follows:—Ludwig L-ewe & Co. increase their capital from 74 
million marks nomiral to 40 million marke nomiral by 
issuing 324 million marke «f rew shares, with dividends accruing 
from January lst, 1899; Schuckert & Co. receive for their 
28 millicn marks nominal shares, 14 million marks nominal 
shares of the new Loewe issue, and 100 marks for each Schuckert 
share as an equivalent for the nine months' Schuckert dividend. 
Ten million marks of the new issue are offered to the shareholders 
at the rate of one new share for two old ones. The remaining 74 
millions are taken up by the bank group asscciated with the con- 
cerns. 'The Continental Electrical Works increase their capital to 
50 million marke by the issue of 20 million nominal new shares. 
details of this, which is by far the biggest industrial financial trans- 
action ever known in Germany, are so infricate that it is difficult to 
form as yet a judgment on their merita. But it seems as if the lion's 
share had ben secured by Ludwig Loewe & Co. and its banking 
groups. Nevertheless, as I remarked above, Loewe shares dropped 
from 512 to 503. The banks connected with the transaction—the 
Discorto Bank and the Dresdner Bank—profited to the extent of 
about 24 points. Í | | 


Personal.—The Queen of Spain, acting for King Alfonso, 
has conferred o2 Mr. Charles Alexander Gerhardi, the 
manager of the Direct Spanish Telegraph Company, tbe 
honour of Commander of the Order of Isabel la Catolica. 
Mr. Gerhardi has been connected with telegraphy for close 
on 50 years, having b.en present on board the United S:ates 
steam frigate Niagara at the attempts to lay the first Atlantic 
cuble in 1857, and at the final laying of that cable in 1858. 
In 1860 Mr. Gerhardi was appointed by the Sabmarine 
Telegraph Company as superintendent of their Channel 
Islands cable, and later on was put in charge, in London, of 
the Belgian, Datch, and German cables. In 1872 he was 
appointed manager of the Direct Spanish Telegraph Com- 
pany, which had just then been formed, and which he has 
continued to mansge up to this date. We heartily ccn- 
gratulate Mr. Gerhardi upon his new decoration. 

We may aleo mention that the Spanish Government has 
conferred the Order of Isabel la Catolica on Mr. A. B. 
Tonkin, who for many years has been connected with the 
Company. T 

Mr. A. H. Walton, the engineer for the past four years 
of the Metropolitan Electric Supply Company, bas been 


appointed by the British Thomson-Houston Company chief 


engineer for tbe erection and maintenance of the electrical 


. plant on the Central London Railway. He will superintend 


the equipment of the power house and sub-:tation, together 


with the locomotives, and when the line is in operation will 


act as.chief engineer. It is, perhaps, hardly necessary to 
mention that Mr. Walton has had an almost unique ex- 
perience in electrical distribution work. He has been clorel 
allied with Mr. Frank Bailey for a good many years, an 
previous to being appointed acting engincer was chief 
assistant engineer to that gentleman on the Metropolitan 
Company. Mr. Walton was also associated with Mr. Bailey 
on the work carried out for the Great Western Railway Com- 
pany by the Telegraph Construction and Manufacturing 
Company. We congratulate Mr. Walton on beir g appointed 
to a sphere in which his experience and knowledge will 
enable him to excel. The work he has been called upon to 
carry out is of the highest importance, and we tru‘t that he 
will achieve complete success. 


Paper.— Beforo the members of the Ipswich Scientific 
Society on Wednesday evening, Mr. H. V. Pegg, A. M. I C. E., 
read a paper dealing with “The Disposal of Town Refs e: 
its Use as Fuel,“ D | 
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Electric Cranes.—At the Town Quay, Southampton, on 
Thursday afternoon last. week an official trial of the four new 
electric cranes just erected by Messrs, Stothert & Pitt, of Bath, 
took place in the presence of the Mayor and other representa- 
tives of the Harbour Board. The oranes were designed b 
Mr. J. G. W. Aldridge, the Board’s electrical engineer, a 
exhibit many important improvements over those which have 
been in use at the Town Qaay for some time past, and which 
are also worked by electtical power, the current being aupplied 
from the Oorporation works. They are guaranteed to raise 
a weight of 30 owl. at the rate of 200 feet minute, 
aud to slew at the rate of 400 feet per minute, both move- 
ments to be executed simultaneously. For three of the 
cranes the maximum load is 8 tons, and if at any time 
the weight attached should exceed that amount, or anything 
should go wrong, a warning bell is rung automatically. 
The fourth crane is constructed as a combination 3 and 
12-ton one. With one set of gearing it raises loads up to a 
maximum of 8 tons, and in 2 minutes a mechanical change 
may be effected whereby the load can be increased to four 
times that amount. ch of the cranes travels on lines 
running to all points on the Quay, this movement being 
quickly eff by hand power. There are now in all 
six eleotrio cranes on the Quay. The party afterwards 
took luncheon at Radley’s Hotel cpon Messrs. Stothert and 
Pitt’s invitation, i 


Improved Form of Primary Battery.—The creeping 
of salts is one of the annoyances experienced. in the use of 
primary batteries, to overcome which much time, labour, 
and money have been expended, while the results have not 
always been altogether satisfactory. Messrs. Meysenburg 
and Badt, Ohicago, have, according to the Electrical World, 
met the problem in a very ingenious manner, as will be 
und from what follows. The illustration shows the 


glass jar of the Badt hermetic cell, which is provided with a 


channel or trough around the upper edge of the neck, the 


1 


lulu 


cover having two glass rims, the inner one being concentric 
with the outer one. The inher rim of the cover rets in 
the trough, while the outer one surrounds the top of the 
jar, and prevents dust from gaining entrance to the trough. 
The trough is filled with oil, thus furnishing an air-tight 
teal, which effectually prevents the creeping of salts. 
Another important advantage is the additional insulation 
from the jar and earth thus given to the electrodes, which 
are in turn insulat«d from each other by the glass of the 
cover. | 


X Rays in Hospitals.—In celebration of the gift of a 
Röntgen rays apparatus from the Duke of Newcastle, the 
committee of the North-Eastern Hospital for Children gave 
an “ X raya” soirée to their friends at the hospital, Hackney 
Road, Shoreditch, on Thursday last week. Mr. J. Le Couteur, 
who lent two additional instruments for the occasion, showed 
the effects of the rays on .a collection of rubies and other 
precious stones, demonstrating their use in the detection of 
imitations, while the resident medical officers gave interesting 
5 with the powerful apparatus belonging to the 

ospi 


The River Plate New Institution.—We have received 
a copy of the articles of association of the Institution of 
Engineers of the River Plate. Mr. Ernest Danvers, of 
Buenos Ayres, is the secretary. 


Fluorescent Screens for X Ray Work.— 4 con- 
tributor to the British and Colonial Druggist ways, 
from personal experience, that effective fluorescent screens 
may be made by the amateur, and that a material 
reduction ia cost is thereby effected. Calcium 
he as 8 very fair material, and a salt of 
uranium he thinks very good (the particular salt not being 
mentioned). The method of making the screen is as follows: 
Take a plate of glass, say, 8 by 6 inches, make a mask of 
stout paper, with an opening 7 by 5; wet this mask with 
glycerine or mucilage of gum arabic, and place it over the 
plate; cover the plate with collodion or varnish, or mucilage 
(with a little glycerine added), and sift the powdered ealt 
quickly and evenly all over the surface. If vellum, parch- 
ment, cardboard, or ebonite be used aa the support, one may 
put a coating on both sides, and thus even up any inequali- 
ties of deposit; but with a glass support the same advantage 
will not accrue. Having got a good thick coating of powder, 
the mask is removed, but this does not matter very much; 
it has served its pu to give a clear edge to the coating. 
The coated side, which must face the tube, if glass is used, 
is covered with a 71 "ue black 5 or N 
or opaque ^ ith vellum, ent, or paper, there 
should. still a black shield N the tube and the 
fluorescent salt; but the latter should be left uncovered, 
and facing the eye. The platinocyanides may be used 
in the same way, though they do not powder nor sift so 
finely; or they may be mixed with varnish, and spread over 
a glass or vellum surface. The troub'e is to get a really even 
coating, but with anything but glass one can apply a roller 
pressure, and thus smooth down any unevenness. The easiest 
way to get an even coating, according to the author, is to use 
a vehicle of paraffin and petrolatam. Equal parts of each are 
melted together, stirred until cool, and the powdered salt (about 
2 drachms for & 7 by 5 screen) rabbed on a slab with just 
enough of the wax mixture to make a workable mass, which 
is spread by means of a long, straight spatula., Au undesir- 
able feature is the liability of the mixture to “ran” ins 
heated atmosphere, but at normal temperature no trouble 


whatever is encountered. The author, whose article is 


abstracted in Scientific American, mentions that in 
addition to its value as a means of direct observation, the 
fluorescent screen reduces the time of exposure in making a 
skiagraph, being placed bereath the plate when ex In 
conclusion, the author remarks :—*“ Of course, it must be 
unders that even the best and most oostly screen will 
not fluoresce to any extent if the rays are being delivered 
poorly and intermittently ; it will not compensate for a poor 
and weak electrical disc and faulty tube. As a gange 
by which to estimate exposuree, I consider a good screen very 
valuable. With practice one becomes as intimate with the 
capabilities of his ‘tubes’ as a photographer with the 
capacity, as regards covering power and rapidity, of his 
ens.” P 


Society of Arts.—The arrangements for th» 1898-99 
session, which opens on 16th inst. with Sir J. Wolfe Barry'« 
pecca address, include the following :—November 23rd, 

rof. Geo. Forbes, F. R. S., on Long Distance Transmission 
of Power.” After Christmas, Mr. Philip Dawson on “ Elec- 
trio Traction and its Application to Railway Work," and 
W. H. Preece, C.B, F. R. S., on Wireless Telegraphy." 
There are to be four Oantor Leotures by Prof. Vivian B. 
Lewis on “ Acetylene,” on November 21st and 28th, and 
December 5th and 12th.  Dr.S. Rideal will deliver four 
Cantor Lectures on “ Bacterial Purification of Sewage," on 
January 16th, 28rd and 30th, and February 6th. 


Royal Institution.—A general monthly meeting of the 
members of the Royal Institution was held on 7th inst. The 
special thanks of the members were returned to Mr. John B. 

arrington, for his donation of £26, and to Mr. Charles 
Scott Dickson, Q.O., Solicitor-General for Scotland, for bis 
donation of £100 to the fund for the promotion of experi- 
mental research at low temperatures. 


Appointment.—The Birmingham Technical Schoo! Com- 
mittee last week appointed Mr. Thomas Reid, of Dundee, to 
the of head teacher of the Engineering Department st 
the Municipal Technical School. 
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Iaterruption in Supply at High Wycombe.—Messre. 
Edmundsons’ Electricity Oorporation furnish us with the 
following particulars of an interruption at High Wycombe: 
—Aboat 10.80 on Wednesday, November 2nd, one of the 
feedere—a triple concentric lead-covered and armoured 
cable—broke down. The outer ring being the neutral con- 
ductor, was practically short circuited to the next ring, the 
negative blowing the fuse on the station end of the feeder, 
and also most unfortunately melting out the copper bridge s 
on the nentral of all the feeders at the station, with the 
result that there was too great a pressure on the lamps 
on the itive side of the system, which burst a few 
lamps and fused some lamp holders and blew a number of 
fuses, which was the total amount of damage done. At the 
moment the supply was being given from the accumulators, 

no one was in the works. Most of the supply was 
renewed a few minutes after the oocurrence, and everything 
was in order the next evening. The breaking of the earth 
connection caused the fire alarm bells in firemen's houses 
to ring, which was the first intimation of trouble on the 
lighting circuits. rcs 


The Hawley Down-Draught Grate.—The smoke ques- 
tion has been much in evidence in France of late, and many 
types of furnace have been tested. The Journal Universel 
d' Electricite describes some tests on the Hawley down-draught 
grate at a works at St. Denis, when on a four months’ trial 
a saving of fuel has been effected of 11:27 per cent. The 
emokelessness is absolute. The grate was tried in a Bub- 
cock type boiler constructed at Quillac. Anzin briquetti s 
were used as fnel. On four tests an onetan grate showed 
an evaporation of from 7°64 to 8'2, the Hawley grate show- 
ing 9:14 to 9:57, and an economy of 13:28 to 15 86 per 
cnt, The mean economy per d of combustible wes 
14:045 per cent. and per pound of coal 17:290 per cent. 
There are two grates, the upper one of water tubes and the 
lower one of ordinary type, on which is completed the combus- 
tion of the e which f "dig h the top Erste. The pida 
proportion of air comes in above the top grate and passes down 
through the fire. Additional air may be admitted between 
the grates if required. Obviously the upper grate must be 
npe to very severe temperatures, and circulation in the 
tubes of the grates must be copious, and the water supply 
should be good in quality. The upper grate acts as a sort of 
retort to ensure a considerable temperature to the gares 
evolved upon it, heated by passing through the fire bed 
below, while they are mixed with more air in the presence of 
of a hot clear fire on the lower grate. Properly arranged and 
worked, the Hawley furnace 5 for externally- 
fired boilere, but not practicable for internal furnaces, by 
reason of want of space. 


Revision of Charges by the Edison Electric Illumin- 
ating Company of New York.—This company has recently 
decided to enter into more active opposition to the Gas 
Companies of New York, and in a circular issued to the 
public of that city, it has given the details of the new system 
of charging. For small consumers the charges are in future 
to be—10d. per kw.-hour for the first hour's average daily 
we of the total lamp equivalent connected ; 74d. for the 
second hour; 5d. for the third and fourth hours, and 23d. 
for use above five hours. For the larger consumers, guar- 
antesing 2,000 kw.-hours’ consumption each month, and two 
houre' average daily use of the installation, the charges are 
, fixed as follows :—6d. per kw.-hour for first four hours’ 
average daily use ; and 244. per kw.-hour for all use above four 
hours, These charges cover both incandescence and arc 
lighting, and include renewals of incandescence lamps, and 
carbong, &o., for arc lamps. They do not include, however, 
first supply of lamps. If these revised charges lead to the 
Increased use of electricity for lighting and other p 
which is anticipated by the compeny, a further reduction for 
long hour use is contemplated. In comparing these charges 
with those made by the London companies, it is necessary 
to remember that labour and raw materials are dearer in 
New Yo:k than in London, and that gas is also a much more 
costly illuminant than in this country. With gas at 2s. 7d. 
per 1,000 cubic feet, the revised charges of the Edison 
Electric Illuminating Company, of New York, would 
probably fail to win fresh consumers for the electric 


Lectures.—Mr. W. H. Preece, C. B., F. R. S., on Monday, 
addressed the Carnarvon Literary Union on “ Wireless 
Telegraphy." 

On 3rd inst., Prof. Jamieson delivered the fourth of his 
series of lectures on ** Electric Railways and Tramwaye,” at 
the Glasgow and West of Scotland Technical College. 


Obituary.—We regret to announce the death of a well- 
known French electrician, almost unheard of during recent 
ears, M. De Meritens, which occurred last week at 

aris, under very sad circumstances, at the age of 65 
years. His name will be most familiar to electrical 
men in this country in connection with his celebrated 
magneto-electric generator, which was extensively tried about 
20 years ago in many French and several English light- 
houses for illumination purposes. | 


NEW COMPANIES REGISTERED. 


West Kent Electricity Supply Company, Limited 
(50,368).— This company was registered on November 2nd, with a 
capital of £20,000 in £1 shares, to carry on the business of electricians, 
mechanical engineers, suppliers of electricity and manufacturers of 
electrical apparans, and to construct, lay down, establish, fix and 
carry out all necestary cables, wires, lines, accumulators, lamps and 
works. The subscribers (with one each) are:—W. W. 
Pritchard, 39, King Street, Oheapeide, solicitor; Joseph T. Rockett, 
14, Westbury Road, Bowes Park, accountant; Harry G. Pulham, 
4, Denholme Road, St. Peter's Park, W. clerk ; G. 1 Davies, 
8, Laurence Pountney Hill, E. C., architect; George W. Sutton, 61, 
Mostyn Road, Brixton, accountant; Henry M. 
Road. N., iiir and Walter May, 28, Nel e Road, Oatford, 
B.E , surveyor. e first directors (to number not lees than three 
nor more than seven) are to be nominated by the subscribers; qualifi- 
cation, £500 ; remuneration as the company may decide. Registered 
office, 39, King Stret, Cheapside, E. O. l 


Bute Electrical Manufacturing Company, Limited 
on November 2nd, with a 
enter into an ent, dated 


N. Owen, Cardiff, engineer. 
than three nor more than four) are B. Marquand, Thomas M. 
Heywood, Frederick G. Treharne, Augustus J. Marquand ; 
remuneration, £200 per annum, divided between them. 


Drummond Art Metal Works, Limited (59,372).— 
This company was registered on November 2nd, with a capital of 
£5,000 in £1 shares, to enter into an agreement, dated October 31st, 
with “ Whitehouse & Thomas, Limited,” and John H. Oampbell, its 
liquidator, and to acquire and i 
engineers, metal workers, fitters, &oc., 
pany at 17, South Street, Finsbury, E. O., and 189, Drummond Street, 
Ham N ith share 


Ga 

9 

E., typist; Alfred J. Woods A 

F. C. Collyer, jun., 28, Barry Road, East Dulwich, clerk. Registered 
t articles of association. Registered office, 17, South Street, 

Finsbury, E.O. | 


Hamilton, Motherwell, and Wishaw Light Railways 
was registered on 
ber 3rd, with a capital of £20,000 in £10 shares, to construct, 


neighbourhood thereof, and to work by electrici 
all such light railways or tramways. The subscribers one 
share each) are :—Nauheim J. Ferdinand, 56, Oanfield Gardens, N. W., 
entleman; Ernest Lasarus, 83, Cannon Street, E. O., chairman 
ritish Thomson-Houston, Limited; John T. Mers, The Quarries, 


Newcastle-on-Tyne, manufacturer; Harold F. Oharles, 
49, Nunhead Lane, Peckham, S. H., clerk;  Alfted Clemente, 
118, Heath 8 „ N. W., secretary; W. Martindale, 
Newlands, In gentleman; and Albert R. Monk», 


than seven) are to be nominated by the subscribers; qualification, 
£20; remuneration as the company may decide. 

Smith, Simpson & Co., Limited (59, 407).— This 
company was on orembe 311 WA aa 
in [21 shares, to carry on the business of and stoel 
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manufacturers, manufacturers of machinery, boilers, plant, stovcs, 
dyramos, engines, motor cars, rolling stock, &c., and gas, elec- 
trical and general engineers. The subscribers with one share 
each) are: — Walter F. Simpson, Hapton, electrical engineer; 
Arthur F. Simpson, Manchester Road, Hapton, mill mansger; 
John F. Simpson, Manchester Road, Hapton, grocer; Harold 
Smith, Netherheys, Colde, Lancs., engineer; Jcseph Simpson, 
95, Withnell Road, Blackpool, engineer; Arthur G. Brown, 38, 
Victoria Buildings, Manchester, engineer; and James Hartley, 
Moorelands, Weaste. The first directors are Joseph F. Simpson 
(managing director) and Harold Smith; qualification, 100 stares, 
Registered office, 49, Deansgate, Manchester. ' 


New St. Helens and District Tramways Company, 
Limited (59,426).—This company was registered on November 4th, 
with a capital of £150,000 in £5 sharce, to acquire the business of the 
St. Helens and District Tramway Company, Limited (registered in 
1889), to construct, maintain, and work any tramways or railways, 
and to carry on the buticces of ek ctricians, electrical and mechanical 
engineers and c^ntractore, suppliers of electricity, and electrical 
apparatus manufacturera Tho subscribers (with one share cach) 
are :—J. A. Willox, M.P., Parkside Hovus^, Huyton, near Liverpool, 
newspaper proprietor; Tnomas Evans, 15, Tithebsrn Street, Liver- 
pool, cotton merchant; Jacob Atherton, Bingleto*, Huyton, near 
Liverpool, manufacturer; D. L. Chalmers, 5, Fenwick Street, Liver- 
pool, chartered accountant; H. Martin, J. P., Olive Mount, Grosvenor 
Road, St Helens; J. B. Atherton, Manhattan, Gateacre, near Liver- 
pool, manvfacturcr; and F. J. Leslie, 15, Union Court, Liverpool, 
solicitor. The number of directors is not to be less than three nor 
more than seven; the first are Sir John A. Willcx, M.P., Thomas 
Evan’, Henry Martin, James B. Atherton, and Jacob Atherton; 
qualification, 4250; remuneration, £250 for the chairman, and £200 
each por annum for the others. l 


OFFICIAL RETURNS OF ELECTRICAL 
| COMPANIES. 


Drake & Gorham Electric Power and Traction 
(Pioneer) Syadicate, Limited (57,352).—This company's statu- 
tory return was filed on September 1st, when 1,107 shares were taken 
up cut of a capital of £20,000 in £10 shares; £3 per share has been 
called, end £3,321 received. 


Electric Railway and Tramway Carriage Works, 
Limited (57,082).— This company's statutory return was filed on 
September 7th ; 16,087 shares have been taken up out of a capital of 
£150,000 in £5 shares, and £2 per share called; £32,174 has been 
paid, and £11,079 has been received in advance cf calis. 


Electric Light and Power Company, Limited 
(56,786).—This company's statutory return was filed on August 17th, 
when seven shares were taken up and pea for in full out of a capital 
of £6,900 ia £1 shares (5,000 deferred). | 


CITY NOTES. 


The Western and Brazilian Telegraph Company, 
Limited. 


THE report of tbe directors to be presented at the thirty-sixth 
ordinary general meeting cf the company to be held on November 
lith, states that the total earnings amount to £72,692 13s. 10d, as 
against £59,754 17s. 81., showing an increase of £12,937 16s. 24. com- 
pared with the half-year to June 30th, 1897. The working expenses 
amount to £39,376 7s. 9d., as against £44,575 12s. 4d., a decrease of 
£5,199 4s. 7d. Including the amount brought forward from 
December 31st, 1897 (£1,428 5s. 11d.), and the dividend received 
upon the shares held in the Platino" Company, the balance to the 
credit of the revenue account is £44,914 24, from which has been 
dedacted £8,041 123. 5d. for interest on debentures and debenture 
stock, £2,016 33. for iccome-tax, and £1,078 17s. 8d. has been invested 
on account cf the debenture stock redemption fand, £8,000 bas been 
paced to reseve fund, leaving a balance of £25,777 8s. 11d. The 

irectors now recommend the 3 of 5s. per share, free of 
inccme-tax, for the half-year on the ordinary shares, being at the rate 
of £3 6s. 81. per cent. per annum, as against 35. per share, or £2 per 
cent. per annum, for the corresponding period of last year, leaving a 
balance of £1,427 18s. 11d. to be carried forward. In the case of 
shares which have been divided into preferred” and deferred, 
the 5a. per sbare now recommended will be payable, viz., 3s. 9d. per 
share to the preferred sbareholders, and 1s. 3d. to the deferred abare- 
holders. The sbareholders of this company having consented to 
exchange more than the number of shares required under the agree- 
ment between this company and the Brez lian Sabmarine Tclegraph 
Company, the agreement has become operative as from June 30th 
last. In con:equence, directors of the B:azilian Submarine Telegraph 
Cc mpany bave bt come directors of this company, and vice versd, and 
Mr. Andrews, the chairman of tbis company, bas been elected chair- 
man of the Brazilian Submarine Telegraph Company. Mr. Axworthy 
has been appointed manager of the company, and Mr. Hodson, 
formerly the traffic accountant, has been named secretary in place of 
Mr. Ounningham, who has retired. The arrangement now made will 


conduce to the more harmonious and efficient working of the com- 
panies, and will] prove advantageous to the Governments and the 
. publie. The dividerd warrante will he posted on 11th inst. 


Morecambe Electric Light and Power Company. 


A GENBR«L meeting of this company, whose concern has been prr 
chased by the Morecambs Urban District Council, was held at the 
Kings Arms Hotel, Morecambe, on Wednesday, November 2nd, for 
the purpose of haviog an account laid before the shareholders as to 
the manner in which the oss o has been conducted and the 
property disposed of. Mr. Obas. R. Compston, auctioneer, Lancaster, 
s the Jiquidator, and Mr. J.T. Sanderson, of Lancaster, is his solicitor. 
The balance-sheet submitted by the liquidator showed that the total 
reccipts from February 27th, 1896, were as follows:— — 

Cash at bankers, beiag proceeds of the sale of certain plant, £500; 
plant and material sold, £131 123. 5d.; acceptances matured, £51 
14s. 1d.; Morecambs Urban District Council, gross amount agreed for 
plant and undertaking, £3,897— from which £1,179 was deducted by 
arbitration for diminution in value, £2,718; bank interest, £11 
19s. 1d,; total, £3,423 Ds. 7d. The payments to preferential creditors 
at the date of the extraordicary general meeting, February 27th, 
1696, amcun'cd to £70 18s. 7d.; wages and cost of removing plant 
and material amcunted to £11 14. Id.; rent of office and warehouse, 
£38 26.; incidental paymente, £9 195. 11d.; Board of Trade fees, £7 
2«. 3d.; bank commission, £3 12s. 94. ; solicitors to the Urban District 
Council taxed coste, £382; Morecambe District Council, half - coat of the 
award, £41 6s. 9d.; liquidator’s solicitor's costs, including witnesses 
at the arbitration proceedings, £188 10s. 1d. ; Jiquidator's remuneration 
and out cf pccket expenses, £86 15s. 5d.; first debenture bonds in 
fall, including interest, £2,059 118.; second debenture bonds, in- 
cluding interest, a dividend at the rate of 3s. 45% d. in the £ on 
£3,098 2s. 8d., makes £523 12s. 3d., leaving a balance of 13s. 61. 
‘There are no assets available for either unsecured creditors or ordi- 
nary shareholders, as follows: — Four unsecured cash creditors, £128 
11s. 4d.; four unsecured creditors for professional charges, £48 74. 7d.; 
one unsecured creditor for rent, £9 10s.; 23 unsecured creditors for 
plant and trade requisites, £138 4s. 5d.; 104 ordinary shareholder, 
£06,759; total loss, £7,083 13s. 4d. The accounts were audited by 
Mr. W. B. Hodgson, the late chairman of the Morecambe Electric 
Light and Power Company, Limited. The accounts were passed, and 
it was resolved to destroy the books of the company when the liqui- 
dation proceedings bave been completed. 


Veritys, Limited.—The report of this company for the 
year states that the accounts show a profit of £20,977 11s. 9d., and 
and after deducting directors’ fees (£2,000), and making due provision 
for the depreciation of plant, aud for bad and doubtful debts, there 
remains a balance £16,697 . 4s.. 9d., which, together with 
£312 9s. 6d. brought forward from last year, makes a total 
of £17,009 14s. 3d. available for dividerids. 


New Issue.—The Chelsea Electricity Supply Company, 
Limited, bas this week made a new issue of £40,000 43 per cen’. 
debenture stock (ranking pari passu with £60,000 already issued), at 
the price of £108 10s. ' The object of the issue is to provide for tte 
farther development of the company's business. 


TRAFFIO RECEIPTS. | 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
rw November 5th, 1898, were £192 4a. Id.; aggregate to date, £13,135 
12s. 


The Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week en November 4th, 1898, were 32,566 19s. 64.; corresponding 
period, 1897, 5 78. 6d.; increase, £21 12s, 1d. 


The City and South London Railway Company.—The receipts for the week end- 
ing November 6th, 1898, were £1,027; week ending November 7th, 1897, 
1.041; decrease, £14 ; total receipte for half-year, 1898, £18,304 ; corresponding 
period, 1897, £17,580; increase, £724. Miles open, 3j. i 


The Dover Oorporation Electric Tramways.—The for the week 
en November 5th, 1898, were £165 6s. 5d.; week ending Noveinber th, 
1897, £108 12s. 10d.; increase, £61 18s. 7d. ; total receipts to November 5th, 
1898, 27, 840 58. 6d. 


The Dublin United Tramways Company.— The receipts for the week ending 
November 4th, 1898, were as follows:—D. U. T. Qo« horse cars, £23 
158. 1d. ; ditto, electrico cars, 2884 9s. 4d.; D. 8. D. Co., electric cars, £743 
6s. 5d.; total, £8,368 8s. 10d; Sog dii Sod week last year—D. U. T. Co., 
horse oars, £2 843 18s. Id.; D. 8. D. Co., electrio cars, £194 66.; total, 
£8,388 4s. la.; increase, £94 19s. 9d. ; F to date, £75,901 Os. 32.; 
Aggregate to date last year, £70,10217 .; increase to date, 45,798 2s. IId. 

orked :—The mileage -opon is 18 miles electrically, 81 miles by horses, as 
against 8 miles electrically, and 84 miles by horses, for the corresponding 
period last year. 


The Hobart Eleotrio Tramways Company.—The receipts for the month of 
September showed an inorease of £108, 


The Li l| Overhead Railway Company.—The receipts for the week ending 
November 6th, 1898, amounted to £1,451; corresponding week last year, 
#1,841; inorease, 2110. 

The Mexico Electric Tramways Company.—The receipts for October amounted 
to £15,600. 


The South Staffordshire Tramways Company.— The receipts for the week endirg 

November 4th, 1898, were 4662 195.; week ending November Bth, 1x. 
4655 28. 8d.; aggregate receipts for 44 weeks, £27,896 168. 6d.; last year, 
428, 181 11s. d. . 

The Western and Brasilian Tel Company, 
the week ending November 4th, 1806, after ded 
gross receipts payable to the London Platino- 
pany, Limi were £2,876, 


Limited.—The receipts for 
17 p cent. of the 
an Telegraph Oow- 


am — "C !"C'|"-————— —— 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


— done 


| Btock Closing | Closing g 
or Dividends for 
NAME. Share. the last three years. | cs, | bem ig "rs a 
1 — * JJ. y y ³0wꝛ Pf — oon 
— | 1895. | 1*96. | 1897. Highest.| Lowest 
African Direct Telegraph, 4 95 Dobs. 100 | 4 96 .. 100 —104 100 —104 sii 
Amazon Telegraph, shares 18 I0 1 qu 901 6 — 7 5 — 6 —- 
Do. do. 5 % Debs. Red. ... xu TROU T. ues zr . | 92 — 95 92 — 95 “as e 
Anglo-American Telegraph ...  ... Stock £2 98 £2 138 3 61 — 64 61 — 64 63 61 
Do. do. 6 95 Pref. Stock £4 18s|£5 680 6 112 —113  1121—1134 | 113 | 112} 
Do. do. Deferred... Stock| .. | | .. |141— 148 | 144— 143 | 143 | 14 
000 | Brazilian Submarine Telegraph 10 7 7 7 * 16— 16 1 15 16180 15y% 
Do. do. 5 J Debs. 2nd series, | 1906 100 | 5 — .. 111 —115 111 —115 isé ns 
Chili Telephone, Nos. 1 to 44,000  ... to aE. 4 4 23— 34 | 2i— 3} kié i 
Commercial Cable T $100 | 7 8 8 180 —190 180 —190 T . 
Do. do. Sterling 500 year 4 y^ Deb. Stock Red. |Stock| ... ves .. |104 —106 104 —106 1054 ‘ 
Consolidated Telephone e and e 5 13 2 my = — - . 
Cuba . m 8 8 7 — A i 
Do. 10 % Pref. 10 10 & 10 % 10 154— 164 | 16 — 17 às i 
Direct Spanish Telegraph ... 5 4 4 4 4— 5 4— 5 PN vis 
Do. do. 10 Cun, Pref. *} 5 10 10 10 10 — 11 10 — 11 100 d 
Do. do. 4j % Debs., Nos. 1 to 6,000 ... | 50 | 44% | 44% | 44% 101 —10795 104 —107% | ... M 
Direct United States Cable  ... *. 20 27 | 28 11 12 111— 12 llj| 118 
Direct West India Cable, 44 95 Reg. Deb. M (es. | EOD -azi en . 101 —104 101—104 108 » 
Eastern Telegraph, Ord. Stock 225 - es [Stock| ... IL sb Tae . |172 —177 176} | 174 
Do. 34% Pref. Stock ¥ 100 M en *. 104 —107 104 —107 106} | 1044 
Do. ion Certs., 50 95 paid eii is 2 52 — 55 52 — 55 s es 
Do. Debs., sees August, 1899... | 100 5 5 5 100 —103 100 —103 iss -! 
1.432,26 Do. Mort. Deb. Stock Red. Stock 4 4 4 124 —128 xd|124 —128 e ce 
2 1000 pee Oe ee Astral, 75 China Telegraph 10 7 7 7 17j— 171 | 174— 177 17% | 173 
: o 5 us. Gov. Sub.) Deb., 1900, red. ann. 
{ drgs., reg. 1—1,049, 3,976—4,326 f 109 |5 9515 5 100 —104 |100 —104 103 
do. Bearer, 1 ,050—3, 976, 4, 327—8, 100 | 5 5 2 5 101 —104 101 —104 1034 
s Do; 14 Deb. res n .. Stock 4 4 4 125 —129 125 —129 Ma 
astern and South can Telegraph, 5 > Mort. Deb., "A ue 
{ 1900 red. ann. drgs., Reg. 1 to 2,843 d 100 | 5 % | 5 % e ucc 
Do. do. do. to 3 3, 344 to 5,500 | 100 | 5 5 . 101 —104 101 —104 i 
Do. 4 95 Mort. Debs., Nos. 1 to 3, 000, red. 1909 | 100 | 4 4 . . |102 —105 102 —105 T 
| Do. 4% Reg. Mt. Debs. GATES Sub. )1- 1—8,000 | 25 | 4 4 .. 104 —107% 102 —105% Ä M 
180,227 | Globe Telegraph and Trust 10 | 44% | 4476 | 44% | 12 — 12àxd| 12 — 123 124 
180,042 Do. do. 6% Pref. ése 10 | 6 6 6 164— 17 xd 161— 17 17 164 
150 000 Great Northern Telegraph, of Copenhagen... 10 10 95 10 10 281— 281— 293 (d ‘a 
h 150 0001 Do. do. do. 5 % Debs. ... | 100 | 5 5 5 100 —103 100 —103 101 
97,800 Halifax & Bermuda Cable, 44% 1st. Mt. Dbs., w'n.1-1,200, rd. 100 | ... - .. 101 —104 101 —104 is và 
17,000 Indo-European Telegraph ... A 25 |10 10 10 52 —55 xd| 53 — 56 553 53} 
100, 0001 London Platino-Brazilian Telegraph, 6 % Debs. .. |-100 | 6 6 6 109 —112  |109 —112 A S 
484,507 | National Telephone, 1 to 484,597 ^ wc owe] GISER)0 68 53— 58 — bi 576 54 
Do. 6 95 Cum. 1st Pref. 10 | 6 6 6 12 — 14 12 — 14 133 13 
Do. 2 Cum. 2nd Pref. ... 10 | 6 6 6 12 — 14 12 — 14 iii idi 
2 Non-cum. 8rd Pref., 1 to 250, 000 5 5 5 5 53— 58 53— 58 594 
34 % Deb. Stock Red. Stock 34% | 34% | 3495 |100 —105 100—103 1023 | 101 
,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1 5 5 5 — xd) §— 1 is fv. 
» 200/0001 Pacific and European Tel., 4 * Guar. Debs., 1 to 1,000... | 100 | 4 4 4 105 —108 105 —108 
11,839 Reuter’s ... ve 8 | 5 5 5 71— 8 7 — 8 iss -— 
| 8,381 Submarine Cables Trust E i hé "^ s [Oert.| iu en . 133 —138 133 —138 (s saa 
58,000 | United River Plate Telephone ih — <i> ae 5 | 4 5%16% 41 | .. 
1:151,7331 Do. do. 5 J Debs. ij Stock 5 "A .. |108 —106 103 —106 m e 
200,000 West African Telegraph, 5 % Debs. . 100 | 5 5%|5%|99 —102 | 99 —102 Ms 8 
i 30,008 West Coast of America, Nos. 1—30, 000 and 53, 001—53, 008 36 1^ ud e "A — — ves * 
15 900 Do. do. 495 Debs., 1—1 500 gua. by Braz. Sub. Tel. | 100 | ... et .. |104 —107 104 —107 exe v" 
64,200 | Western and Brazilian Telegraph i 1 2 2 8195 124— 123 124— 123 128 | 125 
33,129 Do do. do. 5 Pref. Ord. * sit 73 5 5 5 8 — 83 8— 83 avis e 
Do. do. do. Def. Ord. 74| 1 nil B 4 — 44 4 — 44 Maa . 
X Do. do. do. 4 * Deb. Stock Red. ... Stock . . |107 —110 107 —110 ki si 
8,321 | West India and Panama Telegraph . — Oe 1 i li— 1j li— lë 145; l$ 
4,563 Do. do. do. 6 % Cum. lst Pref. ... | 10 6 6 6 91— 9? | 9j— 89i 9g s 
Do. do. do. 6 95 Cum. 2nd Pref. . 10 | 6 6 6 7— 9 7— 9 - d» 
Do. do. do. 5 % Debs., Nos. 1 tol, 800 | 100 | 5 5 5 106 —109 106 —109 si 
Western Union of U.S. Telegraph, 6 % Ster. Bonds 100 | 6 6 6 98 —103  ,.98 —103 es 
ELECTRICITY SUPPLY COMPANIES. 
80,000 | Charing Cross = Strand Electricity Supply idi 5 5 5 6 „ 7 „ 1114— 124 | 11 — 12 1133| 114 
20,000 Do. do. do. 4495 Cum. Pref. Bil ue i 98 6 — 6 — 64 sk a 
84,000 *Chelsea Electricity Supply, Ord., 5 5 5 6 8 — 9 8 — 9 8} 
60,000 | Do. do. do. 44 % Deb. Stock Red... Stock 44% | 44% | 44% |113 —115 |113 —115 M Ld 
50,000 | City of London Electric Lighting, Ord. 40,001—90,000 .. 105 7 96 10 — 244 | 284— 244 24] | 24 
10,000 Do. Ord. Nos. 90,001 to 100,000  ... SE RE E 42 i eS — 24 | 28 — 24 sat] ams 
40,000 Do. 57 Cum. Pref., 1 to 40,000 ... 10 6 6 6 1 164 | 154— 164 153... 
400,000 Do. Deb. Stock, Scrip. (iss. at £115) all paid | ... | 5 5 6 % 127 —132 127 — 182 | ... | .. 
80,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—80,000 | 10 | nél | nil | nit |124— 133 | 124— 184 131 | 12$ 
10,000 Do. do. do. Nos. 80,001 to 40,000 ES paid. | 10 | ... i .. |10— 11 10 — 11 " " 
20,000 Do. do. do. 6 95 Pref., 40,001—60,000 10 6 % | 6 $19 144— 154 | 144— 154 15 | 14H 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17, 400 . 5. ae Da 5— bi 5 — 55 i s 
15,661 | House-to-House Electric Light Supply, Ord., 101 to 15, 761 5 . 9 — 10 9 — 10 95 91 
12,000 Do. do. 7 % Cum. Pref.. A dh LAE! 94— 104 | 94— 104 " aa 
110,000 | London Electric Sae Corporation, Limited, Ord. is B| a 50 -- 33— 4 34— 4 er oe 
48,050 Do. do. 6 95 Pref. Ed ien 6— 61— 6j BE P ous 
A 400 "Metropolitan Electric Supply, 101 to 62,500 10 | 4 5 6 154— 164 | 154— 163 16 | 15j 
220,0007 44 Y First Mortgage Debenture Stock | ... 44 44 44% 117 —121 117 —121 - T 
6,452 Notting Hill Electric x Fat ^ 10 | 2 4 6 15 — 16 15 — 16 154 | 153 
81,980 |*St. James's and Pall Mall Electric Laght, Ura. — ... 5 | 74395 10495 144 16 — 17 16.— 17 163 | 16 
20,000 Do. do. 7 95 Pref., 20,081 to 40080 | 617%|7 7 9 — 10 9 — 10 " -— 
50,000 Do. do. 4% Deb. Stock Red. Stock 4 % 105 —108 105 —108 
65,000 | South London Electricity Supply, Ord., £3 paid ... E ca T ii 21— 33 22— 33 ! 
— (9.900 Westminster Electric ic Supply, Ord., 101 to 80,000 5779 95 12 & | 144— 151 | 15 — 16 15 153 
* Subject to Founder's Shares. t Quotations on Liverpool Stock Exchange. 
| Unless otherwise stated all shares are fully paid. | Dividends "v in deferred share warrants, d gode being used as capital, 
Dividends marked § are for a year consisting of the atter part of one year and the first part o 
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SHARE LIST OF ELECTRICAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Btock Business done 
Present or Dividends for Closing Cl 
Issue. NAME. Share.| the last three years, 5 Laeger N an 
a s ov. 9th, 1808. 


. Highest.| Lowest 
60,000 | Aluminium ' A" shares, Nos. 1—60,000 .. . 1| «| |. | 2)— 33 | BE 33 33 3 
90,000 Do. 41 % lst Mort. Deb. Stock Rede.. |Btock ... | ... | .. | 94 —100 | 94 —100 


80,000 | British Electric tion 10, .. P . | 104— 173 | 164— 173 171 17 
10.000 o. do. 6 Cum. Pref. 80,001—40,000 ` 10 18 — 14 18 — 14 
, (issued at £2 10s. prem. all pd.) = ris m m 
90,000 | Brush Eleol. Enging., Ord., 1 to 90,000 8| 23%] nil | nil 1g— 13 1á— 1 11 1H 
90,000 Do. do. Non-cum. xd Pref., 1 to 90,000 2| 8 nil 4 t % 2 — 2} 2 — "A es 
125,0001 Do. do. 4$ diu eb. Stock .. Stock] . " 109 —113 109 —118 112 
50,000 Do. do. 2nd Deb. Stock Red. |Stock| . abe .. {102 —106 102 —105⁵ 102 | .. 
20,000 Callender’s Cable Cousin shares, Nos. 1—20,000 ... 5 ; € ns 94— 1lO0jxd| 94— 103 9H .. 
90,000 Do. do 44 95 1st Mort. Deb. Stock Red. |Stock| ... sas *. | 110—118 110 —113 118 | .. 
35,250 | Central London Railway, Ord. Shares oes d | 10| i oF 92— 10} | 10 — 103 10} | 10% 
178,308 Do. do. do. £6 paid ex | ROU: . is jki ve 52— 53— 64 6) | .. 
61,083 Do. do. Pref. half-shares £1 paid 3 ang ye 1j— 1 1 11 T 
71,447 Do. do. Def. do. £5 paid ies eee 2 isa 44— 5 9 
680,0001 City and South London Railway Stock 11 14 5| 127 69 — 71 69 — 71 704 | 694 
22,500 | Do. do. Ord. shares, Nos. 1 to 22 500 £4 pd. 10 ... m "E 228— 3} 8)1— 4 — hate 
82,098 prem pton & Co., a 1 to 82, gil 2e Eo 8| .. see sac 11— 2 14— 2 
! o. 5% 1st Mort. Reg. ebs., 1 to 748 
$2,950 £100, and 901 to 1,070 of £50 Red. CCC 
99,261 dison & Swan Utd. El. Lgt., "AU shares, £3 pd. 1t0 99, 261 5 5 53 6 21— 2i 21— 23i 21 2 
17,189 Do. do. do. „A“ Shares, 01—017, 189 6| 5 53 6 & 4— 6 | 4— 5 
194,028 Do. do. do. 4 % Deb. Stock Rec.. | 100 | ... jx .. |101 —108 100 —102 1003 
110,000 | Electric Construction, 1 to 110,000 ... | 2] 6 6 6 2— 94 | 2 2i 2A 
25,000 Do. do. iv Cum. Pref., 1 to 25,000 ies 27 7 7 22— 8} 81 3 2} 
111,100 Do. do. Perp. ist Mort. Deb. Stock . Stock ... s * 105 —107 105 —107 
91,196 | Elmore’s Patent Co opper Depositing, 1 to 70,000 ... — .. 2| u : a — i + i 
07,276 | Elmore’s Wire Manufacturing, 1 to 69,386, issued at 1 pm. 245.52 ; Sar i- i i— 
9,6001] Greenwood & Batley, 7 Y Oum. Pref., 1 to 9,600 . 10 101 7 7 10 — 12 10 — 12 
12,500 | Henley’s (W. T.) Telegraph Works, Ord. .. is ..| 10] 8 10 12 20j— 213 201— 21j 21 | 20j 
8,000 Do. o. do. 7 % Pref. — 107 7 7 18 — 19 18 — 19 18} 
50,000 Do. do. do. 44 Mort. Deb. Stock... Stock 43% 44%] 44%|110 —115 |110 —115 
50,000 | India-Rubber, Gutta-Peroha and Telegraph Works ..| 10 10 10 10 22 — 23 22 — 23 228 | 224 
7 75 5000 m Do. TS i " d 4 95 1st Mort. Debs. | 100 | ... $i iss 110g ze 107 mecs - 
„500 Liverpool Overhead Railway, evo we] 40 p 2 2i 83%| 108— 1 x 
10,000 |f Do. do. Pref., £10 paid or . | 10 685 | 6 6 154— 16 154— 16 nr. 
87,850 Telegraph Construction and Maintenance ... m 16 15 15 87 — 41 87 — 41 40 | 36} 
150,000 Do. do. do. 5% Bonds, re red. 1800 5 | 5 6 95104 —107 104 —107 M 
540,0001 Waterloo and City Railway, Ord. Stock 100 M a 106 —111 {106 —111 
t Quotations on Liverpool Stock Exchange. t Unless otherwise stated all shares are fully paid. 


Dividends marked § are for a year consisting of the latter part of one year and the first part of the next. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Mire Coe E Electric Supply, Ordinary £5 (fully paid) 104. National Electric Free Wiring, 10s. paid, -I · 

British Aluminium, Ordinary, 10—12 ; 7 % Pref., 11—18. Smithfield Market Electric, 3—4. 

House-to-House, 44% Debentures of £100, 105—108. T. Parker, £10 (fully paid), 14—15. 

Kensington and Knightsbridge Electric Lighting, Ordinary ag Yorkshire House to Hodie Electricity, £5 Ordinary Shares fully 
£5 (fully paid) 18—14; Ist Preference Cumulative 6%, £5 paid, 72—8}. Dividend for 1896—6%. 


(fally paid), / 5b Debentures, 105—108. Dividend, 1897, 
on Ordinary Shares 10%. 


* From Birmingham Share List. Bank rate of discount 4 per cent. (October 13th, 1898). 
MARKET QUOTATIONS, ` Wednesday, November 9th. 
I 
à Increase or 
CHEMICALS, &c. | This week. | Last week. [Increase or | | METALS, &c. | | This week. | Last — —— 
a Acid, rione T .. per cwt. | 5/- | 5J- | T | b Aluminium Wire, in ton lots.. per ton £224 £924 s 
a „ Nitric v. éa S per owt. 22/- 22/- - b Sheet, in ton lots.. per ton £191 £191 : 
a „ Oxalic.. xa S per cwt. 82/- | 82/- | - c Brass (rolled metal 2" to 12") basis per Ib. eta. d. inc. 
a „ Sulphuric .. is .. per cwt. | 5/6 | 5/6 * : » Tube(brazed) .. per lb. Sad. . inc. 
a Ammoniac, Sal .. per ton 87/- 87/- | ee » Wire, basis os per Ib. 7d. d. inc. 
a Ammonia, Muriate (grey) .. per ton £19 £19 ee | f Ebonite Rod T pe per Ib. 8j- aj- ee 
a " (white) .. perton £26 £26 * f 1 Sheet * per lb. 5/- 5/- * 
a Bleachin powder es per ton £6 15 £6 15 xs g Copper Bars .. per ton £65 £65 T 
a Bisulphide of Carbon .. per ton £15 £15 | T | g » nws (basis price) per lb. Sd. Fa d. inc 
a Borax E ee .. per ton £14 10s. £14 10s. aa | "g „ Shee +» per ton £65 - 
a Benzole (90 6, 6, d. wa T .. per gal. 7/- 7/- * 9 Ro ^d e se +» per ton £65 £65 
a „  (50/ 90 57 »5 . per gal. 5/6 5/6 is n German Silver Wire .. per lb. 176 176 
a Copper Sulphate .. T .. perton | £18 10s. £18 10s, | a | h Gutta-percha, fine "P „ per Ib. 5/6 5/6 
a Lead, Nitrate $s S . per ton £28 10s. | £23 10s. * h India - rubber, Para fine Per Ib. 4/- forw'd | 4/-forw'rd 
: » White Bugar ae . per ton 4£8010s. £30 10s. is 1 Iron, Charcoal Sheets .. per ton £18 £18 ui 
» Peroxide .. per ton £27 10s. £27 10s. (1 i „ Pig (Cleveland warrants) per ton 48/11 47/74 1/4 inc. 
s Methylated Spirit per gal. 2/9 2/9 | * i „ Forgings, Seas ee per ton | From £11 | From £11 - 
a Bk Oo} Solvent (90 E lo at | | é „ Serap, heavy 2% per ton 45/- 45/- 
160° C per gal, | 5/6 5/6 | 7 i , Wire galvanised No. 8. per ton £8 15 £8 15 T 
a Potash, 8 in casks.. per lb. Bid, gad. ae g Lead, English Ingot .. .. per ton £1810 £18 15 5s. dec 
a „  Caustic (75/80 %% eo per ton £24 £24 ‘i | g „ Sheet... ,. per ton £1476 £14 15 7/6 dec. 
a „ Bisulphate AE . per ton £35 £35 in) | 4 Mica (uncut slabs 8'long) .. per lb. 5/6 5/6 T 
a Shellac 50 .. per ewt.| 65/- 65/- ee m Manganin Wire No. 28.. .. per lb. 8/- 8/- .. 
a Sulphate of Magnesia T . per ton £410 | £410 " g Mercury .. ` ‘ .. per bottle £79 £7 4 bs. inc. 
a Sulphur, Sublimed Flowers .. per ton £6 10 £610 | * | o Platinum per oz. £3 16 £2 16 T 
a " Recovered Pa . per ton £5 10 £5 10 | en i Steel, Magnet, ‘according to 
a » . Lump .. ss .. per ton | £5 £5 xa | description se T .. perton | From £15 | to £40 T 
a Soda, Caustic (white 70% .. per ton £8 15 £8 15 * i Steel, Magnet, in bars .. = £58 £58 . 
a „ Orystals .. .. per ton £3 £8 às 9 Tin, block .. 2e 0 per ton | £88 to £87 £86 inc. 
4 „ Bichromate, casks .. per lb. 8d. 8d. X | g » fol .. vs per lb. 1/4 1/4 T 
| n „ wire Nos. 1 to 16 per 1b. | 1/4 | 14 
| j Yarns, Cotton, Single 101b, bundles pr 1b, e 
| j „  Flax,6 or S lea.. per Ib. e d. 
j 1 Hemp, 8 ply 10 ws. per 1b. ò 
j " „ Russian, 10 lbs, per lb. 44d. 4 
j » Jute, 180 lbs. rove .. per ton £12 £12 
j „ Manila, 24 thread .. per ton £90 £30 
k Zinc, Sheet (Vielle Montagne bnd.) p.t.| £99 10s. £38 Alx. inc. 
a Quotations supplied by Messrs. G. Boor & Co, 4 Quotations supplied by Messrs. Bolling & Lowe. 
b A » The British Aluminium Co., Ltd j " " » „ Henry C. Yeo & Co. 
€ T " » Messrs. Thos, Bolton & Sons. k x " É * Morris Ashby, Limited. 
d " T " l » " = " Sanders, Wake & Co. 
e ” "n " m » » * " W. T. Glover & Co., Ltd. 
/ T " „ The India-Rubber, G.-P.,and Teleg. Works Co Ltd n ia v M " P. Ormiston & Sons. 
g » " » Messrs, James & Bhakspeare. 9 10 " " „ Johnson, Matthey & Co., Ltd. 
R 97 ” » n Jackson & Till, E 
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THE INSTITUTION OF CIVIL ENGINEERS. 


ABSTBACT OF PRESIDENTIAL ADDRESS OF WILLIAM HENRY 
PREECE, C. B., F. R. S.“ 


(Continued from page 690.) 


RAILWAYS. 


Tux regulation of the traffic on a railway, and the general business 
ofthe line, could not possibly be conducted without the telegrapb. 
The safety of the passenger and the freedom from collision are due 
to the introduction of the block system, which is worked entirely by 
electric signale, and which has been made compulsory by Parliament 
on all British railways. It was my gocd fortune to have taken a very 
active part in the introduction of the block system, especially in the 
assimilation of the working of the indoor (electric) and the outdoor 
(mechanical) systems of ei g and in their interlocking. More 
recently the control of the traffic and the secure working of single 
lines by the Tablet and electrical train staff has been carried to a very 
high state of perfection. Distant signals can now be fixed anywhere 
out of sight of the signalman who works them, for the position of the 
semaphore by day, or the character of the light by night, are repeated 
back by electricity upon miniature signale, fixed in the signal box. 
The state of the signals can even be indicated on the engine to the 
driver in foggy weather wii night, and the state of distant points 
shown to the signalman in all seasons. 

The employment of electricity in the working of railways has not 
aly been highly beneficent in the security of human life, but it has 
mstly increased the capacity of a road to carry trains. The under- 
ground traffic of the metropolis is conducted with marvellous regu- 
larity and security, though the trains are burrowing about in darkness 
and following each other with such short intervals of time, that 
the limit of the line for the number of trains has been reached. 
Electric traction is going to extend this limit by increasing the 
acceleration at starting and improving the speed of running. It will 
also reduce the cost of working per train mile, so that the advent of 
electricity as a moving agency is certain to prove highly economical. 
What it will do as a remover of bad smells and foul air and for per- 
sonal comfort cannot be estimated. Time alone will enable us to 
nun the intrinsic value of public satisfaction acquired by the 

ge. " 

The extent to which electrical appliances are used is shown by the 
following Table, which gives the number and description of the 
various classes or electrical apparatus in use on railways in the United 
Kingdom in the year 1898 :— 


Description. Total. 
Single needle me "n i . 19,494 
Morse sounders ... jv a - ud 431 
„  recorders ... a Ks - sii 105 
Telephones Te See ae " . 12,043 
Duplex apparatus (complete) ... “ae i 26 
Bell instruments (for message work, complet, 423 
with keys, relay and galvanometers, &c ). } . 
Phonopores (complete) ... T iis "n 110 
Block instruments TP ks ids "TED 5 
Trainstaff instruments T “as KT 673 
Tyer's tablet uv dec oae JE BR 
Interlocking "s n 25d Pe =i 4,275 
Repeater s: " - ... 18,450 
Treadles - — tas oF ‘si 880 1,658 
Fouling bars uh m » ies 4 452 
» bar indicators s P" "f 224 
Replacers ... 350 e "x nie i 31 
Slot selectors A To * - Mis 368 
Single-stroke and relay bells "M —. 18,447 
Galvanometers  ... m di ve "T 390 
Large trembler bells (platform, &c.) ... 2.063 
Small „ " e in 5,913 
Night and day switches ... iex s „ 4.827 
e-alarm commutator: ... iss si 5 96 
Train describers ... 1,122 
Light indicators ... y T M "4 
Signal repeater discs... ~~ Te ju 924 
boxes... id " " Md ie 27 
Water-tank apparatus i T - 13 
phone switchboards... és us i 17 
indicators iss ida "T sde 86 
OAE a e e 2 0 1 
Signal lever lock ... XS <a iii 53 220 
Extra contact markers and switches ... 243 539 
Magneto-electric bells ... * iss me 4 
Total 115,247 


DoMESTIC APPLIANCES, 


uM introduction of electricity into our houses has added mate- 
i y to the comfort and luxury of hcme. The domestic telephone 
A in as an adjunct to the bell. Its use saves two journeys. 
a bell attracts attention, the telephone trantmits the order. Fire 
burglar alarms are fixed to our doors and windows; clocks are 
pee, regulated and controlled. Even lifts are hoisted for the 
Im and aged. Ventilation, and in warmer countries, coolness are 
assisted by fans. Heating appliances are becoming very general 
eru LL DA ee UE a 


* Delivered Tuesday, Nuvember lst, 1898. 


where powerful currents are available. Radiators assist the coal fire 
by maintaining the temperature of a room uniform throughout its 
length and breadth. Ovens are heated, water is boiled, flat-irons 
become and are maintained at a useful temperature, breakfast dishes 
and tea-cakes are kept hot. 


ELECTRIC LIGHT. 


But it is in supplying us with light, without defiling the air we 
breathe in our dwellings with noxious vapour, that electricity has 

roved to be a true benefactor to the human race. The Legislature 

as facilitated the acquisition by municipalities of those local 
industries that affect the welfare of the whole community, such as 
road-making, eewersge, the supply of water, tramways, and, above 
all, electric light. No one doubts that nc] industries of a specu- 
lative character sre best pioneered by private enterprise. The 
company promoter bas, however, so abused the power placed in his 
bands by the Limited Liability Act that, not only has the develop- 
ment of electric lighting been retarded in this country, but the 
prospects of private enterprise in furthering other industries has 
been checked. Fortunately the success, the comfort, the intrinsic 
value, the economy and the sanitary properties of electric light have 
commended it to our municipal magnates, and its introduction has 
become the fashion. The following Table shows the position of the 
industry in this country and in the United States at the present 
time: | 

ELECTRIC Light UNDERTAKINGS. 


| 
| 


United Kingdom. United States. 

vp | Companies. | xD mel | Companies. 

Number of central | 
stations ... T 72 63 338 | 2,251 
Capital stock £ | 4,599,154 | 3,258,343 | 3,419,019 | 48,207,527 
Number of arcs 5,753 1,259 26,087 265,064 
Number cf glows ... | 1,393,514 | 1,936,893 | 693,984 | 14,278,358 
Kilowatt capacity 44219 | 24344 | 41,193 | 578,051 


In spite cf our financial troubles, of the inertia of municipal bodies, 
of the active competition of vested interests, our progress compares 
not unfavourably with otber Eur countries, but the prcgress of 
the industry in the United States been phenomenal. e return 
for the United Kingdom is, however, by no means complete. It 
omits all private installations. We in the Post Office alone have 
50,000 lamps which are not. enumerated; and if we consider all our 
great railway companies, banks, warehouses, manufactories, and 
shops which have their own installations, the statistics will be very 
considerably extended. Lamps are being improved and cheapened, 
wiring is being reduced in cost, and the economic distribution of 
energy is being furthered. But the most promising field for economy 
is the combination of all classes of cal industry in one centre, 
especially that of light and tramway working where fuel is cheap, 
water abundant for condensing, and nuisances of no account. The 
cost of the production of electrical energy depends principally upon 
the continuity of ita mopuk If it can be generated continuously 
during the 24 hours of the “ay its cost is only a fraction of 1d. per 
unit. If it is used solely for light a unit may cost 3d. Hence 
local authorities, who are undertakers of electric energy, neglect 
their duty to those who have elected them as the custodians of their 


interests if they fail to secure the tramways in their district, 


either as their own property or as customers for their current. 
For the tramways, by taking energy during the day, reduce the cost 
of working during the. night by removing the incubus of 

continuously imposed on undertakers by Act of Parliament. 
This may enable the ratepayers to be supplied at a price for. electric 
light certainly one penny per unit less than if there were no tram- 
ways. The cheaper the supply of energy unit, the more certain 
an y the advent of the electric light as the poor man’s lamp, 
and the more beneficial its introduction into the confined, ill-venti- 
lated and overcrowded homes of the working classes. By improving 
the locomotion to the suburbs, and enabling them to live in pure air, 
and by clearing the air they breathe of the dg: due to the 


combustion of tallow, oil, and gas, the more should the public 
yp down and worsbip the golden image which pe fesan and science 
ve set up. 


It is on board ship that electric light has been pre-eminently suc- 
cessful, and where it filled such a crying want, that its introduction 
met with no check. It was almost immediately and universally 
adopted. Search lights, prompted i Bass great development of the 
torpedo, were introduced into our Navy as early as 1875 Mr. 
Henry Wilde. The first ship to be fitted with internal electric 
lighting was the In flerible, in 1882. In 1884 the Admiralty ordered 
it to be applied to all H.M. warships. The first application of elec- 
trical power was in the case cf H. M. S. Barfleur, where motors were 
used for working guns, and for the supply of ammunition. It has 
subsequently been partially extended to the working of gun turrets, 
ventilating fans, capstans, and boat-hoisting gear; but hydraulics, 
the child of our venerable Past-President, Lord Armstrong, is the 
form still more generally preferred and used for power in our navy, 
though other nations make a much more extended use of electricity. 
The technical reports received by the United States Navy Depart- 
ment indicate that the electrical appliances on their warships worked 
very successfully during the recent war. Electrical conductors are 
easily stowed away in safe quarters, and easily repaired when severed 
by shot. The electrical energy used in a first-class battleship is 
expended thus :— 


— —— — — tr —————— —jjj— 
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724 
Internal lighting ... 60 EH.P. 
Bearch lights 65 „ 
Ventilation í 30 „ 
Capstans, hoists, &c. 60 „ 
Reserve cr 45 » 
Total ... .. 260 i 
Number of glow lamps : tak eee 1,000 
s" „ 5carch lamps as tes ias 6 
^5 » ventilating fans ... .. 16 


The following table illustrates the progrt ss of electrical work dono 
by tbat branch of the service which is so emipertly presided ver by 
our vice-president, Sir W. H. White:— 


| Rhips fitted Total number Electric 
| with electricity. fitted. machinery. 
Year. | 7 E — : 
Search Antena Search ite ne No. af sets Total 
lights. | lighting. | lights. | lighting. ^ fitted. E.H.P. 
| No. of ! | 
lamps. . 
1876 " Nil. Nil Nil Nol | Nil Nil 
1876 to 1880 J9 Nil 38 Nil | 19 33 
1880 „ 1884 | 30 1 50 | 80 190 
1884 .. IRER, 3150 30 920 8 000 180 3.700 
1888 „ 18994 2865 126 75) 50 000 450 15.000 
1894 ,, 1898 500 240 1.100 95 000 8 0 | 25, 00 
LIGHTHOUSES. 


The introduction of elcctricity into cur Jighthcuses Las rot becn 
such an unqualified success as into our sbips. No new electric light 
bas been installed on the coast of Great Britain since St. Catherine’s 
(Iele of Wight) was fitted up in 1888. Other electric lamps are to 
be found at the South Forland, at the Lizard, and at Soutar Point, 
only four lighthovtes in all upon our coasts. 

This is chiefly due to the great prime cost of its installetion and 
to the annual expense of its maintenance. But the railor bimself is 
not enamoured of it. It dces not assist bim in judging distances. It 
is tco brilliant in clear weather, while in bad weather it penetrates a 
fcg no further than an ordinary oil lamp. Moreover, great modern 
improvements have rapidly followed each other in other apparatus, 
lenses and lamps A third order light of to-day can be made superior 
to a first order light of ten years sgo. Oils bave improved and gas 
has been introduced. Lord Kelvin proposed that lighthouees should 
signal their individuality to passing ships by flashing their number 
in a Morse alphabet. But the Morse alphabet, in 1875, was as 
unknown as Egyptian hieroglyphics to our nautical authorities. The 
same end was attained with less mental exertion by occulting and 
group-flasbing systems. 

A new and very promising plan has recently been introduced in 
France, called tbe '" Feux-éclairs," or “lightning flash” system. 
It has been installed in many places, but especially at the two 
Capes dominating the Bay of Biscay. Nothing more brilliant or 
more effective is to be seen anywhere than the lights that rapidly 
sweep across the borison, like well-directed flashes of summer 
lightning, with a motion that conveys the idea of a wave of some 
illuminated spirit-arm warning the navigator away from the rocky 
dangers of Ushant. | 
1 i a yot introduced this pen: i Any chan 
of our well-consi and deeply-important coast-lighting egetem 
not to be hastily effected. We are very proud of our welk guarded 
shores. Every headland and landfall, every isolated rock, all dan- 
gerous shoals and banks and narrow channels in lines of trade are so 
illuminated tbat navigation by night is as safe and easy as by day. 
Lighthouses and lightsbips stud our channels. Most of them are 
placed in direct communication with our Post Office telegraph 
system, so that the speediest help can be secured in moments of 
difficulty and danger. 

We, however, want improvement in fogs and storms. Here elec- 
tricity steps in. I wrote, in 1893, of wireless telegraphy :—“ These 
waves are transmitted by the ether; they are independent of day or 
night, of fog or snow or rain, and, therefore, if by any means a light- 
house can flash its indicating signals by electrc-magnetic disturbances 
through space, ships could find out their position in spite of darkness 
and of weather. Fog would lose one of its terrors, and electricity 
become a great life-saving agency.” We are nearing that goal. 


TRACTION. 


Electrically-worked railways originated in Europe. The first ex- 
perimental line was constructed by Dr. Werner Siemens in Berlin, 
in 1879. When I visited America in 1884, tk ere was cnly one experi- 
mental line at work in Cleveland, Ohio. Now there are more miles 
of line so worked in Cleveland alone than in the whole of the 
United Kingdom. The reason for this is not difficult to comprehend. 
The climatic influences of the States, the habits of the people, the 
cost of horseflesh, the necessity for more rapid transit, soon proved 


the vast superiority of electric over every other form of traction. 


Horses and cables will soon disappear. In England tbe Tramways 
Act of 1870 bas been restrictive. It deferred the real solution of the 
question for 21 years. Its avowed tendency Las been to throw the 
industry into the hands of the municipalities. Private enterprise bas 
therefore not been encouraged, and municipalities have not taken it 
up. Localauthorities have now been educated. The successful pro- 
gress in the Btates and on the Continent has proved contagious, and 


everywhere our great cities are rising to the occasion. Indeed, to 
neglect to supply tramways where they would be useful, 
and valuable, is to & artala extent an abuse of the trust confided to 
the municipality by the Legislature. Rapid and convenient 
transit is a social factor of great importance to the working chae, 
who can be readily transported from close quarters to pure air and 
healthy dwellings. Hamburg is one of the best trammed cities on ths 
Continent. The trams were constructed by private enterprise unde 
lease from the municipality. The latter supplies the energy, 
The tramway company is bound to take the current at a fair and reson. 
able price, but tbey have also to pay a tax on tho gross receipts, whieh is 
set aside by the local authority as a sinking fund, so that on th 
expiry of the agreement the town will have the capital to purdan 
the tramways. Corporations in this country who have secured a pro- 
Me order for 50 m of eii light —-—— aeo 
powers to supply electric energy for all purposes. It is therefor 
their right, and it may become a very valuable property. The dupli 
cation and multiplication of central electrical stations is likely 
to become a eerious evil. It is absurd to see two buildings erected 
where only one is needed, and two causes of nuisance perpetuated 
where none need exist. I have already pointed out the economy d 
combining electric lighting and tramway working. Tbe relative merits 
cf overhead and underground conductors, and the use of stonge 
batteries, are practically the only important engineering question 
under discussion. The underground conduit system bas been mate- 
rially belped by the practical object lesson to be seen in New York, 
where the tramways are being very successfully worked on this plan. 


The trolley system is much more economical. Its erection does ti 


interfere with the traffic of the streets. The objection to it is 
its anti-sosthetic appearance, but it is wonderful how ideas of utility 
and the influence of custom make us submit to disfigurement. What 
is more inartistic than a Jamp-post, or more hideous than the tar» 
like appearance of many a railway terminus ? 

The corrosion of water and gas pipes, the disturbances of tele 
graphs and magnetic observations, are serious questions arising from 
the introduction of powerful currents into the earth, but fortunately 
the remedies are simple, easily attainable, and very effective. 

I have alluded to the p ed working of our underground rail- 
ways. The success of the 
and Waterloo lines, have placed the question beyond controveny. 
The problem to be solved is, bow is tbe conversion from steam to 
electricity to be effected without interfering in any way with the 
existing traffic or with the existing t way? This is not to 
be solved on paper. It must be determined by actual trial, and this 
is about to be done on the short line connecting Earl's Court and 
High Street, Kensington. Electric traction as an economial 
measure in all cases of dense traffic is so certain, that every grest 
railway company must consider, sooner or later, the working of 
their suburban traffic by electricity. This experiment on the 
Metropolitan Underground Railways, therefore, should interest 
them all. It is a question deeply the interests and com- 
fort of the public and the condition of the congested traffic of oar 
streets. 

The storage battery falfils a very important function in the econo- 
mical working of an electric railway. It equalises the pressure on 
the circuit. It meets the fluctuations of the load. It takes in car- 
rent when the load is light; it lets out current when the load is 
heavy. It thus secures the continuous working of the engines at 
their fall constant and most economical conditions, and it enables 
the engines to be shut down altogether when the load is very light as 
it is at night, in the early morning, and on Sundays. 

In Buffalo the battery is charged by en from Niagara, 21 miles 
away, and the local engines are shut down for 12 hours every day 
and for 10 hours on Sunday. 

Electric traction is invading even our streets. The number cf 
unstable and weak-kneed cab horses seem destined to be reduced by 
their electric competitor; while the pride of London—the fleet 
hansom—will be freed from an obstructive and not always sweet- 


sm avant courier. When thé real storage battery is prodnced 
the automobile problem will be solved. At present steam and oil 
are active com 


(To be continued.) 


NORTHERN 8OCIETY OF ELECTRICAL 
ENGINEERS. 


Mn. RawonTR'us PRESIDENTIAL ADDRESS. 


Mn RawonT said that the position he bad taken up was one of 
considerable difficulty; he bad entered upon a task which in its 
initiation seemed extremely easy, but which in its fulfilment he had 
found difficult. The subject which he intended to bring 

them that evening had a very wide ; it was intended 2 
cover the whole range of electrical practice and experience, and 

fact alone would show them that he must necessary 1o a bt hag 
extent fail, because no man had an experience of wi e 
had therefore endeavoured, so far as he could, to make, as it were, 
a skeleton upon which they would, he hoped, hang the puni E 
their experience, and make that inaugural address worthy UR 18 
intention. The Northern Society, measured by its numbers. 
was small and insignificant, but measured by its activity, 
by the energy and enterprise of its members, it was, he believed, 
the first electrical society in the kingdom, and it was 5 
the members had been so very full of work during the presen 
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year that the Oouncil had found it extremely difficult to get 
the members to prepare and to promise papers for this session; 
in fact, so great was the difficulty, that although they were able 
the assistance of members of Oouncil to fill up succeeding 
dates, it was found quite impossible to out the inten- 
tion of the Council that the first pa of the Society should 
be read in October. It was simply because they made a 
their minds that they would carry out the intentions of the Co 
that they held that meeting at all; it was not because he had a 
malevolent desire to inflict upon them a second address. Knowing fall 
well that all their instincts were scientific, and that the only way to 
excite their interest was to bring before them some new scientific 
development, or the prospect of such development, he found that 
evening that he had got a subject which was not in any sense ecientific, 
bat be thought they would not find it altogether uninteresting, nor 
the time vainly spent, if they were to devote half sn hour to the con- 
sideration of their a in life. On January 10th, 1898, 
de addressed them on the prophetic at of the same question. 
He then told them that he had in his mind’s eye an enormous develop- 
ment of electrical engineering in the year 1898. It appeared to him 
at that time that every one of the flelda of their energy and enter- 
sri was at a point when it was likely to move forward. We 
arrived at that t at which at any moment any 
one of those fields might absorb the whole of their manu- 
facturing er, and he endeavoured to show that although 
Continental countries were making great strides in the water 
power production of electrical energy for transmissicn, there 
was no need to be anxious, because with cheap coal so close, they at 
dome were in a to manufacture electrical energy almost, if 
not quite, so cheaply as they were able.to do in Continental countries 
by water, except, perbaps, in those places where the water power 
cold be de at an abnormally low ccst. The Engineer said 
unt as far as they could see, electricians were always promising to do 
hing wonderful, but never did, that electricity was a very 
apnsive luxury, and that the time was far distant when we should 
beable to produce electricity at anything like the figures that we 
quted. He srg, Fe that they would approve of his conduct in not 
replying to that criticism, for they all knew that the opinion of the 
-Engineer on electrical subjects was usually, if not always, wrong. In 
process of time, however, Mr. Hammond wrote bis paper on tbe cost of 
generation and distribution of electrical energy. He showed clearly to 
the Engineer that the cost of electrical energy had been going down 
during the past few years in a most marvellous manner, and it had 
i descended to one-third of what it was, and tbat the Engineer 
in quoting figures against him knew nothing whatever of the 
n 


In proceeding with his subject, he first of all proposed to run 
lightly over the departments on which the developenant had been 
nore or less strongly marked. In the second place, he proposed 
to glance at the cipal influences which affected the rate of 
ies That he thought was the most important matter tbat they 


. The frst thing that naturally arcse in the mind was the 


the electrical “ boom," the total amount of capital sub- 
Krbed was E14, 748,000. If they had only taken care of 
the money which the public subscribed in those two years, 
we should never have bad to ask for a single penny more in the 
"boe of the 15 years which bad since elapsed. Coming to the 
present year, they found that the activity in electric lighting was 
‘ay peonopnced. There were in 1896, 38 applications for provisional 
15 in 1897, 55; in 1896, 84; the total orders in force being 343, 
00 held by companies, and 243 by municipalities. There were 
vorks in operation owned by 57 companies and 75 local authorities, 
ind 66 works were in course of preparation. He wished to draw 
Mention to the important fact that 145 provisional orders had been 
rated, concerning which nothing whatever had been done. There 
dun do doubt that in moet of those cases the ground waa ready for the 
Ponghahare. There waa a point of interest which he had noticed in 
wing the figures; be found that ont of every £100 applied for the 
py poses of electric ligbtin , £97 went to the manufacturer of plant, and 
is cent. to the man urer of mains. Manufacturers of plant 
"i tul the noise, and held all the meetings, and as far as he could 
sm 9 manufacturers of cable made 5 In 1897 the 
that number of units sold was 60,125,000, a curious point about 
5 was that the whole of that current could bave been prcdnced by 
more than 20 1,000-kilowatt sets working during factory bours. But 
Tee amount of plant employed was not less than 72,000 kilowatts, 
man mind always found a difficulty in dealing with small or large 
RM The moment they got into ons, it seemed as though the 
think could not quite grasp what was talked about. They might 
tint that because we had 14 millions in the electrical indust 
dene had pretty well absorbed all the capacity of the English 
N But compare electricity with gas; the total capital 
Jed in gas was 76 millions, and they spent as much cvery year 
ind Dg their gas as the total subscribed capital of the electrical 
ustty, i, 143 millions. 
ud ge Point to consider was that of electric propulsion. As he 
Sidus them last Christmas, they bad in all about 133 miles cf 
J working. Owing to Parliamentary preliminaries to be gone 


through, 8 to be got out, and capital to be subscribed 
there had been very slow progress. They had only added a matter of 
about 40 miles to the total of last Christmas. There were under 
construction at the present moment 39 miles by municipalities 
and 45 miles by companies. 

In the session of 1898, five electric railway bills were passed, 17 
tramway bills for Iccal authorities and 10 for companies, and 11 pro- 
visional orders, in addition to which light railway bills had been 

ted for 140 miles of line. That, he thought, looked fairly healthy, 
ut the most remarkable fact was that the impression made upon 
their minds by this business was not anything like so startling as that 
which they could receive on looking down those four pages of Lightning, 
containing the results of electric supply undertakings, but when they 
came to actual figures, they found that the amount of subscribed capital 
was £14,400,000, being about £270,000 more than the subscribed 
capital for electric lighting. How did that come about? Where 
was the money going to. and where had it gone? He thought it was 
very difficult to answer the question; it was partly owing to the in- 
itiatory expenditure on schemes, ard partly owing to the large and 
expensive peep. which were being carried out in London to 
connect the suburbs with the City by means of underground tunnels. 
Every mile absorbed nearly half a million pounds, so that the amount 
of capital subscribed for that alone had gone very far to produce the 
figure of £14,400,000. The unfortnpate part about it was that the 
money did not go into their pockets, or at least only a very small 
percentage of the money subscribed for underground railways ever 
reached the pockets of electrical engineers. It went to the engineers 
of Westminster, or to the contractors for underground work. There 
were one or two other developments in propulsion which he had to 
speak about, but which were not quite so hopeful from their point 
of view as those which he had already mentioned. The first was 
the propulsion of boats, and as far as he knew the only active 
company was the Immisch Company, on the Thames, and wbich 
owned a large number of launches, baving a capital of £10,500, 
and which paid a small dividend; he himself was cne of the 
directors. He was looking forward to that class of propulsion develop- 
ing somewhat in the future. Electric launches were tried on Lake 
Windermere, and they were probably aware of the fact that the 
undertaking was a comparative failure. He wanted to disabuse 
their minds that that failure was due to the shortcomings of the 
electrical portion. It was entirely due to the human element. 
The undertaking bad been badly planned, so that the beats had 
to go several miles to be charged, and several miles back i 
to their work. The consequence was that the actual available net 
charge was below the paying limit. The next point which he 
would wing before their nctice was the electric cab. He wished 
he could tell them that the electric cabs were going to be a t 
success. Their number had been very greatly increased, and he 
understood they worked very well, and so far as passengers them- 
selves were concerned he believed they gave every satisfaction. 
How the accumulators were working he could not tell. 

The next head was the electrical distribution of power. The 
present year had been a very important year to them from the point 
of view that a Lords’ and Commons’ Committee had been appointed 
to sit apon the general question of electrical distribution of power. 
First of all they passed two Bills; tbe '"Obelsea" to enable the 
oompany to purcbase compulsorily & site within their own area; 
that was an enormous step in advance of anything that had 
been previously done. The next one was the Metropolitan Company's 
Bill to enable them to lay mains outside their ares, and te bring 
current in. There was a still further and a more drastic cktisc. It 
enabled a company supplying a given area to put ite «c. ing 
station right outside that area, and to get wayleaves across the 
territory of adjoining suthorities for its mains to enter its own 
area. Then the Joint Committee passed its opinion as follows 
upon the general principle of the distribution of power. Fi 
that powers should be granted for the supply of electrical energy 
over an area including districts of numerous local authorities on 
conditions differing from those imposed by the existing Acts, 
" Differing” meant better. Becondly, they expressed the 
the provisions of the Electric Lighting Acts for the purchase by local 
authorities were inapplicable in the case of an ing supplying 
energy in bulk at a high voltage. Those expressions would prove 
most valuable in the coming sessicn of Parliament. The Bills now 
before the House were that of tte General Power Distributing Com- 
pany, which they knew was going to tako a large area in the neigh- 

uzhood between Nottingham to Sheffield, en area of about 2,000 
square miles; and the Bill of the Midland Electzic Company for Power 
Distribution, whose area was in the Black Country, sand who had a 
TU £200,000 on paper. Thcse two were magnificent schemes, 

ether they were well thought out and going to pay he was not 
prepared to say, but they owcd a debt of gratitude to them because 
they squeezed out of the Lords’ Committee those two very important 
concessions. They had, moreover, in their midst as it were, a scheme 
which he thought would commend itself not only to them, but to all 
electricians and engineers throughout the country, as being perhaps 
the mcet prectical development of this idea that bas yet come ouf. 
He referred to the Traffotd Park Estate scheme. That was an 
undertaking that bad been favoured by Mesers. W. T. Glover 
and Co., who were promoting it, and so far finding the money for it. 
The object was to supply power in bulk for driving all the factories, 
lighting the factories, and for supplying producer gas to the houses 
on the Trafford Pak catato. at was a perfectly feasible scheme, 
on which every engineer could form an opinion from the oom- 
mencement, and it would be the nucleus cf a much larger de- 
velopment. The engineers had told him that they originally looked 
upcn bie figmes of the price at which electrical energy could be 
prcduced and sold with considerable doubt. They worked out those 
figures u theix own lines, and found that the results of 
his calculations and theirs cime out safficiently close for all 
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practical purposes. There was at the same time that scheme 
called the Highland Power Scheme of Scotland, of which, how- 
ever, he could give them no further information. As to the 
general distribution of power in factories, that was making very 
satisfactory progress. He had a note respecting the electrical 
chemical PART that was one of those things which he did not 
understand, but he believed it was making very good progress. It 
must be patent to everyone of them that the Castner-Kellner process 
of making alkali by electrıcal energy had proved so far a success. 
He hoped that the scccess would be permanent, so that there 
would be a prospect of such business opening up to them. One 
other point came to his notice, and that was the new process of 
reducing ore by powdering aluminium, making it up with ore, and 
igniting the mass electrically, when chemical energy would be im- 
mediately let loose and propagated through the whole mass, the heat 
generated being nearly equivalent to that of the electric arc. The 
immediate effect was the reduction of the metal operated upon. It 
that invention proved a commercial success, it would open an enormous 
field for the use of aluminium, and consequently for the use of elec- 
tric current. 

He ought now to consider what were the causes which were work- 
ing towards the extension of the use of electric current. They 
knew perfectly well whenever an electric lighting station was 
put down, and worked well or badly, its consumers increased, 
the revenue increased, and the profit increased, and the most 
natural thing which he could do was to give them a few figures 
to show what that development amounted to. He had taken as 
illustrations four stations which had suffered very little from altera- 
tions in price, viz, City of London, Newcastle, Kensington, and 
Chelsea, and he found that with those, with the exception of the 
year, 1894-5, when the increase in the City of London was 48 per 
cent., the increase from year to year had been about 25 percent. The 
year 1895-6 was a phenomenal year. The City of London increased 
43 per cent. and Chelsea 41 per cent., but both of these iplaces were 
subject to peculiar circumstances. However, they might take 
it, he thought, that the natural increase was somewhere about 25 

cent. The next point was one of much more importance to 
them. Tbat was the question of how far the cost of plant and the 
cost of working affected their business. A few years ago (about 
five or six), the cost of a 100-kilowatt plant rope driven was £1,600 
to the public. Now the price fora direct driven plant was from 
£1,300 to £1,400, bat in the meantime either our faith or ideas 
bad grown so much, that no longer did we talk about 100-kilowatt 
sets. Last year all the inquiries were for 300-kilowatts; this 
2 they were for 600-kilowatts, and he understood Manchester 
ad gone to 2,500 H.P. A 600-kilowatt plant was worth about 
£6,000, and six plants of 100-kilowatts each would cost 49. 600, 
so that there was a saving of £3,600. If they had put on 
to the top of that the saving in switchboards, land, founda- 
tions and buildings, the cost of plant should not be more than 
abont 60 per cent. of what it was five or six years ago. He 
thought to a very large extent their efforts bad been stimulated to 
take those big leaps by the clear understanding that those enormous 
wastes which were su to accrue from running engines 
at half-load, could be obviated by a good vacuum and automatic 
expansion. With reference to the working of stations, they 
knew more about that than he did. It was worth while putting 
upon record the fact that whereas four or five years ago they 
did not think it at all an extravagant thing to spend 5d. a unit, 
now there were 14 stations whose total costs, not meaning the absolute 
cost of the unit, were under 2d. That was very interesting, and a 
abe important fact for them. In Edinburgh the cost was just 
under 1jd., and in Manchester it was about 11d. As the cost 
came down the demand increased. The moment they could sell 
to the ordinary consumer at a price which was obviously to him less 
than tbe price of gas, they would sweep in the whole number of 
possible consumers. 

The next point was Parliamentary. procedure, which at present 
was both tedious and oostly. There was not a great prospect 
of their getting much amelioration in that line, but they might 

t some, and the recommendations of the Lords’ and Commons 

mmittee, and the provisions of the Light Hailways Acts were 
distinctly favourable to the progress of the electrical industry. 
They would notice he had put down on his list of principal 
influences which affect p an item marked D under the 
heading of the “Avarice of Municipalities;” he had limited it to 
this narrow word “avarice” because he did not want to go into 
the discussion of the question as to whether, from political reasons, 
it was an advantageous thing for municipalities to take over and 
. manage their business. Neither did he wish to suggest that Town 
Councils were more avaricious than other people. He took it that they 
were all about the same. They all wanted to get what they could, 
but there was a great difference in the way in which avarice was 
exercised. For instance, in some men it produced industry, prudence, 
and thrift, whilst in others it produced-nothing better than envy and 
covetousness. 
He believed that the municipalisation of commercial enterprises 
would be settled by proof or disproof of its economic advantages. 
He considered that municipal electric lighting was too young to 
provide a good basis of comparison; the results were contradictory 
and at present too much under the influence of the personalty of 
the 0 re to permit of accurate conclusions being drawn from 
them, but municipal gas lighting was quite old enough for the 
purpose, and the results would be compared by reference to two 

ge volumes, which were the Board of Trade returns of the gas 
undertakings in the United Kingdom, one representing companies 
and the other municipalities. There are 208 municipalities and 433 
companies o sworks. 

First consider chester, a City which manages its works 
nearly as well as they can be managed by a Oorporation. The price 


the profit is £78,829, that is more than double pro rai, 


below. à 
A. (1) To make a junction with conductors of several wires. (2) 


is 2s. 3d. per thousand and the p is £93,158 interest and £400 
in aid of the rates, total £73,153. On the other hand, the Gat, 
Metropolitan Gas Company charges its consumers the same price sn 
makes four times the profit or double the output, that is, twice the 
profit pro rata, notwithstanding that it bas to pay heavy 
coal. Again compare Manchester with the Sheffield U 
Light Company, the two cities being nearly on a 
cost of coai. The price of gas at Sheffield is 
to 28.; the consumption is about one-half that of Manchester 
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the BSheffüleld Corporation were to authorise the com 
charge the Manchester price of 23. 3d., they could aff 

over £42,000 in aid of the rates at the expense of the consumer; 
if their output were as large as that of Manchester, they could ps 
over £80,000 a year in aid of the rates and still pay to their shar. 
holders £140,000 per annum, as against the £33,153 paid for interest 
in Manchester. But, assuming for the moment that the in 
Manchester were as perfect as in Sheffield, the amount handed ov: 
in aid of rates would be not £40,000 but £80,000 + (£140,000 — £33,155) 
= £186,847. Permit me to ask, where dces the Manchester rate 
payer come in? Has he got the “substance” of cheap gas, orth - 
i shadow ” of 10 per cent. or has he got neither? The nm - 
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equally cheap coal their price is from 2s. 3d. to 2s. 7d., with 5 per 
cent. discount, and yet they desire to manage their electric lighting. 


miles from it. Wigan Corporis on charges 3s. Id. Plymouth ~ 
charges 1s. 9d., but in this Wigan pays in aid of nia ^ 
£9,697, but the difference between their price and that of Plymouth ^ 
on their output amounts to £6,600, so it is clear that the -: 
relative prices of coal they are taking the whole of their apparent =: 
rofit out of the pockets of their gas consumers, that is to my, d : 
Their ratepayers. Again, compare two gas undertakings placed side r 
by side and subject as nearly as possible to identical conditicn— =: 
Stoke-on-Trent Corporation and the British Gas Light Oompa - 
N The Corporation price varies from 3s. 6d. to 23. 9d, bu : 
e company's price is only 2s. 3d. l l 
Electric traction and electric distribution of power was dem 
pushed on by private enterprise, and he hoped that this actin 
private energy would not be entirely killed by municipal 
obstruction. There was one point which was always before tben, 
and that was foreign competition. He was not afraid of it; in 
fact, it ap to bim, that at the pee moment, it wass 
good thing that it was possible to get plant from America, beesae, 
had it not been for that fact, electrical enterprise d the E 
great ulation. 
Central London Railway Company had ordered, be , deren 
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fact, that the Americans were not competing with st 
rices, they were only supplying those orders which ooud 
done in this countrv. last item in the synopsis, as it 
getting very late, he would skip altogether; they knew perfectly 
well what it meant. 
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FRENCH NAVAL ELECTRICIANS. | 


OrncULAB from the Minister of the Admiralty, dated October im. 
1898, relating to the tests to be put before the working electricam 
to be appointed to the vessels of the fleet:— ` 

The Minister of the Admiralty, to the Vice-Admirals, the Oo 
mander-in-Chief, and the Maritime Prefect. 

Gentlemen,—In accordance with my of Septem , 
last, relating to the recruiting of to be admitted into the ` 
vessels of the fleet as voluntary servants for three years, I have the . 
honour to inform you that I have drawn up the following condition . 
for the practical and theoretical examinations that they will ben. 
quired to pe ae 

1. The Composition of the Committes.— (a) In the Ports, TM | 
VVV mechanic of s 
1st class (torpedo- El? | 

(b) In Parke The ohief of the bureau of the central torpedo ans 
electrical 3 A, essais attached to this service; à D$ 
engineer a ce. À 

130 examinstions will take place during 1 
first ten days of each month ata date that shall be fixed by 
Maritime Prefect. . . 
. (a) Practical Examinations. — The manual tests to which th 
electrical candidates will be subjected will include three opener! 
selected respectively from each of the three groups A, B. O gi 


To ` 
lioe one conductor on to another. (3) To makes bruch. (4, 
cui a: brush. (5) To restore a brush, the wires of whieh are bent 
back. 


m 
B. (1) Jo make a commutator. (2) To make an interrupter. (3. 1° 
5 breaker. (4) To make a janotion terminal (5) Give? 
an incandescence lamp, to make a suitable socket for it. 

O. (1) To disconnect and connect a Leclanché battery rers 
(8) To disconnect and connect an electric bell (3) To 


zr . 2 —— — o nad 
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into a given circuit a bell or a pou (4) Given a battery, a 


arc lamps ; search lights ; accumulator elements; battery of accumu- 


lators. , 

B. Batteries: To charge and connect up a ; to introduce a 
inl battery into a cironit. ȚŢ M — id 
Dynamos: Preparations for starting; insulation tests; tightenin 
the brushes; surveillance d working; indications of the 
instruments; lubricatimg; signs of bad working, heating, «perio, 
sboormal indications of a board eee umg 

ons; maintenance of apparatus w 3 

F N 
Accumulators: Connecting, filling, closing, charging, and dis- 
charging; conditions of normal working; general care and 


A ticket will be given for each of the professional tests included 
in the groups A, B, O, and for each section D, E, of the theoretical 


D 
These tickets will be supplemented by the following additional 


ones :— RION 

One for each of the manual tests; two for each ticket of the 

theoretical forming a total of seven. 

Certificates of eli will be issued according to the conditions 

hid down in Articles 44 and 47 of the decree of June 5th, 1897, 
to the present service; but no candidate can be admitted 

"yn obtains a minimum of 98 marks corresponding to a mean 

4. 

The candidates showing proofs of the required aptitude will be 

umitted into the vessels of the fleet sa working electricians of the 

1st, 2nd, or 3rd class acocrding to the certificate of eligibility granted 

to them, and will receive the pay allowed in the class to which they 


orders of detail for the 


POWER GAS FOR TRAMWAYS. 


BrsapILY, if somewhat slowly, the idea of gas power advances and 
takes deeper hold ; Le Gente Civil contains an account of the electric 


their motive power upon a 
5 


gine builders 
(iiered to guarantee a steam ex ture of not over 22 lbs. per 
effective H.P.-hour, or 2°48 Ibs. of coal with an evaporation factor 
d pM power piant builders, 
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ag 
of 1898 the fuel consumption was 850,000 lbs. 
the ontpat 413,849, or equal to 2'05 Iba. of tue i ; 
e 


p 


him to abolish the boiler altogether. Where this has been done we 
know that the question of fuel expense bas lost much of ite previous 
seriousness to the power user. 


THE LARGEST DYNAMO IN THE WORLD. 


In the issue of L’ Energie Electrique for October 1st, 1898, 
is given a description of a dynamo which: is being made by 
the Walker Company at Cleveland for the Boston Elevated 
Railway Company. This dynamo is to develop 3,000 kilo- 
watts at a speed of 75 revolutions per minute. 

The framework is of cast-steel; its form is circular, 
having a diameter of 6:604 metres. The weight. of the 
framework alone is 22,675 kilogrammes. To the interior of 
this framework are bolted 24 pole pieces, whose aggregate 
weight is 13,605 kilogrammes. The distance between dia- 
metrically opposite poles is 4°724 metres. The pole pieces 
ud ed with bobbins wound in shunt series as 

The framework of the field magnets is in two perta, the 
plane of separation being horizontal. It is fixed on the base 
plate in such a way as to be capable of motion parallel to 
the shaft of the machine to a sufficient distance to allow of 
the removal of the por pieces without separating the two 
parts of the frame. The armature shaft has a diameter of 
0:94 metre, and the armature will be built in position at 
Boston. The armature core will have 594 grooves in which 
the windings are to be placed. The commutator is oom- 
po of 1,188 copper bars; its diameter is 2:667 metres. 

he enormous fly-wheel will be bolted directly to the arma- 
ture near its periphery in such a way that the regulating 
power of the fly-wheel will not be transmitted through the 
shaft. This arrangement will relieve the shaft of the arma- 
ture and the keys from the enormous strains that they 
would otherwise have to bear. The whole weight of the 


complete dynamo is 113,375 kilogrammes. 


The machine has been designed with the greatest care. 
Each part subjected to mechanical or electrical strains pos- 
seases a high factor of safety. The dynamo is capable of 
developing twice its normal output for a short time, and can 
stand continuously an overload of 50 per oent. 
The greatest care has been taken to render the efficiency 
of this machine superior to that of existing large dynamos. 


— ma 


NEW PATENTS AND ABSTRAOTS OF 
PUBLISHED SPECIFICATIONS, 


III PATENTS.—1608. 


Compiled expressly for this journal by W. P. Tmowrsos & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W. O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. < 


6,9914. “-Improvements in-index 
and other indicating or measuring WESTON. 
Dated October 28th. ate claimed under Patents Rule 19, March 
22nd, 1898.) (Complete. | 


23,815. "A method of and improvements in apparatus for 
electrically indicating time." O. E. Kwar. Dated October 24th. 


22,884. Oombined engine and dynamo which may also be used 
as a motor and pump or virg Tires B.J.B.Mirzs. (O. O. Cowan 
and M. L. Whitfield, United States.) Dated October 24th. (Complete.) 


22,935. “Improvements in connection with branch lines from 
strong currents for preserving the insulation” O. Suru. (L. 
Gottscho, Germany.) Dated October 24th. 


22,344. “Improvements in electric arc lamps.” H. DuravAM 
and F. F. Brenat. Dated October 24th. (Date applied for under 
Patents, &0., Act, 1883, Sec. 103, March 24th, 1898, being date of 
application in France.) (Complete.) 


39,957. “Railroad switch.” O. H. Sraavss and B. J. Roermn. 
Dated October 24th. (Complete.) i 
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22,983. “Improvements in elosed conduit electric traction. " 
R. KzwmwEDy. Dated October 25th. 


22,396. “An electrical fish-pond (improved).” 
Dated October 25th. 


22,419. “Improvements in telephone transmitters.” M. Brnd. 
Dated October 25th. (Complete.) 


22,434. “A new or improved device for regulating the tension 
of continuous electric currents.” D. Monnier. Dated October 25th. 
(Complete.) 


22,442. Improvements in electric discharging apparatus for use 
in the manufaeture of waterproof cloth." O. J. Bavar and J. E. 
Baxter. Dated Ostober 25th. 


22,449. Improved combined brake-pipe and electrical coupling 
for railway trains.” A. d. WII Dp. D October 25th. ^ i 


22.461. ‘Improvements in primary batteries.” J. Y. JOHNSON. 
(H. J. Dercum, United States.) Dated October 25th. (Complete.) 


22,186. “Improved means of electric communication between the 
passengers, guard, and driver of railway trains.” T. Wmson. Dated 
Ostober 26th. 


22,523. “Improvements in conduits for electric tramways.” 
M. H. Surrn. Dated October 26th. 


J. F. Mores. 


22,537. “Improvements in or connected with electric push 


buttons.” G. T. Dated October 26h. 


22,545. Improvements in automatic 5 exchanges." 
W. P. Tompson. (Tae Strowger Automatic Telephone Exchange, 


United States.) Dated O:tober 26th. (Complete). 


22,547. “Improvements in appliances or apparatas for auto- 
matically replacing fuses in electric light and power installations.” 
B. HanBrsoWm. Dated O:tober 26th. 


22,569. Improved 'telf-replacing' indicator for bells, telephones, 
or other apparat us.“ E. N. W. Home. Dated October 27th. 


22,578. “A new or improved method of bonding or conrecting 
rails used for electrical traction and the like.” W. RosRHTOH and 
R. E. GRIFFIN. Dated October 27th. 


22,584. An improved telephcne index.“ J. F. O'Baizn. Dated 
October 27th. A 


22,599. “ Improvements in electric méters." THE Bnrrisg THOM- 
sow-Housrow Oompany, Lrurrmp. (O. D. Haskins, United States.) 
Dated October 27th. (Complete.) ds 


22,670. “Improvements in incandescent electric lamps.“ TRI 
British THomsox-Houstom Company, Limrrep. (G. B. Painter, 
United States.) Dated October 27th. ( Complete.) 


22,601. “Improvements in electric arc lamps.” Tax Bnrrisn 
THomson-Houston Company, Liurrep. (H. C. Spinney, United 
States.) Dated October 27ch: (Complete.) ; 


22,603. "Improvements in prepayment electricity meters" F. M. 
Lone and E. Sonatrnen. Dated October 27th. 


22,022. “ rovemonts in or relating to electrolytic baths.” Q. 
Marso. Dated October 27th. 


22,664. “New or improved appliances for use in securing the 
copper bonds or conductors in electric tramway rails." . M. MUNRO, 
H. BRECKNELL and H. I. Roamas. Dated October 28th. (Complete.) 


22,083. ‘Improvements in couplings for electric conductors." 
Tas Braise Tnauowsom-Housrox COMPANY, . (F.E. Oase, 
United States.) Dated October 28th. (Complete.) 


22,686. "Improvements in magnetic brakes.” S. Prrr. (The 
Elektricitäts Aktiengesellschaft vormals Schuckert & Co., Germany.) 
Dated October 28th. (Complete) 


22,697. ‘Improvements in apparatus for regulating the intensity 
> 5 nts.” H. D. WiBRATTE and A. F. LaNasPEZE. Dated 
ctober 3 


22,699. 8 in dynamo ele ctrio machines.“ W. B. 
oo H. A. Mavon, and Mavor & Courson, Lro. Dated October 

th. 

23,700. "Improvements in the manufacture of tubes or conduits 


ot the like, more especially intended for containing electric cables or 
conductors.” H. Epmounps. Dated October 28th. l 


22,728. Improved means for effecting the collection and trans- 
mission of bigh potential electricity.” B. H. Tuwarrg. Dated 


October 29th. 
22,729. “Improvements in methods having for their object the 
electrical propu of tramway cara and other vebicles, and in 


apparatus therefor.” B. H. THwarrm Dated October 29th. 


22,762. “Improvements in the method of and apparatus for 
indicating and arresting the speed of electric tramway cars and the 
bed vehicles.” C. E. B. Hort and A. J. Tayton Dated October 

22,768. “Improvements in methods of and a atus for 
increasing the volume of sounds from telephonio or phonographic 
instruments, and transmitting such sounds to distances.” He L. 
SHORT. Dated October 29th. 


22,777. "An improved light distributor or reflector for electric 
incandescence lamps." O. FELDMANN. Dated October 29th. 


22,704. “Improvements in electric railways or tramways.” 
J. D. F. Ayprews. Dated October 29th. 


22,799 New or improved method of and means for switching on 
and off the electric current in surface contact systeme for e i 
propelled vehicles snd safety ‘cat-ont’ for same or other surface 
contact systems.” F. H. Davins and R B. DRarcorr. Da! cd 
O. tober 29th. 


22,802. “Improvements in or connected with reficctors for 
incandescence electric and other lampe." L. J. STERLE, Sir J. B. 
MAPLE, Bart., and J. Vergrry. Dated October 29th. : 


22,809. “Improvements in or ccnnect:d with incandescerce 
electric lamps.” L. J. STEELE, Sir J. B. MAPLE, Bart., and J. Verity. 
Dated October 29th. 


22,805. “Improvements in are lamps and in carbons for same.” 
T. O. J. Tuomas. Dated October 29th. 


ABSTRAOTS OF PUELISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Merre. W. P. 
Tuompson & Oo., 322, High Holborn, W. C., and at Liverpool, 
Manchester, and Birmingham, zy ice, post free, 9d. (in stampe). 


1897. 

13,735. "Improvements in primary batteries." W. Rowsornay. 
Dated June 3rd, 1897.  Relstes to batte'i-s of the kind described in 
Sp cification No. 2,978, 1897, in which the reparate celis are arranged 
in steps and tbe liquids circulate through them from the nopen to 
tbe lowest. The positive electrode may be iron, and tbe liquid in 
contact with it is water, and the cock of the water cistern is connected 


flows through the battery so as to prevent local action 
circuit. 1 claim. 


21,249. Method of, and ap 
through leakage currents or the lıke of electric railway sectia 
switches.” J. G. Lonnaiw. Dated September 16th, 1897, (The 
Esmond International Electric Traction Company.) Relates to 
the sticking through leakage currents cf electric railway section 
switches and consists in providing for that purpose what may bs 
termed leakage plates. These leakage plates are masses of con- 


us for, preventing the sticking, 


they should be placed el: c'rically nearer to a rail than are the working 
sections. The leakage plates are electrically connected to the section 
switches at a part thereof which, electrically speaking, is situated 
between the switch coil and tbe part at which contact with the 
supply conductor is made and broken. 12 claims. 


25,434. “Improvements in trolley wire bangers, far use in over- 
head lines of electrical railways or tramways.” P. Dawson. 
Dated November 20d, 1897. Relates to improvements in the 
construction of trolley wire bangers for overhead lines in electric 
railways. The harger is made in one piece for cne, two or more 
overhead line wires which can readily be attached: to span wires or 
bracket arms, and in which the wires are more easily inserted in or 
removed from their insulators. 4 claims. 


28,839. ' Improvements in trolleys used on overhead wires for 
electric traction.” W.Woop. Dated December 7th, 1897. Relates 
to improvements in trolleys, and consists in msking the plates which 
carry the trolley with a double flange at the base projecting beyond 
all the wearing parts to protect them as they pass over the wires or 
insulators. Tbe insulators of the trolley pole is also secured by 
covering it with a hat of mica, &c. In order to take up the wear of 
the ball race, the adjusting sorews with fine threads and obases cut in 
the opposite sides of the nuts to receive each end of a collar pin in- 
serted in the spindle, whereby a fine and reliable adjustment is 
obtained. 3 claims. ; 


90,447. “Improvements in supplying electrical energy to rail. 
ways worked alternating currents." Sremmnus Bros. & Co, 
LrwrrTED. (Siemens & Halske.) Dated December 23rd, 1897. Refers 
to railways worked by alternating currents, and consista in providing 
those of the line requiring à small ex ture of energy with 
conductors adapted to supply only single-phase currents to the motors 
on the cars, while to those parts of the line where a expendi- 
ture of energy is required, supply conduotors are provided which are 
adapted to be fed with polyphase currents either from the main 
supply station, or from special transformers provided along the line. 
claim. 


1898. 


22,717. "Improvements in interrupter for electrical circuits, more 

rticularly applicable to induction coils" O. E. 8. Pure. 

ted August 4th, 1898.  Interruptere for induction coils are 
constructed with two bodies of mercury constita the contacts. 
These are brought together and from each other at the 
required intervals, instead of employing one mercury and one polid 
metal contact. 3 claims. 
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CONTENTS: - LIMITED LAWS AND UNLIMITED 
Limited Laws and Unlimited Frauds... BE WM X. FRAUDS. 
An Improved Telephone Indicator (illustrated) .. dvo P TOL 
** — 2. T ca adum of the Lond Wie Jute to the new Lord 
How Dynamos are Bold eu. . 794 Mayor has attracted considerable attention, and been described 
The 8 Electric Light and Refuse Destructor T34 as a remarkable speech. There seems to ns, however, to be 
Works 735 something less remarkable in the address itself than in the 
The London Ocunty Conni .. 797 fact that it should have been delivered. For what are the 
| S Du Tu Join Scheme. Rleotrio Lighting gg; Lircumstances? The Lord Chief Justice of England seized 
The Burning Question ... ei e a „~ 738 the opportunity to call the attention of the Lord Mayor of 
Gas v. Electric Traction | .. 738 London to the existence of “ frand of a moat dangerous kind 
Cost of Electricity at the an N Winter Gardens . 738 which is rampant in the community, involving great pecu- 
NS t e 195 niary loss — largely borne by those least able to bear it— 
Testing TII TI TT eee 99 3 2 2 
Rs The Brighton Breakdown (illustrated) ). . . 739 and,” what he thenght more important, “werking in- 
Legal :—South v. Mayor and . ot Bedford . .. 739 sidiously to undermine and corrupt that high sense of publio 
-Bily v. Lindsay..  .. n. 3. 741 morality which it ought to be the common object of all 
Business Notices, &o. - .. 741 interested in the good of the community to maintain—frand 
Liverpool iR Bleetric Tramways (Buried vee 745 blunting the sharp edge of henvgr and besmirching hoponr- 
a ~ "^" 754 able names.” When dhe personification of English justice 
Tus “ i 766 «declares that such evils are rampant, it is a tacit admission 
bars List of Electrica! Compania , 257 that the law which he.administers daes not provide for their 
Market Quotations ese o 0 5. 758 suppression; and this was practically the reason for Lord 
The Institution of Electrical Engineers - .. 759 Russell's remarks, He considered it time that publio 
| 0 eee Civil Engineers (conclude) . etm de: opinion was aroused on this question." The publio—the 
. lor LOTT ME afferes—nho oou, of themselves, nikato the remedy, 
ner Patents. ese o 0s. 764 have to be spurred by the Administrator of the Law to pro- 
vide him with the necessary authority to cope with the 


frands which he so sternly reprobates, and so Ineidly exposes. 
What is the reason for this extraordinary apathy on the part 
of the public? It cannot be that the losers and gainers are 
as evenly balanced as the losses and gains. The majority 
suffers—the minority gains. Every man with a vote must 
‘have experience more or leas direct of the losses incurred. 
But the scandal continues. . 

Making all allowances for the inertia natural to the law 
makers, there must be some reason for the lack of legislation 


on this subject. It is doubtless to be found in the anxiety 


not to undnly hamper the working of the limited liability 
principle. “That law has," says Lord Russell, “ effected 


much good. Its object was to enable tbat.to be done by 
honest co-operation of the many, which could not be done 
- by the unaided efforts and resources of one or of few." The 


advantages which have resulted from the honest working of 


the Acta have been enormous, bnt the facilities afforded for 
. acquiring ill-gotten gains, or wasting other people’s money, 
. Whilst still walking within the law, have been considerable, 
too. When we are told that during the last seven years 
. £28,000,000 have been lost to the community, and gone 
. into unworthy pockets it wonld seem that the time.is more 


than ripe for some amendment of the law, and it may be 


hoped that the fear of making some mistakes will no longer 


stand. in the way of an effort to remedy the most crying 


evils. 


It was suggested to the Lord Mayor that “ he might give 


to the legislature the benefit of his ripe experience in 
. commerce in advising how the existing state of things 
might be remedied.” In eloquent words he was further 


reminded that he and “the great Corporation of which he 


Was the head could do much by example, by condemnation, 


by ostraciam of any persons who have acted a part in any 


zuch nefarious enterprises.“ Whatever may be done by 


means of the law, there is evident advantage in proclaiming 
l cuc t up ird E 
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a higher tone of morality and inspiring men-with the oon- 
viction that simplicity of life with honesty is to be regarded 
as a treasure compared with showy luxury attained by doubt- 
ful means. But the race for wealth is too keen, and the 
desire for ease and affluence too deeply ingrained, to be 
readily affected by a sermon from the justice seat: or 
ostracism by Common Councillors. It will need a very 
riringent law and a series. of. “awful examples before 
it is generally recognised that it is a crime to waste 
other people's money, sell social influence for hard cash, and 
prostitute the pages of the press in opnsideration of “deals,” 
“options,” or other methods of payment chosen simply to 
avoid detection or to pacify the recipient's scruples. It is 
appropriate for us to mention further the need for a high stan- 
dard of morality amongst professional men engaged to report 
upon. what we may call the: “raw matériel" of many new 
companies. One common cause sof loss; said Lord 
Russell, is over capitalization to satisfy the greed. of the 
promoter to cover" (amongst other stated expenses) “ extra- 
- vagant fees for expert reports. T TU EE. 

An expert is employed by a promoter, and on general 
principles will often consider it his duty to do his best for his 
client by taking the most favourable view of the subject 
submitted to him, or, his report will be strictly acourate, 
: capable of the most complete demonstration scientifically, 
- yet, when used in a commercial sense, will convey to the 
. non-scientific an impression the reverse of true. There is 
need for a broader view of their functions by experts. They 
Should take up the position of a judge rather than that of 
an advocate, and in every case in which their report is in- 
tended as an aid to obtaining capital, they should: consider the 
imprersion which will be conveyed to the uninitiated, rather 
than limit themselves to the precision and accuracy only to be 
understood by those as well informed as themselyes. It would 


also be a good plan if an expert were to make it a condition 


of the publication of his report that the prospectus should 
be submitted to him... A meaning may be read by the pro- 
moter and expressed in the prospectus which the expert had 
no intention of conveying. We are considering here the 
 most-favourable case. No-preceutions are to be suggested 
- to'meet the report of the “ expert who is only “ eminent,” 
the * authority " who is only “great,” to the author of the 
prospectus. We ought to be content toappeal to the highest 
motives, but in an age when the commercial spirit permeates 
even the professions we may be pardoned for remember- 
ing that the value of opinions is ín proportion to 
the confidence that may be placed in them, and if the 
 erpeétations of snocess are continually falsified by resulta, 
theré will céase for a time to be any demand for such 
reports at all. Such is the fatuity of. the investing 
public, that after a while the repetition of an old dodge 
` conjures their subscriptions with ease, We may illustrate 
- one feature of this fatuity, and, at the same time, the advan- 
tege to a company of the capable director with some sense 
of responsibility, such as Lord’ Russell would desire to find 
more general. In the early eighties there were issued simal- 
taneously the prospectuses of two companies seeking 
to embark in electric lighting. One was a company 
acquiring rights in a single patented article for a single 
Eoglish county.. There were large payments for these 
rights. The other company sought capital for the 
development of electric lighting, without regard to any par- 
tionlar system, or any particular area. It paid away no 
money for patents or promotion. The first was subscribed for 
about four or five times over; the second received a respect- 
able subscription, but by no means the full amount offered. 
The disaster resulting to the first and all its fellows is toler- 
ably well known. The second returned, if we remember 
rightly, 193. 6d. for every £1 subscribed. The company 
was really born before ita time. A few years later, when 


. The Physical Society 


capital was badly wanted, it would have found an excelle 
field for its operations; but on investigating the position 
after its formation, its directors saw that the time for the 
profitable use of the capital was not sufficiently near to 


justify them in retaining the shareholders’ money, and 


they had the courage and the wisdom to dissolve th 
company, all the money being returned except a small 
fraction which had been absorbed in absolutely necemary - 
expenses, It is not to be expected that any amm. 
ment, of the laws will amend the tendency of th 
thoughtless investor to take his share in the speculative 
mania of the moment. Prudence, like sobriety, is not to be 
secured by Act of Parliament, but the ways of the financial 
transgresor may ba made less easy, and we earnestly hope 
that certain glaring defects in the administration of the 
-Limited Liability Laws may be the nearer to being remedial 
by the outspoken utteranoe of the Lord Chief Justice, 


— ee eee ae ee ` 
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.. WHEN a member of the Council of 
learned society informs the author of 1 
paper, under discussion, that the subject 
might have been discussed to greater advantage at a meeting 
of some other learned body, the author scarcely know 
whether to take the suggestion as a compliment or «i 
reproof ; and those present wonder whether it is a mode 
confession, on the part of the speaker, as regards his om 
powers of criticism, an apology for their own silence, or a 
mere obiter dictum. When, therefore, Prof. Ayrton began 
the discussion on Mr. Albert Campbell’s paper by raising the 
question of whether it ought not rather to have been me 


Meeting. 


at the Institution of Electrical Engineers, nobody seemed to 


grasp the idea. Mr. Campbell replied that The Magmic 
Fluxes in Meters and other Electrioal Instruments," certainly 
did relate to matters technica], but as his work was of the 
nature of 8 scientific investigation he preferred that it should 
be discussed from that aspect and by the Physical Society, 


It was scarcely the question for an ordi meeting ; 
the time and sensibilities of Fellows w be best 


served by entrusting the choice of papers entirely to 
the igma of the Oouncil Prof. Ayrton and Mr. 
Mather, however, did good service in accentuating the 
rincipal points of interest in Mr. Campbell's paper. 
he effect of the earth’s field on a Weston instrument 
appears as an important factor in determining the limia 
of accuracy; the pole-pieces exag the earth’ 
field, so that the errors cannot be calculated from the simple 
ratio of the flax of the magnet, to the earth's H 
outside the instrument, Mr. Oampbell’s figures differ fron 


-those obtained at South Kensington ; it is probable that the 


variation is very different for different instrumenta of the 
Weston type, at any rate with such as are not provided with 
an iron case. The very ingenious method of Mr. J. H. 
Reeves for making comparisons and measurements of stray 
fields and “ working” fields, promises to settle this ands 
great many magnetic questions.” His method, judging from 
the short account he gave of it, is of very wide application, 
avd we await with interest further information ss to bis 
researches. We are glad to weloome Prof. Everett 
London. Quite recently he resigned the chair of 
Natural Philosophy at Queen's College, Belfast, after 
30 years of useful work. It 1 that the two papers 
down for reading at the Physical Society last Friday are both 
by former pupils of his at Belfast, one of whom, Prof. 
Morton, M.A., now sug gie Prof. Everetv's old position a 
Queen's. There is yet hope for Irish Natural Philosophy. 
Prof. Everett contented himself by reading only a very short 
abstract of Prof. Morton’s paper on “The Propagation of 
Damped Electrical Oscillations along Parallel Wires.” Mr. 
Oliver Heaviside's communication attributes the discrepancies 
in question to natural causes; his description of the action 18 
particularly worthy of attention: When a wave-train pass 
any point on a wire, its surface is subjected to an impulso? 
vibration, lasting only & very minute fraction of a second ; 
a vibration, moreover, which is very rapidly damped. & 
there is no definite resistance,” | 


` 
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“AN IMPROVED TELEPHONE INDICATOR. 


Tus indicator, the invention of Mr. P. Rabbidge, is an 
arrangement of great simplicity, and is well worth notice; 
it is intended to replace the shutter indicator ordinarily in use 
with telephone switchboards, but it may be employed in 
combination with ordinary eleotric bells, or for other similar 


"n figs. 1 and 2, which show one form of the indicator, 4 

is a U-shaped permanent magnet, whose poles are marked N 

and s respectively, and c and D are the two parts forming 
the soft iron armature to the magnet. E: 

Of these two pieces, c is fixed so as to be immovable rela- 

tively to the permanent magnet, through one of whose 

- poles, N, it passes transversely in the direction of the other 


8. 
The other of the two armature pieces, D. passes freely 
: throngh a hole in the pole, s, similar to that in the pole, N, 


Fia. 1. 


‘= through which the piece, o, projects. The two pieces thus 
— form when in the position shown in fig. 1 a practically con- 
^ nnous cylinder, bridging the gap between the two roles 
and 80 fulfilling the function of an “armature” or 


+- ` The movable piece, p, is made longer than the piece, o, 
and carries on its extremity a push-button, E. 

F is a spring in compression which tends constantly to 
force the movable armature piece, D, out and away from the 
> piece, C, but which is not strong enough to effect this when 
7 the two adjacent ends of the two armature pieces have been 
brought into contact, say, by hand, and adhere under the 

influence of the magnet, A. 3 

Around the armature pieces and between the poles of the 

Magnet is a bobbin, d, of such an internal diameter as not 

impede the movements of the armature piece, p. This 


Coil is so wound and so connected electrically as to oppose 
magnetic flux through the armature pieces, c and D, due 


to the magnet, a, and when the effect of this is sufficiently 
Powerful to allow the spring, F, to assert itself, the piece, D, 
les ont under its influence in the direction indicated by the 
arrow, Fl, and assumes the position indicated by the dotted 

. The push, E, then protrudes through the hole, 81. 
If the current in the coil, d, has ceased or fallen to so low 
A yalue as to be insufficient to effect the release of the piece, 
Dy when the operator pushes in the push, E, so as to bring the 
© ‘Wo adjacent extremities of the armature pieces, C and D, 
„ into contact they will adhere and the push, E, remain pushed 
u until the next signal-current traverses the coil, c. The 
% Mb £, may bear a name or a number, or any other device 
“gi “scription upon its surface; or its movement may indi- 
a ttethe source of the signal, or give other requisite informa- 
! v ti by means of a shutter, as shown at K, bearing the word 
sf Ace ! fig. 3; the face, Kl, of the shutter which bears the 
„ Ww. being turned out of sight when the two armature 
Wie ia contact as is shown in fig. 1. The shutter 18 


pivoted at, and there engages with it a small projection, 
E°, on the push, E, which imparts to the shutter a quarter 
revolution, thus causing the inscription to be displayed when 
the push protrudes through the box as a result of the passage 
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ok a current throngh the coil, d, and causing the inscription 
to be returned to its hidden position when the operator 
replaces the push. "E | 

In another pattern the indicating part is the face of the 
enclosing box parallel to the magnet core, there being an 
opening in this face at which a coloured disc attached direct 
to the sliding part of the indicator appears when the sliding 
part becomes released, A 

All parts of the arrangement are plain, substantial, and 
not liable to get out of order. 


ELECTRICITY AS A MEANS 
OF POPULARISING HEALTH RESORTS. 


By Gd. RATCLIFFE HULME. 


THE authorities of health resorts, in these days of competi- 
tion, are compelled to bestir themselves in the direction of 
maintaining and increasing the popularity of their towns. 
Consequently, they find it n to advertise largely, 
build parades, acquire parks, baths, and piers, and generally 
spend money wholesale in aii b out improvements likely 
to attract visitors. In the discussions which arise from 
time to time as to ways of means of effecting this object it 
is, however, seldom that any value is attached to the popu- 
larising influences of electricity. On the contrary, whenever 
the subject is broached at all, its value in this respect is not 
infrequently derided, and opponents are wont to indulge in 
tirades about saddling the town with an everlasting debt, 
and so on. More especially is this the case when the first 
year’s working of the local electricity works results, as might 
be expected, in a small financial loss. ! * 
But it is strange that these opponents should so per- 
aistently burke facts, for, in the light of events, it can safely 
be said that the direct, and particularly the indirect, value 
of electricity to a health and pleasure resort is incalculable, 
and that money expended on a supply station is one of (hà 
best. investments such a town could possibly make. a 
Examples proving thir statement are not wanting; but 
perhaps the example of Blackpool stands out conspicuously 
above the rest. Blackpool is renowned for its immense 
popularity; for its invigorating breezes ; for its enterprise; 
and its magnificent places of pleasure. Its progress has been 
phenomenal; and it has come to be regarded in financial 
circles as a solid “6 per cent." town—which tan hardly be 


said of some of its rivals. Yet Blackpool in 1878 was 
unknown to the general public. It was a sandy, uncultivated 


place, unattractive to a degree. One asset only it had— 
though an inherently valuable one—ozone-laden westerly 
winds, and a fine expanse of open sea. Its public men, far- 
seeing, resourceful and enterprising as they were, determined 
to realise this asset, and cast about for a suitable and original 
method of drawing public attention to it. By rare good 
fortune they heard that electricity could be utilised for street 
lighting purposes, and ignoring all questions of cost or the 
risks of failure, they decided to try the experiment. Let it 
be said that other towns had the same opportunities of this 


utilisation, but they were afraid of the outcome. Accord: 
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ingly, they (Blackpool) obtained sanction to the borrowing of 
the necessary moneys for machinery and plant, and in 1879 
had the satisfaction of seeing upwards of a mile of their 
promenade brilliantly illuminated after dusk by means of 11 
arc lamps each of 6,000 nominal candle-power suspended from 
masts 60 feet high, placed at intervals of from 180 to 200 
yards, Nor was this their only satisfaction, for they were able 
to congratulate themselves on being the first public users of 
electricity in the kingdom. The experiment, after a short 
initial failure, proved highly successful. Then were their 
anticipations abundantly realised. Thousands of visitors 
were attracted to the town to see the new illuminant. 
Reports of it were published in all the newspapers and 
periodicals of the country, and from obscurity, Blac l 
rose to prominence, from which it has never since receded. 

Bat, parenthetically, let figures speak for themselves. In 
1871 the census returns gave the population of the township 
at 7,092; in 1879 it was estimated at about 9,000; in 1881 
the census gave it at 14,229; in 1891 at 23,846; while in 
1897 it was estimated at 40,800. The rateable value also 
shows the same astonishing growth. In 1879 it was £98,122; 
in 1881, £104,710; in 1885, £145,688; in 1889, £164,694 ; 
in 1891, £178,977 ; ard in 1897, £290,382. 

And what was the cost of this marvellously guccessful ex- 
periment—this master stroke of enterprise on the part of the 
losal authorities of 
1879? The capital 
cost of the whole of 
the generating 
plant, cables, posts, 
lamps, &c., com- 
plete, was £3,750, 
all of which was 
repaid in 10 years, | 
the period for re- 
payment of the 
loan. Nor was the 
maintenance cost 
high, for it appears 
to have averaged 
out at about .£400 f 
per annum, exclu- 
sive of interest and 
sinking. fund. In 
this connection it 
will probably in- 
terest, if not, amaze, 
present-day  elec- 
trical engineers to 
le irn that the total 
costs of this pioneer 
system for the last 
year's working, were 
no more than 4°61d. 
per unit, and this 
in spite of the fact 
that the lamps were 
only running during 


How the new undertaking has progressed is best Seen 
from a glance at the capital account which, standing at the 
opening day at about £26.000, has now reached the large 
sum of about £120,000. But the feature specially bearing 
upon the point under consideration is that of publie street 
lighting. In the-old days there were, as has already been 
said, 11 arc lamps, each of 6,000 nominal -candle-power, in 
use. In 1893 this number was increased to 100, each of 
2,000 nominal candle-power, spread over 24 miles of 
menade instead of one mile as formerly. In 1895 an addi 
tional 50 lamps were installed in the principal thoroughfares, 
and at the present time a further 100 are being erec 
mainly along the new marine parade at North Shore and the 
roads opered up by the new Blackpool and Fleetwood Tran- 
ways system. Moreover, a scheme of incandescent street 
lighting is in hand, so that there would seem to be m 
parsimonious handling of the street lighting question here, 

Indeed, Blackpool is a town which believes in light—the 
electric light—and plenty of it. No town in the kingdom 
is perhaps better illuminated after dusk than it. The Cor- 
poration lead the way with brilliantly-lighted promenade 
and thoroughfares, and the townspeople strikingly emule 
the example. 

That this blaze pays for itself is obvious from the fut 
that it is not only continued, but increased. As an instans 

| affecting the value 

; of electricity toa 

neighbourhood, the 
case of South Shor 
may be taken. Ur 
der the old system 
(1879—1893), that 
portion of the town 
known as Sonth 
Shore was lighted 
solely by gas, and in 
comparison with the 
northern portion 
almost Stygin 
darkness prevailed 
after dusk. The 
result was, that the 
district did not in- 
crease like the 
other, and was 
almost overlooked 
by the visitor; but 
the introduction of 
electricity 8001 
effected ia complet 
transformation in il. 
It became popular, 
land values in- 
creased amazingly, 
and it is now Bot 
the least important 
and representative 
district of the 


the season,  viz., borough. 

about 800 hours. gren, we may be 
After the effecta gaid to have risen 

of the “boom” on three 8 

Bike th eeke ELECTRICAL Laürrs.—FiG. 1. heiii 

went “ one better” | | fulness just after 


than formerly, by adopting electricity as the motive 
power for the tramways then being coastructed along 
the promenade. Again did success attend their experi- 
ment, and a second time Blackpool received a grand 
gratuitous advertisement, and became world famous 
in consequence. Not only so, but being, as it is, the pioneer 
in England of electric street lighting, and the pioneer of 
electric traction, it will always be accorded a distinctive 
place in the annals of electrical engineering. 

Consonant with the ever-increasing demands, and in obey- 
ance of its progressive instincts, the town in 1890 obtained a 
provisional order forthe supply of electric energy in the borough 
tor both public and private purposes. The old arc lighting 
plant, which had done such splendid duty for 14 years, was 
theréfore discontinued and consigned to an honourable exile, 
and in 1893 Lord Kelvin opened the present electricity works. 


‘the introduction of electricity in}1879, the adoption of eleo- 


tric traction in 1885, and the extension of eres n 
private use in 1893. So that, had the introduction and e 


of electricity cost Blackpool three times as much as it has, i 


cannot be said that the town has not received full value for 
its expenditure. Without a doubt, the electricity under- 
takings have proved one of the best investments the town 
has made, 

It is not, of course, contended that the whole of Black- 
pool’s prosperity has rested on this foundation; bat it is not 
too much to say that electricity has been the means of bring- 


ing the town before the public—has been the secret of i 


success—and as such it stands as a brilliant example of 
realised faith in electricity, and forms an incentive to elec 


trically weak-kneed authorities of health resorts to follow in 
its footsteps. 
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tw — Perbaps the time has gone by when the like results can be 
z> achieved by a place similarly situated to Blackpool in 1897. 
One reason for this is that electricity is not now, as then, 
`» something novel, and therefore attractive, but something in 
almost universal use. At the same time, it is just because of 
this universality of use that its adoption is absolutely essen- 
tial in all places depending upon visitors for existence. In 
fact, the absence of electricity in such places is as noticeable 
now as its presence was formerly. Without electricity, a 
town— particularly a health resort—is stamped at once as a 
, haggard, behind the times, deficient in vigour and enterprise. 
. Electricity improves a neighbourhood, gives it an air of 
| ity, and lifts it up the æsthetic scale. It must not be 
i | that people nowadays have become accustomed to a 
„high state of illumination. They look for it, even on a more 
lavish scale, in the towns they visit, and if they find instead the 
par ades, thoroughfares, and shops miserably lighted, they are 
më long in coming to a decision not to visit that 
plage again. They require not only fresh air, beautiful 
wemmery, artistic thoroughfares, but brilliancy and gaiety. 
A dul town naturally breeds dulness, a gay town 
gaimety and exhilaration of spirits; and the aim and 
object of a health or pleasure resort should be 
to Horace up the mental powers no less than the physical. 
le> it be understood, therefore, that nothing pays better than 
slssvish, even an extravagant, display of lighting, and that 
W Anvestment is better than in an electricity works. 
. She majority of health resorts in the kingdom are already 
~ à&ctrically lighted, or have supply stations in progress; but 
“ there are several still outside the pale. To the authorities of 
these latter places the above remarks are more especially 
1 
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Fa ELECTRICAL LIFTS. 
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„ Tro kinds of lifts driven by electric power are built by the 
lm of Siemens & Halske, one of these being for moderate 
ir Weeds and the other for more rapid work. The motor in 
2 these cases is usually connected to the windlass by 
a In lifts for moderate speeds, the motor, which may be 
. nt current, alternating current, or drehstrom, is set in 
. Notion by means of the automatic starter, fig. 3, which has 
, min use now for a number of years. The controlling 
me takes off the brake and connects up the motor to the 
~~ Mwork by means of the switch, fig, 2, the whole starting 
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L wu rer being in series with the motor. The motor is 
* er in motion. A centrifugal governor driven from the 
7 m the motor or the windlass, or a relay connected up 
5 brushes of the motor, switches out the starting resist- 
g IM See the speed exceeds a certain amount, or when the 
A EE. at the brushes exceeds a certain amount. 

hee: automatic starter and the switch have carbon contact 
7 on one side at least, since metal contacts are liable 
i fused together by overloading. 
$ 7 shows a lift windlass which is set in motion by 
es of the automatic starter. 
or lifts of higher velocities and short travel, hand con- 
% wd means of the rotary starter, fig. 6, is preferable. 
* Starter is exactly the same whether the direct current 


$ È 
25 


or drehstrom is used. By means of the controlling rope 
the mechanical or electrical brake is taken off, and the 
vertically standing lever of the starter is turned round in the 


Fig, 4. 


required sense, so that, first, the bottom contacts of the 
switch are brought together, and then those of the resistance 
in series with the armature are closed. 


man. 


— 


194 


THE ELECTRICAL REVIEW. [VoL 43. No.1,095, Novanssn 18, 1898, 


Fig. 4 shows, diagrammatically, the arrangement of the 
electric brake, and fig. 5 shows the electro-magnet, 

If the speed rises too high in shunt motors, resistance is 
thrown into the exciting circuit. . 

Fig. 1 shows a lift for a speed of 1 metre per second, and 
a load of 500 kilogrammes, for use with continuous current. 
It is fitted with worm gear, and a rotary starter directly con- 
trolled by the attendant by means of a rope. 

To prevent accidents through the doors of the shaft being 
inadvertently left open, passenger lifts are fitted with an 
arrangement by which the motor circuit is broken if the 
doors are not properly shut. In the extreme positions at 
top and bottom carbon cut-outs are arranged, so that the 
current is interrupted automatically when the lift reaches 
these positions, in case the mechanical safety arrangements 
should fail. 


HOW DYNAMOS ARE SOLD. 


THERE is, perhaps, no commercial businéss so susceptible to 
ingenious twisting of facts as that which has for its object 
the sale of electrical apparatus, and this may be well illus- 
trated by the com- 
mon practice of a 
good dynamo sales- 
Let us sup- 
pose, for instance, 
that we have a 
capitalist who 
wishes to instal in 
his office building 
a 500-light dynamo. 
Relying on, his own 
business shrewdness, 
which has stood 
him in stead for 
many years, he 
writes to a number 
of dynamo builders, 
und is; soon sur- 
rounded by s their 
agents, who are 
anxiously bidding 
to secure the con- 
tract. The various 
prices are submitted, 
each agent bidding 
on the nearest size 
which he manu- Uso A 
factures, If tze 
quality of the. e 

machines are equal !a every case, the bids will be very close 
indeed, and in & measure proportional to the size of the 
machines. The capitalist will review the bids carefully and 
then talk with each of the representatives upon the merits 
of the machines in order to make a decision. 

The lowest bidder does not need to argue very eloquently. 
He has the initial advantage, but it is not an infrequent 
occurrence that the highest bidder can readily carry off the 
palm. The shrewd agent will soon see that his price is high 
and will admit as much to his prospective purchaser, but 


ELECTAICAL 


will say: These other gentlemen are bidding on machines 


which will carry 500 lights and no more. The machine 
that I propose to supply you is specially designed to carry 
an overload of some 50 per cent. for.four or five hours. The 
conditions of your load might be such that you will find this 
an extremely valuable feature. We rate our machines very 
liberally and allow ample margin for contingencies ; for this 
reason we think we justly ask better prices." 

The prospective purchaser will take this matter very 
mucb to heart, and the chances are strongly in favour of 
his buying a 600-light machine disguised under the name 
of a 500-light machine able to carry overloads. If the agent 
had said that his machine would carry 600 lights, the buyer 
would have said, “I do not want 600 lights, 500 lights 
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is ample,” but the idea of getting added capacity fu 
practically the same money is most attractive. 
Again, we have the case of the purchaser who has pre 
tentions to electrical] knowledge. In no case is the oli 
roverb, “ A little learning is a dangerous thing,” more 
orcibly illustrated. The chances are 10 to 1 the ‘agent 
knows about as much of electricity as the purchaser, and 
the way they exchange high-flown technical terms to their 
mutual mystification is amusing in the extreme. To illu: 
trate an actual case in point may be mentioned an instance 
where a certain man had been considering the relative 
merits of several bids for a d o machine for his 
factory. Some of the agents been talking knowingly 
of losses, efficiency, rise of temperature, hysteresis, and 
other matters relative to the performance of a dynamo. 
The purchaser gathered that these various quantities were 
desirable qualities, arguing to himself if these were no 
such the agents would not have mentioned them, or mom 
probably obtaining his idea from inference rather than 
argument. When the next bidder appeared and asked for 
an audience, he proceeded to talk of temperature ris, 
hysteresis and like matters. The agent likewise, at once 
inferred that these things were much to be desired in a 
dynamo. He was of German extraction and he commune 
within himself, “If Thomas Huston and Edison haf 
hystersis in their dynamos ve must haf some too.” He. 
succeeded, — : 
in arguing 80 
———— | — that he closed the 
uL Pbi d LO EE contract, one of ti | 
QT. EH Bot. inducements being . 
RESET x c that he shoud 
write to his firm : 
and stipulate par- : 
ticularly that in the - 
dynamo to fill this : 


' hysteresis, — 
gain, we de 
told of a case which : 
|. seemshardly worthy 
| of credence, but is : 
| said to be an actual : 
fact, that of two: 
.  bidders,one making 
a proposition on a2 | 
iron machine sud 
the other submitting 
a price on a machix 
with a cast Bel 


| A forme! 
In- is. 7. frame, the 


| | arguing that 
machine was the heavier by some 400 lbi, and ther 
more substantially built, and was not starved of iron of 
copper, and there was plenty of material there to stand the 
; Ko., &c. : 

A good agent will make talking points out of nothing 
advantages out of disadvantages, and virtues out 
necessity, and will carry off a contract at a high pric 
while a man of mediocre business ability with a bette 
machine and scrupulously careful of what he says, will 
to secure the order. 

Capitalists do not seem to appreciate cautious, const 
tive opinions. They must be superlative or they are adve. 
Truly said the great showman: The American publi 
likes to be fooled,” and the capitalist most of all. 
not invest his money unless the facts are highly 
even to misrepresentation. 


ROTATORY CONVERTERS. 


THESE machines seem to have a useful future before thet 
in long distance transmission of power, for electric ik?! 
and other purposes, but their very existence 18 8 standing 
testimony to the fact that whatever the merits of aliernsE 


~ 
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currents, it is found necessary in many cases to convert them 
into continuous currents. E 
If alternating currents were equally good for power and 
** other there could be no use for rotatory converters 
> to make continuous. 9 

' There may be some rare cages wherein a continuous cur- 
~: rent supply from a station may be required to send electrical 
“energy to a distance too great for the 450 volts at the 
~. tation. In such a case a rotatory converter could be used 
to convert into alternating current with a step-up trane- 
“ former transmitting at high pressure to the distant point. 
I the energy is required at the distant point as continuous 
current, we should require another pipi transformer 
` cand another converter to work back to the original form. 
‘: The rotatory converter may look a charmingly simple 
* machine standing by itself, but when we consider it as above 
: sw up eomplete for transmission work, we see some compli- 
X. cations, and as every conversion means a loss, we may-make 
alee estimate of the losses in such a system as We have 
^. We have taken all the elements of the combination as 
follows:— -- i AME | 

. First rotatory. transformer efficiency .... 90 per cent. 
..: Btep-up alternating transformer efficiency 90 „, 
Line conductors efficiency —— ... «... 90 

.. Btep-down transformer efficiency . |. ... 90 ,, 

.. Second rotatory transformer efficiency ... 90 —— 


aa Final result. . 5904 per cent, 
:-Bhowing an efficiency of nearly 60 per cent. This low 
„ ditiency is due to the multiplicity of the conversions, better 
v: efficiencies for the elements of the system could, perhaps, be 
z obtained in practice, but we have our doubts about that. 

, The foregoing is the most complex oase, beginning with 
ow pressure continuous, and ending with the same, losing 
E d ar FE 
T more simple case of beginning from high preesure 
dermnsting and reducing again to low pressure continuous 
.Rquires only a step-down transfcrmér and a rotatory con- 
„verter, with, of course, | 
wing probably a final efficiency of 73 per cent. — 

. The simplest case is that beginning with high pressure 
. titenating and reducing to low pressure alternating requires 
, D rotatory converter. The efficiency is well known, as this 
; B the ordinary method commonly in use in cities, towns, &c. 
n is interesting to note how: the simplest systems in, engi- 
$ wering methods are generally adopted first to any large 


ot 
as 
re 
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~ The second case is the one in nse at Niagara, and to be in 
. wein the Central London Electric Railway. pes 
In both instances it is doubtful whether the use of rotatory 


f converters is of any advantage over direct generating of con- 


. ` At Niagara one would have thought that a consumer re- 


quring 2,000 horse-power in continuous current might very 
vell have got turbines and dynamos all to himself, getting 


. Ue continnous current without the two conversions. ` 
In the Central London Railway it is a question whether 
wo or three separate power houses would not have been 
better than rotatory converter zub- power houses. 
ke engineers claim, of course, 95 per cent. for the effi- 
| Gency of everything about the Central London Railway 
Pani, so that they are satisfied on the soore of the econo 
Of the system, and so no doubt will everybody aes wi 
believes in the 95 per cent. efficiency of machinery; but 
Nen granted the 95 per cent., the result will not exceed, as 
the nission efficiency, 85 per cent. 
i as Me efficiencies referred to herein are for the plant 
Ann aan Switchboard, and up to the low pressure 
The paper read by Prof. 


Te advent of the long-looked-for alternating motor which 
‘an be controlled and work in every way as weil and easily 
8s the continuous current motor, would, of course, to a large 

Went, relieve one from the’ necessity of using rotatory con- 


the line wire, the three together 


| Commenting upon this, the Lighting Committee say :—" It will be 


verters: It is significant that the people who claim to make 
the best alternating motors are the makers and users of 
rotatory convertere. "Why are three-phase motors not to be 
used for propulsion on the Central London Railway? 

In the ELECTRICAL Review. during the fall of 1893 we 
er a series of articles from the pen of Mr. Rankin 

ennedy treating pretty fully the working and construction. 
of rotatory and other converters. -` 
The permutator was also described therein. The permu- 
tator may be broadly considered as an attempt to combine a 
stationary transformer and rotatory transformer in one 
machine, but the game ig not worth the candle. | : 
On the whole, electrical engineers in. this country are, 
perhaps, jüstified in looking upon all converting apparatus 
as necessary evils to be adopted only after all attempts at a 
direct method have failed. . 
It is to be noted that we never hear of the necessity for 
converting a continuous current into an alternating current: 
at a receiving distant station, it is invariably the converse 
problem that crops u 


„ 


THE SHOREDITCH VESTRY ELECTRIC LIGHT 
J ANDi REFUSE DESTRUCTOR WORKS. 


- 


Tn Finst Year's Wonkrm«G RESULTS—ON PAPBB. ~ 
you. : s "n 
Tum members of the Shoreditch Vestry assembled in goodly numbers 
an Tuesday to consider, among other matters, the report ot the 
B . a trading account of the joint 
undertaking for the first complete working year ended June 24th 

A special meeting had been convened for next week to consider 


1 


. ng 
the position of the undertaking as indicated in the annual Vestry 


report, but in view of the issue of the year’s accounts the meeting 
the Lighting Committee’ & prelüminarj skirmish took place boonuse 
ô Committee, a | aish- place huso 
it had been discovered tha a copy of the accounts had not been 
forwarded to the Board of T Eventually the mutter was 
referred to the Finance Committee for consideration and report. It 
would appear from the discussion that the accounts are so highly 
5 that no one feels it incumbent to append his signature to 
em. j 


The year's accounts are divided intd two parts, one dealing with 
the electric light installation and the other with the refuse destructor. 
The former is as follows :— m ver 


— — - —— se 


Evecrric Lragr UsDERTAKING. 


l 189 7ũꝶꝙ7. CB £ s. d. 
September qı To sale of current to consumers 549 14 2 
December „ ih : a 2.141 16 0 
1898. " | 
March quarter „ + ais 2s 3,410 18 9 
Jungs „ „ „ i 2,161 13 2 
i "T £8,254 2 1 
To sale of current to dust destructor from June, 1897, 
: to June, 1598 vis pde vas iss sus 536 5 8 
„ Miscellaneous receipts, from June, 1897, to June, 
1898 v eee” i ect vie [TT ` ETT eve 120 4 7 
» Sale of stores to other departments, from June, 
1897, to Juns, 18989 € vate 180 8 4 
£9,041 0. 8 
EIN £ sd 
By Coal eee e LÀ [1] g 432 15 9 
» Water ... 217 11 3 
» Stores, &. 962 12 6 
» Insurance . 226 0 3 
» W. B... TTE 1,472 13 10 


.» Engineer's salary proportioned 1, 5. — . 48 16 8 
Wiscellaneous expenses wg ue tee 0 
„ Rent, rates, and taxes— principally on sub- 


stations. 33 10 3 

| 3314 14 7 

» Interest and redemption 2,641 16 2 
„ Net balance. 3,184 9 11 
49,041 0 8 


geen from the above that the excess of income over ture of 


expendi 
this part of the undertaking was £5,826 6s. 1d., and that after pro- 
;viding for interest and redemption of capital om this t of 
£2,641 16s. 2d., it leaves a surplus 


accoun 
9s. 11d., which Commi b ral oy highly 

lld., w your Committee cannot but as & very highly 
satisfactory result in view of the fact that in the first quarter a loss 


"np aa eeo 5 — - E - - — — 
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of about £500 was actually incurred, when the demand for electricity 
was small. The charge for interest and redemption of capital 
more than sufficient to provide for the depreciation on this under- 
taking, as it is really redeeming the coet of buildings and land, which 
will be a clear asset to the Vestry in 42 years; independent of which, 
all charges for the up-keep and maintenance in full working order 
of the plant bas been included in the expenditure items of the above 
accounts.” | 


RerosE DESTRUCTOR. 


: Cr. E u d. 
By work dona for elcctric lighting department... 69 0 0 
„ Trade refuse receipts ... " iss or .. 288 1 9 
Charged to scavenging department, at 2s. per ton on i 
"MINI GC er ee ESSI O 
1 Debit Lalance vec sos eee ooe 1,758 14 6 
£4,369 10 8 
n Dn. | : E sd. 
o Wages (including proportion of engineers an 
clerical salaries) ) a es 8 .. 2,829 8 3 
„ Stores, &c. is ss sis - * 180 8 1 
» Carting clinker ... m: "e Ssi as . 61210 6 
„ Insurance oes x is is ius eee 43 4 2 
„ Current for light and power used in destructor, 
128, 708 units at 1d. ... i T i» .. 536 5 8 
„ Sundry expenses, including water and rates, &c. ... 217 13 8 
£4,369 10 3 


Io regard to this part of the undertaking, the Lighting Committee 


88y :— > CW 
It will be observed in the above accounts that your Committee 
bave agreed with the Scavenging Committee that a fixed charge of 
2s. per ton should be made against that department for the cost of 
disposing refuse, which will result in a saving to the Vestry (on its 
previous expenditure of 3s. 1d. per ton) of a sum of £1,253 58. 1d. 
With regard to the debit balance of £1,758 14s. 6d., this is repre- 
sented by steam used in the lighting station and library, &c. [In 
future this item will be much decreased by the cost of steam sup- 
plied to tbe baths, wbich at the present has been sent up tbe chimney, 
owing to the baths not being ready.]* Even if this debit balance be 
cbarged against the surplus of the electricity undertaking, the fol- 
1 would be the net result to the Vestry of the combined 
me;-— 


£ s. d. 

Credit balance on electricity undertaking ji .. 9,184 9 11 

Add saving on previous expenditure of barging refuse 1,253 5 1 
£4,437 15 0 

Deduct debit balance on destiuctor des ii .. 1,758 14 6 

Net profit and saving .4£2,070 0 6 


In view of the high initial cost of disposal of clinker, and the sale 
of electricity being very small at the commencement of the year, your 
Committee think the above result one upon which they can well 
congratulate themselves, and they are advised that no previous 
municipal electrical undertaking has ever yielded such a result in 
the first year of working. Moreover, it is manifest from the increased 
supply of electricity now being given and the reduced cost of dis- 
‘posal of clinker and the use of the exhaust steam for heating the 
baths, that the result for the second years’ working should show an 
immense advance upon the above accounts, although it must be borne 
in mind that the prices have been reduced 25 per oent., which is the 
lowest charge in London, and compares favourably with any pro- 
vincial station. In tha above accounts, all charges for repairing and 
maintaining the destructor, cella, building, &c., bave been included. 

The Committee, therefore, recomm that the report be received, 
5 to the Committee to allocate the disposal of the 
proflte. 


- Di18CU8810X. 


" Mr. H. E. KARSRAw, chairman of the Lighting Committee, moved 
‘the adoption of the recommendation. In ne so, he explained that 
the accounts were before the Committee at its last meeting, when the 
members were fairly unanimous in recommending their adoption. 
The report was merely a tradipg account of the joint undertaking for 
12 months, In his opinion, the figures were set down very clearly, 
and the accounts would commend tnemselves to the Vestry. 
Mr. H. WELLS asked where the money (profits) was, as the chair- 
man of the Finance Committee said it was nowheretobe found. It 
was nonsense to talk like that, because the collectors had gathered 
‘the money and paid it into the baok. 
. Mr. A. C. Hopper hesitated to say anything against the balance- 
sheet because he might be told he was opposed to the scheme. That 
was, however, not his intention, but in order to arrive at a fair 
balarce it was necessary to take into consideration the dust and 
Ecavenging accounts for the year. At the opening ceremony Mr. 
 Kersbaw had stated that the difference between the cost of barging 
, and burning was £2,200 per annum to the credit of the latter, but 
the speaker ventured to say that that anticipation had not been 
realised. Then with regard to the public lighting the total increase 
under that head was £1,718, although he admitted that the light was 


* This sentence was withdrawn, 


'mearer—they were getting more light and 
gone through some. of "cse supposititious 


gentleman. "Thes 


much better. The only way to arrive at a proper conclusion was to 
have the whole question of public lighting amd the cost of barging 
compared with previous years. 

Mr. J. J. FREEMAN, chairman of the Wharf Committee, thorght the 
matter should be placed before the Vestry as accurate! i 


was 3 the disposal of the refuse in the de- 
im aseving of EI, 258 over the previous expen. 
diture at 3s. 1d. per ton. That was not sọ, because it cost the paris 
more with the destructor than with the wharf. For instance, 
year previous to sending the refuse to the destructor, 14 vans daily 
were used in the summerand 20 in the winter, whereas in the present 
financial year they employed 20 vans in the summer and 20 in the 
winter. That of the sum of £1,253, being a saving to the 
They had had to additional horses, pay extra wages 
or 12 men, and provide further rolling stock, and the tou 
expenditure amounted to £1,712. Before the dust was sent to ti» 


E 


destructor, the wages paid annually were £315 lees than they wn 
at present. The of con refuse to the deskrugtor bad ben 
much increased i A 


mittee for November 11th, and those represented five horses and van 
that bad to wait for an aggregate period of 6 hours i 
at the destructor to effect delivery. It was unfair 
ratepayers’ money, to the extent of £1,253, was 


such was not the case. Moreover, the Lig Com mittee, instead 
of taking four or five loads a day, were 5 three load), 
and that was not an infrequent occurrence. To charge the scavengir; 


department 2s. per ton for disposal at the refuse destructor was work 
than 33. 
for it to 


department. Tbe spesk 
the case of the rates for the electric lighting branch with the sum 
£217 placed upon the refuse destructor in the same category, 
former being regarded as greatly insufficient. In his opimim 
balance-sheet was a false one. 


EK Egan 


papers 


the scheme or not. Let it stand for itsen. At the same time, th 


undertaking ought to be placed squarely and fairly before the potii, 
and he thought the report should be referred to the Committes 
for that purpose. As it stood, there were several items that ver 
inoorrect. There was, for instance, a charge of £1,485 a year on t 
the ci 

1a 


ntleman. The might be 


the public as the 


power. ? 


would like to call this oooking accounts. 
bis own way to work, and tbe decision was the same. 
‘burning was from £5,000 to £6,000 ; therefore if there 


T 
‘of £2,000 on the electric lighting, there was a deficit which had tb . 
Dus eu ot the rates. But the figures bad not been submitted to. 


Adams, the accountant, and he would therefore not accept them 
as being official until they had passed throvgh the bands d Wr 
peaker. thought there might be a small proli 
from £300 to £400, but that di any tar de 
preciation or taxes. Then, again, it did not include any such d 
as the apportionment cf the salaries of the vestry and the co 
lectors, estimated by the London County Council valoers si sbout 
£500. R that the boasted 
imply gas, and not light. E 
: Me iJ. WaxxzrLiNG referred to the statement in the 
cerning the use of steam at the library and baths. The 
tete Ugitiug vation, One of the conditions when t 
the ligh ne e conditions 
z tae steam should be free, sad be 
thought that the statement of charge in the report should not spp 


* This is given at the end of the discussion. 


It wold - 


+ — + 
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ment adduced by Mr. Hodder in regard to his remarks at the 
opening of the station had proved to be erroneous. The speaker 
was, however, honest in the assertion. made at the time, which was 
information supplied by the contractors, but it must be 
remembered that they had increased the working expenses bv one- 


1 


; third by reducing the twelve hours’ day to eight hours. If the 
destruetor 


* 


had ‘not dene what tbe contractors claimed for it. it 


. would be for the Vestry to consider the matter when the final 
. ecooant came before the authority. 


With regard to public 


. fighting, Mr. Hodder should remember that the charge had 
^ heen reduced from Bd. to 34d., or 33 ver cent, which could not 


. (he public baildipga were also charged ‘at the same rate. 
. »enited ín a considerable deen in the profits of the under- 


he compsred with any other station throughout England, whilst 
That 


tskipg, although the Lighting Comwmittee did not complain 
aboot it. Mr, Freeman had certsinly touched the spot. If there 
wis a woskaess about the scheme it had been in the delivery of the 
refuse at the station. The reason was the insufficient lift accommoda- 
lim, but was the Vestry to be blamed for that? He would give Mr. 
Wakeling the credit for having stated that four lifts were required, 
bat the contractors had said two would do. The Vestry had, however, 
slready passed an expenditure for another house, so as to give the 


. Committen more storage capacity, when it was intended to provide 


additional lift accommodation. It was true that some of the surplus 
refuse had to be barged away last: week, but that was because the vans 
arrived all at once when the men were leaving off work. When the 


 sdditional lifts were provided it would be possible to deal with con- 
- siderably more refuse than at present, so that in the future there 
. would be an immense saving. Mr. Freeman had asked why 33. 1d. 
. was stated as the cost of barging when only 3s. was paid. Well, that 


. was the vestry. clerk’s figure. The statement that the Committee 
. took four or five loads was a little exaggerated ; it was four loads, 


dut that would all be avoided when the extra lift accommodation was 


. rady.. With regard to the charge to the dust destructor works for 
errrent referred to by, Mr. Hepburn, that was heavy, but it would 


dot occur gain. At first the motors were very inefficient, there were 
no meters available, and it was some time before it was discovered 
what a large amount of-current they were taking. The Committee 
were not trying to load the destructor with all possible expense. All 
weh obargd« ag mainfenanoe of boilers, pumping room, mains, 


~- wages, and other items absolutely done for the lighting department, 


were allocated to that department. With regard to the remarks by 
Mr. Winkler, the firures had been eubmi'ted to the accountant, and 


- heandited them. , In reply to Mr. Wakeling,.if the Committee had 


- known that the baths had not required the exhaust steam they would 


' bave erected condensing 
'" ovar tha süpplyine of water to the boilers. 


plant and effected considerable economy 


Mr. Ege? A. R Apams, the accountant, in reply to the state- 


~ ments made by Mr. Kershaw, ssid that he had not audited the 


accounts. The latter were sent to him to look over, with instructions 


^ Bot to make any alterations. 


The CHarRMAN (Mr. B. G. Porter) then put the recommendation 


| a meeting, and this was carried on a show of hands by 30 to 11 


CHARGE FOR Rrrosn DISPOSAL. 


The Lighting and Scavenging Joint Committee reported having 
coneidered the question of the amount to be charged for destroying 


kus in the destructor, and although the previous charge for barging 


refuse wea Se. Id. per ton, exclusive of redemption of interest and 


Capital for wharf shoots, buildings, &c., the Committees thought that 


the scavenging department should have tbe prior claim upon any 
profits made from the combined scheme. On the recommendation 
of the Committee, the Vestry decided to fix a charge of 2s. per. ton 


suits the scavenging department for destroying refuse in the 


The tame Committee, in order to maintain the same basis with 
Tegard to the dust destructor as exists with regard to the barging 
sytem, and in view of the faet than an amount of £2,641 16s. 2d. 
(which c ds to depreciation) had been charged in the above 
accounts for redemption of capital, &, whereas the valuer of the 
London County Council, in rating the property, estimated £800 per 
annem as sufficient to replace plant and machinery when worn out, 
recommended, and it waa deaided, that the charge for interest and 
q Payment ‘of capital of £1,435 13s. 4d., in respect of the dust 
c M, land and buildings, &c., should be paid out of the general 


J 


CIILA 


LONDON COUNTY COUNCIL. 


ur the weekly meeting on Tuesday, an important decision of the 
td Trade was made known in regard to the supply of electrical 
tan in severa] districts from one generating station. The particu- 
meri given below, and it will be seen that tbe Board of Trade, at 
: for the present, does not seem disposed to adopt the recom- 

endations of the Select Committee of the House of Commons, who, 
the 1E her matters, suggested that powers should be granted for 
bei, & c mains through one district for the supply of a distant 


ErzorBi0 BuPPLY M SEVERAL AREAS. 


e the end of last month the Highways Committee reported that 
Oounty of London and Bruch Provincial Electric Lighting Com- 
d LM appealed to the Board of Trade against certain decisions 
Council in disapproval of works proposed to be carried out 


787 


under the Wandsworth and Camberwell electric lighting orders. 
The works referred to were intended to be carried out in Streatham 
and Camberwell, and the company proposed to lay mains from its 
generating station at Wandsworth across a.portion of Lambeth for 
the purpose of supplying electrical energy in Camberwell. 

. In commenting upon this proposal the Highways Committee said: 
—''The objections to this course were, in our opinion, twc-fold. In 
the first place it appeared undesirable to sanction the supply of 
electricity for the purposes of the Camberwell order from a station 
sitaated outside the area of supply under the order, as such a course 
would probably lead to great inconvenience at the time for purchase 
by the local authority. The second, and very serious, objection 
related to the laying of mains across a portion of the parish of 
Lambeth to enable the company to reach Camberwell. In this case 
the company obtained the consent of the local authority; bat it dcea 
not appear that the Vestry of Lambeth has power to authorise the 
company to break up the streets in Lambeth, as it has no statutory 
to do so. Although the purpose of the company in crossing the 

parish of Lambeth was ostensibly to connect its mains in Wands- 
worth with its proposed works in Camberwell, the company might 
have supplied energy in Lambeth, a course for which it has no 
authority to adopt, and might have so obtained an unfair advantage 
over other companies which are restricted to their statutory areas.” 

Major CARD Ew held an inquiry on behalf of the Board cf Trade 
with regard to the appeals last month when Sir Alex. Binnie and the 
s^licitor attended to support the objections of the Council. Since 
then the Board cf Trade has issued its award allowing the appeals so 
far as they relate to the works within the areas of supply authorised 
by the orders, subject to the following condition :—'' That the under- 
takers give a written undertaking to the Board of Trade that they 
will, if and when required by the Board of Trade, provide a suitable 
and sufficient generating station within the areas of supply authorised, 
by the following orders, viz.: the Camberwell Electric Lighting 
Order, 1896, the St. Olave Electric Lighting Order, 1895, the South- 
wark Electric Lighting Order, 1892, the St. Saviour's District 
Electric Lighting Order, 1896, for the supply of energy in those 
areas.“ 

The Highways Committee state it will be seen that the award of 
the Board of Trade excludes from its approval the proposed works 
in Lambeth outside the area of supply under the company’s Wands- 
worth and Oamberwell ordera, that the written undertaking is of 
great importance, and that “in both respects the Board of Trade has 
had regard to the views of the Council.” D. 


New WORES. 


It was decided to grant the application made by Mr. C. 8. Peach 
for an extension of the period within which the erection by the 
Vestry of Battersea, of a generating station in Lombard Road was 
required to be completed. The new conditions provide for the com- 
mencement of the buildings in two years, and their completion 
within five years. 

A further application was submitted on behalf of Messrs. Siemens 
Bros. & Co., for the erection cf six iron sheds next to Siemens Road, 
Woolwich. The Council decided to refuse the application on the 
ground that it was undesirable to allow the present frontage of the 
adjacent houses eastwards to be disturbed by the erection of the sheds 
‘to the line proposed. - 


. CORRESPONDENCE. . 


Shoreditch Joint Scheme.—Electric Lighting and Dust 
" Utilisation. 


Referring to the recent controversy on this question, the 
items for the year, June 24th, 1897, to June 24th, 1898, 
showing the income and expenditure, are. now before me, 
and I find the following to be the correct reading of them 
as a Joint scheme :— 


REVENUE ACCOUNTS FOR THE FINANCIAL YEaR FROM JUNE 24th, 
RE 1897, To JUNE 24th, 1898. 


1.—Electricity Works. 


P Dr. . Expenditure. | 

To coal (490 tons, £432 153. 9 J.), stores, water, and 

insurance an =e T" s .. £1,328 19 9 
» wages (562,167 units s as e vss e.. 1,472 13 10 
„ eDgineer’s salary (proportion) and expenses | ... 469 10 9 
„ parochial rates, £125 24, and sub-station, ditto, 

d iu £33 105. 3d. eee P [In * eec eos TY] ' 158 12 3 
„ interest and redemption .... se — ss . 2,641 18 1 
» n » on temporary loan (over- " 3 

draft from bank) ... — - „ Les 815 9 4 

» balance carried donn e. ^os „ 1407 16 0 

"E ea E IM £8,504 15 0 
Cr. Income. | 

By sales of current to consumers, &c. m * 28,254 2 1 

. y miscellaneous income see ii ees xs 120 4 7 
» sales of stores to other departments - ea 130 8 4 


| £8,504 15 0 
E 
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- Dr. ^. $.—Dust Destructor Station. 


To wages (25,404 tons) ... bus £2,746 1 7 
„ engineer's eslary (proportion) 83 6 8 
» Stores and charges ... i 411 16 4 
» Cost of removing clinkers ... 612 10 5 
„ insurance is m 43 4 2 
» interest and redemption ... bis € Bis 1,435 13 4 

i " on temporary loan (bank 
overdraft) is sia a "S 2 79 10 4 
» Balance carried down 344 9 2 
£5,756 12 0 


Cr. 
By Balance of income brought down 
„ Destroying trade refuse M vii m 
» Amount of money saved by use of dust destructor 
instead of the old method of barging of the 


£1,707 16 0 
238 1 9 


refuse (25,404 tons at 3a.) 3,810 14 3 
45.756 12 0 
B lance of income over expenditure ... Ws vies 344 9 2 


(Exclusive of the following items and charges, 
viz.: depreciation and bad debts; also manage- 
ment charges, auch as proportion of salaries of 
vestry clerk, accountant’s department, col- 
lectors, &c., estimated by the L. O. O. valuer to 
be at least £500 pcr annum. See official 
minutes.) 

I note that these items do not emanate from the accountant 
of the Vestry, but from the Electric Lighting Committee, 
although, individually, I have reason to believe them to be 
correct. 

I will leave the results to the judgment of your readers to 
find where the profit occurs of £2,000 and upwards that has 
been claimed for this joint undertaking, and enlighten some 
other public authorities. 
T. W. Baker. 


P.S.—I have taken the bank overdrafts as they occur at 
March and assume them to be the same in June. 


I have read with great interest your article in last w.ek’s 
REVIEW, which is certainly your best criticism of our com- 
bined scheme, and, for the present, as I am presenting tbe 
report in 1 on Tuesday nigbt next to the Vestry, copy 
of which I will send you immediately it passes that Board, 
will content myself with remarking that in your usual method 
of criticising this scheme you make two or three gross 
blanders. In the first place Lan not an cfficer of the Shore- 
ditch Vestry; secondly, Mr. Baker’s original scheme, the 
patent for which I notice has lapsed," was not submitted to 
the Vestry when public tenders were invited ; and, thirdly, 
as far as I am aware, the Blackheath Company have not 
decided against & refuse destructor, although, with your 
superior knowledge, you have twice stated that they have; 
and you misjudge me if you think it is my intention to shield 
this scheme and the contractors, at the expense of trutb, as 
those Corporations who have had my private opinion on this 
matter can readily endorse. 

That our destruotor has done all the contractors said it 
would do, was hardly to be expected, but that our combined 
scheme is an assured success no one but yourself doubts. 


H. E. Kershaw. 


P.S.—Halpin’s T. S. vessel hag been at work for two weeke, 
and so far is giving satisfaction. 

[Do Mr. Kershaw’s private opinions expressed to Corpora- 
tions coincide with bis public utterances ?— Ens. ELEC. REv. ] 


Gas v. Electric Traction. 


In the article published in your issue of the 11th inst., 
you allude to some of the advantages of gas traction and 
mention the low first cost of the system as one which will 
appeal to the public. This is by no means the main 
advantage, as the cost of power for working, established by 
over two years running at Blackpool, has been found to be 
less than half that of electrical energy. 

The chief points raised in objection to the gas traction 
system are smell, slowness in starting, and vibration. The 
first alleged disadvantage has now been entirely overcome by 
the adoption of special lubricating arrangements; in respect 
to the second, the gas car with its fly-wheel and gear for change 


of speed is 5 as easily and quickly started as the ele. 
tric car, and the last objection can scarcely be taken seriously 
when the engines are so carefully balanced that the ca 
shakes less when standing with the engine running than 
with a passenger walking over it. 

It is certainly to be hoped that the London County Council 
will give this system a trial on one of their lines, as this vil 
enable the many and important advantages of a selí-containe] 
system to be better appreciated. 

It is stated in your article that gas traction has been before 
the public for nearly 20 yeare, and in respect to early exper 
ments and patents this may well be the case. As far, hoy. 
ever, as practical work is concerned gas traction is barely 
five years old, and commenced with the Luhrig patente of 
1898. 

Allusion has b2en made to the difficulty of using 3 
gas. There is no reason to anticipate this as the Mekank 
compressed air cars have for several years worked at a higher 
pressure tban a sufficient supply of producer gas wool 
require to b» compressed to. 

Speed has been advanced as one of the chief advantage 
of electric traction. In this respect m ita equal, and tbe 
8 of the cars at present at work been as high as the 
limit which the Board of Trade impose. Where higher 
speeds are permitted the gas car is just as able to meet the 
requirements as the electric car; a simple alteration in the 
gearing being all that is required. 


For The British Gas Traction Company, Limited, 
Percy Hol voARE, Secretary. 


Cost of Electricity at the Blackpool Winter Gardens. 


As consulting engineers to the Blackpool Winter Garden 
Company, we have been somewhat interested in your com- 
ments on the first year's working of their electric lighting 
plant, and regret that you should have based your criticism 
upon an incomplete report published in a local paper. We 
shoald like to say, in the 
aware, there is no quarrel between the Winter Gardens 


STL oom 


place, that so far as weare - 


Company and the local authorities, and that the figue . 


prepared by the resident engineer were for the purposes of 


an annual report to the directors, which contained no b 


comparison with the Blackpool Corporation undertaking a 
is blished in the local : 

e are happy to supply you with the further figures you 
ask for, which are as follows :— 


Capacity of plant . 660 kilowatts. 
Maximum demand .. 415 kilowatts. 
Incandescent lamps . 17,658 8-O.P. 
Arc lamps oe se ins * 186. 
Lighting hours per annum . 8,760. 


The output is by no means abnormal for a private plant 
as you seem to think, and we might mention that the 
B'ackpool Tower Company have this year generated 350,000 
units. The figures may seem excessive, but to 
what can be done at Blackpool one mast go there. Interest 
and depreciation is fixed at 6 per cent. per annum. 
may seem somewhat low, but is nevertheleas higher than the 
amount set aside by most local authorities, 

With regard to the discrepancies in the figures to which 
you drew attention, we would point out that in the analysis 
of costs the pound column only is given, and has been 
totalled without aliowing for the shillings and pence. Asan 
example of the ease with which slight errors of this kind 
can be made, the writer of the article has himself made an 
error of £10 in pointing out the above discrepancy. Your 
statement that 208,095 units at 5d. amount to £4,231 
28. 11d. is quite correct, but the editor of the local paper bas 
omitted an item of £19 4s. for meter rents and other special 
charges which make the total revenue £4,250 6s, 11d. a8 
stated. You also draw attention to the cost of water, 


waste, &c., and in reply we will only point to the fact that 


this cost is approximately the same as other generating 
stations of approximately the same output, viz., Aberdeen “08, 
Ayr *09, Burnley *1, Sunderland *11, and several others. 
Your surprise at the management costs is quite natural, 
but is based on insufficient acquaintance with the facts 
Before the company installed their own plant, an electrician 
had to be employed permanently to superintend the installa- 
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ion, and the £96 for management represents the difference 
in cost of management before the plant was installed—and 


mee. ; 

 Owing to the special circumstances mentioned above, the 
otal costa are not directly comparable with those of town 
ighting stations, but the works’ costs certainly are, and we 
vorselves are quite satisfied that the figures supplied by the 
esident engineer are correct. 

We must express our apologies for troubling you at such 
ength, bat we have done so because we think that your 
omewhat severe criticism tended to diminish the credit 
shich is due to the resident engineer for the excellent results 
sbich have been obtained. : 
Lacey, Clirehugh & Sillar. 


Testing Wires and Cables. 


Referring to my former letter and the reply of Mr. F. 
ooley in your November 11th issue, anent the testing of 
overed wire and cable, the explanations offered scarcely 
lisposea of the phenomena, as I already taken care to 
xovide against dampness on the surface of the wire at the 
rim. It muet be borne in mind, too, that the tests were 
nade during the recent hot weather, when the thermometer 
egistered 80° and 90? in the shade, so that dampness can 
carcely have been present. 
Is it possible that the excessive heat can have been 
in im t factor in decreasing the insulation? Un- 
ortunately the temperature of the tank was not taken. 
Further tests were made with a sensitive galvanometer 
ind a battery of 96 cells; but no fault could be traced. 


Chas. F. Ashton-Pryke. 


Re The Brighton Breakdown. 


. Amongst the various theories propounded to account for 
the Brighton breakdown, I am surprised to have seen no 
reference to the fact that a thoroughly good short-circuit on 
one dynamo would nccessarily interfere with the excitation 
of all others in parallel with it. If the machines had shunt 
excitation only, it is evident that their E.M.F. would 
immediately fall to zero without waiting for any reduction 
of With compound winding, the fall of pressure 
would not be complete; but the series windings alone might 
not suffice to maintain normal current even through their own 
armatures, brushes, and connecting leads. 

Not being in the least acquainted with the arrangements 
of the Brighton station, I offer this suggestion with con- 
üderable diffidence, in the hope that it may be considered by 
those better qualified to deal with the matter than 
B. 


In your remarks on the above subject contained in your 
ue of November 11th, you somewhat curtly criticise my 
Views as published in the Electrician of November 4th. 
Being one of the Brighton engineers" who was on the 
"ot at the time, my remarks, even if “dogmatic,” were 
«riainly not made “ in the absence of full details.“ 

At the time of writing my letter to your contemporary, I 
vas not at liberty to give any details, but being now in a 
poution to do so, I herewith give the required particulars, 
_ thereby removing the “speculative and somewhat unprofit- 
able element from any further discussion that may arise, 
and enabling a comparison to be made between the various 
Suggested causes and the actual facts. 


| Mss the station was running at the time of the breakdown. 
or the sake of clearness two only of the larger generators 


ancing dynamos, were provided with minimum magnetic 
ant outs on one pole switches on the other, and were 
without fuses, The balances were provided with fuses, which 
Hil affected. The shunt circuits derived their current 
ly from the bus bars, as shown, and were provided with 
No- way switches and spark-absorbing coils (not shown) 


By this arrangement any rise of voltage in the shunt circuit 
at breaking is entirely prevented. 

Eight generators were running, having a total capacity of 
1,400 kw. with a load of 1,170 kw. The dynamo which 
gave out is known as “No. 8,” and is rated at 220 kw. 
At the time it was fully loaded, and had been running for 
six hours. | 

A fact of importance is that everything was running 
quite smoothly, no change of generators being in progress. 
The possibility of a “blunder” being the cause is there- 
fore precluded. | | 

The “sequence of eventa" was as follows:—The first 
indication anything was wrong was a series of loud 
reports, accompanied by a shower of sparks and molten 
copper, with a drop of about 50 per cent. in the pressure. 
The light then remained steady for & period of perhaps 
5 or 6 seconds, and then gradually died out, this taking 
probably from 40 to 60 seconds. | 

The cut-out of the faulty machine was seen to fall and 
was badly burned, the falling of the remaining cut-outs was 
heard in the dark but not seen. On inspection afterwards 
none of these showed any signs of burning on the contacts. 


y, fuses; B B, bus bar; u co, minimum cut-out. 


The switchboard attendant immediately. replaced all the 
cut-outs, pinning them up, and within four minutes every 
available generator was running and connected, but doing 
no work, | 

The feeder links were then disconnected, thus throwing 
off the load, and enabling the dynamos to re-excite, which . 
took a period of 7 or 8 minutes, when this was accomplished 
the network was gradually re-connected, link by link, and 
everything went on again as usual. The whole shut-down 
lasted from 20 to 25 minutes. 2 s 

A band was found loose on the armature of the damaged 
machine, and a large hole burned in the copper bars 
immediately under it. | MEE 

This description is, I hope, sufficiently clear to enable your 
readers to draw their own conclusions. My own having 
been recorded elsewhere need not be repeated. | 


Wm. C. P. Tapper. 


LEGAL. 


Bourg v. MAYOR AND ConPoBATION OF BEDFORD. 
An Engineer's Powers under an Electrical Contract. 


BzronmB Lords Justices A, L. Smith, Rigby, and Vaughan Williams 
in the Court of Appeal on Monday, the case of South v. the Mayor 
and Corporation of Bedford came up. This action was brought by 
Mr. Harry South, electrical engineer, of 10 and 12, Garrick Street, 
Covent Garden, W.O., against the defendant Corporation to recover 
sums due under an agreement of July 24:b, 1897, by which he con- 
tzacted to supply at the Bedford Sewage Pumping Works two single 
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phase 
spindle centrifugal pumps, which sh be apene of lifting 750 
anata, Mr. Justice Phillimore, over- 


for the appellants, and Mr. Neale for the dent. 

Mr. ABEL Tomas, in opening the a said under the agree- 
ment Mr. South was to be paid £600 for installing this electrical 
machinery, payment to be made as follows:—40 per cent. (£2@) 
when the plant was put upon the Bedford Corporation's premises, 
40 per cent. (€240) on completion, 10 per cent. six months after the 
pn of the works and running, and the remaining 10 per cent, 
at the expiration of the period of maintenance. The first £240 due 
on delivery of tha plant wae paid. On the time arriving when Mr. 
Bouth claimed that the second instalment of £240 was due, dispute 
arose, the Corporation's engineer, Mr. Hope Johnstone, holding that 
as the work did not come up to the efficiency test, the contractor 
was not entitled to payment. | 

Mr. NzaLm: We say that the plant is thoroughly efficient under 
the contract. Mr. Johnstone says it is not, and there we differ. 

Mr. ABEL THOMAS observed that the matter for their lordships to 
decide was whether, under the contract, Mr. Hope Johnstone was 
appointed arbitrator to settle that question. The agreement set out 
that the contractor will forthwith perform and execute, in a good 
and workmanlike manner, and to the satisfaction of the engineer, all 
and every of the work described,” and so on, “the engineer” to 
mean Mr. W. J. Hope Johnstone. The contract provided that the 
combined efficiency of the motors and pumps should be from 50 to 60 
per cent. at full load; that was to say, that the waste of electricity 
mast not be more than between 40 and 50 per cent. As a fact, the 
borough engineer said that the efficiency was not up to 25 per cent. 
Exbaustive tests of the plant were to be made from time to time by 
the engineer, at the contractor's expense, and the work was to be per- 
formed under the engineer's direction and control; the whole of the 
works, both as regards quality of material and mode «f execution, 
must be performed and completed in an approved, workmanlike, and 
substantial manner, to the entire satisfaction of the engineer.” The 
clause concerning which the substantial t of difference arose was 
as follows:—'' The whole of the work is to be executed with due 
diligence and expedition. If, in the opinion of the engineer, the 
contractor shall fail to do so, or shall retuse or neglect to comply with 
any orders given him by the engineer, or shall fail to execute any 
other matter stipulated in the contract, the authority shall, after 
seven days’ notice to the contractor in writing, be at liberty to 
employ otber contractors and workmen, and forthwith perform such 
work asthe contractor shall fail to do; orif the authority shall think 
fit it shall be lawful for them to take the work wholly or in part out 
of the contractor's bands and re-oonstruct with other persons,” and 
soon. On May 18th last, tests having been taken by Mr. Jobnetone, 
the Corporation, under that clause, gave formal notice to Mr. South, 
and nothing being done by him they put the work into the hands of 
another contractor. Mr. South bad not been paid. This special 
plant was an invention by Mr. South, and counsel thought that both 
Fick agreed that the results would be unfavourable before it was 


Mr. Nuacs: Oh, no; it wasan invention Mr. Johnstone. It 
his m a I admit, but I do not admit that it was not 
€: Justice Surra: Where is Mr. Johnstone made the arbi- 


Mr. ABBE Tomas said in the terms of the clause, "If, in the 
opinion of the engineer, the contractor sball fail," and so on; and 
gain, the contractor shall perform the work, to the satisfaction of 

e engineer.” 

Lord Justice rn: That does not make bim arbitrator. That is 
only a clause that if he does not do what the engineer wants, the 

tion can take it out of his bands. 

. ABEL THOMAS said the engineer was to finally determin 
because it was to be done to bis satisfaction. There was no a 
from bis decision. 

Lord Justice Cortms: Mr. Justice Phillimore evidently con- 
sidered that as you did not reject the work the question must go to 
arbitration. What is referred ? 

Mr. Anm. THomas understood the arbitrator would find what sum 
was due to Mr. South. His t was that the learned judge was 
wrong when he ordered anything to be sent to thearbitrator. Allwas 
decided by the engineer. The only arbitration clause in the contract 
was this: If any dispute or difference, exolusive of all questions 
within the powers of or which are to be determined by the engineer, 
should arise, such disputes should be referred to arbitration.” Here 
there were no differences except as tothe payment of the instalment of 
£240 due on completion—that was to say, on efficient completion— 
and the efficiency tests were to be determined by Mr. Hope Johnstone, 
who found that the machinery was not efficient. 

Lord Justice SurrH: My brother Phillimore gave you time to 
ie whether you would reject the work, and you have not re- 

ec 

Mr. ABEL THomas argued that if the order for arbitration stood 
it would take out the agreement in the contract and appoint a new 
umpire between the parties after they had agreed that Mr. Hope 
Johnstone should be the sole arbitrator. In law the power could not 
be taken from Mr. Johnstone unless it was shown that there was fraud 
or collusion—of which there was no suggestion in this case—and he 
nien that the order by Mr. Justice Phillimore ought not to 

Mr. Davip Jonzs followed on the same side, ing that the 
matter which the Court was asked to deal with was solely within the 


= 


prno the engineer, and there was no power to refer itt 
ar on. 

Mr. Naara, replying for the respondent, said that no question u 
ied a en aE di 

t of comp 8 was, the mac bem | 
pur and com 5555 before it ein. Mr. 
uth was entitled to the second instalment of £940. Mr. Johnston / 
said; No, not until I am satisfied it is efficient." Plaintiffs pm 
— a ak, clause came afterwards. There remained d hr 
cent., which the Bedford Corporation kept in band until satisfied of in 
effi . As to the matters which came within the terms used in tte 
arbitration clause, “ questions within the powers of, or which are tob, ` 
determined by the engineer," he said they were only delay, negii. ' 
gence, or refusai to execute an order.“ With regard to nope * 
the proper remedy was to reject the work. Here was the che: 
"If the work, or any part of the work, fail to pass the standard c 
the test specified, the engineer may totally rejeot such work, or un 
of the work.” 

Lord Justice Riasy: Do you mean that if the engineer does not - 
exercise that power of rejection, there is no remedy at ali? ; 

Mr. Nears: The contention is put forward that we, ourselves, han 
no remedy. The g are delivered; they will not reject them, wd 
1 or them. Any part of this machinery which 1 
defective could be remedied without trouble. Plaintiff was only a - 
contractor who got these from other When he received. - 
the seven days' notice, Mr. Bouth replied that the machinery vu - 
efficient, and desired to have another test, but never got it. If the ' 
engineer rejected, plaintiff could go to the manufacturers from vm 
he bought parte under a guarantee. Plaintiff could now get nothing, 
because the engineer refused to certify, and refused to reject, and bs ` 
could not be sued because of the arbitration clause. Nor wu | 

laintiff permitted to finish the contract. The only course open wu 
faken by the plaintiff in seeking arbitration. There bad never deen 
any proper running or test, and now was the best time, when any - 
skilled man oould rundown and decide as to the condition of the 
machinery in half an hour. 

Mr. ABEL THOMAS said last May the Corporation suggested three 
names, Prof. Kennedy, Prof. Silvanus Thompeon, and Prof. Unwin, . 
and they offered to pay half the cost of the tests. l 

Lord Justice Burra. Will you take Prof. Silvanus Thompecn ’ 

Mr. ABEL THomas said it was now too late, the work having ben 
given to another contractor, f 

Mr. Nuaxz said the plaintiff was willing to take Prof. Thompson's . 
opinion last May, but did not see why he should bear the cost. The 
answer to this demurrer was, “ Well, as you refuse, we will tak it 
entirely out of your hands.“ This machinery was still valuable. It 


4 


other part being put in by the Bedford 
Corporation itself, and Mr. South La Mat 


works out of your bands, and giving them to another contractor, the: 
Soa bay Yodi rekod under clause 11 is the contract price les t - 
cost of making your work ? 

Mr. Nmars: Yes, I claim that plaintiff had said that the plant wat 
all right. The engineer said it was all wrong. Plaintiff offered to 
convince them by testing it, bat the place was fiooded when he vent 
down, and the test could not take place. The engineer simply . 


to the ion that tbe work was inefficient, and it was 
taken elsewhere. Plaintiff had never refused to put the machinery 
right if it was wrong. 


Lord Justice Corts: You cannot recover the certificate pris 
because you have not a certificate, but this clause ad pre leta in 
the engineer 


plaintiff was entitled to an arbitration. 

Mr. Davip Jonna, replying to a question by Lord Justice Smith, 
said that the ration not yet made any use of the plaintiffs 
plant, and until that was done no issue could arise. will 

Lord Justice Burra: When you use the pump, what thea? 
there be an arbitration? bis 

Mr. Davm Jomas said there had been a suggestion from | 
Lordship that it would be attached to the freehold. He did not think 
the Oorporation would be so unreasonable as that. 

Lord Justice Surra: You need never say that abont s Cor 

ration. 

. Mr. Davm Jomas thought the engineer might calculate what va 
due to the electrician. m" 

Lord Justice Surrg: I 1 now puny my brother Phillimore 
says in his order that you will not reject the wor 

Mr. DaviD Jongs said at present all the had done vm 
to ask Mr. South to perform his contract. As he had not Pii 
they had entered into another contract to make the work efficies 
He submitted that all that had arisen was within the Jurisdiction 


the ied pred : 
Lord Justice Sutru then dellvered judgment, observing lagi 
question at issue was whether the plaintiff could enfore an ad 
tration under this agreement. The plaintiff said that the seco 
instalment of £240 had become payable to him because "s 
pleted the works. "The Bedford Corporation's enginser mid 
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had not completed the work, because he contracted to provide 
machinery to work up to certain tests, and as it had not worked up 
to those tests he refused to certify, Notice was given by the 
Corporation to the plaintiff to make the work efficient, and the 
had since, under the powers of the agreement, entered 
upon the work, and made a contract with another contractor to com- 
plete the work to the satisfaction of their engineer. In these cir- 
cumstances the plaintiff asked for payment for the work he had 
already erected. That was the matter in dispute. The Corporation 
n fused, and the plaintiff got an arbitrator appointed by Mr. Justice 
Paillimore under the Arbitration Act. The case for the Corporation 
was, that no ate had arisen between them and the plaintiff other 
than that in which the engineer bad exclusive jurisdiction, and that 
the order for arbitration was wrong. Who was to ascertain the sum 
Able to the electrician for the amount of work already done 
ele it was taken out of his bands? Oertainly not the engi- 
beer. It could not be found that he had to do that by this 
arbitration clause, reading it in any way. It seemed to 
his Lordsbip thet here was a matter cf dispute between plaintiff 
und the Corporation which did nct come within the jurisdiction of 
- the engineer, but was a matter of dispute in which the Court could 
»appoint an arbitrator. Mr. Justice Phillimore gave the Bedford 
. Corporation a fortnight to make up its mind whether cr not it would 
-reject the plant, which the engineer had power to do. They raid 
they would not, and thereupon Mr. Justice Phillimore over-ruled the 
: order by Master Kay. His Lordship thought that that crder under 
; {hese circumstances should stand, and that the appeal ought to be 
dismissed with costs. 
Lord Justice R1GBy: I am of the same opinion, and have nothing 


bo add. 
^. Lord Justiee Cors: I am of the same opinion, and on the same 


grounds. 

r. Davy Jomms: will your Lordships Specify what matters the 
- ubitrator is to deal with ? 

:. Lord Justice Surrꝝ: No. 


RILEY v. LINDSAY. 


ae 
Lindsay was C 


2 ers, L. V. 
-"Biley & Co., electrical engineers, Throgmorton Avenue, also trading 
^" w tho Highbury Art Metal Com x 


„ kla had been paid him for several weeke, and that the last 
: quens which was made on October 10th last, was by cheque for 
I on account, which cheque, however, the defendant was not to 
i-wewntto the bank for payment for a few days. Eventually the 
^7 tharge was dismissed, the alderman remarking that there was no case 
^ "inst the defendant. 


VEM 


i BUSINESS NOTICES, &o. 


a Electrical Wares Exported. 
cz: Vm Expisa Nov. I5rnm, 1897. | WIr Enpma Nov. 15TH, 1898. 
— 


& B & 4 
x Adelaide as „ 21 O Alexandria s .. 120 0 
. Ahuy .. ..  .. 185 0 Amsterdam. . . 210 0 
“Alexandria... 220 0 Bo aa ive : 37 0 
t7 meram m . 45 0 Boulogne . 39 0 
7^ Antwerp i 88 0 Brisbane is 40 0 
t> Nelas 10 0 Brussels... ... 110 0 
e Bombay A 46 0 | Calcutta e 0o» 111 0 
, Bunos Ayres. Teleg. mat. 181 0 | Canterbury ... . 24 0 
a ^  .. 291 O0 | Oape Town i v. 1,594 0 
=e Capo Un. . 584 0  Ohristiana —...  .. 15 0 
* G bie. 44 0 Colombo è . $83 0 
5 pe o e ~ 70 0 
HW g. mat.. 0 emarara ‘ .. 25 0 
z- But don. .. 157 0 | Durban...  .. . 970 
ng 98 0 | Flusbing .. 10 0 
* ** „* 767 0 Fremantle ^ 624 0 
CGinlar — . . 181 0 | Hamburg 1 0. 120 0 
7 14 burg .. 197 0| Hong Kong .1,797 0 
i M m mee eee 67 0 Las almas. Telep. mat. 1 0 
l Malta see ove eee 440 0 eira ... ove eee 12 0 
* 1 oe soe eon 79 0 Melbourne eee ese 143 0 
5 Teleph.mat. 100 0 Ostend LIII see eee 30 0 
i Melbourne ^ 0a. 158 0 Perth... ... . 38 0 
* moro . 8 0 Rio de Janeiro. Teleg. mat. 18 0 
+ pangs . 188 0 Bt Peterburg... . 256 0 
rj beth...  ... 303 0 " eg. mat. 180 0 
Bio de Teleg. mat. 130 0 Santander eee ose 0 
zy date ro eee 850 0 Santos oes eae eee 0 
» ia sos . 26 0 Sydney ecc eec T 2,461 0 
7^ yo Tele. mat, 22 O| Trinidad...  ...  .. 26 0 
Eo PE 0 Well oe 861 0 
8 eee eee Vs 0 Q. ohama . eee 1,290 0 
1 7 v à 
dpud E 
PEE Fes Teleg. wire 249 0 
i Wuam — . 420 0 
s Total £8,276 0 Total £9,874 0 
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Auction Sale.— Mr. Wooller Jennings, of Bradford, will, 
on 21st inst., eell by auction the machinery, stock-in-trade, &c., of an 
electrical contractor under a deed of composition re Arnold Hartley. 
Fa details of this matter see our ''Official Notices” t 
wee 


Austrian Patents.—Messrs. E. P. Alexander & Son, 
tent agents, are sending ont a circular ing the new patent 
w coming into operation in Austria on January 1st next. This law 

provides, inter alia, for an examination as to novelty, and it must be 
noted that any publication in Austria edited before the date cf appli- 
cation will be considered as an anticipation, whereas formerly only 
such publications as were accessible to the public in Austria at the 
date of filing the application were looked upon as anticipatory. A 
patent already granted, or a patent application made before the end 
of the current year may, if desired, be transformed into a patent 


under the new law tbe principal advantages of transformation being: 


—1. A somewhat extended scope of protection and more liberal com- 
pensation for infringements. 2. Ane period of time in which 
to work the patented invention, three years in of one year. 
3. A patent cannot be annulled for non-working, except a threat of 
annulment be first made and a suitable term for adequate working 
appointed. Among tbe disadvantages are:—1. Higher annuities. 
2. Right of the war authorities to use inventions relating to arms, 
explosions, &c. 3. In patents for processes, only the process is 
covered, the substance produced being protected only in so far that it is 
considered as produced by the patented process until proved to the 
contrary. 

Bankruptcy Proceedings.—The public examination of 
a ae oa plumber and electrical engineer, took place on 14th 

at Hull. 


Liquidation Notices.— A petition presented for the 
winding up of the United Ordnance and Engineering Company, 
Limited, by Mesers. Lander & Larsson, creditors, of Birmingham, 
be heard before Mr. Justice Wright in London on Wednesday next, 
November 23rd. 

A similar petition presented by the Sussmann Electric Minere’ 
Lamp Company, for the winding up of the Electric Exploitation 
Oompany will be heard in the same court on the same day. 


Books Received.— Indication of Water Levels in 
Steam Boilers.” J. Hopkinson & Oo., Limited, Huddersfield. 

"Practical Engineer” Pocket-book, 1899. Technical Publishing 
Company, Limited, Manchester. 1s. 6d. 
8 “ Meus Metrical Tables," published by E. & F. N. Bpon, 

tran 8. 

“The Slide Rule,“ by R. G. Blaine, published by E. & F. N. 
Bpon. 2s. Od. 

„Mechanical World" Pocket Diary and Year Book for 1899. 
Emmott & Co., Manchester. 6d. 

“Indian and Eastern Engineer” Diary for 1899. 


Ballers, Limited.—The London address of this company 
1 F from 32 and 38, Queen Btreet, to 3, Laurence Pountney 


Electrical Machinery in Prussia in 1898,— The 
Commercial Attaché to H.M. Embassy at Berlin, in a recent 


ming more marked in Prussia; and though there are no com 
statistics on the subject, a good idea of the advance that has 
made is to be obtained from the data which exists as to electrical 
driving mac for this is chiefly driven by steam, and is, there- 
fore, to be found in statistics. The returns for the 


power In the former year there were 794 machines exclusively used 
or dri dynamos, while 189 were only pertiall 


The increases here shown are enormous. It is worth noticing the 
great development since 1897. In that year the total horse- 

was 191,935 only, whereas by 1898 it had to. 258,720. During 
this interval of one year the number of machines had increased from 
2,837 to 8,305. The kinds of electrical work to which 


these machines are to supply the power, for 1898, are shown in 
the following table :— 
Uszs TO wHIOH ELEOTRIO CURRENTS ARE PUT. 
No. of | Horse- 
Uses. W power: 

1. For lighting 3 eee e.e ees eee 2,873 154 772 
o 61 | 10,785 
8. For other purpos eee 25 7,278 
4. For several purposes at the same time, and 

(a) For lighting and transmitting power 325 84,216 

(b) For other purposes ... "a" 21 1,076 

Totals... 3,305 | 258,726 


By far the greatest part of the electric power, therefore, is used for 
lighting p . The above statistics are taken from figures 
published on September 30th in the Reichsanzciger.” 


— Lee 
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Changes of Address.—Mr. John S. Raworth informs us 
that hie address for professional purposes is now 2, Queen Anne's 
Gate, Westminster, S. W., and that his telephone numbars are 678 
Westminster, and 16 Streatham. 

The Blackman Ventilating Company, Limited, have opened new 
showrooms and offices at 1, Colonnade Paesage, Birmingham, to cope 
with bueiness in the Midlands and the West. 


Electric Traction on Canals.—The Minister of Public 
Works has just approved the conditions of a five years’ contract for 
electrica] traction on the Oharleroi portion of the Brussele Canal. 


German Electrical Schemes in the Orient.—A finan- 
cial daily abstracts from L'Orient some notes on the economic 
progress which is being made by Germany in the Orient. Among 
other German enterprises to be mentioned in this connection are the 
construction of the narrow-gauge railway between Mecca and El Tor 
by a Berlin firm; the electric tramways of Cairo by a Belgian com- 

ny, the contractors for which, however, are German; the electric 

ight worke at Sophia and Constantinople, established by Garmans; 

and the lighting of Yildiz Kioek by Messrs Siemens, who have 
secured, as is well known, still another concession for the same 
purpose. 


German Electrical Trusts.— The financial press gays 
that the agreement between Ludwig Loewe & Co., Schuckert & Oo., aud 
the Continental Electrical Works, forming the Loewe-Schuckert 
DURS Trust, has been rescinded. We referred to this matter last 
week. 


The Institution of Junior Eogineers.—On Saturday, 
November 12th, a party numbering over 120, visited the site of the 
Lombard Street Station of the northern extension of the City and 
South London Railway. Oa behalf of the engineers, Sir Benjamin 
Baker and Mr. David Hay, they were received and shown over by 
the resident engineer, Mr. James Forgie; and Messrs. Collingridge, 
W. G. Bennett, and O. Mack, representing Messrs. Mowlem & Go., 
the contractore. The feature which naturally attracted the greatest 
interest was the wok connected with the underpinning of St. Mary 
Woolnoth Church. 


Lists.—The Campbell Gas Engine Company, Limited, of 
Halifax, send us an illustrated list of the “ Campbell electric lighting 
type" oil engine which is specially constructed for electric lighting. 
It is made in siz:s from 4 to 40 B. H. P. 

Messrs. J. Guthrie & Co, of Leather Lane, E. O., have sent us an 
illustrated list of their elcctric fittings in wrought-iron, per, 
and brass. There are some very neat designs included of eta, 
standards, electroliers, pendants and ceiling lights. 

The British Boiler Fluid and Engineers Stores' Company, of Lime- 
houte, send us lists of the Dejecoline boiler fluid and the Excelsior 
asbestos non-conducting boiler covering cement. 


Locomotives on Highways.—The Local Government 
Board announce tbat with respect to the wheels of locomotives on 
highways they have issued an amending order further varying the 
provisions of Sub-section (4) of Section 28 of the Act of 1878, by the 
substitution for the condition numbered 6 in the order of November 
26:h, 1897, of the following condition :—“ No such wheel shall be 
used, any block of which is so worn that any metal rim surrounding 
the block protrudes beyond the surface of the block." Circulars have 
been issued by the Board to the councils of counties and county 
boroughs, to boroughs other than county boroughs, and to urban and 
rural districts calling attention to the Locomotives Act, 1898 (61 and 
62 Vict., c. 29), by which important changes have been made in the 
law with respect to the use of locomotives on highways and to extra- 
ordinary traffic. 


Municipal Elections, —Mr. Fred. Turner Garrett, elec- 
trician, &c., has been elected Mayor of Danstable Mr. J. R. 
Musgrave, who has been elected Mayor of Whitehaven, has been, 
zince the incorporation of the borough, the Chairman of the Electric 
Light Committee, and has had a controlling hand in the principal 
work in connection with the installation of the electric light in the 
borough. He is now undertaking to | amr a Bill in the ensuing session 
of Parliament for extending the electric lighting district. Mr. A. G. 
Evans, electrical engineer, Obippenham, has been elected on to the local 
council. Mr. Charles Geen, electrical engineer, who has been a councillor 
einee 1884, has been appointed first Mayor of Okehampton under the 
new incorporation. | 


New Premises.—Mesers. Wilson & Abell have opened 
premises in Lower Willsate, Stockport, as electrical engineers. 


Organ Blowing by Electricity.—The new organ which 
bas now been completed at Lincoln Cathedral, has cost £4,025, 
exclusive of £4C0 for electric motors and £250 for the pedal reed. 
The instrament is arranged on the divided principle, and is blown by 
electricity. 

Plymouth,—Mesers. Lord & Shand have obtained the 


orter lor installing over 200 electric lamps and 80 bells in Ohubbe’s 
C . | ia B 


The Ruby Gas Eogine.— Messrs. Thorpe & Salter, of 
Red Lion Street, E. O., have just introduced a small and novel gas 
engine known as the “ Ruby.” One of the engines was shown at the 
Brewer's Exhibition the other week connected to a small centrifugal 
pump, which we are informed at 500 revolutions per minuta 
pumped water at the rate of 600 gallons per hour with a 4-feet litt 
and ł delivery. The gas consumption is about id. per day of ten 
hours. Oae of the features of the engine is a neat form of inertia 
governor very sensitive ia action and adjustable while the engine is 
running, which is a great ad vantage. 


Sharp & Piper.—This firm do not confine themselves 
entirely to the Safety Concentric System of Wiring, for they lun 
at the present moment in hand several Jarge contracts for plant aod 
wiring which are not on the Safety Concentric System, owing to th: 
fact that the system to be employed must be a doubly insulated one, 
and it not 5 to earth one side. In many cases, however it 
is possible to adapt their Standard Concentric patterns for use vit; 
other systems, especially in the matter of switch and fuseboards, and 
this is being done. . Bharp & Piper have in hand seven! 
important installations on their Safety Concentric System, and othen 
are being carried out on that method by other contractors, 


ELECTRIC LIGHTING NOTES. 


Abingdon.—The Abingdon District Council hae 
appointed a committee to consider the question of cost, e., d 
lighting the district with electricity. 


Arbroath.—The Arbroath Town Council have defined an - 
area in the principal business part of the town for the supply of the : 
electric light under the proposed provisional order. 


Australia,—The Sydney Mail scape contained the 
following:—' In view of the t pressure obtainable from the 
Tamworth mains, Mr. J. O. nder, the well-known electrical 
engineer, reporte favourably of the scheme now before the Council 
for the extension of the present electric street lighting system to 
private houses, electricity being generated by the surplus presen - 
of the water supply." 


Barking.—At a meeting of the Electricity Committee, - 
held at the public offices on Monday, Mr. E. E. Hoadley, chiet - 
assistant engineer to the Worcester Corporation, was selected, out of 
some 70 applicants, for the post of electrical engineer to the Urban 
District Council. Mr. Hoadley previously held appointments i: 
the electric lighting stations at I , Eastbourne, and Ohatbanm. 


Basingstoke.—The following companies have been pro- 
posing to apply for provisional orders :—The Electrical and denen! 
ngineering Company, the United Electric Light and Traction Con. 
pany, the Steam and Waggon Company. The Oonncil bas 
1 decided to apply for an order. : 


Battersea.— Last week the Lighting Committee reported 
the receipt of a letter from Mr. B. Morse stating the intention of the 
County of London and Brush Provincial Electric Lightiog Company . 
to apply in the next session for a provisional order for Battersea. | 


Beckenham.—The Board of Trade has written to the 
Council about its provisional order taken out in 1893, but not yet 
carried into effect. When the matter came before the Council last 
week, the clerk said that Mr. Angell and himself, in June last, pre. 
sented a report making certain recommendations. Ose of thes : 
recommendations was to the effect that specifications and drawings 
be prepared. Tenders would be invited during the next two or three 
weeks. It was decided that the clerk should acquaint the Board cf - 
Trade with these facts. 


Belfast.—At a recent meeting of the Electric Committee 
the accountant submitted a statement showing the engineer's original 
estimate of the cost of the new electric installation, and the sum 
expended in connection with it, with the gratifyi result that the 
expenditure had been more than £400 less than the estimate, not- : 
withstanding many difficulties which had arisen during the progres 
of the works. The demand for current is increasing so rapidly that 
until the erection of further plant, which is daily to band, 
applications must be held over. 


Berhill.—The District Council has received permission 
to borrow £20,000 for electricity supply purposes. | 


Birmingham.—A draft of the Bill for the acquisition of 
the electric light undertaking by the Corporation was submitted to 
the General Purposes Committee on Tuesday. The Committee wil 
report the Bill to the Oity Council for approval at their nert 
meeting. 


Blackpool.—The Electric Light and Tramways Committee 
are desirous that the Corporation should be empowered by the proposed 
Omnibus Bill to supply electricity beyond the borough, to accept by 
agreement a transfer of any adjacent local authorities’ electric light- 
ing order, and otherwise to carry out arrangements with the Black- 
pool, St. Anne’s and Lytham Tramway Company; to make better 
provisions as to electric lighting meters, and to make bye-laws with 


‘respect to any electric lighting apparatus in order to secure the safety 


of the inhabitants and prevention of fires. 


Bournemouth.— We understand that aslight mis-statement 
appeared in our last issue under this heading. We stated tbat the 
Bournemouth and Poole Electricity Supply Company. Limited, is 
applying for a provisional order for the lighting of the borough of 
Bournemouth, but, as a matter of fact, the company is merely asking 
for the consent of the Corporation to the transfer of the existing 
order from the Bournemouth and District Electric Supply Compacy 
to the company mentioned above. With regard to the electric light 
ing of Winton, we stated that the District Council has given it 
consent to laying wires undergrouhd through the main road. In this 
case, the Urban District Council has given its consent to a prov: 
sional order which the same company is promoting fcr the lighting 
of the district. 


: 


m 
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Brechiu.—The Police Commissioners have been informed 
by the Nlectrio Lighting Company that they expect to start in the 
course of six weeks. 


Brierley Hill.—The Council has adopted a report of 
the Lighting Committee relative to the question of electric lightin 
and porer supply by the Midland Electric Corporation, Limited, an 
the Dudley and Stourbridge Electric Traction Company. The report 
recommended the Council not to give their consent to the application 
for a provisional order by either company, but that the Council take 
the advioe of an expert as to their applying for an order to supply 
electricity. The clerk stated that the Traction Company had aban- 
doned their application owing to the action of the Committee. 


Brighton.—' The West Pier Company are going in for 
electric lighting, and as they will require 500 lights for themselves 
and their tenants, the Council has resolved to lay the necessary cable 
if the company will pay the cost of the main and subsequent repairs 
and maintenance. 


Bristol.—By about the time the new plant has been put 
into iim fer for the enlarged electric light station, another lot 


will be req gays a local paper. The Electric Committee met last 
Friday, and re-a ted Mr. rge Pearson and Mr. Stephen Tryon as 
chairman and vice-chairman respectively, and had before them a 


most encouraging report of the growth of the demand for the light. 
Upto date 893 persons bad applied for the current, and 870 had been 
supplied. The number of 8-candle incandescent lamps demanded 
was 66,027, the total installations reachiog 59,689. In the previous 
fortnight the number of customers had increased by 17, and the 
number of lamps by 559 for new customers, and 838 for old ones. 
At this rate the 80,000 lamps for which, we believe, the new plant is 
designed, will soon have been reached. The street lighting is being 
gradually extended, in acoordance with the scheme approved by the 
Council, and, ere long, more extensions will be demanded. 


Bury St. Edmunds.—As the Local Government Board 
will not sanction a loan for the electric lighting scheme as originally 
drawn up, the Council has now resolved to adopt a modified scheme, 
ata reduced cost of £16,000. The Council is applying for an exten- 
sion o£ time under ite proyisional order. 


Canterbury.—The electric light works here are now 
fairly well advanced, and are nearing completion. The applications 
for current are still coming in, and it is stated that the plant to be 
installed will be totally inadequate for the requirements. The sug- 
gestion was brought before the last Council meeting that application 
should be made to the Local Government Board for a further loan of 
£8,000 for additional plant and extensions. But apy increase of 
capital was opposed by the majority of the members until it is seen 
that the original plant is working all right. The suggestion was 
therefore withdrawn. Tenders are invited locally for the wiring of 
the electricity works. 


Ceylon.— Messrs. Boustead Bros., who have secured the 
contract to light the streets in the Port with the electric light, made 
a start with the work of laying the street light installation in October. 
Mr. William Simm, who has been sent out by the British Insulated 
Wire Company to do the work for Messrs. Boustead Bros. is directing 
the work. The British Insulated Wire Company have supplied 
Messrs. Boustead Bros. with the materials and plant necessary for 
the whole installation, and Mr. Simm has been sent to Ceylon to fix 
up the plant, &c. He is assisted by Mr. J. J. L. Fernando, of Mesars. 
5 There will be 30 1, 000-O. P. arc lamps in the whole 

the Po 


Cheltenham.— The Council has approved of several 


230 main extensions proposed by the electrical engineer, at about 


Clonmel.—The governors of the County Tipperary 
Lanatic Asylum on MT had a discussion re electric lighting. 
The question of cost formed the main point in the discussion. The 
matter was adjourned for a month in order that particulars might be 
got together by Dr. Garner for the next meeting of the governors. 


Colchester.— Messrs. Siemens Bros. recently advised that 
the opening ceremony in connection with the electricity works be not 
held until the first week in December. The whole cf. the plant will 
be then in perfect working order. The plant is equal to a supply of 
4.000 lamps, and up to the present applications have been received 
for 1,363, without reckoning the 500 required for the Military 


Colne.— The Town Council has decided to obtain informa- 
tion from the electrical engineer of Burnley with a view to making 
the necessary provision for the supply of electricity to Albert Road. 


Colombo.—Mr. E. O. Walker has resigned the post of 
electrical adviser to the Colombo Municipal Council. 


. Censtantinople.-—A financial paper says that a company 
is being formed to acquire a concession for supplying electric light 
and power in Constantinople. This would indicate that the Sultan 
bas abandoned his old e against electricity. 

Ealing.—The private lamps applied for now total 20,072, 
abont 5,000 lamps having been added in the seven months since the 
dote of the last financial year. We understand that the arc lamp 
poste are to be fitted with two 16-O.P. incandescent lamps for use 
after midnight. 

Eecles.—At the annual Council meeting last week the 

of the General Purposes Committee, instructing the 


town clerk to take all the necessary proceedings for obtaining a pro- 
visional order under the Tramways Act of 1870, in order that tke 
Ccuncil could use mechanical traction upon tke tramways in the 
borough, as might be decided upon hereafter, was carried. In the 
course of an address, the new Mayor (Dr. Hamilton) said they were 
all very much disappointed that, owing to the engineers’ strike, their 
electrical plant had not been delivered in time for them to start as 
anticipated. The plant, however, was nearly ready, and the orders 
for the current were coming in. 


Edinburgh.—It is stated that during the past week or 
two the failare of the electric light has been so marked that com- 
plaints have been pouring in to the authorities. The primary cause 
of tbe defect in the light was the non-delivery of plant necessary for 
the works. When orders to supply electricity to a largely increased 
number of consumers were accepted it was expected that the 
machinery wouid be delivered up to time. On the ccntrary, of four 
machines which should have been ready in Avgust, only one is 
actually in working order, though the parts of two others are to hand. 
Almost the same holds good of four boilers which were ordered for 


delivery in August. These, says the Glasgow Mail, have just been 
. put down, but it was necessary to test them thoroughly afterwards. 


The result is that hitches in the working have occurred, which have 
driven the management to temporary expedients. The main diffi- 
culties have now been got over. 

Tue following notice has had to be issued to consumers, signed by 
Mr. A. Donald Mackensie, chairman of committee, sand Mr. Frank 
A. Newington, resident electrical eng:ncer:—'* We much regret the 
inconvenierce caused to users of the electric light for some time 
back through the fall in pressure during the time of heaviest load. 
Everything possible has been done to overcome the difficulty, and we 
hope in a day or two to be in a position to keep up the full pressure 
continuously. Meantime, we crave the indulgence and co-operation 
of the consumers, and request that as few lights as possible be turned 
on between the hours of 5 and 7 p.m., when most of the shops close. 
We think that this may be done in private houses without very 
much inconvenience, with beneficial results." 


Finchley.— At a special meeting last week the District 
Council passed a resolution applying for a provisioral order. 


` Fleetwood.—The electric lighting company are pushing 
forward their undertaking. Upwards of 120 shopkeepers and house- 
holders bave signified their intention of taking the light. 


Grimsby.—The Public Lighting Committee last week 
decided to recommend the Town Council to adopt plans which had 
been prepared for the lighting of the borough by electricity at an 
es'imated total cost of £40,000. The necessity of the proposed 
agreement between the Corporation and tramway company for the 
supplying of the latter with electric power for running their cars 
being speedily completed, was urged in a letter from the company. 
The Sub-Lighting Committee afterwards beld a private meeting, at 
which Mr. John Glenn, engineer of the tramway company, was 
present. 


Hammersmith —At last weck’s Vestry meeting it was 
mentioned that application was to be made during the ensuing 
session of Parliament for provisional orders, authorising the supply 
of electric energy for public and private purposes in Hammessmith, 
by the House-to-House Electric Light Supply Company, Limited, 
ces E Kensington and Knightsbridge Electric Lighting Company, 

At last week's Vestry meeting, it was decided that the surveyor 
should be instructed to prepare plans for a further extension 
of the electric lightiog engine and boiler houses, and the consulting 
engineer to prepare plans for further extending the station plant, &c. 
Tenders have been given out for a new engine and alternator, as 
stated last week. The Electric Lighting Committee was instructed tc 
consider and report as to further extending the public electric light 
ing. The Vestry agreed to contribute £25 to the defence fund, being 
1 per cent. on £2,500, the Vestry's income of last year's working, in 
order to contest the claims of Mr. Martin Rucker. © ö 


Heckmondwike.—The Local Tradesmen's Association 
bas written to the District Council hoping that it will not pledge 
itself to any scheme of electric lighting or electric traction before 
giving the ratepayers full information. 


Huddersfield.—At the end of last year it was found that 
it was necessary to extend the buildings and put down additional 
plant. At the beginning of the year the Committee placed orders for 
four Lancashire boilers and two 600-unit plants, to enable the works 
to successfully supply the demands of additional consumers. Unfor- 
tunately, only the boilers are ready for work; the first of the genc- 
rating plants is not yet delivered, although it should have been 
completely finished and running by O:tober 15th. Owing to the 
delay in obtaining this generating plant the Committee have been 
compelled to defer extending the mains to several districts from which 
applications have been received. Notwithstanding these retarding 
influences, the demand still shows a very large increase, as will be 
seen from the following figures :— 

Number of consumers connected 


November, 1894 T 199 .. Increase. 
P 1895 sea 252 oe 53 
" 1896 EN 356 n 104 
» 1897 Y 544 dis 188 


» 1898 Mis 751 - 207 


744 
Lamps connected— 
November, 1894 14,460  ... Increase. 
i 1895 18,500 4,040 
n 1896 .. 27,000 ... 8,500 
” 1897 T 38,690 . 11,690 
»" 1898 .. 60,400  ... 11,800 
Units cf electricity sold for the year ending 
November, 1895 216,341 Increase. 
i 1896 ». 285,566 62,225 
» 1897 417,740 132,147 
n 1898 620,340 202,600 


Ia the statement presented last year attention was called to the 
balance of income over expenditure for the year ending December 
3let, 1896, of £434 98. 1d. At the end of the year 1897 the balance 
of income over expenditure was £1,184, and it is anticipated that at 
the end of the present year the balance will be still larger. A number 
of new transformer chambers have been constructed, and the new 
mains laid during the year represent an increase of 10,560 yards of 
high pressure mains, and 6,600 yards of low pressure mains. During 
last winter in some parts of the town the low pressure mains were 
overloaded, and it was necessary either to lay more mains, repre- 
senting a large expenditure of capital, or obtain the consent of the 
Board of Trade and the consumers to increase the pressure to 200 
volts. The latter course was adopted, and during the summer the 
lamps and appliances fixed upon upwards of 400 consumers' premises 
have been changed. This alteration will enable the existing low 
pressure mains to supply four times the energy they were previously 
doing. The demand for electricity for cooking, heating, and motive 
power purposes shows, considering the novelty, satisfactory progress, 
and it is hoped that when these appliances are more understood there 
will be a very much greater demand. l 


Kingston.— The Board of Guardians has resolved to 
apply to the Kingston Corporation for the supply of electric current 
as and when required. 


Kingstown,—Messrs, Port, Sykes & Co., of Dublin, have 
written to the Township Commissioners, saying that they intend 
applying for & provisional order, The Commissioners, however, have 
already obtained an order, and will not sanction the pro The 
letter will be considered by the Electric Lighting Oommi 


Kingswood,—The District Council has resolved to apply 
for power to raise & loan of £2,100 for electric lighting purposes. 
This is presumably for the purchase of the local undertaking. 


Leeds.—At last week's City Council meeting, Mr, 
Wilson moved the approval of the proposed agreement for the 
purchase by the Corporation of the Yorkshire House-to-House 
Electricity Company's undertaking. He said that by the agreement 
the Corporation would take over the undertaking as from September 
Ist, so -far as capital expenditure was concerned, and as from 
October 1st so far as revenue account was concerned. Btores, &c., 
would be taken at a valuation. The purchase money would be paid 
in stock, bearing interest at 5 per cent., and the Corporation would 
take over the whole staff and their agreements. The agreement had 
been signed so lately as the previous day. He believed it was a fair 
one. The Corporation would have to y & fair price, and the 
directors would have a very good case to lay before the shareholders. 
The resolution was carried. 


Leigh.—The Local Government Board have sanctioned a 
loan for £10,216 for electricity works. mes 


Lincoln.—The Council is to borrow £19,000 additional 
for electricity extensions, not £10,000 as stated last week. 


liverpool.—The new General Post Office is fast ap 
proaching completion. Electricity will be the sole illuminant, the 
Office of Works itself making the installation. 


London.—It is stated that the installation of the eleotrio 
light at the Colonial Office is practically completed. 


Manchester.—In the course of his remarks on election 
as Lord Mayor, Mr. W. H. Vawdrey said that the electric light had 
been in every way a success. It had only been in operation five 
years, and there were over 200,000 8-candle lamps connected with the 
electric light stations. The charge for the current was one of the 
lowest in the kingdom, averaging 33d. per unit. Everyone connected 
with the city deserved the greatest credit. He had no doubt their 
electric tramway system, when completed, would give every satisfac- 
tion to the citizens, and would also produce large annual profita in 
relief of the rates. The following gentlemen were elected members 
of the Electricity Committee :—The Lord Mayor, Aldermen Gibson, 
Griffin, Higginbottom, and Mainwaring ; Councillors Anandale, Batty, 
Bax, Bishop, Bowes, Boyle, Hesketh, Tennison, Lambert, Needham, 
Phythian, and Mr. Wells. 


Mansfield.—After considering its position in regard to 
the General Power Distributing Company's Bill, the Council has 
resolved to itself apply for a provisional order. 


Marylebone.—A complete surprise was sprung upon the 
members of the Vestry at the last meeting when Mr. Brooke-Hitching 
obtained permission to move a motion of urgency. He stated that 
the Electric Lighting Committee had received information from the 
very best source that, in view of the refusal of the Select Committee 
of the House of Commons last session to confirm the provisional 
order issued by the Board of Trade, the latter would not grant 
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another provisional order. After a full consideration of the question, 
the Committee had decided to ask the Vestry to instruct the soliciton 


to take all the necessary preliminary steps with a view to obtaining 
a private Act to authorise the Vestry to establish works for the supply 
of the electric light in Marylebone, aud to empower the Committee 
to expend £50 in inserting the usual advertisements for that pur- 
pose. Mr. Hitching therefore moved a recommendation to this 
rele and after a long discussion the proposal was adopted by 40 
to 7 votes. 


Merthyr.—A special meeting of the Urban District 
Council was held last Saturday for the purpose of receiving the 
report of a committee appointed to consider the application of the 
British Electric Traction Company, who are already promoting an 
electric tramway echeme, for a provisional order for electric lighting. 
The committee recommended that the application be Opposed, and 
that the Council consider the advisability of applying for a pro- 
Visional order. A long discussion took place, with the result that 
nearly all the members present, by vote, declared themselves in 
favour of supporting the application, subject to certain conditions 
The meeting was adjourned until last Monday. 


Musselbargh.—The Town Council has decided to oppose 
the application of a London syndicate for electric supply powers, 
and a Special Committee has been appointed to consider the entire 
question with the aid of an expert, and advise whether or not to go 
in for a municipal scheme. 


Newington.—The Vestry last week decided to take up 
the first instalmert of £10,000 cf the electric lightirg loan of £50,000 
from the County Council, and to repay the advance by 39 annual 
instalments, commencing in 1902. It was also resolved to agree with 
the County Council to set aside a sinking fund to meet the 
charges on the electric light installation during the currency of the 
loan period of 42 years. 


Orrell.—Mr. Alderman Jones, of Bootle, has a scheme in 
baud for supplying the small district of Orrell, lying at the rear of 
Bootle, with electric light. Each of his 600 houses in the neighbour- 
hood will be electrically lighted ; to the smallest cot he will give 
two 8-O.P. lamps, to another size three, and to the largest four lampe, 
the tenants paying 3d., 6d., and 9d. extra per week, according to the 
rental paid. The streets will be lighted at Mr. Jones’s expense by 
means of 16-0.P. lamps. Mr. Jones's brickworks will be lighted by 
arc lamps. The scheme will cost £3,000, the plant comprising a 
Clayton dynamo and a Tangye gas engine capable of supplying from 
2,000 to 3,000 lights. The conductors will be carried overhead. 


Paddington.—On Tuesday, at the Vestry meeting, Mr. 
Frank Dattridge, the vestry clerk, read a letter received from the 
eecretary of the Metropolitan Electric Supply Company, Limited, 
asking, in reference to the conversation, that the vestry clerk and 
Oolonel Barchard, chairman of the Electric Lighting Comnittee, 
in respect to whether the company were willing to enter into nego- 
tiations for selling to the Vestry their undertaking so far as it 
related to the parish of Paddington, that the Vestry should send its 
application in writing, and, it possible, they would state what amount 
they were to offer the company. The lotter was referred to 
Lighting Committee to consider and report upon. 

On Tuesday the Vestry had a long discussion the un · 
i condition of the electric current supply ín the 

A resolution was passed referring the matter to the Electric 
Committee to communicate with the company. 2 


St. Pancras.—At the meeting of the Vestry on Wednesday, 
Dr. Long asked the Chairman of the Electricity Committee when it 
was intended to proceed with the electric lighting 
Crescent. In reply, Dr. W. Smith explained 
material had been 


Poplar.—The Board of Trade have informed the District 
Board of Works that the time has arrived for them to consider 
whether the provisional order should be revoked, and asking the 
Board to lock into the matter. Referred to the Electrio Light 
Committee. 

The District Board of Works bas decided to authorise the surveyor 
to engage a temporary draughtsman for the purpose of assisting in 
the preparation of the necessary drawings and specifications for the 
proposed electric light station buildings. 


Port Talbot.—The railway and docks works here are in 
a Very advanced stage of completion. There is a complete system of 
electric lighting for the docks. 


(Oontinued on page 749.) 
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LIVERPOOL CORPORATION ELECTRIC 
TRAMWATYS. 


Tur first portion of the experimental electric lines of the 
Liverpool Corporation has been completed and opened for 
public traffic. This is a fact of more than average interest, 
because the system is remarkable for the unusual amount of 
experimenting that has been undertaken. In a mere matter 
of length the tramway which has been equipped is com- 
paratively unimportant. Roughly speaking, the section 
consists of about two miles of track; with the addition of a 


branch line to Prince’s Park now under construction, the 
system will be a little over three miles in length, and will 
complete the first stage in the introduction of electric tram- - 


waysinto Liverpool. Despite the limited length of the track, 


— DINGLE. PARK LA CASTL 


tion from the Tramways and Lightiog Committee visited 
the Continent to examine into the various systems in 
operation, and finally came to the conclusion that the over- 
head method was best adapted for Liverpool. Before 
becoming committed to & large scheme, however, it was 
decided to lay down an experimental line from the centre 
of the town to one of the southern suburbs. The late Dr. 
John Hopkinson was called in to advise the Corporation, 
and the construction of the present system was commenced 
in June last. 

The line commences in the centre of the town, close by 
St. George's Church, passes down South Castle Street, and 
round three sides of the General Post Office—which has 
called forth some interesting overhead work—along Park 
Road to the Dingle, which is the present terminus of the 


EST 


CAR WITH TRAILER. 


the undertaking is of some magnitude in other resp:cte, the 
rolling stock comprising over 30 electric cars. 

Down to September, 1897, the whole of the tramways in 
Liverpool were owned by the Liverpool United Tramways 
and Omnibus Company, which had leased the lines from the 
Corporation. The complete system was then acquired by 
the Corporation for £567,875, which was equivalent to 
£12 151, for each £10 share, the lease having an unexpired 
term of 18 years. 

Previous to the lines being taken over, a Tramway Com- 
mittee had been formed to inquire into and report upon the 
best means of improving the service. It had the assistance 
of a series of preliminary technical reports from Messrs. 
Bramwell & Harris, Mr. F. S. Pearson, of New York, and 
Mr. Canningham, of Montreal; moreover, a joint. deputa- 


line, About half-way the system branches off to Prince’s 
Park, this being the section which is not yet completed. 

The route is not a specially difficult one. Upon leaving 
the car sheds at the Dingle end of the line, a gradient of 
1 in 25 is encountered. Byond that it is fairly easy 
runninz until within 200 yards of St. George's Church, 
when there is an ascent of about 1 in 80. The track has 
been laid throughout by Messrs. Dick, Kerr & Co., a heavy 
type of rail, weighing 100 lbs. per yard, being employed. 
There is nothing unusual in the method of layiag the track, 
the rails being laid on concrete. They are bonded together 
by means of Chicago crown bonds. It is not unlikely that 
bonding may be superseded on the new lines by the Falk 
system of welding the rail jointe. 


The overhead work is of an interesting charaoter, it con- 
F 
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sisting mainly of the &pan-wire suspension, relieved at one or carry a lantern in which an incandescent gas burner i; 
two places by double-arm bracket posts. Side posts, placed placed. The most effective portion of the overhead 
some 40 yards apart, support the trolley wire through the work is that passing round the post office: it is a bad 


medium of steel S curve, and has 
span wires, but at necessitated much 
intervals rosettes are ingenuity on the 
attached to the walls part of the con- 
of buildings, The tractor for the over. 
use of wall rosettes head work. The 
in the case of Liver- drawing reproduced 


pool is. interesting, 
because for the most 


shows the mettoj 
in which the trolley 


part the bnildings wire is supported at 
are old, but any fear this point ; themain 
as Lo stability of bridles are ‘made 


these has been quite 


| : ari of two pieces of 
dispelled by the tests 3 fOr ie RE 7/12 wire, one wire 
which have been "T -— —— — being nozzled off 
made. A somewhat T ALI ite ni 1. PULL Pee eM | at each ring, and 
heavy insulator of r = the other running 


straight through 
the rings from 
one hanger to 


the Aetna type is 2m ul 
used. Two kinds 


of poles are em- 


ployed, one being the other. The 
single section, and trolley wiresare kept 
the other built up perfectly parallel 
of two sections. with each other, and 
The first type weighs it constitutes a most 
about 950 lbs., and — | finished piece of 
is drawn at one end ) : | work, and reflects 
to a tapering point. VIEW oF CAR SHEDS. much credit upon 
The ! second type, Mr. Higginson, 


which is built of two sections, weighs about 1,300 lbs., who, representing Messrs. Blackwell & Co., has had charge of the 
and is of a somewhat ornamental character, the bases overhead construction. We believe that the section of the 


Ame 7 | Cu . € DN = NO . 
n c PR .. 2 2 —— Pees 
? fa mns e » 3d xx un 
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VIEW OF AMERICAN CAR. 


| i iti i i i j licited warm expressions 
being cast to drawings selected from competitive designs. line to which we have just referred e 
The poa are painted grey, and consequently are not of approval from Major Cardew, the ng d 1 par. 
especially noticeable. They are occasionally used to inspector. One of the most notable features o 
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head work is the absence of guard wires. 
a little unfortunate for overhead tramways previously 


erected in this 
country, that in 
ordér to give 
security to telegraph 
and telephone wires, 
they have been com- 
pelled toadopt guard 
wires throughout 
the system. This 
imposed a special 
disability upon span 
wire methods, fur in 
addition to an extra 
wire above the trol- 
ley, it meant a special 
set of wires to sup- 
port it. The prac- 
tice that obtains a 
good deal on the 
Continent with 


. regard to overhead 
telephone and tele- 
graph wires is that 


they are only per- 
mitted to eios tle 
streets at certain 
fixed points. Under 


such conditions it becomes a comparatively ‘simple matter 
Ep" them coming into contact with a live trolley wire. 
this country telegraph and telephone wires cross and 
E. the streets so [many times that it has usually been 


4 
In 


found necessary to 


guard wires 
iMonghout the 


y They have 
been displaced on 
. the Liverpool lines 


AN = 


in the most in- 
genious manner. At 
points where wires 
are contiguous a 
narrow strip of 
wood is clipped on 
to the trolley wire. 
The manner in 
which this is done 
will be seen from 
the details of the 
guard. 

This form of 
guard suggests 
heaviness, and no 
doubt does impose 


an additional strain - 


upon the supports, 


bat it can be 


scarcely gainsaid 
that it is vastly 
better than a double 
system of overhead 
wires, which is 
what the ordinary 
guard method 
means. — Probably 
the future exten- 
sions will be carried 
out on the side 
bracket system, but 
the illustrations 
Which we reproduce 
show that very 
little can be urged 
against the appear- 
ance of the over- 


ead wires in Liverpool. 

_ The experimentallportions of the scheme is chiefly shown 
in the type of care, and how widely they differ in appear- 
ance Will be seen from the illustrations. 
comprises 15 motor cars and a like number of trailers, which 


It has been 


The rolling stock 


ACCUMULATOR Room. 


STREET VIEW AT DINGLE. 


ing from side to side of the car. 
fitted with double acting draw and recoil springs, the draw 
heads being so arranged that, by withdrawing a pin, the head 
drops behind the iron buffer. The number of passengers 


carried by this car is 40. The electrical equipment is 


have been made on the Continent, and consequently repro- 
duce some of the features of Continental design. The motor 


cars, as far as elec- 
trical equipment is 
concerned, differ 
only in detail with 
the practice obtain- 
ing in this country 
and in America. 
They are equipped 
with two motors, 
series parallel con- 
troller, and the usual 
emergency switches. 
The controller 
possesses a feature 
similar to that inthe 
latest form of West- 
inghouse controller, 
that is, effecting an 
arrangement of 
motors which exert 
a breaking effect on 
thecars. Thehandle 
is brought back to 
its starting position, 
and then gradually 
reversed, and the 
motors becoming 


short circuited act as generators and exert a braking effect 
according to the amount of resistance inserted. The trailer 
is inaddition provided with an emergency brake of the electro- 
magnetic type, this being effective only when the trolley is 


in position. Taese 
cars were sup- 
plied by Messrs. 
Schuckert. Gener- 
ally speaking, the 
motor car and the 
trailer will be used 
in pairs, but no 
doubt the state of 
the traffic will 
govern this. The 
second typ» of car 
is of the donble 
bogie type, and is 
not unlike that 
employed on the 
Glasgow tramways. 
There are 15 of 
these, and they 
are each 34 feet 
in length. They 
are divided into 
two compartments, 
entrance being ob- 
tained in the 
middle of the car. 
One compartment 
is reserved for 
smokers, and is not 
provided with win- 
dows, while the 
other compartment 
is well upholstered 
and handsomely 
fitted. The bodies 
are mounted on 
Brill trucks, which 
have 30-inch driv- 
ing wheels and 
20-inch trailing 
wheels. The cars 
are fitted with angle 
iron buffers, extend- 
The draw bars are 
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of Messrs. Dick, Kerr & Co.’s standard type, which has 
been usually employed by them on tramways with 
which they have been associated. It is that comprising 
the: well-known Walker system, the plant being manu- 
factured under the patents and to the designs of 
Prof. Sidney H. Short. On each car are two four-pole 
motors of the 33 S type, with 6-turn windings. The frame 
consists of two semi-cylindrical castings, the pole pieces 
being laminated, thus reducing the amount of copper in the 
field coils, and probably reducing the current required for 
field excitation. The bearings are carried through the motor 
casings, which has the effect of preventing waste oil getting 
into the motor case. Steel gearing, completely enclosed in 
an iron case, is employed. The method of suspending the 
motor on the car frame i3 somewhat interesting. At that 
end which is away from the axle the motor is suspended on 


— 


diameter is stepped. The rod is fixed at a certain predeter. 
mined point on the equalising lever to give the braking 
power required. When the lever is pulled forward by 
means of the hand brakes, the rod slides forward from 
the bottom of the hollow piston, and upon the release of 
the hand brake it returns to its normal position. When 
the air brakes are applied the piston moves forward 
and carries with it the push rod which is stepped at the 
inner end of the hollow piston. There is thus a perfectly 
free connection between the brake rigging and the brake 
cylinder, so that when the hand brake is applied all the 
power-brake mechanism remains at rest, with the exception 
of the push rod which adds no appreciable friction in 
applying the hand brake. Au air reservoir is provided a: 
part of the equipment of sufficient capacity to store sufficient 
air for even the most inordinate demands. The controlling 


GENERAL VIEW OF PARADISE STREET STATION, SHOWING TRAMWAY AND LIGHTING PLANT. 


a cross bar, which rotates on its own axis. At the axle 
end of the motor spiral springs are provided, which 
give a cushioning effect. It is claimed that this method 
of suspension minimises the hammer-blow effect 80 
frequently experienced on rolling stock. The con- 
irollers on these cars are of the solenoidal series parallel 
type. Solenoids consisting of spirals of asbestos-covered flat 
copper ribbon are placed between the sections. At the 
moment of breaking contact these solenoids are energised, 
thus creating magnetic lines of force, which blow cut the 
arc. A reversing cylinder enables the motors to be short- 
circuited, thus acting as an emergency brake. The trolley 
of the. pivotal type is of the usual American character. 
Perhaps the. most interesting feature of these cars is the 
use of an air brake known as the Standard type. An 
air compressor is geared to the axle, and is auto- 
matically put in and out of action by the variation 
of the air pressure. The braking power is applied through 
cylinder which is controlled from the end of the car. 
The cylinder acts through a rod on the equalising lever placed 
at the middle of the car, by which the brake shoes are 


applied. The connection between the lever and the brake . 


cylinder is a flexible one. In the cylinder is a hollow piston 
2 inches diameter, and at the bottom a push rod 1} inch in 


the magnitude to which the electric tramways 


stand contains a pressure gauge in plain view on the top, 
and the working lever operates without perceptible effort. 
„ The car sheds, which are illustrated, give a fair idea of 


DovBLE ARM BRACKET. 


will reach. 


There are 10 tracks, each of which are provided with pits b 
give access to the under portion of the cara, An interesting 


A 
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feature of the sheds is that the 10 tracks all run into one, 
which has obviously necessitated some very special track 
work. A travelling platform at the rear end of the sheds, 
which will be eventually worked by a motor, will carry cars 
to another pair of rails which run alongside the car shed, and 
are connected to the street rails. 

The power plant is erected in one of the lighting stations 
at Paradise Street. It consists of three Willans- 
Siemens sets of 300 H. P. each. The dynamos 
are of Siemens well-known type, shunt wound 
with drum armatures; they are excited from 
tbe station bus bars, and until the exciting 
switch is closed it is impossible to operate the 
dynamo switch. Working in parallel with the 
dynamos is a large battery of E.P.S. accumu- 
lators; it is unusually powerful, and could give J 
1,000 amperes for five minutes, if necessary. 
The switchboard is simpler than one usually 
finds in a tramway system. An automatic 
circuit breaker protects the feeder circuits, and 
a similar device is employed to protect the 
battery; the dynamos are, however, supplied 
with fuses. There are the usually recording | 
instruments, and a special panel is provided to 
a out the specified tests of the Board of 
Trade. An interesting feature is the employ- 
ment of a booster, one side of which boosts up 
the feeder current, the other side being employed 
to prevent fall of pressure in the return circuits. 
The plant feeds into the line at two points, one 
near the power house, and the other near the end 
of the line. 

The whole of the scheme has been carried out 
to the plans of the late Dr. John Hopkinson, 
under the personal supervision of his partner, 
Mr. Talbot; Mr. Brodie, the city engineer; and 
Mr. Bromley Holmes, the city electrical engineer. 
To these gentlemen we are indebted for assist- 
ancerendered in compiling the foregoing details. 

The following are the contractors chiefly concerned :— 
Cats, equipment, rails and track 

work ... a d .. Messrs. Dick, Kerr & Co. 


Cars and equipment .. Messrs. Schuckert. 
Overhead equipments, posts and 

mil bonds T .. Messrs. R. W. Blackwell & Co. 
Engines ... T "d .. Messrs. Willans & Robinson. 
Dynamos ... E .. Messrs. Siemens Bros. 


Accumulators The Electrical Power Storage Co 


The system was formally opened on Monday last for 
regular traffic. The service is being carried on by motor 


i5 


wM, Wood moulding; B E, brass ear; 5 w, brass wire, 
WiRE Guarp. 


cars and trailers combined. Fares on the motor car (this 
being the non-smoking car) will be 2d. for the complete 
journey, and the fares in the trailer car (this being the 
smoking car) will be 1d. throughout the route. 

The service is a four minutes’ one during the busiest 
Portion of the day. The cars stop at the end of the 
principal streets only, the average distance apart being about 
200 yards, these stopping places in each case being marked 
J panting a portion of the nearest available tramway 

on each side of the street with a white band. 


The Royal Society.—Among the papers read yesterday 
rertoon was one by Prof. Smithells and Messrs. H. M. 
t aon and H. A. Wilson, on “The Electrical Conduc- 
‘vity aud Luminosity of Flames containing Vaporised Salts." 
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ELECTRIC LIGHTING NOTES. 


(Continued from page 744.) 


Provisional Orders.—The London Gazette for November 
11th contains notices of applications for provisional electric lighting 
orders being made by the municipal authorities in the following 
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LivEgPOOoL: METHOD or SusPENDING WIRES ON CURVES. 


districts :—Castleford, Lewisham, Ilkeston, Keighley, Mirfield, Mex- 
borougb, Erith, and Glossop. The Electric Works Company’s appli- 
um foran order for Walton-on-Thames and Weybridge is also 


The issue for 15th inst. contains notice of applications being made 
by the Darfield Urban District Council, Wednesbury Corporation, 
Bournemouth Corporation, Newcastle - under - Lyme Oorporation, 
Ryde Corporation, Brentford District Council, Winsford District 
Council, Teignmouth District Council, Vestry of St. Matthew, 
Bethnal Green. The Devonport Corporation Tramways Bill notice 
appears in the same issue. 


Rathmines,—A Local Government Board inquiry was 
held on 7th inst. into the Commissioners’ application for a £50,000 
reg Ay electric lighting. Mr. Robert Hammond gave an outline of 
the scheme. 


Richmond (Yorks).—The Town Council is watching 
ca in northern towns with the view to adopting electric 
ng. 


Rochester.—Meesrs. Martin, Earle & Co., have just com- 
pleted the introduction of the electric light and a system of electrical 
communication at their cement works at Wickham, Rochester. This 
has been carried out by Messrs. A. E. Bennett & Co., of Streatham. 
There are on the works 12 arc lights of about 2,000 O.P. each, and 
200 glow lamps of 16 C.P. The plant includes a compound dynamo, 
giving 300 amperes at 110 volts pressure. Most of the cables are 
carried on pitch pine poles, 35 feet high. About 9 miles of wire, and 
2,000 English-made insulators have been used in the installation. The 
switchboard is of polished slate, 1} inch thick. It has been specially 
designed by Mr. Bennett, A.I.E.E. Bells and engine room telegraphs 
ars fitted to all the mills. 


Slough.—The Urban Council on Monday empowered the 
Lighting Committee to engage an electrical engineer, with a view to 
introducing the electric light. 


Southampton.—On 11th inst. there was a brief failure 
in the supply of current for private lighting. 


Southgate.—The District Council has resolved not to 
consent to the proposed applications by companies for electric light- 
ing provisional orders. Next year the Ccuncil will itself apply for 
powers. It is stated that the Council is not likely to run blindfold 
into a scheme of electric lighting which would involve the district in 
great cost;" in fact, it appears that the Council's present intention is 
to secure powers, 80 as to give it a controlling voice in whatever may 
be done in the future. Evidently it contemplates transference of the 
order when obtained. 


Sutton (Surrey).—The General Purposes Committee, 
after ining the terms of various electrical experts, recommends 
the Council to engage Prof. R. H. Smith to advise them as to electric 
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lighting. The Committee had previously resolved to recommend that 
the work be not done at the expense of the ratepayers. Mr. Offor, of 
the Electrical Power Distribution Company, has attended before the 
Committee with reference to the terms, &c., upon which that com- 
pany would be prepared to undertake a echeme for the district. 


Swansea.—At the Swansea Harbour Trust on Monday, 
Mr. G. Thomas, the chairman, said that negotiations were in progress 
for lighting the North Dock by electricity, the su: gestion being that 
tbe Corporation pay £25 & year towards the cost. 


Tobermory.—A public meeting was recently held to 
consider the electric lighting question. Mr. R. F. Yorke was present, 
and explained the advantages of electricity. It was resolved to lay 
the matter before the Burgh Commissioners, and to ask them to con- 
sider the feasibility of introducing & scheme. 


Tunbridge Wells.—On Thursday Jast week there was a 
cessation of the light for about an hour, which, fortunately, did not 
extend over the whole town. The public lighting was not affected, 
but the private consumers in High Street and surrounding district 
suffered inconvenience. The cessation is said to be due to ebort- 
circuiting in a sub-station at the lower end of the town, and had 
nothing to do with the works. 

The Local Governwent Board has sanctioned the borrowing of 
E15, (O0 for electric lighting extension purposes, the loan to be repaid 
in 24 years. 


Vaynor and Penderyn.—At last week's meeting of the 
Vaynor and Penderyn Rural District Council, a communication from 
the British Electric Traction Company (who are promoting the 
establishment at Merthyr, Dowlais, and Cefn of an electric light 
railway), aakiug whether the Council would object to the company 
applying fora provisional order to light the district. 


Warsaw.— It is reported that a company is in course of 
formation at Warsaw, with a capital of nine million roubles, to 
establish works for the manufacture of electric plant on a large 

8. 


Waterloo.—The Council Chamber and other departments 
of the Town Hall have been fitted up with electric lighting. The 
wiring bas been done throughout on the distributing board system. 
The lecture hall has six handeome wrought-iron and copper elec- 
troliers, each carrying a number of lamps of 10 and 32 O.P. The 
Council Chamber, staircase and corridors, bave also been well lighted. 
The installation also includes the lighting of the cookery school, class 
rooms, the library, and the offices of the clerk and surveyor. The 
contractors were Messrs. Waring & Gillow, Limited. Mr. H. Ellis 
Thompson acted as resident manager of Messrs. Donnison, Berlyn and 
Billem. The specifications for the whole work were prepared by 
Mr. Spencer Yates, the Council's surveyor. 


Wednesbury.—A special meeting cf the Town Council 
bas been convened for this (Fridsy) evening to consider whether to 
apply fora provisional order. 


Whitechapel. The District Board of Works has 
approved tbe committee’s recommendation, stated in the ELrc- 
TRICAL REVIEW last week, re eite for municipal electricity works. 


Whitehaven.—The electric light is being installed in the 
Whitehaven and West Cumberland Iufirmary, the work being carried 
out by Messrs. D. Burns & Oo. The borough electrical engineer, Mr. 
J. Shanks Brodie, OC. E., has oversight of the installation. 


Winchester.—The Board of Guardians has decided to 
Ao pi the lowest tender submitted for the electric lighting of the 
workhouse. 


Windsor.—Among recent improvements carried out at 
Windsor Castle, is the fitting up of the Queen’s private chapel with 
the electric light. 

The Town Council is considering the question of improving the 
street lighting by means of a number of arc lamps. 


Woking.—At the last District Council meeting, Mr. 
Clinton called attention to the unsatisfactory character of the 
electric light, and on his motion a committee was appointed to 
inquire into the cause of the failures and take. what steps. they 
considered necessary to prevent the town from being left in total 


darkness. hoy l 
On 8th and 9th insts. there was a failure in the private electric 
supply. 2 
Wolverhampton.—At the annual meeting of the Wolver- 
hampton Town Council on Wednesday last week, Alderman C. T. 
Mander, chairman cf the Lighting Committee, moved the annusl 
report of that Committee, and took cccasion to reply to some adverse 
criticisms which had recently been made on the policy of the Com- 
mittee. It was suggested, be said, in certain quarters that the Com- 
mittee were not at all satisfied with the gencrating station and 
system. That was not so. The Committee were perfectly satisfied 
tbat their system was a good cne. The chairman then explained 
what the present alteration was, and how it became necestary and 
desirable. What they proposed to do would cost something in the 
first year, but it wculd result in greater prcfits or reductions to con- 
eumers. Their original contract for £30,000 odd was for turning out 
& matter of 10,000 8-candle-power lamps. In 1895 they had 7,236 
lamps to supply the power for; to-day the number was 16,718, whilst 
there were 1,409 lamps on order which were not yet connected, so 
tbat by Christmas they would bave over 18,000 lampe. The under- 
taking was constantly growing, and they were bound to keep ahead 
of it. The quistion had been asked whether it would cost the con- 


sumers a lot of money to change from one system to the other? He 
now explained that it would cost them nothing. The scheme was s 
sound commercial success at the present time, and would be still 
sounder in the fut ure. With regard tothe gas company, he thought 
it was an open question whether it was not worth the while of 
Council at the present time to buy the gas concern, though they bad 
so much “on their plate,” he could not recommend the purchase, 
which ought to have been done some years ago. The report of the 
Lighting Committee was adopted. 


Yarmouth.—The Council has accepted the tender of 
Messrs. Gray & Palmer (£29 odd) for lighting the shelters at the 
Jetty by electricity. The tender of Messrs. Bateman & Co. for 1,000 
tons of coal of the same quality as hitherto supplied by them at 
14s. 6d. per ton has been accepted, also that of Mesars. W. Cory and 
Sons, Limited, for 1,000 tons of Derbyshire nutting steam coal at 
125. 6d. per ton. 


ELEOTRIO TRACTION AND MOTIVE 
POWER NOTES. 


Austria.—The Union Electrical Company, of Berlin, has 
just acquired the Brux steam tramways for the sum of 970,000 fl. 
with the view of converting the same into electric lines. 


Ayr.—The Town Council on 14th inst. considered a 
report by Mr. J. E. Winslow, of 35, Parliament Street, London, on 
the proposed electric tramway system. He advises the overhead 
trolley system as the only one financially poseible. He thinks that 
the Corporation in their scheme should arrange for the laying of a 
single track with passing places from Prestwick Cross to Main Street, 
but through Main Street, High Street, and Alloway Street a double 
track should be laid. He recommends that the standard gauge 
be adopted, and that the cars be of sufficient width to have cross 
seats inside as well as on the roof, thus giving increased carrying 
capacity. He estimated that an expenditure of £44,460 would enable 
the Corporation to obtain a first-class and effcient tramway. This is 
for four miles of route. The expense of building the line from St 
Leonard's Church to Burns's Monument would be £13,350 additional. 
The Bill Committee of the Council which has had the rt under 
consideration, adopted the recommendation as to the track and siz: 
of car. They disapproved of the suggestion as to the constraction of 
a line from the railway station to the esplanade, and adhered to the 
line resolved upon from Burns's Monument to Prestwick Cross. In 
view of the resolution of the Council to construct a tramway, the Bill 
Committee has been instructed to take whatever steps are necessary 
to oppose the application by Messrs. Drake & Gorbam to the Light 
Railway Commissioners for power to construct a light railway from 
Ayr to Monkton. 


Bangor.—The Drake & Gorham Electric Power and 
Traction (Pioneer) Syndicate, Limited, has a scheme in hand for the 
romotion of a tramway system between Bangor and Donaghadee. 
The scheme will provide tramways in nearly every part of Bangor, 
but the main line will run along the coast road to Donsghadee, a 
route which is very largely availed of by visitors duriag the summer. 
As soon as the sanction of the local bodies is obtained, the promoters 
will rapidly take the work in hand with a view to having the tram- 
way in operation in the early part of next season. 


Birkenhead.—A ratepayers’ meeting on 11th inst. 
sanctioned the promotion in Parliament by the Corporation of a 
Bill for the establishment of electric trams in the borough. 


Bristol.—A private meeting of the Sani Committee 
was held on Monday to consider a quastion which arisen in con- 
nection with the scheme which wili equip Bristol with electrical 
tramways. The city has a few wide streets and a good many narrow 
ones, and it was necessary, says the Bristol Mercury, to come to some 
decision as to what difference should be made in the arrangements 
for carrying the overhead trolley wire in various thoroughfares. The 
Committee, after ccnsiderable talk over the matter, came to the con- 
clusion that in streets not less than 40 feet wide between the kerbs, 
centre posts in the middle of the road instead of the side standards 
—should be uted, while in thoroughfares of less than that width the 
trolley wire should be supported by ride posts with brackets. Mr. 
8. White, the secretary cf the Bristol Tramway Oompany, with the 
engineer, Mr. Edwardr, subsequently had an interview with the Com- 
mittee, and were informcd of the decision that had been arrived at 
The company have to submit detailed plans of the various parts of 
their new works, and N will be gaided in their details by 
the Committee's resolution. The representatives cf the company 
were also asked to consider whether the company would share with 
tbe Corporation the expense of putting down a subway in Bath 
Btreet and Philip Street for the purpose of containing the cables of 
the city electrical works and those of the tramway undertaking. 
They will, therefore, have this under consideration as well. 


Camborne and Redruth.— There is a propoeal on foot 
to lay a tramway between these two places on a 3 feet 6 inches track. 
It is stated that electricity will probably be the motive power. The 
line will traverse the main road at Camborne, and will convey bo:b 
passenger and goods traffic. 


Coatbridge and Airdrie. —The Board of Trade last 
week heard objections to the order passed by tbe Light Railway 
Commissioners authorising the British Electric Traction Company W 
construct and work a light railway between O 
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Mr. Courtenay Boyle, permanent secretary to the Board, presided. 
The objectors were the North British and Caledonian Railway Com- 
panies. It was expected that 0 would also be given by the 
Corporations of Airdrie and Ccatbridge, but at the outset Mr. Ram 
intimated that an arrangement had been come to between the pro- 
moters and the Corporation, and the local authorities now supported 
the order. Mr. Kennedy, Parliamentary agent for the New General 
Traction Company, who had proposed & competitive scheme which it 
wasintended to ask Parliament to embody in an Act, stated that his 
objections would be stated practically by the railway companies. 


Cork.—It is anticipated that the supply of electric cur- 
rent for lighting will be available in December. The electric tram 
scheme is rapidly approaching completion. Conductors are being 
trained as to the method of driving the cars. It is expected that the 
cars, too, will also begin running next montb. 


Dollymount and Howth.—The contract surveys in 
connection with this undertaking, sanctioned by Parliament a few 
months ago, are now completed. The line will be a continuation 
of the N tram system to Dollymount, from which point it will 
m g the shore for about a mile, joining the county road near 

barrack. An embankment will be constructed over this portion, 
with & concreted pathway for pedestrians and bicycles alongside. For 
the remainder of its length, says the Dublin Daily Nation, the line 
will be on the right-hand side of the county road (which has an 
average width of 50 feet) and will consist of a single line, with 
frequent passing places, exoept that the portion from Howth Church 
entrance to the terminus at the Bast Pier will be altogether doubled 
and the roadway paved. The total length will be about 5} miles. 
The surface is a dead level, with only one slight gradient, and the 
electricity required will be erated in the existing power station 
at Olontarf. It is intended (for the firet time in Ireland) to adopt 
4d. per mile fares on this line, making a total charge of 5d. from 
Oollege Green to Howth East Pier, a distance of 10 miles. The 
rolling stock will be built in Ireland. It is hoped to have the line 
open for traffic about June Ist, 1899. 


Doncaster.—Last week the town clerk reported an inter- 
view with a representative of the British Electric Traction Company, 
Limited, in which he stated that the company were about to apply 
for powers to institute trams for Doncaster, by-with-Hexthorpe, 
and Wheatley.—It was recommended that application be made to 
the Light Railway Oommissioners for powers to provide electric 
trams, the routes to be, generally, the present six bus routes. 


Dablin.—Building operations for the large electric power 
station at Ringsend for the Dublin Electric Tramways Company are 
p ing. The work of laying the electric tramlines of the city 
1s also progress. It wasthought that the Donnybrook line 
from Nelson's Pillar to Donnybrook would be opened during this 
week, and the North Circular Road line from Nelson's Pillar to the 
Phonix Park may be opened by the end of the month. 


Glasgow.—The Gorbals Ward Committee last week 
resolved to ask ite representatives to oppose the extension of the 
overhead system on the South Side and other parte of the city, but 
to advise that an opportunity be given for the trial of other modes 
of electric and other motive power. 

It is stated that the working of the trolley on the Springbarn 
tection has resulted in a saving of 3d. per mile on the working ex- 
penses, and this is understood to have inclined the Tramways Com- 
mittee to recommend the equipment of an electrical section from 
Glasgow Oross to Govanhill. 

Councillor Stevenson has written to Mr. Young, tramways 
manager, suggesting the trial of the conduit system upon the 
Govanhill section. | 


Gravesend.—The Town Council after a lengthy discus- 
sion on the question of electric tram schemes for the district, has 
decided to take no action until the expiration of the lease of the pre- 
sent tramway company. 


Hastings.—The Town Council has resolved to appoint 
a Consultative Committee to act with the town clerk and borough 
engineer for the purpose of carrying into effect the resolution penes 
on November 4th, 1898, on the subject of the proposed application 
5 for powers relating to tramways, and report from time 


St. Helens.—An interesting experiment in municipal 
enterprise is now being made in the Lancashire borough of St. Helens, 
whose extensive area and the contiguous district contain nearly 
200,000 inhabitants. The experiment, says the Liverpool Mercury, 
takes the form of an effort to place the working of the tramway 
system under the dune proprietorship of the Corporation and private 
enterprise. The Oorporation will generate and supply the electric 

wer, and the company will provide the vehicles and working staff. 

Corporation obtained Parliamentary powers to establish electric 
stations both for light and „They also obtained powers to lay 
down a comple'e network of through the whole district, to be 
worked by electricity. Instead of managing the tramways them- 
selves, the Council have preferred to delegate this duty to men with 
practical experience. They have therefore granted a lease for 21 
years to a company, who will undertake to provide an efficient ser- 
vice cf cars, and to run at frequent intervals at cheap fares. On 
their side the Corporation undertake to lay down rails of the most 
approved type, to equip the lines on the trolley system, and to supply 
ctric energy at a fixed charge, namely, 2d. per unit for the first 
400,000 unite, and reducible to 1d. per unit when the full quantity of 
power is consumed. Some of the advantages claimed for the arrange- 
ment are that the Corporation will be assured of a fair return on the 
capital they have invested, and a profitable use of their electric plant, 


so that they will secure a good return to the ratepayers, without in- 
curriog any responsibility for the actual working and conduct of the 
tramway business. The company, on their side, anticipate material 
advantage, because the charge for electric power under the lease will 
be far less than the cost of the steam or horse haulage, which the 
now use. The future extension of the rystem, they also anticipate, wi 
bring St. Helens into direct connection with Liverpool at lower fares 
than are now charged by the railway companies. 


Hull.—Mr. Edward Nicolle, the contractor for the re- 
laying of the roads at Hull in connection with the construction of 
the electric tramways, has filed his petition and been adjudicated a 
bankrupt. We understand that the Hull Oo on is itself at the 
moment pushing forward the preparation of tramway track. 


Salford.—The electrical engineer has submitted his 
estimate of the coat of the trolley line equipment for the Salford 
tramways as follows :—Poles, £14,000; trolley lines, £8,000; tele- 
phone and test wires, EA, COO; section pillars, £2,000; bonds, £4,000; 
total £32,000. It was decided to submit a copy to each member of 
the Electrical Committee, to Mr. Hopkinson, and to the borough 
treasurer. It was decided to borrow £200,000 for the laying of the 
new tramway lines. 


Speed of Electric Cars.—The Board of Trade will hold 
an inquiry on 23rd inst. with reference to the application of the 
Dublin Tramways Company for an increase of speed on the Southern - 
District line. 

The Dublin Corporation thinks that seven miles an hour should be 
permissible in the ordinary open streets, five miles in congested 
streets, and four miles an hour at the facing pointe, where there was 
& great deal of danger. ' 

The Clontarf Commissioners will allow a speed of 10 miles an hour 
between Annesley Bridge and Dollymount. The company wanted 
to increase to 12 miles. 


Swansea.—The negotiations which have for months past 
been proceeding between the British Electric Traction Company 
and the Swansea Corporation with reference to the street widenings 

for the provision of additional passing places have been 
brought to & head. Without im any conditions as to how or 
where the money shall be spent, the Traction Company have to 
pay over to the Oorporation treasury a sum of £5,000, the Oorpora- 
tion, on their past undertaking, to give the company such facilities 
for conducting their traffic as the Corporation would themselves pro- 
vide were they carrying out the un g. 

There is just now a revival of the report published some montha 
back that the Electric Traction Company are negotiating with the 
Swansea and Mumbles Railway Company for the acquisition of 
the line and the adoption of electrical power. 


Withington.— At a recent meeting of the District 
Council the Parliamentary Committee reported that the Moss Side 
Oouncil had resolved to give notice of their intention to apply for 
an Act of Parliament for the working of the tramways in their 
district, and the committee recommended that the Withington 
Council should promote asimilar Bill in the ensuing session. The 
committee also resolved that in the event of an arrangement being 
come to with the Manchester Corporation to work the tramways, the 
Bill should not be proceeded with. The clerk was instructed to 
arrange for an in ew with the Tramways Oommittee of the Oor- 
poration to discuss terms upon which the Corporation will lease the 
Withington trams. The clerk is to render an account of the ig airs 
incurred in obtaining the electric lighting order, to the Manchester 
Corporation. 


TELEGRAPH AND TELEPHONE NOTES. 


Cable Rates.—In an article dealing with the cable rates 
ph Company, published 


considers that the rate to Indis is still 4s. per word, and that for 
1s. 6d. per word more one may communicate with Ohina, or that for 
9d. per word more with South Australia, the Indian charge appears 
oppressive. No doubt the high rate is ly traceable to 
the fact that ‘India’ means any place India, and that 
the charges of the Indian Government for the use of the 
landlines represents a part of the 4s. per word. Even allowing 
for that, the charge appsars high when it is found that the rate to 
Alexandria—more than half way—is only 1s. 7d. per word, while to 
go almost as far again—to New Z.aland—only 53. 2d. per word is 
required. The volume of messages must be all in favour of India, 
and the huge business done with our great dependency should cer- 
tainly lead to an expansion in the Eastern Company's earnings 
sufficient to soon recoup it were it to grant a liberal reduction in its 
present cable rate.” e are glad to notice the remarks concerning 
the high rates which are at present charged to India, compared with 
the rates to other important places in the world. We do not, however, 

with the Jnvestors’ Remcw in tracing the cause of this to the 
charge of the Indian Government for the use of landlines. A tele- 
gram from London to Bombay costs 4s. per word, and the charge per 
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word throughout India from any one part to the other (with the ex- 
ception of Burmah) is 2 annas, or, say, 2d. word. Even were 
sd included in the 4s. rate, it forms a very slight proportion of the 


Cable Steamer.—Messrs. D. J. Dunlop & Co., of 
Greenock, have received an order to build and engine a cable-laying 
steamer of 1,200 tons register for the German Maintenance Company. 


Canadian Telegraphs.—We learn from the Canadian 
Gazelle that the Public Works Department at Ottawa has been 
making excellent progress this year on the telegraph line along the 
north shore of the St. Lawrence, and there is little doubt that the 
entire line will be completed to Belle Isle, and & short cable laid con- 
necting tbe island and the mainland before the close of next season. 
This will be & very great convenience to the shipping interests, as it 
will enable vessels to be reported at Montreal within & few minutes 
after they enter the Strait. The cable to the Magdalen Islands has 
albo been put in good order, and the cable to Anticosti Island has 
been repaired for the first time since 1891. 


The City Police and the Telephone.—The Police Com- 
mittee of the Corporation have recently considered the question of 
the advisability of connecting the City Police Stations by telephone. 
The City Press recently made inquiries at the head-quarters in Old 
Jewry, and gathered that the authorities were in no way anxious to 
possess the advantage of the telephone, as their present system of 
telegraphic communication was complete and worked admirably. 
The City Press is, however, of opinion that the chief officials of the 
City force would find a dual system of communication of immense 
value. 


Gutta-Percha Planting in the French Congo.— 
From the Politique Coloniale of October 8th we learn that Mr. P. 
Bourdarie, who was engaged in a Government mission to the French 
Congo, took there with bim a large number of Wardian cases of 
India-rubber and gutta-percba plants (Jsonandras, Heveas, and 
Castilloas) for introduction into that colony. It is much to be 
regretted that in the Straits Settlements and protected native States 
of the Malay Peninsula, which afford so many natural facilities for 
the growth of these plante, no steps seem to have been taken to com- 
pensate for the wholesale destruction, we may almost say the extinc- 
tion, of the gutta-percha trees in these districts, to which we have to 
look almost entirely for our supply of gutta-percha. We learn that 
owing to the rise in the price of India-rubber some of the coffee 
piantoni in Selangor have seriously taken up the subject of planting 

ndia-rubber trees, and that tbere will be several thousands of acres 
planted by the end of this year, 


The National Telephone Company's Defence.— 
We reproduce the following letter, written to the Times by Mr. 
W. E. L. Gaine, general of the National Telephone Oom- 

y :—" Bir,—In reference to the debate which took relative 
to the telephone service in the London County Council on Tuesday 
last, a report of which appeared in the Times of yesterday, I have to 
ask you, on behalf of the company, to afford me the opportunity of 
placing a few facts before your readers. It is charged against the 
company that ite service in London is inefficient and inadequate. My 
reply is that to whatever extent it may be so at this moment is 
entirely the fault of the London County Council In May, 1896, the 
company applied to the County Council for the consent of that body, 
as required by the Telegraph Act, 1892, to enable the Bag o 
place its wires underground—the only solution of the serious 
culties which otherwise beset the company from the use of overhead 
wires. Prolonged negotiations followed, and finall 
agreed and embodied in & series of resolutions 
Oouncil on June Ist, 1897. Nothing further remained to be 


done but to prepare and exeoute a formal t to 
give effect to the bargain. These negotiatio it wil be 
seen, occupied rather more than a year. It took the Oounty 


Council nearly seven more months to prepare the draft of the 
formal agreement, and this document was submitted to the company 
for consideration on January 29th, 1898. It wasthen found that two 
additional conditions not forming part of the bargain had been 
inserted. These conditions were—(1) That the company should make 
& wayleave payment to the County Council which would impose a 
burden upon the company amounting to several thousand pounds per 
annum, and (2) that the company should reduce its tariffs to an 
arbitrary scale as fixed. by the County Council, which would involve 
the company in an immediate loss of revenue of upwards of 
440,000 per annum. The company considered that the importation 
of these conditions after more than 12 months had been spent in con- 
cluding the bargain was not in accord with good faith. The company 
replied that, as it had agreed to make wayleave payments to a large 
number of provinciàl civies and towns, it was willing to do so in the 
case of London, but pointed out that, differing from the provincial 
cities, the County Council was not the road authority, and that it could 
only do so if the County Council indemnified the company against 
any claims which might be made by the road authorities in the 
metropolis, and, as regards tariffe, it 5 declined to discuss 
the impossible proposition submitted to it, but offered to agree to fix 
the company's present tariffs as the maximum charges to be made, 
and to come under an obligation to supply ali intending users equally 
and without undue preference. On’ May 19th, 1898, the County 
Council broke off the negotiations. The position may, therefore, be 
summed up as follows:—Twelve months cccupied in negotiations, 
finally resulting in a bargain being arrived at; further 12 months 
occupied in preparing a formal document to give effect to the bargain; 
finally resulting in the County Council withdrawing from it. On the 
8rd inst. there were 992 people in London waiting to be joined up to 
the company’s system. As regards the bulk of these, they will have 


returns just issu 


to wait an indefinite time, on account of the difficulties in y 
of the company in physically connecting their premises with its 
exchanges, owing to the want of facilities which it is in the 
power of the County Council to give. Whether it is or is not 
desirable to import competition into such 
the telephone appears to the oompany to afford no reason why the 
company should be denied facili for doing ite work. Even if 
competition is set up it must, in the nature of the case, take years 
before it can meet fully dips requirements, and in the meantime 
the public suffers and blames the company for not doing the im- 
possible. I see that it was stated in the course of the de that 
the Highways Committee is prepared to recommend the requisite 
facilities being given to the company, if the company will concede to 
London similar terms as to tariffs and wayleave payments as the 
company has given to Manchester, Liverpool, and other towns. The 
peo of London is not comparable with that of any other town. 

t covers an area of 634 square miles. The working cost of a tele- 
phone system throughout this great area is nearly double what it is 
anywhere else, and the tariffs must therefore be proporti 
higher. At the same time I may add that . is considering 
whether it cannot meet the requirements of 
requiring a more limited service. It is the intention of the company 
to invite the Oounty Council to re-open negotiations, and it will not 
be the fault of the company if a proper arrangement is not come to. 
Let me give one instanoe of the treatment to which the company is 
subjected. When the bargain was concluded with the Oounty 
Council on June 1st, 1897, the company was allowed to go on with 
certain portions of underground work which were very urgently 
needed. Amongst the works authorised is a system cf pipes for 
upwards of 6,000 miles of wires, which the compeny has laid down 
in the districts governed by the Holborn Board of Works and the 
Vestry of St. Giles, all centring upon & exchange of the com- 
pany situate at the corner of Holborn Viaduct and St. Andrew 
Street. These pipes are stopped close to the north-west corner of 
Holborn Viaduct, and for months they have been lying idle, and so 
far as can be seen are likely to remain so, the company can- 
not obtain from the local authority the permission to carry them 
across one road and into the exchange. In conclusion, I have only to 
say that it is not reasonable to blame the company for the deficiencies 
of ite service if proper facilites are refused, and every impediment 
and diffculty p in ite way.” 

* Penny-a-Word."—HMr. Henniker Heaton is now ad- 

vocating a penny-a-word electrical telegraph system for drawing the 
peoples of the British Empire still closer together. 


Religion and Telegraphy.—The (Gazette de France com- 
plains that France is still depending on English submarine cables, 
and that in 1887 a convention with a French company was rejected 
on account of its being headed by militant Catholics." Sarely, some 


other explanation than this can be found ! 


The Telegraph Wire Export Trade.—Although the 
regarding the exports from this country of tele- 
ph wire and apparatus connected therewith during October are a 
ittle more favourable than was the case in September last, there is 
not the activity prevailing recorded two or three months ago. The 
exports for the month just ended attained a value of £89,313, as 
compared with only £35,411 in the preceding month and £47,746 in 
October last year. Taking the year, however, so far as it has gone, it 
has been, on the whole, very satisfactory, the exports for the 10 
months ending with Octoberhaving amounted to £936,721, as against 


only £794,621 in the ing period of last year and 
in the first 10 months of 1896, 
Telegraphic Interruptions and Repairs: — 
OaBLEs. Down. Repaired. 
West Indies— 
St. Lucia -St. Vincent ... Sept. 24th, 1898 ... sis 


Amason Company's cable 
Oable beyond Gurupa... June sch, 1888 sie 
Bissao eer oo» June 21st, 1898 , Nov. 11th, 1898. 
Pernambauco-Ceara ... oo. Oot. 19th, 1898. ... T 


Baint Louis-Novonha . Oct. 17th, 1898  ... ii 

Pare-Maranham — ... oe Nov. 15th, 1898 „ es 
LANDLINNS. 

Saigon- Bangkok .. Nov. 9th, 1898 . . Nov. 10th, 1898. 


CONTRACTS OPEN AND OLOSED. 


OPEN. 


Beckenham, — December 17th. The Urban District 
Oouncil invites tenders for water-tube boilers, alternators, trans- 
formers, pipe work, feed pumps, arc lamps and cables and 
other street works, travelling crane, &o., &c., for the electric lighting 
scheme. Specifications, &., from Messrs. Wilson & Story, 66, Victoria 
Street. See our Official Notices” this week. 


Blackpool. — Corporation wants tenders for trolleys, 


wire, &c., in connection with conversion of conduit lines. See our 
* Official Notices November 11th. 


Dublin.—December 5th. The Dublin Vales Vigo 
Company is prepared to receive tenders for the supp 
stores, includi fittin steel -— oils, electrical 
5 tor the jer ade December 31st, 1899. Infor- 
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mation can be obtained, and 

9, Upper Backville Street, Du 

$nd. Forms of tender 1s. eacb, 
Dublin.—December 5th. The Board of Control want 

estimates for engines, dynamos, and wiring for about 100 electrical 

HP. at Richmond District Lunatic Asylum. See our “ Offcial 

Notices " this week for particulars. 


France.— November 28th. Tenders are being invited 
until the 98th inst., by the municipal authorities of Anzin (Nord), 
for the concession for the lighting cf the town during a period cf 40 
years, eitber by gas or electricity. Tenders to be sent to La Mairie 
Ansin (Nord), whenoe particulars may be obtained. 

Glasrow,—November 22nd. The Corporation is inviting 
tenders for the supply and erection of switchboards and instruments 
for the new electricity works at Port Dundas. Specifications, &., 
from Mr. W. A. Chamen, electrical engineer, 75, Waterloo Street, 
Glasgow. See our Official Notices November 4th. 


Halifax.—The Corporation wants tenders for meters, 
transformers, and arc lamps. See our " Official Notices this week. 


Hill of Howth.—November 19tb. The Great Northern 
Bailway Company (Ireland) is inviting tenders for the followirg in 
connection with their power station to be ercted at Sutton, near 
Dublin, vis :—Lancaehire boilers, with or without mechanical et kers, 
engines, dynamos, pumps, piping, crane, feed heater, and tools; 
switchboard. Specifications to be seen at the office of Prof. A. B. W. 
Kennedy, 17, Victoria Street, S. W. See our “Official Notices 


November 4th for further details. 
The East Indian 1 


from November 15th to 


India.— November 23rd. 
Oompany is desirons of introducing electrically controlled bloc 
instrumente on their system, and invites proposals from makers only 
for the spply of: For single line—18 instruments for nine blocks; 
foe double line—80 instruments for 41 stations, and six spare instru- 
ments. Particulars from Mr. A. P. Dunstan, secretary, Nicholas 
Lane, London, E.C. 


Middlesbrough.—November 29th. The Electric Lighting 
Committee is inviting tenders for the supply and erection cf 
Lancashire boilers, and boiler house plant, slow speed steam dynamos 
and accessories, condensing plant and pipe work, overhead travelling 
crane, switchboard and instroments, accumulators, supply and laying 
of cables, meters. Specifications, &c., from tke ccneulting engineer, 
Mr. Robert Hammond, 64, Victoria Street. See our Official Notices 
October 28th for further particulars. 


Salford.— December let. The Electric Lighting Com- 
mittee want tenders for the supply and erection «f the followin 
plant for the Electric Light Committee. Section (1) boilers; a) 
engines; (3) dynamos; (4) boiler feed pumps, &o. ; (6) mechsnica 

; (6) superheaters; (7) economisers; (8) condensers, &c.; (9) 
steam and water pipes; (10) cranes and weighing machines; (11) 
tanks, &c.; (12) switchboards; (13) booster. Specification, infor- 
mation, &c., may be obtained from tbe electrical] engineer, Walness 
Road, Broughton, on payment of £5, returnable as usual. 


Shanghai.— The Shanghai Monicipal Council invites 
tenders for a concession for constructing and working about 23 miles 
of eleetzic tramways on the trolley system in the etreets of Shanghai. 
Plans may be seen and particulars obtained on application to Mesers. 
John Pook & Oo., 8, Jeffreys Square, St. Mary Axe, London, E C. 


Shanghai.—The Shanghai Municipal Council invites 
tenders for a concession for a od of 30 years for the exclusive 
right of establishing and working a telephone system in Shangbai., 
Plans may be seen and particulars obtained on application to Mesers. 
John Pook & Oo., 8, Jeffreys Square, St. Mary Axe, London, E C. 
Bee our Official Notices this week. — 


Waterloe-with-Seaforth ([ancs.).—November 26th. 
The Urban District Council invite tenders for the supply of 16 elec- 
tric arc lamp columns and carriers. Specifications and further 
particulars obtained from Mr. F. Spencer Yates, A. M. Inst. O. E., 
surveyor to the Council, at the Town Hall. 


LOS). 

Aberdeen.— The following is a list given in the Contract 
Journal of the firms tendering for the supply of meters, service cables, 
and fuse boxes during the year ending August 31st, 1899, for the 
Corporation Electricity Works:—House service cable: British 
Insulated Wire Company, Lint , Prescot; Oallender's Oable and 
ion Company, ited, London (accepted); Western Eleo- 
tric Company, North Woolwich; Siemens Bros. & Co, Limited, 
London; Telegraph Manufacturing hg ax „ Limited, Helsby; 
W. T. Henley's ph Works Company, Limited, London. House 
fuse boxes: A. k, Aberdeen (accepted); E. F. Moy, Limited, 
Camden Town, N.W.; Reason ufacturing Company, Limited, 
Brighton; British Insnlated Wire Company, Limited; General Elec- 
tric Company, Limited, Gis»gow. Electricity supply meters: 
Penny-in-the-Blot Syndicate, Limited, London; 8. Z. de Ferranti, 
Limited, Hollinwood (accepted); Venner & Co, Westminster, B. W.; 
General Electric Company, Limited; British Insulated Wire Com- 

pany, Limited; Premier Electricity Meter Company, London. 
Boarnemouth.—The following were the tenders sent 
in fer the supply of steel masts for arc lamps for the Square and 


Approach, Bournemouth, Mr. F. W. Lacey, M. Inst. O. E., borough 
engineer and surveyor :— 


2” metal. 3" metal. 
Each. Each. 
McDowall, Steven & Co., Ltd. £980 0 0 2245 0 0 


John Spencer, Ltd. si es i 120 0 0 +130 0 0 
* (Accepted for à-inch metal). 


seen, at the company n 
r 


Friday, November 25th.—At 5 p.m. 


Bournemouth.— The following is a list of the tenders 
and schemes for the supply and fixing of a steam pump, donkey pump, 
and surface condenser for the Council, Mr. F. W. Lacey, borough 
engineer :— 

Goddard, Massey & Warner, for compound condensing 
plant, high finish .. - Pe 40 a P .. £1,027 
*Do., do., simple condensing engine 92 90 515 
Worthington Pumping Engine Company, compound con. 
dening engine. v v - T ee si 048 
Do., do., triple expansion condensing .. - EM T 
Pulsometer Engineering Company, Limited, compound 
condensing engine .. ia ae e - xs 580 
Tangyes, Limited, simple condensing ., Tm és P 530 
* Accepted. 
The tender and scheme submitted by Messrs. Goddard, Massey and 
Warner, for forced draught to existing boilers at Bournemouth 
pumping station has been accepted at £120 10s. 


Hull.— The Electrio Lighting Committee on Tuesday 
accepted the tenders of Messrs. T. Parker & Co, Limited, for sw.tch- 
boards, transformers, and motor generator at £3,630; Messrs. Siemens 
Bros. for cables, &:, at £10,€54 15s ; and Messrs. Barker & Aspey 
(Hull) for pump condensers and steam water pines at £915 15». 4d. 
All the tenders were in connection with the East Hull extension. 


oo oo coo 
oo eo oco 


Leigh.—Tte Local Government Board having sanctioned 
ihe loan of £10,216 asked for by the District Council for the pur- 
poses of electricity works, the Gas, Water, and Eiectricity Com- 
mittee of the Council have accepted the following tenders: Mather 
and Piatt, Ltd., Salford (1) for the supply and fixing of steam 
dynamos and ateam and exhaust pipes, £2,784, and (2) for the supply 
and fixing of a water scftener; the Chloride Electrical Storage 
Syndicate, Ltd., for the supply and fixing of accumulators, £1,500, 
and £85 per annum for maintenance (if required); British Insulated 
Wire Company, Ltd., Prescot, for the supply and laying down of 
mains and underground work, £1,539 193. 3d,; Chamberlain and 
Hockham, Birmingham, for supply of 60 meters, £304 103.; James 
Carrick & Sone, Ltd., Edinburgh, for the supply and fixing of an 
overhead travelling crane, £196. The wo:ks will be erected on 
ground at the gas works. 


Rathmines and Rathgar.—The Township Commis- 
sioners at their meeting last week, on the recommendation of the 
consulting engineer, Mr. Robert Hammond, decided to accept the 
following tenders for the plant for the township electricity works: — 


SECTION A.—Boiler house plant Three 80 x 8 feet Lancashire 
boilers &nd accessories, mechanical stokers, feed pumps, injector, 
economiser, electric motor, Messrs. R. Taylor & Sons, Marsdon .. 

Section B.—Engine house plant—One 800-kilowatt and one 150-kilo- 
watt high speed steam dynamos, and accessories, motor trans- 
former, spare parts, &c., Messrs. Mather & Platt, Limited, Man- 
chester... - T M ks a is jr AT si 

SEcTion D.—10-ton overhead travelling crane, Messrs. Higginbottom 
and Mannock, Manchester .. 5 «s ss 920 ds N 

SECTION E. —Switchboard and instruments, Mr. James White, 
Glasgow .. > T is - is si M ze . £1181 

Section F.—Accumulators, The Tudor Accumulator Company, 
Limited. ae 1 ae Tm as T yu sa . £1,958 

BEcTION G.—Underground work—trenching, cables, &c., British 
Insulated Wire Company, Limited, Prescott 5x ex £14,193 


BEcTION J.—Meters, Messrs. Ferranti & Co., Limited, Hollinwood £500 


22,924 


46, 886 


FORTHCOMING EVENTS. 


Friday, November 18th.—At 8 p.m. Institution of Civil Engiceers, 
Students’ meeting. Paper to be read, Liquid Air: 
a short description of ita Production, and summary of 
its Application to the Chemical or other Industries," 
by Cecil Lightfoot, Stud Inst. C E. Mr. W. H. Preece, 
C. B., F. R. S. (president), in the chu ir. 


rof. Vivian B. Lewes. Cantor Lecture No. 1 on the 
history of acetylene; methods cf formation; the 
chemistry of acetylene; the part played by acetylene ia 
ordinary luminous flames. 


Monday, aider 21st.—At 8 p.m. Bociety of Arts.  ‘‘ Acetylene,” 


Tuesday, November 22nd.—At 8 p.m. Institution of Civil Engineers. 


Paper to be further discussed, Electrical Transmissicn 
of Power in Mining.” By W. B. Esson, M Inst. C. E. 


Wednesday, November 23rd.—At 8 p.m. B.ciety of Arts. Lecture 


on "Long Distance Tran mission «f E:cotrio Power," 
by Prof. George Forbes, F. R. B. 


Thursday, November 24th.—At 8 p.m. The Institution of El.ctrical 


Engineers. Adjourned discussion on“ Rotatory Oon- 
verters,” by Prof. 8 P. Thompson, F. R. S., vice- 
president. 

Physical Bcciety. Agenda: 
"On tbe Properties cf Liquid Mixtmes,” by R. A. 
Lehfeldt. “On certain Diffraction Mrioges ae applied 
to Micrometric Observations,” by L. N. G. Filon. 

Electro-H armonic Ooncert. Ladies’ night. 


Wednesday, November 30th.—At 4p.m. Royal Society. Anniv 


meeting. At 7 p.m.: annual dinner at Hotel Metropole. 


Wednesday, December 7th.—Institution of Electrical Engineers. 
Annual Dinner, Grand Hall, Hotel Cecil, 
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The Institution of Electrical Engineers.—The first 
meeting of the Institution of Electrical Engineers after the 
recess was held at the Institution of Civil Engineers on 
Thursday evening of last week, the 10th inst. Mr. J. W. 
Swan, president, in the chair. The President alluded to the 
loss sustained by the Institution by the deaths of Mr. 
Latimer Clark and Dr. John Hopkinson. Mr. Latimer 
Clark died at the ripe age of 76, after 40 years’ work in 
electrical engineering, beginning with that branch in which 
the applications of electricity first took shape—telegraphy. 
Into the narrow space of 49 years Dr. John Hopkinson had 
crowded a vast amount of valuable and enduring work. His 
valuable contributions ranged over the period from 1881, 
while he was a member of council, 1882— 85; vice-president, 
1886—89 ; and president in the year 1890 and again in 
1896. His most important papera were two on the pro- 
pagation of magnetism in 1884 and 1885, and that sub- 
mitted to the Royal Society in 1886 in conjunction with his 
brother, Dr. Edward Hopkinson, which embodied the com- 
pleta theory of the dynamo. His name is identified with 
electrical distribution by the invention of the three-wire 

tem, and it cannot be forgotten that to his patriotism 
the nation is indebted for the initiation of the corps of 
Electrical Engineer Volunteers. The President spoke feel- 
ingly of the sincere sorrow and great regret which the 
Council felt in having to record the loss of these two 
eminent members of the Institution, and felt it would be the 
wish of the members to -unite in expressing such regret, & 
motion unanimously accepted by the meeting in silence. 
Prof. S. P. Thompson then 3 his paper on Rotatory 
Converters," and afterwards showed a series of lantern slides 
illustrative of the apparatus described. The paper occupied 
so much time that the discussion was merely opened by 
Mr. Field in congratulatory terms, and was then adjourned 
until the 24th inst. 


The Smoke Problem.—The London County Council is 
riding á high horse in regard to the Vestry of Lambeth and 
the smoke nuisance in that district. he Council has 
already, owing to the alleged default of the Vestry, taken 
proceedings against two firms, and is now seriously com- 
plaining of three other works, One of these is the generating 
station of the Electricity Supply Company in Commercial 
Road. Dr. Joseph Priestley, the Lambeth medical officer of 
health, has made a detailed inspection of the various works, 
which have been under observation for some months past. 
With regard to the electric light station, Dr. Priestley 
says: —“ I find that there are at present nine boilers in use 
on the works, five of which were made by Mesers. John 
Brown & Co., and fitted with Ellis & Eaves’ smoke prevention 

tent (induced draught), and the other four by Messrs. 

ornsby, of Grantham (with open eet: I have had this 
factory under observaticn for some little time, and, as the 
result of verbal cautioning and notice, the firm have erected 
three extra (additional) boilers, made by Hornsby, of 
Grantham, and are in oourse of erecting a new (additional) 
shaft, the draught being previously insufficient, as also the 
boiler power. With this extra boiler plant and the additional 
new shaft (which will considerably increase the draught), 
there should be no further nuisance, and, considering these 
works are well in hand and will be completed in a few 
months, I am not in a position to advise the Committee to 
take further action before the magistrate for the ent. 
Notioes have been already served.” The medical officer 
adds that it appears to him the Council limite itself 
to making observations by means of coal and police 
officers, without examining the premises and finding 
out the cause of such temporary smoke nuisances. He 
is satisfied that if a responsible officer of the Council 
would visit the premises along with the Lambeth ** smoke ” 
inspector or the medical officer, he would conclude that it 
would be unjust for any public body to harass the occupier 
under euch conditions by taking further proceedings before 
the magistrate, at all events, for the present. Speaking 
generally, this expression of opinion is a clear explanation 
of the position of affairs in other districts. The County 
Council seems to take up a position which is not warranted 
by the circumstances of the case. 


Motor Cars.—The third annual meet of the Motor Cer 
Club took place on Monday morning in Whitehall Place, 
About 80 vehicles went as far as Sheen House, Richmond 
Park, where they were joined by about 20 others, The Times, 
commenting upon the trip, says: —“ There was nothing of a 
very novel nature among the vehicles that took part in the 
ron, the most striking being, perhaps, the jaunting car that 
headed the procession, and the big omnibus that followed in 
the rear. Builders do not appear to suffer from any exoem 
of imagination, and their products are chiefly obvious adap- 
tions of familiar horse-drawn types. At the same time it 
may be admitted that the motor car is gaining in general 
elegance, owing to increased attention to details of finish, 
and partly, perhaps, to the fact that people are becoming 
more accustomed to its appearance. As to the material used 
for propelling purposes, oil, with various forms of motor, 
was far and away the most common. Indeed, except 
for a number of the electric cabs. that are now to be seen 
daily in the London streets, electricity and steam were practi- 
cally unrepresented.” A dinner was held at the Hotel 
Metropole in the evening. | 

The same night, at the Savoy Hotel, the Automobile Club 
of Great Britain and Ireland held a dinner to commemorate 
the second anniversary of the Locomotives on Highways 
Act. Mr. R. W. Wallace, Q.C., presided, and among those 
present were Lord Suffield, Mr. J, W. Swan, and Mr. 
Alexander Siemens. 


The Engineering Trade.—A conference between the 
masters and men employed in the engineering trade took 
place on Thursday last week at the Hétel Metropole. The 
representatives of the Employers’ Federation, having held a 
preliminary meeting at the hotel, met in joint conference the 
representatives of the Amalgamated Society of Engineers, 
who had also held a preliminary meeting at the offices of the 
society in Stamford Street. At the end of the sitting, Mr. 
T. Biggart, secre of the joint conference, stated (sa 
the Times) that various questions had been bronght by the 
conference under the provisions for avoiding disputes agreed 
upon in the recent terms of settlement. An application from 
Sheffield for a general advance of -and for a reduction 
of working hours had been dis of. A mutual recom- 
mendation had been agreed upon between the sentatives 
of the masters and men assembled in London, which recom- 
mendation would be submitted to the parties concerned in 
Sheffield for their consideration in due course. An i 
tion from Dundee for a general increase of wages was also 
considered, and a recommendation, which will be submitted 
to the men, was agreed to on both sides. The exact terms 
of the general recommendation wil not be made public 
until they have been considered by those locally in 


The Bradford Tramway Accident.—Major Cardew's 
report to the Board of Trade after his inquiry into the Brad- 
ford electric tramoar accident has been received in Bradford. 
In it he states, according to yesterday's 7%mes, that in his 
opinion the accident was due to the car not being ran 
within the limit of speed—namely, six miles an hour—and 
the unfortunate combination of a driver with very little 
experience and a conductor with none at all, but with a little 
knowledge, which is proverbially a dangerous thing, a 
slippery road, and extra ure on traffic due to Barnum’s 
Show. The driver used the brake-power in an injudicious 
manner, but the conductor put on the hand-brake and thus 
deprived the driver of full control of the brake-power. He 
also cansed the trolley to be disconnected, thus depriving 
the driver of the prs of reversing, which might have pre- 
vented the accident. Major Cardew considers that the 
brake-power was ample, and that by means of the graduation 
of the electric brake the can be regulated with ease 
and certainty provided that six miles an hour is not 
exceeded. He approves the addition of a slipper brake. 
The Bradford Sar porlon Tramways Company considered 
the report on Wednesday, and decided to accept liability, 
and a A s see that a speed of six miles an hour was 
observed. 


Motor Cars.—Prof. H. Hele Shaw, LL.D., has been 
lecturing at Liverpool on “The Modern Motor Vehicle and 
its Future." 
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. What Happened to Kershaw! — So the cat is ont of the 
bag at last! “ What earthly reason was there," said Mr. Howlett, 
at a meeting of the Shoreditch Vestry, the details of which 
our readers will peruse with mixed feelings, * for indicating 
an inflated profit /o show up the electrical papers?” Our 
contemporaries, equally with ourselves, will have learnt with 
-heartfelt regret that poor Mr: Kershaw, after keeping up such 
a defiant attitude on the profitable nature of the Shoreditch 
dust destructor for some 12 moatbs, should now be com- 
pelled to eat humble-pie.in large mouthfuls, and instead of 
showing up the electrical papers, he bas only succeeded in 
making a rare exhibition of himself. Such a complete 
climb down we have seldom seen, and we can but feel some 
slight gratification that our frequent criticisms of this 
destractor scheme should have been so absolutely justified by 
the result. Mr. Kershaw is doubtless a sadder, if not a wiser 
man, and it is to be hoped that the object lesson afforded by 
Shoreditch will not be lost sight of by vestrymen generally 
who would pose as authorities on matters which only an 
engineer can possibly understand. It is rather late in 
the day to say that his remarks at the opening of the 
Shoreditch station were based upon information supplied 
by the contractors, and such au excuse comes with a bad 
grace from a gentleman of Mr. Kershaw’s boundless assurance, 
Perbaps the most remarkable utterance of all at this extra- 
ordinary meeting was the statement of the accountant that 
he had not audited the accounts, which had been sent to 
him to be looked over, with instructions not to make any 
alterations. However, we shall probably deal with the subject 
further in our next issue, by which time Mr. Kershaw will 
possibly have become a convert to the views expressed by 
the electrical papers. But the alpha and omega of Mr. 
Kershaw can only be properly appreciated and thoroughly 
relished by a perusal of the articles and correspondence on 
the refuse of Shoreditch which have appeared in our columns 
since the date of the opening ceremony. 


Lectures.— Mr. Thomas Rouet, of Newton Stewart, 
yesterday delivered at Wigtown a lecture on Light,” 
tracing the developments from “ mutton fat cruizie " to elec- 
tricity and acetylene gas. This is the first of a course of a 
dozen lectures which Mr. Rouet will deliver in various Scotch 
towns and districts within the next week or so. 

Mr. A. H. Gibbings, last Friday, delivered a lecture before 
the Bradford Scientific Society on The Application of the 
Electric Motor to Small Industrial Purposes, and its Effects 
on Trade and on the Community Generally.” 

Dr. Fleming, on 8th inst., delivered a lecture in the Black- 
burn Town Hall on “ Electricity.” 

On Monday last a lecture was delivered in St. Catherine’s 
Schoolhouse, Dablin, by Prof. Barrett, on “ Electric Trams.“ 

On 10th inst. Prof. A. Jamieson delivered the last lecture 
of his series on “ Electric Railways and Tramwayr,” at the 
Glasgow Technical College. 


Memorial to Dr. Hopkinson. — Alderman John 
Hopkinson, the members of his family and near relatives, have 
offered to the Owens College, in memory of the late Dr. John 
Hopkinson, a gift of £1,600 tocover the expense of building 
the dynamo house connected with the new Physical Labora- 
tory. It is hoped that by additioual contributions from 
friends, who desire to see a suitable memorial to Dr. John 
Hopkinson in Owens College, where he was a student for 
three years, it may be possible to complete and equip the 
annexe containing, in addition to the dynamo house, a 
number of rooms devoted to electro-technics, and that the 
whole may be known as the * Dr. John Hopkinson Electro- 
technical Laboratory." 


The Importation of Foreign Dynamos.—It may sur- 
prise American electrical engineers, says the Electrical World, 
Who have been congratulating themselves of late on the use 
of American electrical machinery in foreign lands, to find 
that three large direct-coupled alternators have been built 
by Mesars. Brown, Boveri & Co., Baden, Switzerland, for an 
American gold mining company. The machines are of the 
fiy-wheel field magnet type, mounted on the shafts of three 
co compound horizontal Allis-Corliss engines. 


An Interesting Fanction.—On Friday evening last a 
large and distinguished party assembled at the Hotel 
Métropole, when a dinner was given by the Chemical 
Society to the following past presidente, who have been 
Fellows for half a century :—Sir Joseph Henry Gilbert, 
Sir Edward Frankland, Prof. William Olling, Sir Fredk. 
Augustus Abel, Dr. Alex. William Williamson, and Dr. 
John Hall Gladstone. The chair was taken by the 
president of the Society, Prof. Dewar, who, in proposing 
the toast of the past presidents, said the laboura of these 
men had added enormously to the resources of mankind. 
As experimentalists their equals were not likely to be seen 
sgan, and they had rendered the science of chemistry more 
glorious than it ever bad been. 


Boiler Fatality at Messrs. Siemens's Works. — On 
Saturday last a serious boiler accident occurred at the works 
of Messrs. Siemens Bros., Woolwich. Three men were 
engaged cleaning out a boiler, whioh was connected with two 
othere, when the exhaust of one of them was let into the 
boiler that was being cleaned. The result was that two men 
were killed, and a third received slight injuries. An inquest 
on the bodies of the two men was held at Greenwich on 
Wednesday. Evidence having been given by the manager 
and others, the jury returned a verdict of “ Accidental 
death,” and added a rider that boilers whilst being cleaned 
out should be disconnected. 


Theta - Phi Chart,.—We have received from Messrs. 
Albert Frost & Sons, of Ragby, a copy of Captain Sankey’s 
Theta-Phi Chart, which embodies in graphic form the pro- 
perties of steam from 100? to 400° F. for the purpose of the 
thermo-dynamio investigation of steam engine performance. 
These charts are sold at 3s. each. They are clearly printed, 
and may also be had mounted, and at a reduction for 
quantity. ! 


Appointments Vacant.—The Newington Vestry want a 
resident electrical engineer to take charge, under the consulting 
engineers, of the erection, &c., of machinery at the new 
electricity works, and to afterwards run the plant. Salary 
£250. See our “ Official Notices this week for particulars, 

A technical instructor is wanted by the Indian Govern- 
ment for the Thomason Engineering College, Roorkee, 
See our * Official Notices.” 


Stretford Electric Lighting.—On Tueeday the Council 
resolved to appoint Mr. R. P. Wileon, of Westminster, at a 
stated fee, to advise as to the various schemes relating to the 
supply of electricity. | 


Bedford Telephones.—The Town Council on Wednesday 
resolved to apply for a telephone license. 


Obituary.—The death is announced, at the age of 60 
years, of Mr. Thomas Moore, of Northwich, a director of 
the Northwich Electric Light Company. | 


The Heilmann Locomotive.—The Revue Internationale 
de VElectricité comments very favourably upon the last 
Heilmann engine now running on the Puris-Havre line. Par- 
ticular note i3 made of the easy running and freedom from 
vibration, which is very creditable to a colossus of 120 tons 
weight. We look forward with interest to farther reporta. 


Electric Motors in Shipyards.—It is stated that a full 
equipment of electric motors is being put down at the yards 
of Sir James Laing & Sons, at Sunderland, for driving the 
machinery. 


Manchester Trams.—The City Council on Wednesday 
decided, after considering an exhaustive report by a special 
committee, to adopt the overhead wire system for working 
the municipal trams. The Council also a^cepted a recom- 
merdation to abolish all meter charges, which means a loss 
on revenue account of £2,000, per annum. 


— — — SS 
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The Cuba Submarine Telegraph Company, Limited. 


Tux directors’ report for the aret (eod ending June 30th, 1898, to be 
presented at the meeting to be held on November 23rd, at Winchester 
House, E. O., says i— 

The directors beg to submit, duly audited, the balance-sheet and 
accounts for the half-year ended June 90th last. From these it will 
be seen that the total receipts amount to E93 504 2«. 8d., and the 
gross expenditure to £8,091 118. 3d., leaving a sum of £25,412 11s. 5d., 
which, added to the balance cf £8,254 8s, 11d, brought from the last 
account, leaves £28,€67 Os. 4d. at the credit of revenne account, The 
traffic receipts show an increase of £7,916 13¢, 1d. as compared with 
the corresponding pericd of last year, which abnormal smount is 
mainly due to the continuance of the insurrection, followed by the 
Spanish-American war. The sum of £15,553 8». 10d. has been added 
to the reserve fund, which, after deducting £7,550 153., the balance of 
ccst of tre Manssnillc-Santisgo cable, ard £4,002 13». 10d. for cable 
repairs, now stands at £110,000.. The dividend on the preference ebaves 
will absorb £3,000, and leave £10,113 11e. 6d., out of wbich the directors 
recommend the payme nt ofa dividend at the rate of 6 percent. per annum 
enda bonus cf 2r. per sbare on the ordinary shares, both free of income- 
tax, the balance, £3,718 11s. 68., being carried forward to the current 
half-year. The cable between Mar zanillo and Santiago was success- 
fully completed in February last, and the broken Cienfuegos-Santiago 
section joined up at Cape Orvz, thus restoring the communication 
between Cienfuegos and Santisgo by the 1881 cable, The directors 
regret that, owing to the operations of the war, ccnsiderable damage 
was done to the company's property, but the board are pleased to 
report that since the termination of bostilities the broken cables have 
been repsired, with the exception of the Cienfuegos-Casilda section, 
and the 1891 cable between Cienfuegos and Batabano, which will be 
pos in order as soon as possible. Notwithstanding these interrup- 

ons, the directors are glad to state that the through communication 
has been continuously maintained, the staff remaining at their poats 
under very trying circumstances. The retiring director is Mr. 
Alexander G, Low, who, being eligible, offers himeelf for re-election. 
x John Gane, the auditor, also retires, and offers himself for re- 


The Western and Brazilian Telegraph Company. 


g the adoption of the report, said that 
g period last year he was obliged to lay on a little 
black paint. It was indeed the very worst period that they had bad 
to suffer under, and tbings were not at all wearing an 7 igi wd of 
cheerfulness, but although the accounts came out badly he was 
enabled to feast the shareholders a little bit upon pue He told 
them that the revenue was continuing to increase and the expenses 
were continuing to diminish, and, therefore, they went away in a 
comparatively cheerful state of mind. He was pleased to say that 
their forecasts in both cases bad turned out to be correct and the 
accounts now before them showed great improvement over the corre- 
sponding half-year. The earnings had exhibited a considerable 
improvement, having reached £72,692 as com with £59,754, an 
increase of no less than £12,937, and in addition to that they were 
fortunate to have received some £10,000 from the Platino Company 
in the half-year against £11,000 for the whole of 1897. The expenses 
showed a satisfactory diminution, they having amounted to £39,376 
against £44,575, a decrease of £5,199. The decrease was mainly in 
shipping, and in spite of the higher price of coal and the ship bein 
more at rea; tbe great point being that at the corresponding peri 
they bad ebips on bire, whereas this balf-yesr their own ebip bad 
done the whole cf the work. After deducting the expenses they 
brought forward a balance of £33316, and, adding the amount 
brought forward— £1,428 and the £10,169 received as dividends frcm 
the Platino Company, they bad a total of £44,914. From that 
balance they bad to deduct debenture interest, £8,014; debenture 
redemption fund, £1,078; amount added to reserve fund, £8,000; 
income-tax, £92,016; altogether £19,136, which left £25,777 and 
enabled them to recommend a dividend of 5s. per share and to carry 
forward a balance of £1,427 for the henefit of the coming half-year. 
When they remembered that at the corresponding half.year they 
bad to withdraw 27, 50 from the reserve fund in order to 
enable them to declare a dividend of Ss. per share, whilst this half 
they had 5s. per share, and added £8,000 to the reserve, he thought 
they would agree that it was not a bad outcome, and thst it fully 
justified the senguine anticipations that he indulged in. They were 
aware that the requisite nomber of Western and Brezilian shares 
having been sent in for exchange for Brazilian Submarine shares, the 
agreement between the companies had become operative. As they 
knew that agreement was not for an amalgamation, but was confined 
to what promised to be a very successful effort to unify their 
interests. The independent organisation and working of the com- 
panies under their concessions and their obligations remained 
dentically the same, and in order to secure the objects that they bad 
in view, vis., the harmonious working of the undertskings for a 
common end, recourse had been bad to similar messures to those 
adopted in the case of the Platino Company. He supposed on 
account of his seniority he bad been appointed chairman of the 
Western Company, and in carrying qut the arrangements they had 
endeavoured to make as little alteration as they possibly could, while 
identifying as closely as possible the three companies. It was rather 
early days, of course, but still they bad had some actual experience 
of the results that it was anticipated would accrue from the homo- 
geneity of management and working, and that experience encouraged 


panies working together be able to secure the public advantages 
as regarded service, while at the same time it would be advantageous 


to the shareholders. 
Lord R. H. Browns seconded the motion. | 
Bome discussion ensued on the suggestion of a sharebolder, that 
the preference dividend should bave been increased, and a smaller 
amount added to the reserve fund, but eventually the report was 
adopted unanimously. 


Potteries Electric Traction Company, Limited. 


Tam is a subsidiary company of the British Electric Traction Oo., and 
has been formed with a share capital of £400,C00, divided into 20,000 
5 per cent. preference of £10 each and 20,000 ordinary shares of £10 
each. It is proposed to undertake a large scheme of electric tram- 
ways in the Potteries district, some 33 miles in extent, which 
embraces the control of tramways owned by the North Staffordshire 
Tramways Co. and tramways in the boroughof Longton. The former 
system is being converted for electrical working. The debentures, 
shares, consols, rights, and interests are being transferred by the 
parent compeny for £152 410, payable by 6,666 ordinary shares and 
the remainder in cash. The purchase price includes £91,392, being 
actual payments to September 15th, 1898, so we may fairly assume 
the balance of £61,018 represents profit to the vendor company. It 
is estimated that the net profite, without depreciation, will be £40,000, 
but if the company exercises its right to call up its £960,000 of 
debentures, which in two years will probably be necessary, we are 
afraid debenture interest and depreciation may leave a limited 
amount to be divided among ordinary shareholders. 


The Yorkshire House-to-House Electricity Compauv, 
Limited.—An extraordinary general meeting of the members of the 
Yorkshire House-to-House Electricity Oompany, Limited, will be 
held at the registered office of the company, 1, Whitehall Road, 
Leeds, on Monday, November 21st, 1608, at 2.30 p.m., when the 
directors will submit for the ooneideration of the members an agree- 
ment which had been provisionally arrived at between the board and 
the Corporation of Leeds, with the object of settling the terms oa 
which the Corporation are to be entitled to put in force the power 
conferred upon them by the “ Leeds Electric Supply Order, 1891,” of 
becoming the purchasers of the company's undertaking. The agree- 
ment may be seen on application to the "Y gd solicitors, Messrs, 
Nelson, & Nelson, 4, South Parade, Leeds. 


Stock Exchange Notices.— Applications have been made 
to the Stock Exchange Committee to appoint a special settling day 
in and to grant a quotation to the Great Northern and City Railway 
Company—4 per cent. preferred crdinary or class “A” shares of 
£10 each, and 5 per cent. deferred ordinary or class "B" shares of 
£10 each. 


The Edison & Swan United Electric Light Company. 
Limited.—This company has this week made an issue of £150,000 
4 per cent, debenture stock, being the balance of a total amount of 
£350,000 authorised by resolution of the shareholders dated Novem- 
ber 24th, 1896 The London Trust Company, Limited, was authorised 
to cffer the stock for subscription at 99. 


————— 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Com .—'The recelpts for the week 
ending November 12th, 1898, were £229 178. da.; aggregate to date, £13 38 
0s. 8d. 


stol Tramways and Carriage Company, Limited.—The receipts for the 
eek endin November llth, 1898, ware 42, 159 Sd. 3 corresponding 
period, 1897, 42.498 2a. IId.; increase, £109 19s. 14. 


City and South London Railway Com Ahe receipts for the week end 
ak November 18th, 1898, were 210867 week ending November lith, 387, 
21,081; decrease, £25 ; total receipts for balf-year, 1898, 219,360; 
period, 1807, £18,661; increase, £699. Miles open, 8}. 


The Dover tion Electrio Tramways.—The receipts for the week 
endin 98 mber 12th, 1898, were #16] 188. 4d.; week ending November 
18th, 1897, £98 85.; increase, £68 10s. 4d.; total receipts to date, 1998, 
£7,602 8s. 10d." Miles of a on week ending November 13th. 1898. 3; 
week ending November 18th, 1897, 9. Car miles run week ending November 
12th, 1698, 4,206 ; week ending November 18th, 1897, 1,902. Number of cars 
week ending November 12th, 1898, 11; week ending November 18th, 18, 5. 


The Dublin United Tramways Company.—The receipts for the week end 

November lith, 1898, Were ag follows D. U. T. Co, horse cars, FE 
11s. 9d. ; ditto, electric cars, £853 0s. 8d. ; D. 8. D. Co., electric cars, £78 
178.; total, £8,481 8s, 10d; corresponding week last year. U. T. Co, 
borse cars, £2685 188. 11d.; ditto, electric cars, £87 4s. Sd.; D. 8. D. Co. 
electrio cars, £411 158-3 total, £8,064 188. 7d.; inorease, £946 15 55 
aggregate to date, 9s. Id.; te to date last year, £7815 
10s. 11d.; increase to date, £6,144 188. 9d. Worked:— The . is 
18 miles electrically, 81 miles by horses, as against 8 miles cally, 
and 84 miles by horses, for the corresponding period last year. 


The Halifax Corporation Tramways Company.—The receipts for the week 
ending November 9th, 1898, were £288; total receipts to date, 16, from 
June 29th, £6,174. Miles of track open, 84. Car miles run, 3,533. Number 
of cars, 10. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
November 18th, 1898. amounted to 21456; corresponding week lasi yest, 
21, 288; increase, £153. . 

The South Staffordshire Tramways Company.—The receipts for the week ending 
November llth, 1898, were £660 158. 5d.: week ending November 12th, 1%, 
£597 198. 8d.; aggregate receipts for 45 weeks, £28,547 IIS. 11d.; last year, 


£28,729 10s. 11d. 
The Western and Brasilian Telegraph 6 receipts fot 
eek en November llth, 1898, af 17 cent. of the 
prea tees pid to the London Plone Deasillan . 9 
pany, Limi were £8,124, 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


| Stock Olosin ibik Pp done 
Present Dividends for "A 
s M Cam EE 2 | ek 
| . 
1.5805. | 1*96. | 1897. Highest.| Lowest 
127, 400 African Direct Telegraph, 4 95 Debs. 100 4% -- . 100 —104 100 —104 i id 
25,000 | Amazon Telegraph, shares eas PER RAE T idus 5— 6 34— 44 ies vi 
125,000 Do. do. 5 % Debs. Red. .. | 100 | | 92 —95 | 92 — 95 v es 
905,5600| Anglo-American Telegraph ... nu Stock £2 9s £2 13s| 3 4, 61 — 64 | 63 — 66 64 | 62 
8,047,2201 Do. do. 6 % Pref. . |Stock|£4 188 45 6s| 6 95 1121—1134 114 —115 | 115 | 114 
3,047, 2201 Do. do. Deferred... Stock - . | 14j— 143 | 15]— 153 15i | 1433 
,000 | Brazilian Submarine Telegra 10 7 7 * 7 N | 151— 151 | 163— 15} 151 153 
75,0001 Do. do. 5 6 Debs. “and series, 1 1906 100 | 5 e „111 —115 111 —115 sis » 
000 | Chili Telephone, Nos. 1 ia s 5 4 4 4 31 21— . 3} ‘ie i 
10,000,000$| Commercial Cable $100 | 7 8 8 % 180 —190 180 —190 —ͤ 2 
918,297 Do. do. Sterling 500 year 4 96 Deb. Stock Red. |Stock| ... I . |104 —106 104 —106 m - 
224,850 | Consolidated Telephone Construction and Manan 05 14 2 - 1 — tk e ie 
16,000 | Cuba ere aa b 8 8 7 M 10 — 11 10g | lu 
6,000 Do. 0 % Pref. 10 10 % |10 % 10 16 — 17 | 164— 174 174 | 163% 
12,931 | Direct Spanish teda T » 5 4 4 4 4— 5 4 — iss ilh 
6,000 Do. do. 10 % Cum. Pref. - 5 10 10 10 10 — 11 10 — 11 ins aĝi 
80,0001 Do. do. 44 €, Debs., Nos. 1 to 6,000 ... | 50 | 4495 | 44% | 44% 104 —107% 104 —107% |... i» 
60,7101) Direct United States Cable sis | 2012225121 ue | dde 12 114— 12 12 Pl on 
120,000 | Direct West India Cable, 44 95 Reg. “Deb. 100 tas en .. |101—104 101 —104 103 res 
4,000,000 | Eastern Telegraph, Ord. Stock . Stock PA .. 1172 —177 |172 —177 176 | 172 
1,295,000 Do. 34% Pref. Stock » 100 e . |104 —107 104 —107 106 | 1047 
500,000 Do. re Certs., 50 95 p aid | es .. | 52 — 55 53 — 56 - ive 
89,900 Do. Debs., ope aba August, 1899.. ad 100 5 P |5% 5 J hoo —103. |101 —104 — 
1,432, 2681 Do. 4 Mort. Deb. Stock Red. i Block 4 2 4 2 4 % 124 —128 124 —128 127 | 1254 
250,000 Basten — Australasia, and China Telegraph | 107 7 7 17j— 172 | 17j— 172 17? 1778 
0 5 us. Gov. Sub.) Deb., 1900, red. ann. 
16 2000 3 5 640 8 O76 4326 ] 100 6 * 5 5 3 100 —10 100 —104 102 .. 
64,4001 Do. do. Bearer, 1,050—3, 975, 4, 327—6, 400 | 100 | 5 $ 5 ^ 5 7 101 —104 101 —104 - 
820,0001 = Do. 4% Deb. Stock ... " Stock| 4 4 4 125 —129 125 —129 is 
astern and South African Telegraph, 5 % Mort. Deb., ee = = 
85,1007 1900 red. ann. drgs., Reg. Nos. 1 to 2,943 Y 100 | 5 % |5 % = n 
46,5001 Do. do. do. to bearer, 2,344 to 5,500 | 100 | 5 5ů . 101 —104 101 —104 T vx 
300,0001 Do. 4 95 Mort. Debs., Nos. 1 to 3,000, red. 1909 100 | 4 4 .. |102 —106 102 —106 pas " 
200,0001 Do. 4% Reg. Mt. Debs. coca Sub. )1- 1—8,000 | 25 4 4 .. 102 —105% 102 —105% | ... m 
180,227 | Globe 3 and Trust 10 43 4 43 12 — 123 12 — 124 124 | 121 
180,042 Do. do. 6 95 Pref. s 10 6 6 6 164— 17 | 164—.17 161| 168 
150,000 | Great Northern Telegraph, of Copenhagen... 10 10 10 10 28)— 294 | 284— is ts 
150,0001 Do. do. do. o. 5 % Debs. ... 100 5 5 5 100 —103 |100 —103 is - 
„800 | Halifax & Bermuda Cable, 44% Ist. Mt.Dbs., w'n.1-1,200,rd.| 100 | ... en . 101 —104 101 —104 eT ees 
17,000 | Indo-European Tel ^| 26 10 10 10 53 — 56 54 —57 56 55 
100,000 London Platino-Brazilian Telegraph, 6 % D Debs. 100 | 6 6 6 109 —112 |109 —112 ni * 
484,597 | National Telephone, 1 to 484,597 5 53 54 6 51— 561— 53 58 54, 
15,000 Do. 6 % Cum. 1st Pref. 10 | 6 6 6 12 — 14 12 — 14 13 123 
15,000 Do. 6 95 Cum. 2nd Pref. ... 10 | 6 6 6 12 — 14 12 — 14 Ide l1 5, 
250,000 Do. 5 Y Non-cum. 3rd Pref., 1 to 250, 000 5 5 5 5 53— 58 51— 5 5 ist 
1,829,4711 Do. % Deb. Stock Red. k| 34 34 34 100—103 100 —105 1024 | 1014 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1| 5 5 5 8— §— 2 sia * 
100, 0001 Pacific and European Tel., 4 * Guar. Debs., 1 to 1,000... | 100 | 4 4 E 105 —108 105 —108 vs 2 
11,839 Reuter’s ... v ia , 8 5 5 5 7— 8 7— 8 ss TA 
8,8381 | Submarine Cables Trust ipt ss [OR] uu nds .. 133 —138 133 —138 136 m 
58,000 | United River Plate Telephone ; - 5 4 5% 6 96 P ss 
151,7331 Do. do. 5% Debs. Stock| 5 en . 103 —106 103 —106 m T 
200,0001| West African Telegraph, 5 % Debs. . 100 | 5 5 „ 5 * 99 —102 | 99 —102 ids E 
80,008 | West Coast of America, Nos. 1—30, 000 and 53, 001—853, 008 Bh d et - + ài i aed Ssi 
150,000 Do. do. 4% Debs., 1—1 ,500 gua. by Braz. Sub. Tel. | 100 T .. |104 —107 104 —107 ona ve 
64,269 | Western and Brazilian Telegraph di a v] 5. 2 2 84% | 12}— 123 | 1241— 123 128 | 123 
83,129 Do. do. do. 5 Y Pref. “Ord. . p" 73 5 5 5 8 — 8j 8 — 8 is awe 
83,129 Do. do. do. Def. Ord. 74 1 nil - 4 — 4 4 — 44 475 
389,521 Do. do. do. 4 95 Deb. Stock Red. Stock| ... is .. |107 —110 107 —110 10000 107 
88,321 West India and Panama Telegraph . wel AMI S 1 4 li— 13 li— 13 i 
84,563 . Do. do a 6 8% Cum. Ist Pref, 44]. 30145 6 6 91— 9ł 94— 10 pa in 
4,669 Do do. Cum. 2nd Pref. . 10 6 6 6 7— 9 7— 9 a one 
80,0001 Do. do. rm x ‘Debs. Nos. 1 tol ,800 100 5 5 5 106 —109 106 —109 eec 
158,1001| Western Union of U.S. Wiese 6 96 Ster. Bonds 100 | 6 6 6 98 —103 98 —103 see 
ELECTRICITY SUPPLY COMPANIES. 
30, 000 | Charing Cross and Strand Electricity Supply vite 5 5 6 7 „ 11 — 12 114— 123 12 à 
20,000 Do. do. do. do. 44% Cum. Pref.| 5| .. vei me 6 — 6 — "S m 
84,000 Chelsea Electricity Supply, Ord.,  .. T 5 5 5 6 8 — 9 8 — 9 8l 8g 
60,000 Do. do. do. 44 %, Deb. Stock Red... Stock 44 44 44% 113 —115 113 —115 a sae 
60,000 | City of London Electric Lighting, Ord. 40,001—90,000 ...| 10 5 7 95 10 234— 244 | 24 — 25 24 24 
10,000 Do. Ord. Nos. 90,001 to 100,000  ... T M e. 23 — 234— 241 * "i 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 ... 10 | 6 % 6 6 1 1 154— 164 | 15% 
400,000 Do. 5 % Deb. Stock, ' Scrip. (iss. at £115) ‘all paid ae |S 5 5 127 — 182 127 —132 ^ 
80,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—30,000 | 10 | nil nil mil | 124— 134 | 124— 133 8 
10,000 Do. do. do. Nos. 30, 001 to 40,000 £8 paid. TOI us c .. | 10 — 11 10 — 11 - 
20,000 Do. do. do. 6 95 Pref., 40,001—60,000 10 6 % 6 % 6 9, | 144— 154 | 144— 164 | 153 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17,400 . « eg . 5 — 54 5 — 5% T 
15,661 | House-to-House Electric Light Supply, Ord., 101 to 15, 761 B. uv 8 9 — 10 9 — 10 93 
12,000 Do. do. 7% Cum. Pref.. 6-75; 1 Be 143 94— 104 94— 104 918 
110,000 | London Electric SUPP Corporation, Limited, Ord. T 4 sas "T ids 31— 4 34— 4 53 
48,050 Do. do. 6 % Pref. PT 952 ii 64— 6} 61— m ids 
62,400 *Metropolitan Electric Supply, 101 to 62,500 10/4725, 5 1 6 95 | 153— 164 16 — 17 17 163 
220, 0007 Do... ^ 96 First Mortgage Debenture Stock p 44% ee 117 —121 117 —121 - ds 
6,452 | Notting Hill Electric Lighting l 10 | 2 4% 6 18 38 118-38 154 | 154 
81,980 |*St. James's and Pall Mall Electric Laght, Ura. "T 5 | 74% 18 14495 16 — 17 164— 174 178 | 17 
20,000 Do. do. í Pref., 20,081 to 40,080 5|7%|7 ty 9 — 10 9 — 10 91 9 
50,000 Do. do. Deb. ‘Stock Red. Stock we 19 105 —108 105 —108 Pu ‘0 
65,000 | South London Electricity NE Ord., £3 paid ... 5 M im 21— 33 22— 33 27 
79.90 900 O , Westminster Electric Supply, Ord., 101 to 80,000 5 7 95199129525 15 — 16 16 — 17 164 1543 
* Subject tc to Founder's Shares. + Quotations on Liverpool Stock Exchange. * 
1 Unless otherwise stated all shares are fully paid. | Dividends 7 1 in deferred Y warrants, de — used as capital. 
Dividends marked $ are for a year of the etter part of one year and the first part the next. 
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SHARE LIST OF ELECTRICAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


8 "| pide Closing p 
NAME. uotation otation 7 
Issue. Share| the last three years, | Quotation | Quotation wor ded t 
1895. | 1896. | 1897. | Highest. Lowest. 
60,000 Aluminium A" shares, Nos. 1—60,000  ... E px ui Ye 2j— 33 2— 88 r 
90,000 Do. 4j % lst Mort. Deb. Stock Red. Stock 94 —100 |94 —100 | .. | .. 
30,000 | British Electric Traction | 10 164— 174 163— 174 | 171 17 
10.000 Do. do. 6 95 Cum. Pref. 30,001—40,000 10 D dd 13 — 14 13i | 
, (issued at £2 10s. prem. all pd. ) " | 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 3 nil nil là— 12 12— 2 Is 1 a 
90,000 Do. do. Non-cum. 6 Pref., 1 to 90,000 2| 8 nil 4% 2— 21— 2 SES 2; 
125, 000“ Do. do. Perp. Deb. Stock Stock i 109 —113 109 —113 id 
50,000 Do. do. 2nd Deb. Stock Red. Stock 102 —105 102 —105 Pe 
20,000 | Callender's Cable Construction shares, Nos. 1—20,000 ...| 5 1 = 1 97 | i 
90,000 Do. do 43 % 1st Mort. Deb. Stock Red. |Stock 10 .. 110 —113 110 —113 sa 
35,250 | Central London Railway, Ord. Shares PA P CORP D a T .. | 10 — 10} | 10 — 104 104 | 10% 
178,303 Do. do. do. Es paid 100.4 | .. | 6. — 64 52 85 
61,033 Do. do. Pref. half-shares £1 paid TM Sas i 11— 14 1j— 1$ 14 
71,447 Do. do. Def. do. £5 paid T ewe * we 3s 44— 65 44— 5 
630,0001| City and South London Railway. Stock 144 Y 1 13 69 — 71 69 — 71 694 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £4 p I. s Ks 34— 4 34— 4 
32,098 ae te & Co., i 1 to 32,098 3 B^ ae T» ha li— 2 làÀ— 2 | 
o. 5% Ist Mort. Reg. Debs., 1 to 48 of ` | 
82,850 £100, and 901 to 1,070 of £50 Red. Hs T *. | 91 — 96 | 91 — 96 ea 
99,261 | Edison & Swan Utd. El. Lgt., "AE shares, £3 pd.1to 99,261 5 5 54 6 21— 23 2— 24 25 
17,139 Do. do. do. Me) ul Shares, 01—017, 139 5 5 ty 6 7 4 — 5 4 — 5 - iis 
194,023 Do. do. do. 4 % Deb. Stock Red. IUD | us * *. 100 —102 | 99 —101 iis — 
110,000 | Electric Construction, 1 to 110,000 ... 2| 5 6 6 21— 28 21— 2% 27 
25,000 Do. 4 7 % Cum. Pref., 1 to 25, 000 . 2| 7 ri $ 7 $ 21— 3} 33 3 
111,100 Do. do. 4% Perp. Ist Mort. Deb. Stock Stock "s .. 105 —107 105 —107 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 ... Si an it = +— — i 
67,275 | Elmore's Wire Manufacturing, 1 to 69,885, issued at 1 pm. es ris ous i— 
9,6001 Greenwood & Batley, 7 95 Cum. Pref., 1 to 9,600 10 | 104 7 7 10 — 12 10 — 12 
12,500 | Henley’s (W. "n Telegraph Works, Ord. ... à 10| 8 10 12 204— 214 | 20 — 21 201 
.8,000| Do. do. 7% Pref. .. 10| 7 7 7 18 — 19 |18 — 19 im 
50,000 Do. do. do. 43 Mort. Deb. Stock... Stock 43% 43% 4310 —115 110 —115 1132 .. 
50,000 | India- -Rubber, Gutta-Percha and mi h Works .| 10 | 10 % 10 10 22 — 23 22 — 23 2273 2% 
800,000 Do. do. do. Ist Mort. Debs. | 100 | ... inh ^ 107, —106 102 —106 1064 | ... 
37,500 Liverpool Overhead Railway, Ord. ... si 10 23% 237 81 — 10% pu ME T ui] 
10,000 Do. do. Pref., £10 paid 100; 5 F 5 5 7 16 T bes 
87,350 | Telegraph Construction and Maintenance ... 12 | 16 % 15 15 87 — 41 — 41 39 38 
150,000 Do. do. do. 5 % Bonds, red. 1899 100 5% 6 5 104 —107 106 —107 -— wi 
540,000 Waterloo and City Railway, Ord. Stock  ... K . . 106 —111 107 —112 1114 | 110} 


t Quotations on Liverpool Stock Exchange. 


Unless otherwise stated all shares are fully paid. 


Dividends marked § are ior a year consisting of the latter part of one na and the first part of the next. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


*Birningh am Electric Supply, Ordinary £5 (fully paid) 103. 
itish Aluminium, Ordinary, 10—12 ; 7 95 Pref., 11—13. 
[ens House, 44% Debentures of £100, 105—108. 


Kensington and Knightsbridge Electric Lighting, Ordinary wwe 


£5 (fully paid) 18—14; Ist Preference Cumulative 6%, £5 


(fully paid), 72—81. Debentures, 105—108. Dividend, 1897, 
Bank rate of discount 4 per cent. (October 13th, 1898). 


Reena 


on Ordinary Shares 10%. 
* From Birmingham Share List. 


National Electric Free Wiring, 10s. paid, bg 

Smithfield Market Electric, 3—4. 

T. Parker, £10 (fully paid), 14. 

Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
paid, 7?—8}. Dividend for 1896—6%. 


PARSEL QUOTATIONS, Wednesday, November 16th. 


CHEMICALS, &o. 


| Increase or 
| This week. me week. Daeréabs. 
a Acid, drochlorio ee . per ewt. b * b . ee 
a u Nicis te .. ee. per cwt. "n ai ee 
a n Oxalic . ee per owt. 0 " . 
a % Sulphuric S per owt. 2 5/6 
a Sal +» per ton * l- 
" Ammonia, Muriate (grey) +. per ton £19 £19 
(white) .. perton £26 £26 
: Bleachin powder e .. per ton £6 15 £6 15 P 
a Bisulphide of erben si per ton £15 15 
& Borax .. „ per ton £14 10s, £14 10s, 
e Donsol (90 oe ee ee per gal. 7/- Ub 
a ” (50/90 °/ * „„ per 5/6 5/6 
a r Sulphate perton | £18 10s. £18 10s. 
a cad, Nitrate à ae .. per ton £28 108. £28 10s. 
a „ White Sugar .. .. per ton £30 10s. £80 10s. 
a Peroxide vi . perton | £27 10s. £27 10s, 
a Methylated 81 per gal. 2/9 2/9 
a W d 80 vent (90 0% at 
í x per gal. 5/6 5/6 
a Potash, Bichromai in casks. . per lb. A y 
a n (70/80 % ) per ton 24 £ 
inserere .. per ton £35 £35 
a 4 Shellac . ee per cwt. 65/- 65/- ee 
a Sulphate of "Magnesia . .. per ton £4 10 £4 10 
a Sulphur, Sublimed Flowers .. per ton £6 10 €6 10 sé 
: m Lo ides as . per ton £5 10 £5 10 ee 
. per ton £5 £5 oe 
a Soda, Caustic iy aiio 70 9% per ton £8 15 £8 15 5 
" ee per ton £8 £8 
2 n Bichromate, casks .. perlb. 8d. 8d. 


a tation by Messrs. G. Boor & Co. 

b = * . "een "d The British Aluminium Co., Ltd 

e ” " » Messrs. Thos. Bolton & Sons. 

: " ” ” 

E. „  " mheIndia-Rubber, G..P.,and Teleg. Works Co Ltd 
í " " „ Messrs, James Shakspeare. 

z 71 n " ” J ackson 4 Till, 


METALS, &c. This week. | Last week. | 55 E 
b Aluminium Wire, in ton lots .. per ton 2 
” eet, in ton lots.. per ton 4 
c Brass (rolled metal 2" to 19") basis per Ib. b 
6 p ube (brazed) .. .. pet Ib: 
" e, basis e +» per lb. au 
f Ebonite Rod se ."* ee per lb, 
" Sh .. ee ee per lb. > 
R ed, 
” . 
9 » Sheet . per ton £06 | 
g ” .* per ton ! 
n German Silver Wire per lb. i^^. 
hG 6 «ee per lb. : è 7g 
h India-rubber, Para fine per lb. 4j- 2 j 
dee Charcoal Sheets per ton a= ME 
i Pig (Cleveland warrants) per ton "i P a 
A m . „ per ton From £11 
i , Scrap, per ton , 45/— 
i Wire Slvanised No. 8. . per ton 28 15 ; 
g Lead, Engli Ingo 24 . perton 2 2 
Shee .. per ton £147 5 
T Mion (uncut slabs 8" ong . per Ib. 0 J. 
F .. Per lb. 5 
55 à à .. per bottle 9 ww 
5 i as per oz. ee e. 
pu agne ‘according zh ? $ 
i * Magnet, in bars ba s £58 ; 
g Tin, 2 ; „ ‘ee + OS £86 to dt 
9 n ^ per | 
a: x vira Nos. 11016 .. per Ib. d 
j Xarns, Cotton, Single 10ib, bundles pr Ib. Ep 
" 6 or 8 lea. per Ib. IB iS 
5 t Ken, B iy 10 Ibs. perlb. : ! 
j n „ „R l per lb. 7 est 
} ” rp Sig ge rove .. per d £30 t pe { 
” a, thread per "MEAT 
* Zinc, Sheet (Vielle Montagne bnd.) p. t. £99 10 — 
4 Quotations supplied by Mensis. Holling FOOIE Y , , 
j ” " m " end C. Yeo & Oo. na i 
l} "n " n n W & ` 0 
m ” ” ” n W. T. & Co., ^, 7,08 
n ” ” ” & Sons. Ani 
0 n T Johnson Matthey & Co., Ltd. : - 


gta by Google 


Vol 43. No. 108 Novzuszz 18, 1898.) THE ELECTRICAL REVIEW. 


769 


INSTITUTION OF ELECTRICAL ENGINEERS. 


" RoraTonY CowmvmnTERS." By Prof. Sn. vanvs P. THompson, D. Sc., 


will change three-phase alterna 
Yet another will change an alternating current of a certain freq 
into an al current of a different frequency. 

In the following table of the principal conversions which may thus 
be pe See o stands for continuous current, 41 for alternate 
current of single-phase, 42 for two-phase, As for three-phase, 


1.—0 to o at higher or lower voltage. 
2.—41 to 41 15 » 
3.—42 to A4 " - 
4.—a; to as " ” 
5.—0 to A), or 41 to o. 
6 —0 to Ag, or As to C. 
7.—0 to 43, or 4; to C. 
8.—41 to Ag, OF 43 to 41. 
9.—41 to As, OF Ag to Ay. 
10.—42 to 43, OF As to Ag. 
11.—4, to 41 of different phase. 
12.—4, to a; of different frequency. 


Any one of these conversions might be accomplished by selecting 


anappropriate motor to receive and be driven by the primary cur- 
rent, and coupling it to a generator to give out a secondary current of 


the species desired. It will be noted that of these conversions, No. 2 
is the ordinary alternate current transformation, and is better accom- 

lished by ordinary stationary transformers, as also are Nos. 3 and 4. 

y a suitable combination of stati transformers, No. 10 can also 
be effected, whilst Nos. 8 and 9 may more or less satisfactorily 
effected by the use of auxiliary choking coils and condensers. But 
allof them may, and all the others must, be effected by means of 
rotatory apparatus. From the above list there have been omitted 
several ible cases of conversion, as, for example, that of a current 
sup at fixed voltage, but of varying amperage, to a current of 
fixed amperage, but delivered at varying voltage. 

It is not proposed here to deal, save purely incidentally, with the 
continuous current transformer (No. 1 of the above table), which was 
brought before this Institution seven years ago by Major-General 
Webber (Vol. xx., p. 63, 1891), nor with phase transformers (Nos. 8, 


9, 10, and 11), nor with frequency transformers (No. 12), nor with any 
stationary kind be directed to the 


are 

the public supply is an alternating one, 

three-phase motors in cases where the public supply is one with con- 
con ted. All these cases 


single- 

and the town distribution by continuous current dynamos coupled to 
the shaft of the synchronous motors. Even now, in the case of a 
three-phase transmission and a continuous current distribution, some 

i recommend the use of a group converter consisting of a 
non-synchronous three-phase motor ere to a continuous current 
dynamo. But in sii such cases the e 1 
sarily lower than that of either of its component parts. 
having, say, a 90 per cent. efficiency is coupled to a dynamo, also of 
90 per cent.-efficiency, the efficiency of the group cannot possibly 
exceed 81 per oent, 
` Two other solutions to the general problem are ble. Oneisto 
wind the revolving armature with two sets i to 
receive the current and revolve as & motor, the other to 
generate the secon current, As only one field magnet and one 
pair of bearings are required, there is an obvious economy of mate- 
Hal, though no great saving in cffüciency. Another solution—not, it 
is true, of universal application, but having the advantage of effect- 
ing a considerable increase of as well as an economy in 
material—is to wind the armature with but one set of windings, 
furnished at one end with a commutator, and at the other with 


1111 MID a s both to receive 
Doming p current an e secondary cur- 
tnt, It is this specialised type of mashine which is the main rabject 


of the present discussion, and which is called par excellence a rotatory 
converter. 

At this point it may be convenient to drop the adjective “rotatory,” 
and speak simply of converters, leaving the term u“ transformer " to 
denote the staticnary apparatus. 

` Converters of a simple kind have been known for many years. Ever 


since 1885 there has been one at the Technical Oollege, Finsbury, 


winding at opposite ends of a diameter. It therefore belongs to 
the species 0 41 Tor No. 5 of Table I.). The addition of three contact 
rings connected to three symmetrical poi 
constitute a machine of the species c a; (or No. 7 of Table I.) 

It may be convenient here to point out the relation between the 
number of contact rings (ca 


rated in the following table. The figures in the second column 
relate to the angles between the points on the win at which 
the slip rings are connected for the simple case of a bipolar 
machine. - 
TABLE II. 
No. l 
of slip | Angle. : Possible service. 
rings. | ; 
2 | 180° | ` Single-phase. 
3 | 122° | 3 single-phase in ternature = “three-phase.” 
2 single-phase in quadrature = “ two-phase,” or 
4 93° fi single-phase in successive quadrature = “ four- 
hase.” 
5 | 722 5 single phase in quinature = “ five- oe 
! 3 single-phase in ternature = three-p with sepa- 
6 | 6° rate leads, or 6 single-phase in successive sexature 
| = “  gix-phase," or 2 three phase in sexature. 
7 517 7 single-phase in septature = “ seven-phase." 


with separate leads, or 8 single-pbase in successive 
octature = "'eight-phase,' or 2 two-phase in 
octature. 

3 three- phase in monature, or , 

9 single-phase in successive nonature = “nine-phase.” 


a re —— 


i l single-phase in successive octature =“ four-phase " 


The general principles of conversion from polyphase to continuous 
currents, or vice versd, are well known. The relation between the 
respective voltages on the alternating current side and the continuous 
current side have long ago been investigated, and expressions for 
their values in the several instances that may arise have been given 
for those cases in which it is assumed (a) that the alternating currents 
are simple sine functions of the time, and (5) that the magnetic flux 
is distributed as a sine function in space with respect to the peri- 
phery of the armature. Calculations for the voltages of two-phase 
and three-phase converters were given by Prof. Ayrton in the Journal 
of the Institution of Electrical Engineers, Vol. xxii., p. 940, in a discus- 
sion on April 27th, 1893. For the purpose of stud such machines 
they may be considered either as used to convert continuous currents 
into alternating, or as converting alternating into continuous. The 
latter function is of more frequent oocurrenoe in practice ; the former 
is rather more easy to follow out in thought. Taking, then, the 
instance of the converters as used to change continuous currents into 


- alternating, and applying Prof. A 's results to the several cases, 


we obtain the following num values. If we take the continuous. 
currents as being supplied at a constent pressure of 100 volts, 
the voltmeter readings at the alternate current side will be as 
follows :— 

Angle between | y t i Vol Voltage 

Miprings, | compections nette | ration | iun 

2 180° Single-phase 7071 

3 120 | Three-phaso 6123 

4 9)? As two-phase 70°71 

4 - 90° As four-phase 50:00 

6 €0° As three-phase 61:33 

0 60° As six-phase 35°35 


A complete discussion of the voltage relations, with formule 
applicable to the cases of open-coil windings as well as of closed-coil 
windings, was given by R. M. Friese in the Elektrofechnische 
Zeitschrift ot Fe 15th, 1894. Throughout the series of articles 


he assumes the sine values of the distribution of the "p flux 


around the periphery of the armature. More recently, Stein- 
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metz has reconsidered the same problem in the same gue in 
articles which appeared on March 3rd and 10th, 1898. m these 
theoretical dudes it is easy to write down, not only the 
voltages in the several cases, but also to caleulate the corresponding 
relative values of the working currents in the armature and in the 
line wires. Similar calculations, down to a certain point, have to be 
made by every designer of polyphase motors. If we assume the 
above values for the voltages, and proceed to calculate the correspond- 


ing currents for an output of 10 kilowatts, we find the values of the 
currents generated to be as follows, the circuits being supposed non- 
inductive. Maximum as wellas virtual values are given. Columns 
4 and 5 refer to currents in the armatures, and columns 6 and 7 to 
currents in the lines. Star groupings are out of the question here, 
as they cannot be applied in armatures of converters. The only two- 
phase case that is possible is really a four-phase. 


WORKING. CURRENTS IN ALTEBNATING ARMATURES 


— — 


| | Armature current. | Lice current.. 
No. of Angle between | Nature | | 
| | VY 


p connections service. 


* to rings. Virtual. Maximum. Virtual. Maximum 
—— eS a Ta] TE | 
2 180° Single-phase | 707 | 1000 |1414 | 2000 
3 | 120* Three-phass 545 77 0 943 | 13933 
4 | 90° Two-phase 500 | 707 | 707 | 1000 
(four wires). | 
6 | 60° Six-phase | 47 2 | 667 47 2 667 


If the circuits are inductive, there will be a lag of phase in the 
currents, and wattless currents as well as working currents. For an 
equal output of power, the numbers in columns 4 to 7 of the above 
table will need to be increased by dividing them by the cosine of the 
angle of lag. d 

Let us return to the problems presented by a converter, in which 
an armature, furnished with slip rings at one end and a commutator 
at the other, is wound with but one set of windings, receiving cur- 
rent as a motor and delivering it as a generator. The question for 


consideration is how the current, in the act of being transformed from 
alternating to continuous, or vice versá, flows through the windings 
of the armature. This is a matter that has not hitherto been con- 
sidered in detail in any publication. Considering the general case 
of a revolving armature which is at the same time being traversed by 
continuous currents to drive it as motor, and by alternating currents 
which it is putting forth as generator. It is self-evident that the 
currents which it receives as motor must be flowing, in general, 
against the electromotive forces induced internally by its rotation, 
while the currents which it gives out as generator must be flowing 
with those electromotive forces. Further, since at every instant 
(under steady conditions of. operation) the value of the continuous 
current is (by hypothesis) unvarying, whilst the instantaneous value of 
the alternating current is continually changing, it is clear that at some 
instants the motor current must be in excess of the generator current, 
whilst at other instants the reverse must be the case. Whilst 
the average speed of rotation remains uniform it is certain that during 
each period, or revolation, there will at times be & positive accelera- 
tion, and at other times a negative acceleration. Further, it is clear 
that if there are any irreversible sources of loss of energy, such as 
friction, hysteresis, or eddy currents, the motor current must, on the 


whole, be greater than would otherwise be requisite, the power sup- 
plied at the motor side being greater than the output of power at the 
generator side, the difference being equal to the sum of the various 
items of power wasted in the machine. 

To make this clear, as well as to exhibit the way in which the 
circulation of current in the windings is effected, it is well to take 
some concrete case. All cannot follow an avalytical argument; 
therefore, though the analytical treatment has many advantages,I 

have deliberately preferred, for the purposes of the present 
paper, to avoid formule (though they have been used in 
its preparation), and, instead, to exhibit the argumenta 
3 by taking specific cases that are readily fol. 
ow 

Let us consider a 10-kilowatt bipolar ring armature, 
having at its periphery 96 conductors, connnected sym- 
metrically down to a 48-part commutator, running at 1,200 
revolutions per minute, or 20 revolutions per second, 
There will be two turns of the winding between each 
commutator bar and the bar next adjacent. (Or the arma- 
ture might be wound as a lap-wound drum, with two con- 
ductors to constitute each element of the winding). That 
it may run asa 100-volt continuous current machine the 
magnetic flux through the armature core must be 5,208,333 
lines, or a little over 5 megalines. Fig. 1 will serve to 
represent diagrammatically this armature when receiving 
100 amperes at 100 volts, and ranning as a motor. The flow of car- 
rent in the armature winding will, of course, be 50 amperes in each 
half of the ring. 

Now, suppose a precisely similar armature to be revolving ina 
precisely similar field, but let its windings be connected at two 
diametrically opposite points to two slip ri on the axis. If 
driven by power it will generate an alternating current. As the 
maximum voltage between the points that are connected to the elip 
rings will be 100 volts, and the virtual volts (as measured by a volt- 
meter) between the rings will be 70°7 ( 100 + 4/2), if the power 
applied in turning this armature (fig. 2) be 10 kilowatts, and if the 
circuit is non-inductive, the output in v amperes will be 10,000 
+ 707 = 1414. If the resistances of each of the armatures is 
negligibly small, and if there are no frictional or other losses, the 
power given out by the armature which serves as motor will just 
suffice to drive the armature which serves as generator. Accordingly, 
let us sup them both mounted upon the same shaft, as in fig. 3, 
and p 80 that each lies in a similar and equal bipolar magnetic 
field. We have here the well-known combination of a motor-dynamo.* 


(To be continued.) 


THE INSTITUTION OF CIVIL ENGINEERS. 


ABSTBACT OF PRESIDENTIAL ADDRESS OF WILLIAM HENRY 
Preece, C.B., F. R. S. 


(Concluded from page 724.) 


ELEcTRO-CHEMISTRY. 


. The transference of electricity through liquids is accom by 
the disintegration of the molecules of the liquids into their con- 
stituent elements. The act of conduction is of the nature of work 
done. Energy is expended upon the electrolyte to break it up, and 
the quantity thus chemically decomposed is an exact measure of the 
work done. Every electrolyte requires a certain voltage to overcome 
the affinity between its atoms, and then the mass decom ba 
minute or per hour depends solely upon the current g. 
process is à cheap one, and has become Three 

continuously applied deposit 10 lbs. of pure copper every hour 
copper sulphates at the cost of 1d. All the copper used for 
graphy is thus obtained. Zinc, in a very pure form, is extracted elec- 
trolytically from chloride of zinc, produced from zinc blende, in large 
quantities. Caustic soda and chlorine are produced by similar means 
from common salt. The electroplating of gold, silver, and nickel iss 
lucrative and extensive business, — in Birmingham and 
Sheffield. Gold and silver are refined by this electrolysis in Russis, 
and nickel in the United States. Sea water is decomposed in this 
way for disinfecting purposes by the Hermite process. : 

The passage of electricity through certain gases is accom by 
their dissociation, and by the generation of intense heat. ce the 
arc furnace. Aluminium is thus obtained from cryolite and bauxite 
at Foyers by utilising the energy of the falls. Phosphorus is also 
separated from apatite, and other mineral phosphates. Calcium 
carbide, obtained in the same way, is becoming an important 
industry. 

It is . that our coalfields have not been utilised in this 
direction. Electrical energy can be generated on a coalfield, where 
coal of good calorific value is raised at a cost of 3s. per ton, cheaper 
than by a waterfall, even at Niagara. 


— 


* The term dynamotor is not only philologically bad, but is a mis- 
description. Wnen two machines, of whatever kind, are thus cou 
together, it is always the motor which drives the dynamo, nof the 
dynamo which drives tbe motor. 

t Delivered Tuesday, November 1st, 1898. 
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Electro-metallurgy is now a very large business, but it is destined 
to increase still more, for the generation of electrical energy is becoming 
better understood and more cheaply effected. 


Tre TRANSMISSION OF POWBR. 


wasted in waterfalls is enough to maintain in operation 
of the whole world. Great cities, as a rule, are not 

vim falls, nor has a beneficent Providence provided 
ith waterfalls, as, according to the American humonrist, 
has with broad rivers. There is but one Niagara, and we are 
how industries are rather going to the falls than the energy of 
is being transmitted to the industrial centres. The arbitra- 
money is limiting the distance to which energy can be profit- 
transmitted. The Cataracts of the Nile can be utilised in 
the waste lands of the upper regions of the river, but their 
energy cannot compete, at Alexan with that of coal transported in 
mass from Einglan 

At Tivoli, 15 miles across the Cam the energy of the falls 
are economically utilised to light Rome and to drive the tramways of 
that city. The electric railways at Portrush and Bessbrook, in 
Ireland, are worked by water-power, and Worcester, Keswick and 
Lynton, use it in this country, but on a very smali scale. It is not 
used more, for the simple reason that there are no more falls to use. 
Water-power is used very extensively in Switzerland, because it is 
0 abundant there, and in our colonies, especially in South Africa; 
bat it is in the United States, especially in Utah and Oalifornia, 
where the greatest works have been installed especially for the trans- 
mission of energy to mines. 

In mines electricity is invaluable. It is used for moving trams 
and for working hoists. It lights up and ventilates the galleries, 
and by pumping keeps them free of water. It operates the drills, 
picks, ps, crushers, compressors, and all kinds of machinery. 
The modern type of induction motor, having neither brushes nor 
sliding contacts, is free from sparks and safe from dust. Electrical 
energy is clean, safe, convenient, cheap, and it produces neither 
refuse nor side products. It is transmitted to considerable distances. 
In mountainous countries the economical distance is limited by the 
voltage which insulation can resist; 40,000 volts are being prac- 
tically used between Provo Oanyon and Mercur, in Utah, in trans- 
mitting 2,000 H. P. $2 miles. 

The following Table records some interesting installations :— 
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Electric 


A Distance 
pce, bee | owl | ens | Remarks 
E: . Mi 


Kilowatts, Volts. | Miles. 
| „ t ( O1e 80-H. P. Siemens 
| and H lake dyna- 
! mo, driven from 
water-wheel; one 
220-H.P.8. & H.dy- 
j namo, driven from 
turbines (above 
driven through 
counter - shafting) ; 
one 220- f. P. S. and 
H. dynamo, direct- 
coupled to engine. 
| 
f 


! 
I 
1 


1 
| 


[Plant consieta cf five 
1,000 H. P. twenty- 
[our - pole three- 


phase 


| 
Bschdorf-). u Im 
Grunberg, |: = 15 
| 
| generators, 
| 


Ogden, Salt) 15 000 
188 City, 3,750 4 (three- 36 driven. by Kuight 


: | water - wheels ruu- 
| | ning at 300 revolu- 
x ' tions per minute. 

d | | | Plant consists of four 


phase General Elec- 
tric generators, 
| each one di y 
coupled to a Pelton 
wheel. : 
Plant consiste of four 


450 kilowatt three- 
10,000 E 
1,800 |4 (three- 14 


1,000 - H. P. three- 
hase generators 
uilt by the Gene- 


ramento, -224 | ral Electric - Oom- 
Oalifornia . 2 pany, coupled 
; direct to the tur- 


dine shafts. 


| 

| 

| 
7} ( Plan s onin ci ied 
| | 120-kilowatt twelve- 

10,000 133 l 
A pole Westinghouse 
To San Ber- 1 | 480 f ingie L- alternators, driven 
j - 282 by a Pelton water- 
power plant. 


Electric | | m € eum salen 
Works, | 10, | phase machines, 
to 3,200 | 4 (three- >: 18 | coupled direct to 
3 phase) '| 1,000 H. P. to 1, 200 
berg, iid | | H.P. engines. 
: | 


lji effecting a great economy in coal consumption in our work- 
"op and factories, The efficiency ot steam-drivon shafting is 


for it was chiefly of & technical character. 


order 0 2, so that with instruments of the Weston 


known to be very poor. - Scattered steam engines and long steam 
piping run away with money by their continuous waste of energy. 

motor is used only when and where it is wanted, its efficiency is 
very high, and it costs nothing when it is idle. It can be used 
either for the small power required by machines and tools at present 
worked by hand, or for a goods locomotive of 2,000 H.P., such as is 
now being used at Baltimore. 

This utilisation of energy at a distance is reinstating many home 
industries, to the great advantage of the working classes, whose time 
is wasted in long excursions to the factory, and whose health, morals, 
and well-being are not improved by herding in great numbers and 
by incessant association with the grievance-monger and the profes- 
sional agitator. 

CONCLUSION. — 

J have touched lightly—I fear too lightly—upon some of the 
applications of electricity. I have confined myself, in a very general 
sense, to those with which I have been personally associated. I 
have shown how electricity began its beneficent career by protecting 
our lives and pro from the disastrous effects of Nature's dread 
arlillery, how it facilitates intercommunication between mind and 
mind by economising time and annihilating space. It 


“ Speeds the soft intercourse from soul to soul, 
And wafte a sigh from Indus to the Pole.” 


By its metallic nerves it brings into one fold not only the scattered 
families of one nation, but all the countries and all languages, to the 
manifest promotion of peace and general goodwill. Not only does it 
show us how to utilise the waste energies of Nature, but it enables 
‘us to direct them to the. place where they are most wanted, and to 
use them with the greatest economy. It opens to our view Nature's 
secret storehouses, presenting us with new elements, new facts, and 
new treasures. It economises labour, and purifies. material. It 
lightens our darkness in. more senses than one, and by enabling us to 
see the unseen, it tends to aid the gentle healing art, and to alleviate 
both suffering and pain. It aids us in the pursuit of truth, and it 
bas exploded the doctrine that the pursuit of truth means the 
destruction of faith. 

I have occupied your time sufficiently, I hope, to impress upon you 
the universality of electricity, Its flood-gates were opened when our 
good Queen ascended the throne, and during her glorious reign it has 
over flown all the fields cultivated by the engineer. Though its fol- 
lowers are now regarded as specialists, the period is not distant when 
it must cease to be a speciality. Its facte and tenets, its science and 

ractice, must form the framework of the profession of the engineer. 

very engineer must ultimately. become an electrician, and electricity 
will be the most general, the most usefal, and the most interesting 
form in which he applies the fundamental precos cf energy to 
the wante, the comforts, and the happiness of mankind. 
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Onprmxanv Muwrixa, November.11th, 18988. 
Mr. SHELFORD BipwELL, F. R. S., President, in the Ohair. ` 


TER discussion on Mr. ALBERT CaMPBELL’s paper on "Tnm Maa- 


NETIC FLUXES IN METEBS AND OTHER ELECTRICAL INSTRUMENTS,” 
was resumed. 


Prof. AYRTON said he wished to offer some remarks on bebalf of 


"Mr. Mather and bimself. The paper would perhaps have received 
more adequate discussion at the Institution of Electrical Engineers, 
The importance of 
neutralising the effect of leads when using instruments with very 


weak fields, such as a Siemens electro-dypamometer, should be 


emphasised. In instruments of the Kelvin balance type, where two 
opposed coils carry two opposed currents, the field spreads at the 


edges; the true working flux is not that directly between the coils. 


Mr. Campbell would have done better if he had used a long search 
coil wound round one of the swinging coils, forming part of a 
vertical cylinder. It would have b:en well also to have supplied 
some experimental proof that the as‘atic arrangement the 
swinging coils of the Kelvin balance makes the iustrument inde- 
pendent of the earth’s field. The effect of the earth's field is of the 
pe, with a field 
of the order 1,000, it was sombtimes assumed, erroneously, that the read- 
ings were practically independent of the earth's H. Prof. A 's own 
tests showed that-by turning a-Weston. voltmeter to different 
points of the compass, the errors in a particular case were far greater 
than might be predicted from the above ratio; the induction in the 
voltmeter pole space, due to the earth’s Beld, was, much higher than 
02; the earth's field was exaggerated by the iron pole pieces; it was 
not necessary to suppose that the magnetism of the permanent 
magnet caused the variation. The error observed was about 0'2 per 
cent. in a horizontal field, and 0°8-per cent. when ithe field of the 
voltmeter was parallel to the earth’s induction. Here the induction 
in the gap was 1,200,and m = 0°2. In tests relating to the Ayrton 


, and Perry magnifying spring voltmeter, it was more important to 


know the B in the air space near the iron than the B within the iron. 
Eddy currents might account for the extraordinary results obtained 
with the Shallenberger meter. en 

Mr. J. H. Reeves described a method he had adopted for measur- 
ing the effect of stray fields upon ammeters and voltmeters. The 
instrument to be tested is first mounted on a stand, and is brought 


under the influence of a large coil carrying a current. In this way 
fields of known magnitude can be superimposed on the working field 
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thtoughout!the range of the instrument, and the change of deflection 
due to them can be observed. From these known values the working 
field can be deduced ; for let the current in the solenoid of the instru- 
ment at any moment be 4 amperes, producing a corresponding 
unknown working fleld of magnetic force, x. Then x is proportioned to 
the solenoid current, as measured by the indications of the instru- 
ment. If a magnetic force, x, is superimposed on x, then 2 is 
measured by æ/x of a. If x is known, the working field, x, can be 
calculated from the change of defiection 5 by the super. 
position. With Evershed ammeters, the field measured in this wa 
was, in one instrument, 200. and in another, 226, or about qne-thi 
of Mr. Oampbell’s figure (700) for the Evershed ammeter. Mr. 
Campb:li's value of B did not represent the working field, but the field 
at the end of one of the fixed pieces of iron. 

Mr. CAMPBELL, in reply, said he thought the theory of electrical 
instruments to be well within the limits of puysics, and he bad for 
that resson preiented the paper to the Physical 8 . The position 
chosen for the search coil In the Kelvin balance tésts may not have. 
corresponded to the working flux, but it was near tothe right pes 
tion, and he hád carefully specified tbe position chosen. His results as 
regards the Weston instrument differed from those of Prof. Ayrton; 
the errors he had observed for the particular ammeter used were 
under 01 per cent. The earth's field probably produced an effect 
different for different Weston instrumenta, according to the degree 
of saturation of the permanent magnet. In Mr. Oampbell’s tests the 
Weston instrument did not have an iron case. 


A PAPER by Prof. W. B. Morton on “Tue PROPAGATION or 
DAMPED ELECTRICAL OSOILLATIONS ALONG PARALLEL WIRES" was 
then read by Prof. J. D. Evznurr. 


In a paper published in the Phil. Mag for September, 1398, Dr. 
E. H. PROA com E ome 5 See ee 2 99 800 
passage along res, as experimentally de y him, 
with the formula given by: Mr. Heaviside in his theory of long waves. 
He finds close agreement as regards the effect of a terminal resist- 
anoe, but large discrepancy in the case of the attenuation constant, 
Prof. Morton now investigates how far the results should be modified 
when it is supposed, as under actual conditions, that the oscillations 
propagated from the origin are damped, and that the circuit is not 
balanced, as in the ideal case of distortionless transmission. He finds 
(1) that the velocity of propagation is increased, while (2) the attenua- 
tion is increased, and (3) with infinite resistance between the ends 
of the wires, the waves are, as before, reflected completely with phase 
unchanged. As the resistance is diminished the amplitude of the 
reflected waves is decreased, and a phase difference is introduced. 
For a certain value of the resistance, the reflected amplitude is a 
minimum, and the phase difference is 2/2. When the resistance is 
z3ro, there is again complete reflection, with phase difference 2; ie, 
the waves are reversed. The result is that the reflection factor for 
amplitude seems to pasa continuously from (+ 1) to (— 1) without 
passing through zaro. Using the numbers given by Dr. Barton, it is 
fonnd that the corrections to the simple theory are extremely small, 
so that in actual cases the damping may be ignored, and the circuit 
may be regarded as distortionless. 

Mr. Orr vun Hna vm (abstract of communication).—Mr. Heavi- 
side, using his own notation, exhibits mathematically the connection 
between the case investigated by Mr. Morton, of a wave train arising 
from a damped source, and the standard case of an undamped source, 
The cause of the attenuating coefficient coming ont twice as great in 
Dr. Barton's experimental condition, as when the resistance is calcu- 
lated by Lord Rayleigh’s formula, is attributed to lack of corre- 
spondence between the experimental conditions and those of. the 
ideal theory. For: (1) The external resistance of unknown amount 
‘is ignored. (2) It is not certainly to be expected that the formula in 
question is true for millions of vibrations per second. It may, how- 
ever, be concluded from the experiments that the theory fu es an 
approximation to the real resistance. (4) The magnetic vibrations to 
which the wires are subjected are not long continued and undamped 
as assumed by the formula. When a wave train ant any point on 
‘a wire, its surface is subjected to an impulsion vibration, lasting only 
a very minute fraction of a second; a vibration, moreover, wbich is 
very rapidly damped. So there is no definite resistance, and the 
resistance is greater than acodrding to Lord Rayleigh’s formula. 
(5) Perhaps, also, the terminal reflections involved in Dr. Barton's 
calculations may introduce error. PM 
The PRESIDENT p votes of tbánks to the authors, and the 
mseting was adjou until November 25th. | 


THE THEORY OF THE ACCUMULATOR. 


THE electro-chemical theory developed chiefly by Nernst is 
not so much in vogue here as on the Continent. Its appli- 
cation, however, has given satisfactory explanations of most 
of the phenomena of electrolysis, and we think, therefore, 
that a summary of an article in the Tlektroteehnische 
Rundschau, October 15th, in which Prof. Hoppe, of 
Hamburg, applies this theory to acoumulators may be of 
1 to our readers. 2 i 

t is now 10 years since two works appeared which have 
given a new turn to our views of the eleotrio current and its 
accompanying chemical reactions. These works were that of 
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opposed to that of the me a deve 
vents the further passing of metal ions into the solution, 
until the negative electricity is drawn off by closing the 
external circuit. If the solution-tension is equal to the 
osmotic pressure no current is produced. If the osmotio 


‘infinitesmal amount. 
measurements of Le Roux, the contact force Ca — Za 


the same percentage 


has taken place in the cell 


Van't Hoff on osmotic pressure, and that of Arrhenius on 
dissociation. The law of Van't Hoff, which holds for all 
solutions, may be expressed as follows: The osmotic pressure 
of substances in solution is the same as their gaseous pressure 
at the same temperature and volume." All electrolytes show 
apparent deviations from this law, which, however, are 
completely explained on the assumption that a certain 
percentage only of the moleonles in solation are dissociated, 
'The conductivity of a liquid is directly proportional to the 
number of these dissociated molecules, fo that we can sey 
with. Arrhenius that a current of electricity is conducted 
through an 5 by the dissociated molecules only. The 
dissociated. molecules form the ions which constitute the 


current. Without dissociation, therefore, no chemical action 


of the current is possible, nor can a current be produced by 
chemical forces, for chemical action is as me for the 
production of current as for its conduction. The theory of 
the accumulator, must, therefore, be built up on this foucda- 
tion, and many of the earlier theories, in this view, become 
untenable. " | 

Quite independently of theoretical considerations, we 
start with the experimentally established fact, that in the 
lead accumulator, during the charging, peroxide of lead 
is formed on the positive plate, and pure lead on the negative 
plate ; while during discharge, sulphate of lead is formed on 
both plates. These results have now been established beyond 
doubt by thousands of experiments. | 

In order to clearly underatand the chemical processes of 
the charge and discharge, Nernst's theory of current pre 
duction must be made use of. When an accumulator is 
supplying current, its action is exactly like that of any other 
battery; there is no special condenser-effect as was at one 
time su =: 

Assen ing to the theory of Nernst, if a eo 
water, or in an acid, part of the metal goes into solution; 
the foros which causes this passage of the metal ions into the 
solution, Nernst calls solution-tension. If the solution- 
tension is greater than the osmotic pressure, the positive 
metal ions pass into the solution ; negative electricity is 
thus set free on the metal plate, the positive ions of the 
solution form a positive ns pine layer, and an EMF, 

plate is developed, which pre- 


pressure is greater than the solution-tension, the positive 
metal ions pass from the solution to the metal plate, sctting 
free negative electricity on the surface of contact of the 
solution, thereby giving rise to a counter E. M. F., as in the 
first case. | B 

Since oemotio pressure follows the same law as gas pressure, 
Nernst assumes like properties for the solution-tension; Y 
becomes thus possible to calculate the effect of both by the 
game formula, and to compare the results with measurements 
obtained by experiment. The agreement b:twean calculated 


and experimental results has been in every case remarkable, 


ro that there can now be no doubt that this theory indicates 
the true source of the E.M.F. of an element, that the 
contact E.M.F., which was formerly considered of primary 
importance, contributes to the total E.M.F. only an 
For example, according to the 


z= — 000044 volt, while On —:Oa SO, with 80 per cent 
dissociation, gives — 0582 volt, and Zu — Za S0, with 
of dissociation, gives + 0:521 volt. 

For the evaluation of au element, it is not sufficient to 


know this E. M. F.; another factor is required. 


If an element having the electromotive force E, sad 
temperature T, performs Pan work v, a chemical reaction 
whose. heat of combination may 
be called g. At first it was assumed with Thomson that 
g Dr in all cases; but Helmholtz showed that such is not 
necessarily the case, but that 9 — „ may be positive or 
negative, as well as equal to zero. If the temperature of an 
element rises from T to T + d T, while external work d x bus 


dT . s d « 
been performed, then d x = (x — 9) qoM Tir 


This factor dr is called the temperature, coefficient, It 


T 
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must be first determined before we can test the theory by 
calculation from the chemical reactions. Streintz has done 
this for the accumulator, and he has shown that its tem- 
dr coefficient is very low, and that chemical reactions 
uring charging and discharging are represented by the 
following: equations ;— 
Discharging : Pb O, + 2 H; SO, + Pb = 2 PbSO, + 2 F O, 
Charging: 2 Pb SO, + 2 H,O = Pb Os + 2 H,SO, + Pb. 


The E. M. F. calculated from the heats of combination of 
the above reactions is almost exactly the same as the actual 
E.M.F. of the accumulator. Streintz found by calculation 
an E.M.F. of 1°88 volt, while. that obtained by direct 
measurement is 1°9 volt. If, however, this chemical reaction 
correct] nta that of the accumulator, then the 
accumulator is perfectly reversible, 1.8, there is no loss of 
energy in charging and discharging. As a matter of fact, 
there is always 15 to 20 per cent. loss of energy in charging 
and discharging accumulators; moreover, an accumulator, 
after a discharge, “recovers itself after the lapse of some 
€ i. s., after a stoppage of the discharge a higher E. M. F. 
is shown. 7 

On acoount of this loss of energy, it has been assumed, 
that the tion in the accumulator is not reversible, and 
that the formation of sulphate of lead is due to a secondary 
decomposition. The theories of Darrieus and Elbe gave 
expression to this idea. Darrieus ageumes that on the charged 
positive there is, besides Pb O,, persulphurio acid 
(H, 8, O). In ing, the persulphurio acid performs 
the function of changing the sulphate of lead or the oxide of 
led into peroxide. In discharging, however, only Pb, O is 
formed directly on the negative plate; this sub-oxide decom- 
poing by s secondary reaction into Pb SO, and Pb owing 
to the presence of sulphuric acid. In like manner, at the 

itive plate, the primary reaction is the rednction of Pb O, 
into Pb O, while the transmutation of Pb O into Pb SO, 
takes place, as the result of a secondary reaction. This 
theory bas been ‘demolished by the investigations of Elbe al d 
Schönherr on the electrolysis of sulphuric acid, they having 
demonstrated (1) that the density of current employed in 
charging accumulators is capable of producing only very 
mall quantitiés of persulphurio acid; and (2) that the 

noe of phurio acid is not a necessity but a 
indrance in the charging of accumulators. 

Elbs himself, however, considera that discharge reactions 
are partly secondary, since he assumes that the Pb O, of the 
cra plate: is first decomposed by two molecules of 

ydrogen into Pb O + H, O, and then that the H, SO, by 
dary reaction converts the Pb O into Pb SO, + H, O. 
This secondary decomposition would, certainly, explain the 
loss of energy; but Dolezalek has shown that a sufficient 
explanation of the logs may be found in physical causes. 

If two accumulators, of exactly similar constitution, except 
that Der differ in the concentration of their acids, are 
connected up in opposition in the same circnit, they produce 
only the current due to the difference of the heats of mixing 
of the H, SO, and H, O in the two solutions. The reaction 
takes place in the same way, as if H, SO, was transported 
from the more concentrated solution into the less conocen- 
trated, and H, O in the opposite direction, $.e., the process is 
reversible. Now, it is self-evident that in the actual accu- 
mulator the concentration of the acid in the electrodes and 
in the free acid must be different owing to the penetration of 
the acid into the pores of the plate. Diffusion is not capable 
in the case of strong electrolysis of instantaneously equalising 
the differences of concentration. Differences of concentra- 

tion must therefore arise, and it is to these that the logs of 
energy is due. But if we take into consideration these 
concentration currents there is no loss of energy left to be 
attributed to secondary decompositions, and the chemical 
a in the accumulator must be looked upon as rever- 


si 
`- The energy dissipated by the concentration currents may 


be represented by the formula o : J? t, where o is a constant, 
y a factor depending on the construction of the accumulator, 
K the mean conductivity of the acid in the pores, J the 


strength of ithe current, and ¢ the time. Kk is a function of 
J, and for the calculation k may be regarded as constant, 


loas of 


For the dis 


and3 J? f may be taken as a convenient expression for the 
energy. 


Le Blank attempts to explain the reactions in this re- 
versible charging and discharging by the help of tetrad lead 
ions. Tower has shown that when peroxide of manganese is 
dissolved in sulphuric acid, that it decomposes into one man- 
ganese and four hydroxyl ions; manganese must therefore 
be in this case a tetrad. In the same way, Pb O, splits up 
into tetrad Pb and OH ions. These tetrad Pb ions give u 
half their charge to the electrodes, and combine as d 
with SO, to form sulphate of lead, while the OH ions 
combine with the H ions of the dissociated sulphuric acid to 
form H, O. To the negative electrode, on the other hand, 
metallic lead passes over, in dyad ions, which combine directly 
with SO, ions to form sulphate. In the charging reactio. 
the dyad Pb ions of the sulphate at the anode change into 
tetrad ions which form, with 4 HO ions, the hydrate of Pb O,, 
while at the cathode, the dyad lead ions change directly into 
metallic lead. Thongh the assumption of tetrad Pb ions 
offers no difficulty, Hoppe considera the assumption of the 


splitting up of Pb. O, at the anode by the discharge, and the 


formation of Pb SO, is not ible without secondary 
decomposition, and this would imply, though the loss of 
energy might be small, that the charging and discharging 
was not strictly reversible. 

Liebanow’s theory furnishes us with a completely reversible 
process. In alkaline solutions of léad, the splitting up of 
the Pb (O K); and Pb (O Na), takes place in such a way that 
Pb O appears as anion, and 2 K or 2 Na as cation. If the 2K 
or 2 Na is replaced by divalent Pb, Pb O, may be imagined as 
anion and Pb as cation. It would, then, only be necessary to 
assume that these Pb O, and Pb ions are present in the 
dissociated condition in the solution. How they come ont of 
the layer of sulphate into the solution may be represented by 
the following assumption :—4 H,O + 2 Pb 80,=4 HO + 
4 H +2 Pb 2 SO, = Pb O, Pb 4-2 H,O + 4 H + 280, 
= Pb 0,--Pb--2 HO--4H + 2 80, Thus the 
charging current finds in thesolutions, as negative dissociated 
ions Pb O, and SO,; and as positive diseociated ions Pb and 
H. Of these, the Pb O, and Pb ions require the smallest. 
amount of work for their separation, therefore, with &mall 
current densities they will be first separated, while the acid 
ions are essential for the conductivity. For this ou 
meer proof of the actual existence of Pb O, ion is indis- 
pensible; for on this the whole theory resta. 

The proof of the existence of Pb Os ions was furnished at 
the instigation of Liebenow by Strasser, not, indeed, in 
sulphuric acid, because iu that, the ions are not anent, 
but in potassium lye. Pb O, K, may be dissolved in water, 
and the splitting up of the double oxide, Pb O + K, O, 
into ions may be pictured in accordance with the scheme: 


Pb (OH) + 2 KOH = Pb + 2 K + 4 (OH), but also 
+ 
as a solution of potassio plambate with the ions = 2 K + 


Pb Os. Inthe first case Pb wanderg with K in the direction 
of the current,in the second case against the direction of the 
current as anion. In the electrolysis of the normal potassium 
lye saturated with lead oxide, Strasser fonnd the lead always 
as a precipitate on the anode, s.e., it was derived from the 
constituents of the negative ion. The existence of Pb O, 
ions in alkaline solutions, as anions, oan therefore not be 
denied. Löb also asserts the existence of Pb O, ions in 
organic salts of lead. If we further recall, that Olassen looks 
upon MnO, as a negative ion in the dissociation of man- 
ganese oxide, there appears to be no ground for doubting 
the existence of Pb O, ions. 

If, now, Pb Os ions oocur in acid solutions, the chemical 
reactions in the accumulator, during charging, can be repre- 
sented, with certainty, in the following way :—The two 
electrodes are Pb SO, ; in the solution are present H,S0, 
+ H,O + (Pb O,) + (H) + (80,) + (Pb), the lest 
four as dissoci ions. The current separates out Pb O, 
upon the anode, and Pb upon the cathode, the Pb S0. 
replaces, by the above described decomposition, the Pb O, 


and Pb ions. | 
, we hava + [Pb O, + 4(H) + 2 (80,) 
+ (2 H) + (SO,) + Pb] —, where H represents the 
itive, and SO, the negutive ions; at the end of the 
ischarge we have + [Pb SO, + 2 H,O (SO,)...... 
. | : 
The lead accumulator will thus be a perfectly reversible 
element working without loss of energy as soon as means 


— — ͤ—— n — — 
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have been discovered to prevent the occurrence of concentra- 

tion currents. The only way, therefore, in which we can 
hope to improve the efficiency of the accumulator is by 
directing our attention to the diminution of concentration 
. currents ; all other means.of attaining our end are useless. 
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Wi a i NEW PATENTS.—19508. 

Compiled expressly for this journal by W. P. THOMPSON & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W. O., and 
at. Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. l e m 


22,820. “Improvements in the means of propelling tramcars by 
electricity." J. Emnicut. Dated October 31st. | 

22,828. “Improvements in the method of arranging ‘and dis- 
tributing underground wires in connection with telephone systems.” 
A. Warts. Dated October 31st. wae pee, 

22,836. “Improvements in electric switches." H. Simon. Dated 
October 31st. l | 

22,858. Oombined apparatus for regulating the supply of elec- 
tricity to lamps, motors, and other electrical apparatus.” B. E. 
Prestwick and L. N. Burr. Dated October 31st. 

22,870. Improvements in electricity meters.” S. B. APOSTOLOFF. 
Dated October 31st. e. 
22,872. Improvements in electrolytical apparatus.” J. LoISELET. 
Dated October 31st. : 

22,887. “Improvements in arc lamps" A. B. BARBNIEOL-VEIT 
and A. W. RizBEL. Dated October 31st. (Complete.) 

22,928. Improvements in arc lamps.“ W. d. Huss. (H. J. 
Linder, United States.) Dated November 1st. 

22,936. ‘ An arrangement to.act as a meter for one or more elec- 
;tric lamps, the object being to register the time during which tbe 
lamp or lamps burn.” Bam & TArrock. Dated November Ist. 

22,959. Improvements in telegraphic apparatus.” F. W. GorBy. 
(J. de Constant, Germany.) Dated November 1st. (Complete.) 
~ + 22,964. "Improvements in plug switches or wall contacts for 
electric circuits.” A. VamDAM and T. H. Mansn. -Dated November 
.1st. (Complete.) s S 

22,987. Improvements ia electric arc lamps,” A. BrpTTMAN. 
Dated November 1st. | | 

29,000. “ Automatic regulator for electric currents.” O. D. ABEL. 
(F. Back, Austria-Hungary.) Dated November let. 

23,043. "Improvements in the construction of electrical resistance 
‘balances or bridges.“ J. A. FLA Rd. Dated November 2nd. 
23,066. Improvements in and connected with telephonic fire- 
alarm and time indicating apparatus.” S. B. APosToLorr. Dated 
November 2d. R oa ea EE 

29,138. “A vacuum contact arc lamp.“ P. Sens, E. L. O'BRIEN, 
R. F. B. LzsNARD, and R. Hzvwoop. Dated. November 3rd. 

29,143. “Improvements in electrical warming pans and like 
articles.“ W. Bock. Dated November 3rd. . 

23,155. “Improvements in electric rail brakes and electro- 
magnets therefor.” H. H.LxiGH. (Gesellschaft zur Verwerthung, 
elektrischer und magnetischer, Stromkraft (system Schiemann aud 

hmidt), A. Wilde & Oo., Germany.) Dated November 3rd. 

28,160. Improvements in transformer switches." A.SCHLATTEB. 
Dated November 3rd. l E ; 

23,183. “Improvements in electrical switches.” W. H. STURGE. 
Dated November 4th. Ne " 
` 23,207. "Improvements in electrical heating and melting, N 

applicable to the metal pets of linotype machines.“ W. H. Lock, 
J. cm and M. Bang. Dated November 4th. 

23,238. “Improvements relating to electric railways and tram- 
_Ways provided with sectional conductors or surface contacts.” J. 
WerrER. (The Elektrizitate-Aktiengesellschaft vormals Schuckert 
and Oo., Germany.) Dated November 4th. (Complete.) 
| 23,294. "Improvements in or connected with electric railways 
and . provided with sectional conductors or surface con- 
facts." J. WETTER. (The Elektrizitats-Aktiengesellschbaft vormals 
Bchuckert & Co., Germany.) Dated November 4th. (Complete.) 

23,243. “Improvements in and relating to electric accumulators.” 
P. Riesz. Dated November 4th. (Complete.) mM 

23,249, “ An improved primary battery for generating electricity." 
O. H. PRESTON. Dated November 4th. i ss à ME á 

23,265. "Improvements in glow lamps and holders" E. J. 
Preston. Dated November bth. 


. 23,306. "Improvements in or relating to galvanic batteries.” C. 
Luvetus. Dated November 5th. 


23,907. “ Improvements)in'or relating to galvanic batteries and 


the like.” C. Luverus. Datedl November 5th. 
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1$, 1896. 


„23,320. EHleetro- magnetic safety 


cages, and the like.“ F. W. dorsy. (W. Suermondt, Germany. 


Dated November 5th. 


28,327. “An improved driving mechanism for pbonographs, 
kinetographs, and the like.” J. S. Augusr and J. Comm. Dated 


November 5th. ( Complete.) 


23,334. "Improvements in electricity meters tor continuous and 
alternating currents.” A. Pmroux. Dated November Stb. 


E * " 
. 
$ 


‘Copies of any of these Specifications may be obtained of Messrs. W. P 


THowPSON & Co., 322, High Holborn, W.O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stampe). 
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10,690. “Improvements in starting devices for single-phase 
alternating electric current motors.“ THE Barrrsg THowsox-Hoosrox 
Company. (J. P. Store, S. E. Doane.) Dated May 10th, 1898. Relates 
to apparatus for starting single-phase alternating electric current 

motors. To carry cut the purpose of this invention is employed 1 
resistance, but instead of an. ordinary inductance is employed a 
transformer or compensator, or auto-transformer, and the proportions 
of the windings and the connections of the motor that the voltages 
may be in any proportions desired. The invention comprises two 
phase-displacing devices in series across the mains, and in shunt to 
the motor, the motor has three terminals, two of which are connected 
to a source of single-phase current, directly or inductively, and tbe 
third terminal is connected to the mains through p E 
devices consisting of a resistance and step-up transformer in series 


across the mains. 3 claims. 


11,783. “Improvements in and relating to conductors for elec 
trical railways.” H. H. Lax Rn. Dated May 24th, 1898. Rolates to 
trolley rail for use with cars carrying electric motors. The trolle) 
rail is normally out of contact, but when moved horizon is thrown 
into contact. The contact shoe of the car is able to push downwards 
forwards, or backwards. So that by pushing downwards and the 
either forward or backward, the rail can be moved, thus caus 
contact. Beneath the contact rail a continuous insulated condacto 
is laid. At points along the line a piece of conducting material is 
surrounded by a cylindrical tube and connected e conductor. 
In the tube projecting beyond this piece of conductor, conducting 
pistons are arranged at each end and they are connected to the mil 
.At each end of the rail a spring with follower.is attached to tbe 
contact rail. Therefore, when the contact shoe of the car pushes the 
rail along the springs are either compressed or expanded, and ope a 
the pistons touches the piece of conducting material, thereby con- 

“necting the conductor to the car, and the circuit is completed by the 

: wheels or any other.method. When the car moves cff that section 
the spring moves the rail back into the normal position till the oon- 
tact shoe repeate the operation on the next section. The rail rests on 
friction rollers. 2 claims. 


12,350. "Improvements in electrical alarums." Srmcems Bros. 
AND Co., Ltp., and J. Eser. Dated June Ist, 1898. By a spring 
and clockwork arrangement a starwheel i$ made to revolve approxi: 
mately regular when a key is pressed. As each arm touches a spring 
. it makes contact, and a current is sent art ig a solenoid wound on 
. a non-conducting tube. Fitted in the tube is an iron tube which 
forms a core and would be free to move if it were not for a spring 
fastened to one end of the core and to a non-conducting arm. Ore 

all is fixed a large gong. When the current passes through the 
. solenoid the core is attracted into it and hite the gong on one nde. 
. Directly the t ceases the springs pulls the core back and it hits 
the gong on the other side. The circuit is made up of a battery, the 

solenoid and the metal of the clockwork and the blade spring. 


12,680. “ Improvements relating to electric alternating current cable 
: systems.” F. UTH. Dated June 6th, 1898. Relates to a method 
of increasing the capacity in an alternating current system for the 
purpose of diminishing the difference in the phases by the introduction 
of an interchanging or croes-connection arrangement of concentric 
. alternating current cables, in such a manner that the inner conductor 
is connected in a certain length with the outer conductor of the 
‘adjoining length, and the outer conductor of this second length con- 
nected. with the inner conductor of the following length, and so ot 

: throagh the whole system. 1 claim. 5 


' 13010. "Improvements in electric arc lamps" Tus 
- Tuoxsow-Housrow Company, Liuren. (R. ME) cad i June 
9th. Relates to arc lamps, and particularly those for use 


from the body of the lamp. Mounted in the metal tops are binding 

posts; these posts are insulated from each other and the top by mn: 
.lating bushing and collars in the, ordinary manner. The 

through the lamp is controlled by means of the € N u 
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No. 1,096. 


THE ENGINEERING RESEARCH LABO- 
RATORY IN ITS RELATION TO THE 
PUBLIC. 


A PLEA for more public recognition and support has 
recently been made by Prof. W. F. M. Goss, in a reoent 
issue of the Proceedings of the Indiana Academy of Science, 
on behalf of laboratcries which shall be devoted to 
research in the great subject of engineering. We find 
ourselves entirely in harmony with the Professor's views. 
He claims that laboratories of this kind are capable of the 
greatest public benefit, and that if we except religious and 
charitable institutions, there is nothing that can be so use- 
fully supported as a research laboratory properly constituted 
and controlled. He points out very clearly the connection 
between the progress of engineering science and the 
welfare of the people at large. To restate an old truiam, 
a “steam engine is one of the greatest pioneers of 
civilisation,’ and we have had a remarkable instance of 
this within the last few months, when, as Lord Kitchener 
himself would be the first to admit, the steam locomotive has 
enabled us to move down upon a barbario and almost 
inaccessible foe, and restore to the regions of the Upper Nile 
the advantages of civilisation. 

The basis of the whole science of engineering, extensive 
as it is, is to be found in facts which have either been 
deduced from practical experiments or derived from 
especially conducted experiments. The early engineer could 
neither lean upon accepted theories nor look to precedent for 
guidance. It was not what Brindley and Telford and Watt 
and the two Stephensons knew, but what they did, that 
helped to inaugurate our present era of engineering. Since 
their day, every important structure has served a double 
purpose: first, that for which it was especially designed ; and, 
secondly, as a subject for observation and study. Where 
such structures have been a complete success, information 
concerning them has become a matter of record, and the 

essential facts have been given a place in the annals of good 
engineering practice; and where structures have failed, the 
causes have been carefully studied that the fault might be 
understood, and consequently avoided in future work. 
Success, therefore, has inspired imitators, and failures have 
warned all followers. 

But while it is in this manner that a large part of our 
present fund of engineering data has been brought into 
existence, yet while the process still goes on, it is 
admitted to have its limitations. The attempt to make 
the same structure serve, for example, as a house and as 
a means of determining the behaviour of certain details 
entering into its construction, is illogical and expensive. 
Thus it is poor economy to ascertain the strength of an 
iron column by finally seeing it fall under the load of a 
wall A crack in an arch, or a fragment from an exploded 
boiler may testify to faults in construction, and may even 
serve as a basis for theories leading to better practice; but 
the information obtained is dearly paid for in the 
damages suffered by the collapse of the arch, or the explosion 
of the boiler. 

Again, great as are the losses occasioned by failures, they 
do not equal those which occur through fear of failure. The 
fear that workmanship may be bad, or materials defective, 
leads to lavishness, which would not be justified if our infor- 
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mation were more definite. It is indeed true that “ factors 
of safety are factors of ignorance." When it is doubtful 
just how great a resistance can be withstood by a given bulk 
of material, we make success certain by building many times 
stronger than is really necessary. If we could know at the 
outset the exact value of the stresses involved, and the actual 
strength of the materials to be employed, it would become 
obvious that such a practice as this could give no additional 
security, and its results would be wastefulness. 

In the domain of machine construction, the same general 
principle applies. The demand is everywhere made for 


machines that will act with a higher degree of efficiency; - 


that is, do their work with less wear and tear, and at a lower 
running expense. There is no lasting market for inferior 
goods, and success in competition is to be obtained as the 
result of merit. Thus it is that designing engineers who 
give their thought and skill to planning great bridges, 
buildings, and machines, are Buccessful, in proportion to 
their ability to simplify and cheapen, and at the same time 
perfect, while all unite upon the general principle that a 
bridge must not only stand, but it must also involve a 
minimum of material, and must do its work with the 
highest degree of efficiency. 

It is clear, therefore, that what is needed in engineering 
work is a more perfect knowledge of the materials and forces 
involved. This is not a reflection upon the knowledge of 
the past, but a suggestion that its fund is insufficient for the 
future. The engineering of the last quarter of a century 
has done much to make definite matters which were before 
but little understood. Facts have been gathered and com- 
pared, and from them theories have been deduced.  Failures 
are fewer, and the efficiency of structural work, and of 
machines of every sort, has been increased. But the end is 
not yet. To-day, more than ever before, the attention of 
the whole engineering world is directed to methods of im- 
proving and saving. Its efforts are put forth in response 
to the demands of a more exacting clientèle, and this clientèle 
is the public. It is evident that everything which contri- 
butes to the perfection of engineering methods must benefit 
the people, and must arouse their interest, for it is the people 
who finally reap the advantages, as well as pay the price. 
Hence public interest in the work of the engineer is keen 
and critical, and will always sustain any serious movement 
which promises to advance true practice. Such a movement 
presents itself in the establishment of laboratories devoted to 
engineering research. 

When all forms of mechanical construction were crude, it 
was possible to improve by the mere application of experience, 
but as construction became more refined, it was necessary to 
examine with greater accuracy and to proceed with greater 
care. The crude stage in engineering is now a thing of the 
past, and every day increases the degree of refinement which 
characterises the work. The research laboratory stands as a 
response to these conditions. It is its function to inves- 
tigate, in a scientific manner, problems which arise in 
practice or may be suggested by practical experience. The 
field of science and the field of engineering combined make 
up its proper domain. Its equipment, iherefore, embraces 
the delicate apparatus of the scientist and the ponderous 
‘machinery of the engineer, and its lines of investigation may 
be chemical, metallurgical, structural, pneumatic, hydraulic or 
thermodynamic. Its methods eliminate the complicating 
conditions of service and allow effects to be traced singly to 
their causes. For example, efforts to determine the power 
and efficiency of locomotives while in service upon the road 
extend back through more than three decades, with no 
general result that is satisfactory. But the difficulties and 
inaccuracies which appear in the process of road-testing 
entirely disappear when tests are made in the laboratory, for 
here it is possible to maintain for an indefinite period an 
unvarying condition of speed and load, and to employ sensi- 
tive apparatus in observing the performance of the machine. 

There have been many instances where locomotives on the 
road have left bent rails in the track behind them, but it 


required the laboratory to demonstrate that, under ol 
ditions not uncommon in practice, the driving wheels of , 
locomotive leave the track at every revolution. This her; 
been proved, the matter of the bent rails was easily explained, 
Again, it has been assumed for years that the ught 
produced by the exhaust steam in a locomotive waa the ree! 
of an action similar to that of a pump; that each puff fron 
the cylinder sapplied a “ball” of steam which filled th 
stack as a pump-piston fills ita barrel, and ed before it s 
certain volume of the &moke-box until it passed ont u 
the top of the stack. Believing this view to be the trus one, 
designers have shaped the details of locomotive draught 
appliances accordingly, and the value of proposed improve- 
ments have been measured by the completeness with which 
they have satisfied the conditions of the accepted 
But the processes of the laboratory have disproved this who 
assumption. They have shown that the steam does not fil 
the stack except at its very top, and that the action of th 
jet is clearly one of induction. In acoordance with thes 
results, a new theory has been formulated, and although it 
is but a few months old, the laboratory facts which sustain 
it are so conclusive that it has already been genenly 
accepted. These illustrations, drawn from a single field d 
investigation, will serve to show something of the change 
of the work done by the research laboratory. They might, 
with equal justice, have been selected from any one of the 
many different departments into which engineering research 
may be divided. But they have served their purpose if 
they have emphasised the fact that the laboratory gira 
results which cannot be obtained in any other way, and that 
these results may be relied upon to guide and dimm 
practice in engineering affairs. EI 
It is generally admitted that painstaking investigation 
in German laboratories have so well guided German mant- 
facturere, that Germany not only competes with England 
in many lines of manufactured goods, but in some hu 


driven her from her own markets. With such facta in mind, 


the conclusion is obvious that there is room and need in 
this country for more research laboratories, All mb 
laboratories are but means to an end. They are not only 
contributors to the public fund of information, bat they 
infuse into every branch of construction and of operation a 
spirit of accuracy and a desire for excellence. . 

We have noticed with satisfaction the growing tendency 
to encourage research in engineering w found 
practical outcome in the establishment of well-appointed 
laboratories in connection with the great centres of 
thiscountry. In not a few instances these laboratories hare 
been handsomely endowed by men who bave had the 
intuition to observe that by apportioning their Dod 
this way they were helping forward the future of 
country. But much more, indeed, very much mor, 
remains to be done. In spite of things’ aocomplished, we 
are a long way behind such a country as Germany, where 
every branch of engineering is carefully fostered by the 
State. This beneficent form of socialism does not, perhaps, 
appeal to our English temperament and political attitude. 
Bat we must not rely too much upon occasional individual 
effort and assistance, or upon the help which rich City com- 
panies or endowment funds can afford. We must go 
further than we haye ever gone before, and endeavour to 
enlist the interest of those who hold the great wealth that 
exists in this country—wealth which has in so man 
instances been acquired owing to the advantages whi 
have been afforded by the achievements of the engineer. Ii 
is, perhaps, hardly for us to make a suggestion, for we 
only represent one branch of that mighty science which 
has made England great, but we humbly suggest that 
the Royal Society might very suitably take this matter up. 
True, it is more especially concerned with the encourage- 
ment of pure research, and it might be claimed thst it 
was stepping out of its way in making this new departare. It 
is, however, for more facilities for pure research in engineer- 
ing that we especially crave, and this great Society would be 
doing nothing derogatory to 5 in fathering â 
movement for the establishment endowment of research 
laboratories in the great centres of engineering. The ulti- 
mate aim of all effort is the benefit of mankind, and we 
agree with Prof. Goss that no branch of knowledge on 
show such magnificent results in this direction as the science 
of engineering. 
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A HOT-WIRE COMBINED AMPERE-VOLT- 
WATTMETER. "= 


By MIOHAEL B. FIELD. 


THE principle which has been selected almost universally as 
the most suitable to base the design of wattmeters upon, is 
the mutual magnetic action of a shunt and series coil. 

A method for power determinations occurred to the writer 
some time ago which might be termed a. “two-voltmeter 
metbolJ," the watts being given by the difference of the 
equares of two-voltmeter readings. 

With suitable connections it becomes possible to reduce 
the potential difference at the terminals of each voltmeter to 
a very low figure so that the lost power in the whole arrange- 
ment may be reduced to a mere trifling quantity without 
impairing the accuracy of the method. 

This also permita of the employment of very low reading 
voltmeters constructed on the hot-wire principle, from which 
all disturbing effecta such as are often produced by hysteresis, 
foucault currents, self-indnotion or capacity, and neighbour- 
ing conduolors carrying heavy currents, are manifetly 


a ; 

The object of the present article is to describe a hot-wire 
instrument devised by the writer for ase in testing rooms, 
laboratories, £c. as a handy and accurate appliance for 
determining the conditions obtaining in any circuit, viz., 
the current strength, voltage, power, and power factor. 

In fig. 2 a small view of such an instrument is represented, 
it consists of two hot-wire voltmeters so arranged thut their 
pointers move over a common scale. L is a small lever vt 
the side of the instrament, upon depressing which a piece of 
stiff paper is brought to bear upon the two pointers 
sufficiently to temporarily fix them in position while a 
reading of each is being taken. 

At the same moment as the paper strip is brought to bear 
upon the pointers both hot wires become shunted, so that 
the mechanism which actuates the pointers through the 
mediüm of a special spring device, can return nearly to the 
Zero ponen without overstrain and consequent damage. 
On releasing the lever, L, the hot wires are p once 
more in circuit and the pointers take up their correct 
positions as controlled by the mechanism. 

A farther advantage of the hot-wire principle for instru- 
ments of this description is the possibility of making them 
absolutely dead beat. The ammeters and voltmeters of 
Messrs. Hartmann & Braun are quite remarkable for this 
quality. If, then, the arrangement as described above for 


rump dar two pointers fixed while & careful reading is being 
taken be also attached, the probable error of obeervation is 
reduced to a very small quantity. 
A 
ee a | 
Fia. 1 


The main principle of the method is briefly explaincd ag 
follows :— 

Let v and c t the instantaneous values of the 
current and E. M. F., and let & v and R c be voltages propor- 
tional to them obtained, for example, by means of a small 
transformer inserted across the mains, and a non-inductive 
resistance inserted in series in the main circuit respectively; 
let, further, D, and D, be the instantaneous values represent- 
ing the sum and difference of the above voltages, s.e., 


Da = RC - v. 


We have then the relation at cvery instant 
i Dj? — D? 
4 R * 


44, the instantaneous value of the watts). 
Representing by D, p, v O the effective values of the above 


=s VC TET 
— "ws Cb 


quantities, and by 4 the power factor, we have as the 
effective value of the watts P 


and this is manifestly true for any shaped waves, lags, &c. 
We may represent D, and D, graphically, as follows :— 

Let the length of the lines, O a, O B, represent the mag- 
nitude of the quantities, x c and & v respectively, and let 9 
be such that oos. ¢ = 4. 

Completing the paralellogram and representing by di and 
d, the diagonale, we have the following purely trigonometricul 
re. ations 

d! — dè = 4 RTE OC VO 

dà + d; = 2 RC + 2 EP ovt 
Ik, now, di and d; in the above equations be replaced by 
D, and Dp, respectively, we obtain two physical relations 
which we have already seen to hold quite apart from the 
diagram, hence it follows that if the parallelogram be con- 
structed as explained above, with the sides, O a, O B. repre- 
senting the magnitudes of the quantities, R c ard * v. «nl 
with the angle, p, equal to cos.’ ©, the diagonals will re- 
present the magnitudes of the quantities, D, and p, 

 Wesee, then, that if we know any three of the five quantities 
RC, E V, Dj, Da &, the remaining two quantities may be 
determined graphically as indicated above, not only when we 
are dealing with sine waver, but also for any other shaped 
wave whatever. | E 

Now it is only necessary to determine, experimentally, 
the voltmeter values, D, and Ds, in order to obtain the value 
of the watts. The method of carrying out this arrangement 
is indicated in fig. 2: M, representa a motor or other cironit, 


Fira. 2. l 


the power supplied to which is to be measured. In the main 
circuit a non-induotive resistance, B, is inserted, which will 
give a drop of about 1:5 volt with the maximum current. 
A transformer, T £, of which the secondary consists of but 
one or two turns, suitable for the generation of a voltage 
comparable with the drop across the non-inductive resistance, 


. R, is connected across the mains as shown. There are many 


ways of connecting up whereby the same pur may be 
effected, but here only two methods are shown (a) where 


the non-induotive resistance is divided, (5) where the seconda: y 


winding is divided. In the first case the drops across the 
two halves of the resistance, in tlie second, the voltage across 


the two halves of the secondar 


are LÀ 
It will now be seen that the potestis] difference which 
exists between the extremities of the branches, a c, ö c, oor- 
D 


^ 
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1 7 5 to the vector sum and difference respeotively of the 
ida which represent the main current and the supply 

If, now, the two voltmeters, which ther constitute the 
wattmeter, be inserted in these two branches, and be calibrated 
to indicate directly the mean square value of the potential 
difference at their terminals, the difference between the two 
indications will be a measure of the watts. 

The instrument may further be combined with a change- 
over switch, which in the second pep shall connect the 
hot wires, as shown in fig 8. In this position it will be seen 


that the indication of the one needle is a measure of the 
gs strength, while the second needle indicates the supply 
voltage. | | 

Thus the same instrument, with the change-over switch 
in position (1) indicates simultaneously current strength 
and voltage, and in the second position true watts, from 
which results, of course, the lag of the current may be 
determined. The scales may either be graduated to show a 
given multiple of the mean square voltages, thus enabling 
the watts to be determined by simple subtraction, or 
otherwise, as is most convenient. 

It is worthy of note that with the suspension adopted by 
the above-mentioned firm the scale is very nearly a 3 ents 
root scale, so that if graduated to indicate the square of the 
voltage an almost equi-proportional scale is obtained, which 
is without doubt the most convenient scale for an instrament 
of this type. A method employed with considerable sucoess 
by the writer where only one instrument is needed, is shown 
in fig. 4, 8 is a reversing switch, a reading being taken in 


each of the two positions. The instrament used was a hot- 
wire voltmeter constructed by Messrs, Hartmann & Braun, 
having the series resistance removed. It could in this 
condition be used either as an ammeter up to 0:2 ampere, or 
as a voltmeter from 0 to 9:5 volta. | 

Before proceeding further, it will be well to examine thig 
case analytically. Asa matter of fact the excessively small 
self-induction possessed by the various branches are of 
absolutely no account, far less so than those in the ordinary 
two-coil wattmeter. 

In order to make the case general, and to see in what way 
they enter into the result we will assume self-inductions in 
all the various branches, comparing the result with that of a 
two-coil wattmeter, thus olearly seeing the ground that 
justifies us in making the above assertion. 

Let v, v represent the effective and instantaneous values 
of the supply E.M.F. respectively. | 

Let c, c be the effective and instantaneous values of the 
current passing through the non-inductive resistance 


(exclusive of c, or c, the secondary current of the trans- 
former), c will thus consist of, c, the primary current supplied 
to the transformer, and c — c the main current supplied to 
the motor.* 

Let & and L represent the resistance and coefficient 
of self-induction of the eo-called non-indnctive resistance, 

Let r and / represent the same with reference to the 
measuring instrument. 

p, A, n the resistance, coefficient of self- induction (or 
leakage coefficient) and number of turns of the secondary 
winding. 


Let D, Di n, n, be the instantaneous and effective values 
of the voltage at the terminals of the measuring instrument 
in the two switch positions. 

Take one terminal of the resistance R at zero potential, 
and the other at — vi (— vz). 

Let F represent the magnetic flux in the core of the 


transformer and let 0 represent the operator a 


In order to avoid expressions of too great length we shall 
make the following abbreviations as we proceed, by 
writing :— 

| R for R-Fr-»p, 

L „ LLA, 
V R? pu m! , 
V RO 4L? m! pi, 
im „ Vi 4a? m gà, 
- p—2m-, 
~ repreeenting the frequency of the supply current. 

Considering fip. 4, we may express briefly the conditions 

obtaining in the various branches by the following eque 
Dn-—(rc 10) ci 


tions: 
=0) 
(R+LOC+(R+LO) C — V = 0 
nOFKF—fr+pt+(lL+ A) 0) ci — vi = 0 


Tin 99 


/ 
In 9? 


Similarly, Da — (r + 10) c; = 0 
&c., &., replacing in the above D, c, v; (0 F) by n, c, v, and 
(— 0 F), and so on throughout. 

Eliminating Ci vi we have 


Di —(r +10) - 0 
(R+ L ) 0 (R + L 0) 1 z0 
n 6 7 — fr TDT CT) 1! 


From which we obtain | 
(ndr FE pd G. TITAN) %o) + (rr i0) (The 

Representing 0 F and o as periodic functions with respect 
to time (7) by the general expressions 

OF = Xra,mpeiu (mpí + en). 
C= ecm iu (n + nw’. 

The summation being extended to all terms obtained by 
giving m successive integral values from 0 to ©, we may 
write 


(R + 1/0) n, = — Eim Im Cm gin (m ptt vn 
/ 
tan py + tun! LP) ＋ n Lin Fm m prin ud 
R r | 
lm 
+ em + tan! : 
E) 3 Ln y 
wh: nce D, = — pem Cm kin (mp: + mm + lu. us 
m 


+ tan`? u 3 au! xen) ^n z” 
r R In 


V 


j | im 
Fy, M p BD. (mp C+ tn T tai. 1— 7 


band ). 
R 


t where the two readings are 
taken successively, the value of o, varies slightly in the two switch 


g 
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and D- D= — 4n i > im * Cn sin (m pt + &c.) | 
m 


| 2 1 Fm m p tin (m p t+ &o.) l j 


m 


and the value of = J (D — Dg”) d t integrated over a rela- 


tively long period of time T (which by our notation may be 
expressed as D,? — PD.), becomes 


1 
where $n replaces (e m — Im). 
Now, it is merely a matter of design to make the primary 
loss sufficiently insignificant, and we may write 


| 2 
— 2RN uod Cj, Fm M p (ove. gin + ** sin on), 
m 


V 
— na fo 0 F, OF — - 9 for Fm M P, 
N N 


N being the number of turns in the transformer primary, and 
we arrive at the final expression, 


m — } 2 4 e. 
p, — n? —2n x 2 ( sd ) Vin Cn (cos. $n» + : zs sin e») 

This, then, is the general value of Di? — D3, assuming 
gelf-induction and resistance in all the various branches and 
making no assumptions as to the shape of the current and 
E.M.F. waves, except that they are periodic with respect to 
time. 


It will be interesting at this point to compare the above 
result with that of a two-coil wattmeter, assuming the latter 
to have self-induction in the shunt coil, and making the 
same assumption as above as to the current and E.M.F. wave 
forms. If r, and Ji be the resistance and self-induotion of 
the shunt circuit, we have for the force exerted on the 
movable coil, 


fi Imp —. 
P —- Oo a . 09 9 n e n „„ CTS nt 
710 ) r? + t? m? p Vm Cm (cos $ l + n Sin $ 9 


where f (P) involves a coefficient determiced by the p-opor- 
tions of the wattmeter, and also depends on the relative 
position of the two coils. 

It is highly interesting to note the following point of 
differenoe between the two wattmeters, viz, in the two-coil 
wattmeter self-induction in the main current coil is of no con- 
sequence, but in the she nt circuit it is very detrimental, while 
with the hot-wire instrument self-induction in the shunt 
branches produces little or no error, whereas in the main 
resistance it is of the greatest importance to eliminate it 
when large angles of lag exist. Next we see that self- 
induction in the resistance, R, enters into the expression for 


D? — D, in almost exactly the same way as does the self- 
induction of the shunt coil of the ordinary wattmeter. Thus 
the higher the frequency (consequently the higher the 


harmonic) and the nearer 9, approaches the value the 


greater is the relative effect of this gelf-induction. | 
Considering the case where the E.M.F. follows a sine law 


the error when ¢ = 2 will be, expressed in watte, 


$? T, =< 
"Y „ V C, 

and for all other values of $ the differenoe between the true 
and the observed values of the power will rot exceed this 
amount. 

It is, of course, essential to reduce the value of the 
expression L/“ ag much as possible in order to minimise 
this error. 

Now, if in the two-coil wattmeter the self-induction of the 
shunt circuit, which contains a coil of many turns of very 

fine wire, and sometimes the secondary of a transformer 
which again represents a relatively large number of windings, 
can be made for all practical purposes insignificant, it is clear 

we are justified in putting L = o, for, L being the self- 

induction of a short broad strip of some high resistance. 
material forming tbe non-inductive resistance, the value 


of E must be many times less than the corresponding 


value in a two-coil wattmeter. 
(To be continued.) 


THE BALL RACE. 


By MARK BARR. 


Let the dilletante over-praise a novel device, and the 
practical man will not make it. There is no direct logio in 
this, but the attitude is much justified by precedent. 

In mechanics there are things which we need and things 
which we make. And among the things which have been 
needed badly since the wet Spring of '88, there are 
many not yet made. Now, the practical engineer is not, as 
Bret Harte would put it, a real mean man; he honestly 
desires to make the things we need. But he knows how easy 
it is to think and how hard it is to work. 

For years the dil/etante has very much enjoyed the thought 
of perfect {steel balls; the English Mechanic has teemed 
with remarkably designed bearings, and friction seemed a 
thing of the past. But all this time it has been very hard 
to make the perfect spheres. Difficult as it was, however, 
there has been much fault on the part of the practical man. 
He will not repeatedly try to bring to perfection a thing 
against which he has been prejadiced by the theorist’s 
enthusiasm in the first place. 

Were it not for the evolution of the bicycle very accurate 
balls would b» hard to obtain, and in the days when balls 
were bad many declarations were made iu favour of the 
sleeve bearing and the collar thrust. | | 

It is not yet generally known that balls are now 
made with truly marvellons accuracy; they may be now 
obtained correct to 0001 inch, and in large quantities 
at that. One can now make use of balls in pivots and 
other bearings not only to reduce friction, but to obtain 
accuracy of setting. In a certain machine -used by the 
Livotype Company for engraving minute type forms in 
hard metal, wherein, I may say, the very acme of mechanical 
nicety is required, ball slides and bearings are used with 
great success. The balls supplied for that machine can be 
lifted, a dozen at a time, between two perfect straight-edges, 
edge on, and held parallel in the same plane by ground 
blocks at the ends. 

Some weeks ago a little discussion arose over the subject 
of ball races a a accuracy. I was ui prn ms ium 
time a special form of engraving pantagraph for linotype 
work, and as I had made use of ball-race bearings throughout 
I became much interested in the controversy. In the. 
discussion referred to a geometric construction was shown 
which proved that, given perfect balls, true rolling friction 
could be attained. , 

Now, having in our possession balls which are spherical 
and which are so hard that the rolling friction ina hardened 
and ground race is next to nothing, we should see if the 

eometrio construction given can be translated into simple 

imensions for any special case. Very often the neo 
dimensions for a trigonometric requirement are impossible to 
determine in the actual apparatus; we cannot draw con- 
struction lines, for example, within the body of our material. 

Fig. 1 shows the diagram mentioned which gives the lower 


Fra. 1. 


race and ball in seotional elevation. If cis the centre of 
the race, and o the centre of the ball, then the surface of the 
race must be tangential at a and ö. The points, a and b, 
are obtained by drawing a line, c ö a, as shown. This 
makes the rolling path, p, bear the proportion to the rolling 
path, g, which is necessary in bevel gears. 

In order to give out a drawing for the workshop, we 
must calculate five of the seven dimensions marked in fig. 2. 

We first choose the diameter of the ball the number of 
balls and their clearance ; then the diameter of the race, and 
finally, the minimum “depth of grip," which is shown as /. 
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Now, where R is radias of race, r radius of ball, d the 
clearance between balls, and n the number of balle, 


_ 2r+a 
R [or 
2 gin | —— 
m n 


Choice can be made in the terms, but R should be suited to a 
practical clearance, a stock-size ball, and whole number for n. 


h %%%%%Ü E o Eg 
22 L 
7 Pd , 


Fra. 2. 


It is then necessary to find the formule for the race 
dimensions. These formnlæ are very easy to obtain if it is 
assumed that the bevel angle, a, in fig. 1 is known, and 
this is generally used. But it is impossible to make use 
of this angle directly with jigs in the workshop. The 
bevel angle is determined by the “minimum depth of grip” 
wanted in relation to the clearance desired between the upper 
and lower races. Hence & should be chosen to suit these 
requirements. The plane through the centres of the balls is 
made midway between the flat surfaces of the two races, and 
thus „ becomes a necessary dimension. 1d 

Taking A, R, and r then as known, I bave worked out the 
following formula: :— 


FC 
Cus = 

( a) 

L= R ees eens 
sin (p — e) 


3 ai 
2 sin! GE 3! 


p—90—a- $, 


$ 


6 = 90 — 4 — $, 


where a is the bevel angle found by 
TRE AERE 
up R — 2 R Vr? — 1 4 7 

Now, it is easier to use a right angle for the race than any 
other; therefore, in all cases where the thrust is not great 
enough to erert too powerful a splitting action, we can take 
o equal to 90°. | 

In this case we have the much simpler formula: 


sina = 
| y 


D =R = — ymy 
4 
eo 
2 
L=R+ -s 
¢ = 90°, 


qe 
p = siu oT 


and there is no bother over the bevel angle. 
Unless all dimensions are calcu trouble is sure to arise. 


Very small errors in graphio methods, even with large scales, 


make differences which are not always negligible. 

Graphic methods on large scales are useful for highly 
complex calculations, but where one can. obtain a simple 
formula it is better to avoid graphics if only to save time: 
once a formula is had one always has it. But an extra 
drawing board, paper, pins and time are required on each 
oocasion of the graphic determination. 


THE MANUFACTURE OF ALUMINIUM. 


On the occasion of the meeting of the Insticution of 
Mechanical Engineers at Belfast, in July, 1896, Mr. James 
Satherland, the manager of the factory at Larne read a 


paper which fully described the method:ad for the pæ 
paration of pure alumina —oxide of aluminium iron 


bauxite. Members who then visited that factory will be 
interested to learn that the British Aluminium Company 
have already been compelled to enlarge the works to nearly 
double the capacity, and that great improvements have since 
been introdaced into the process of manufacture. The 
finished product is a very finely divided powder, and in order 
to ship it safely to Foyers, it has been found advisable to 
pack the alumina in hermetically sealed steel drums, On 
arrival in Scotland the oxide is reduced by the Heéroalt 
process, and the metal is run out of the electrolytic baths 
into ingot moulds. In this form the aluminium is quite 
pure enough for certain „such as foundry work and 
steel making, and ranch of it is therefore sold without 
further treatment. But as small quantities of the oryolite— 
a double fluoride of aluminium and sodium containing 13 
per cent. of aluminium— which is used as a solvent during 
the electrolysis occasionally become mixed with the metal ss 
it comes out of the furnace, the aluminium at this stage is 
scarcely suitable for the production of tubes, rods, &o. The 
original crude ingots are therefore sent to Milton, in Stafford- 
shire, where they are re-melted and refined until the metal 
attains a purity of 99°6 per cent. 

At the Birmingham meeting of the Institution of 
Mechanical Engineers, Mr. E. Ristori. gave an exhaustive 
description of the Milton worke, which showed very clearly 
the exceptional advantages which the British Aluminium 
ee possess there for converting the crude metal into 
marketable articles. For a description of the casting shop, 
the foundry, the rolling shop, testing machines, fitting sbop 


and laboratories, we must refer our resders to the original 


r. 

PN ith regard to the working of aluminium, which has 
hitherto been represented to so many difficulties, Mr. 
Ristori succeeds in showing that these have been to a very 
large extent surmounted. With certain limitations, imposed 
by the chemical and physical peculiarities of the material, 
aluminium can be worked much like the other industrial 
metals handled at the nt day. It is beat melted in sand 
or in iron crucibles getters ed of any or =. 
temperature not greatly exceeding its melting point, 655° C. 
= 1.2105 F. On a rn scale, the operation can be carried 
out at a dark red heat on the bed of a reverberatory furnace 
lined with basic magnesia bricks of good quality. In cast- 
ing, special precautions must be taken to allow for the great 
shrinkage during cooling. The moulds should have large 
risers and plenty of venta. They are preferably cooled from 
the bottom u s to enable the gases to escape. Slabs for 
rolling must be cast in closed ingot moulde, with a perfect 
machined internal surface, which is coated all over with 
graphite and water; the moulds must be very hot, and the 
castings cooled quickly in very cold water to make them soft. 
Aluminium can be forged hot or cold; preferably at a tem- 
perature which causes a hard wooden stick to smoke when 
pressed against the metal. In oom n with other metals, 
it ranks third in order for malleability, and sixth for duo- 
tility; sheets have been hammered as thin as rodvw inch, 
and wire can be drawn down to s},-inch diameter. No 
lubricant should be used for rolling, and the aluminiam 
requires frequent annealing at a low red heat, just visible in 
the dark. In turning, the edge of the tool soon becomes 
blunt, unless only small cuts are taken; the ca 

should be high, and both tool and metal should be lubricst 
with turpentine or petroleum. Filing is best done with 
single cut files, because cross-cut files rapidly become choked. 
Spinning is easy on wooden or metal forms, the best labri- 
cant being stearic acid dissolved in turpentine. Aluminium 
can be stamped or pressed, hot or cold, either dry or with 
soap water for heavy work, and with tallow for small goods. 
Frosting is effected by dipping the articles for a few seconds 
in a hot 10 per cent. solution of caustic soda containing 


about 2] per cent. of common salt, till the surface tarps 


black, then brushing with cold water, and dipping in strong 
nitric acid till the metal becomes white again, and finally 
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washing and drying in sawdust. This process is desirable 
before aluminium surfaces can be efficiently painted or 
enamelled. For polishing, a mixture of olive oil and rum is 
used, or emery and tallow, followed by rouge and turpentine. 
Barnishing is done with bloodstone or steel dipped in rum 
and oil, or in a solution of borax containing a little ammonia. 
To engrave aluminium, the plate must be coated with stearic 
acid and turpentine, or with rum and oil, as before; if this 
be not done, the graver slips continually. 

It has been claimed by many that aluminium will find its 
chief utility in the direction of alloys, and we find that much 
attention has been paid to these. In its purest form alumi- 
nium is very soft, and of no great service in those arts in 
which much rigidity and strength are required. Actually, 
an im aluminium, containing about 98 per cent. of 
aluminium, is preferred to a metal of greater purity. Many 
alloys, especially those which are termed “ light,” have been 
discovered, and two especially are now being used to a large 
extent. These are ternary alloyg, and are called ** Wolfra- 
minium " and * Romanium." Tungsten is the leading 
ingredient in each. There are also many “heavy” alloys 
of aluminium, in addition to the well-known bronzes, and 
some of theseare very much used by the French Admiralty, 


e for the manufacture of propellers. 


principal uses of aluminium are too many to be 
enumerated. The properties of the metals are so akin to 
those of copper and brass that, broadly speaking, aluminium, 
or one.of its light alloys, should to a large extent replace both 
copper and tin, and also nickel or German silver. Sucha 
change would be followed by various advantages to all con- 
cerned: Not only would there be a considerable reduction 
in the weight of the articles, but they would not tarnish or 
tarn black on exposure to air. The cost should be the same, 
if not actually lower, inasmuch as, bulk for bulk, aluminium 
is already cheaper than copper or tin, and its price will con- 
tinne to fall as the demand increases. One field, however, 
remains, which copper is bound to maintain as its own, 
namely, the construction of insulated electrical conductors. 
Experiments have already been made on a large scale with 
bare conductors of aluminium for telephones, &., and the 
British Aluminium Company are using it in this manner at 
their Foyers works with an satisfactory results, its con- 
ductivity, weight for weight, being double that of copper. 
But when the mains have to he insulated, copper is abeolutely 
unapproachable, on account of its greater conductivity, 
volume for volume, which is 165 per cent. of that of 
aluminium. Besides the advantages set forth above, 
aluminium is not poisonous, and is pre-eminently adapted 
for the manufacture of cooking utensils. Or the other hand, 
tinware is not particularly cheap in the long run, for it is 
constantly wearing out ; cast-iron is heavy and brittle, and 
pm requires to be frequently re-tinned in order to avoid 
ger to health. Inasmuch as an aluminium saucepan 
costa no more in the first instance than a copper one, weighs 
much less, is perfectly innocuous, and does not periodically 
need a fresh inside, it is not surprising that the employ- 
ment of aluminium in kitchens and canteens is spreading 
rapidly. A steady demand for aluminium is springing up in 
various kinds of printing processes, as well as 1n lithography. 
The metal appears to answer admirably for the construction 
of rollers used in calico printing, and when its surface is 
properly pipas, it is also capable of replacing the ordinary 
hographic stone. It can easily be imagined that, instead 
of having cumbrous and heavy stones, which can be printed 
only on special slow-running “litho” machines, it is far 
better and cheaper to use thin sheets of a metal which can 
be bent into a circular form and printed on rotary presses. 
Ove of the largest uses to which aluminium has been 
applied is in metallurgy, where its valuable metallurgical 
were discovered and utilised. It is common know- 
amongst steel makers that ingots often turn out spongy 
a the top, and when particularly good ingots are required 
the faulty portion is cut off and melted over again. By the 
introduction of a very small porate of aluminium to iron, 
Mel or brass, either in the mould or in the ladle, the 
moder can be quite certain that the ingots will be solid all 
through. When used in this way, aluminium has the 
pular virtue of instantly liberating all the gases contained 
à the metal, and of keeping it fluid for a longer period, so 
tat by the time the casting solidifies the gases have had an 
wpriamty to escape. In almost all steel works, and in all 


the principal foundries, aluminium is now being employed ; 
and reports from some of these state that the result is a 
reduction in the wasters of 80 or 90 per cent. In this case 
aluminium does not actually replace any other metal, but by 
its own special qualities i& useful as a means of improving 
physically and chemically some of its older rivals and 
friends. 

The use of aluminium in ship building is growing rapidly 
on account of the almost unestimable advantage of its great 
saving in weight. It is only four or five years ago that a 
small canoe was made on the Thames, out of two sheets of 
aluminium, stamped and riveted together; but now torpedo 
boats, yachts, launches, and other vessels are being made. 
Scarcely any industry that can be instanced can show such 
a rapid advance as this. Indeed, aluminium is quite fin de 
siecle, and he would be a bold prophet who would venture to 
Wim its position in the economy of civilisation 25 years 

ence. 


THE LONG-SCHATTNER PREPAYMENT 
METER. 


ELECTRICAL meters depending on the measurement of the 
electrolytic action effected by the current to be metered have 
been proposed by several recent inventors, and the records of 
the Patent Office of the last 20 years contain, we suppose, 
hundreds of descriptions of such apparatus. It is certain 
that their mechanical simplicity, freedom from frictional 
errors, and capacity for accounting for the smallest currents 
are very great recommendations, but they have certain dis- 
advantages. There is usually a serious fall of potential in 
the cell, and they are liable to corrosion and decay. The 
importance of the first point is greatly reduced by high 
potential distribution, and the second is a matter of degree 
and may be brought within small limits. 

A very promising electrolytic prepayment meter, recently 
brought out, is, we understand, being used at Norwich. A 
prepayment meter is just a case where simplicity and cheap- 


ness are much more important than great accuracy over a 


large range and long running power. The sums of money 
collected are too small, and the installations too inconsider- 
able to pay for the use of complicated and expensive instru- 
ments, while the visits of the inspectors are so frequent that 
long-running meters are not required. 
he principle of the Long-Schattner meter is very similar 
to that of the old Edison meter. Its form is clearly shown 
ia our illustration. 
Fig. 1 shows the principle diagrammatically. A is a lever 
pivoted at x. At the farend of the lever is suspended a 


m 


il: 


PLETED 


copper plate, B, which is immersed in a solution of copper 
sulphate. The box, p, is also of copper, and forms the 
negative plate, or cathode. c isa weight to balance the 
other side of the lever. K and Eare cups to hold respectively 
the coins and standard weights which the collector replaces 
instead of the coins. Fi and F, are mercury cups. F, the 
front one, being filled with mercury; Fẹ the back one, 
being half filled with mercury and filled up with creosote 
oil. H, and H, are contact pieces forming a bridge across 
the mercury cups, which bridge is fixed on the lever. R, is 
a main resistance, across which the depositing cell goes as a 
shunt, and R. is a large resistance going from one mercury 
cup to the other, 


\ 
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Now, the total flow of current corresponding to a Board 
of Trade unit at 100 volts will deposit nearly 4 oz. of copper, 
so it is clearly out of the question to deposit co in a 
small voltameter to correspond to the whole of the B.T. 
units which may be passed through the meter. The diffi- 
culty in this meter is met by shunting the depositing cell 
with another conductor, so that only part of the current 
passes through the cell. We should like some information 
as to the proportion between the two paris of the main cur- 
rent, through the cell and the shunt respectively, at different 
loads. The back E.M.F. of the cell, and there must be 
some, will cause a smaller proportion of the current to 
through it at low loads than at high; indeed, below a certain 
load when the fall of potential in the shunt is less than the 
back E.M.F. of the cell, we suppose that no appreciable 
amount of current will low through it at all. 

The plan of connections is shown in fig. 2. : 

When the lever is “up” it will be seen that the mercury 
connection in cup, F,, is broken, and the current has to pass 


tbrough resistance Rr. The course of the current is as 
follows :— 

1, When lever is “down.” Entering at o to mercury 
cup, 2, Ha, from there part goes through connection to plate, 
B, across to box, D, depositing copper from B to » and out to 
Y ; the other part, the main current, goes from B. to H,, to 
¥, through resistance, B., joining the other part at v and 
out at terminal, o. 

2. When the lever is “up.” Contact piece, Fo, is out of 
the mercury, and the current has to take the course through 


“of 
» 


i 
J 
» 


Y " 


resistance, Hs, Which causes a very large drop in volt 
part again through R,, and the other part A H, to tiae 
B and D, and joining the other part at v again. 

From the above the complete action of the meter can be 


seen. The lever is overbalanced, say, to start with. A coin 
has to be inserted, which brings Ts ee over again, estab- 
lishing a short circuit across the mercury cups. It keeps in 
this state until the amount of electricity equivalent to that 
coin has been used, that is, until B is lightened enough to 


cause another overbalance, breaking H, and F, and forcing 
the current to pass through R,; thus the circuit is never 
actually broken, the lamps continuing to burn quite dimly, 
forcing the consumer to insert another coin to get any 
Agere light at all, whilst he has also to pay for the 
light he burns dimly, as that too goes as before through the 
depositing cell, so that the next coin he inserts really pays 
for that light. 

R, is of considerable resistance; thus with 20 16-C.P. 
lamps a drop of about 70 volts is obtained; with 10 16-C.P. 
85 volts drop; with five lamps, 17 volts drop; and with 
two lamps, about 7 volts drop. 

For a room lighted with two lamps, a customer ma 
prefer to buy some 93-volt lamps, and go indefinitely on tiok 
with the lamps at their full pressure, to feeding the machine 
with the scarce threepenny bit or the useful sixpence. . Of course, 
the current used while the lights are dim passes through the 
depositing cell, so that the next coin inserted goes to pay for 
that, and buys a smaller supply of the full light. 

There are but few details to be explai It has been 
found that the creosote in mercury cup, F», is very effective. 
It causes a perfectly sparkless * break and “ make," even 
at full load on a 220 volts circuit, and it also keeps the 
contact maker, H, pey clean. It, of course, does not 
deteriorate, neither does the mercury, so that the cups need 
really very little attention when working. 

By never completely cutting the light off a great advant- 
age is gained. It is distinctly one of the disadvantages of 
an ordinary prepayment meter that the consumer should 
suddenly be put in darkness. The way the Long-Schattner 
meter gets over that difficulty is unique, effective, and equit- 
able to consumer and company. The consumer need not 
fear the annoyance of suddenly being put in darkness, whilst 
the compen , on the other hand, is being paid for all the 
energy which is used. 

One copper plate and box will last for 700 units, and then 
has to be re with a fresh plate and box, at a cost of 
53. The box and plate are made easily detachable from the 
meter. 

It has been found beneficial to pour a thin layer of 
ordinary machine oil over the top of the copper solution, 
thus preventing any evaporation. This does not affect the 
plate or box at all, the only precaution necessary being to 
rinse the box and plate with water when removing the 
solution. 

Lastly, the proprietors of the Long-Schattner patents have 
decided to make their meter purely a silver 
one, that is, only silver coins (3d., 6d., and 
18.) being admitted. They have come to the 
conclusion, from the experience of the gas 
companies as well as from other sources, that 
the consumer prefers a larger amount than 4 
pennyworth at a time. 

With each meter standard weights are 
supplied to cover the life of a plate, viz, 
700 units at 6d, per unit,these weights to 
be gradually pl in the standard weight: 
pan by the collector as he extracts the money. 

The meters are calibrated to any required 
rate per B.T.U. 

The copper sulphate solution is of 1,115 
Specific gravity, and is made up of 1 per cent. 
sulphuric acid and 99 per cent. water. 

An instrument of this kind is not to be 
looked on in the same light as a Kelvin or 
Aron meter, nor is anything of the sort re- 
quired. We think it is likely to prove very 

useful and to be just the rather rough, easily 
adjusted machine, that is wanted. Mercury 
cups with creosote, and voltameters with a 
layer of machine oil, are messy sorts of 
things, but they may work all right, are 
easily cleaned or replaced, and do not require a clock- 
maker to do it. It can, moreover, be seen by inspection 
whether the instrument is in order or not, a matter quite 
Hid geni with a motor meter, which may turn round 
and seem in good order, and yet be registering hope- 
lessly wrong. A prepayment meter has to be visited at 
short intervals, and we are inclined to think the difficuities 
which undoubtedly are found with electrolytic meters may be 
less serious on this account with prepayment than 
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recording meters, We are uncertain whether a prepayment 
meter requiring silver coin is quite desirable. It must be 


tempting to obtain your light on oredit by putting pennies 
into a silver meter, while there is no temptation to advance 
money to & suppl Mog mel by putting half-crowns into a 
copper meter. e all know bow scarce small silver is com- 
pared with coppers. The demand for more than one 
pennyworth at a time is met just as well by putting in three 
pennies as a three-penny bit. Weare less sanguine than the 
authors of the prospectus of the beneficial effects of the 
Long-Schattner meter on the human mind. They write: 
* Users of the penny-in-the-slot gas meters complain that 
with these coins they do not get their full value of gas, but with 
the Long-Schattner meter the complaint cannot exist.” 
Some customers want their light for nothing. 

It is claimed that with this meter there are avoided 
troubles that have been experienced with voltameter meters 
generally by (a) depositing away from the plate which we 
measure; (5) by bringing the current on to the plate at 
the top and out of the box at the bottom, and thus gettin 
a very even distribution of current through the liquid; an 
(c) by the very low density of current there is no heating 
and there are no gas bubbles found. The result is a great 
accuracy at all loads. The loes of pressure across the 
meter is only— 


'2 volt for 5 amperemeters 220 volts. 
:2 


90 10 99 1 10 99 


1 » D 37 1 10 9 


A FRENCH VIEW OF AMERICAN 
ELEOTRIO TRACTION. 


WITH a view to the adoption of electrical methods on the 
line now constracting between the old Orleans station and 
the new terminus, the Orleans Railway Company sent to 
America on a vo of study a group of engineers, 
Messieurs Solacroup, Sabouret, Valton, and De Freminville 
and Hiberty. | 

Their notes are published in the Revue General des 

Chemins de Fer, and are of the customary excellent quality 
which distinguishes the work of French engineers. 
L'Industrie Electrique gives extracts from which we have 
endeavoured to cull. Our contemporary is brilliantly 
sarcastic at the expense of the Heilmann locomotive. 
. “While we are losing our time on the Heilmann locomo- 
tive, the Americans are utilising, with success, experience 
gained in exploiting electrical tramways in the development 
of electrical traction on main line railways—leaving the 
generating station at home.” 

The sting of this, as of many other things, comes in the 
tail, The Heilmann locomotive, as we all know, does not 
leave its generating station at home ; but—8snail like—bears 
it on its back a constant load and encumbrance. Here we 
have a genuine French opinion of the wisdom of it. 

In ten years electrical traction has almost entirely sup- 

ted horse traction and cable lines in America. New lines 
ve been established at the same time as electric lighting in 
amall towns, in the suburbs of large towns, reaching out to dis- 
tances impracticable for either horse or cable 8; unitin 
the principal localities at 40 to 50 kilometres apart, an 
endeavouring by the junction of suburban networks to raise 
up traffic between neighbouring towns. By the current 
year 20,000 kilometres had been constructed, and bid fair 
to grow still faster in the immediate future. And London 
is thinking of experimenting ! ! ! 

_ From tramway work main line work has been taken up 
simply by carrying out everything on a little larger scale. 

h 80 new on main line work—scarcely three years— 
electric traction has already been applied, so far as the 

ion were aware, to the tunnel of the Baltimore and 
Ohio, to certain branches and sidings at Hoboken, New- 
haven, and Whitingsville, the Boston and Nantasket Beach, 
Hartford and Berlin, Berlin and New Britain, the Lake 
Street and the West Side Elevated of Chicago, Washington 


‘Metropolitan Railway, whose directors incom 


and Mount Vernon, Philadelphia, and Mount B 
and Ocean View, and on a little branch line of 5 kilometres 
in California. 

We have repeated the list for the benefit of the London 
ntly shiver 
between wind and water, afraid to venture, in their ignorance 
on the one hand, and fearful of rendering passengers too 
comfortable on the other hand. 

The circumstances which compelled the adoption of elec- 


trio looomotives in the Baltimore tunnel, in order to enable 


the company to compete for the New York traffic, are too 
well known to require any repetition from the French. The 
deputation observe that the service rendered is complete and 
regular. Electric locomotives alone haal freight trains 
also throngh the tunnel, and they note that all engineers, 
without exception, are satisfied. The third rail as a con- 
ductor has their approval rather than the overhead conductor, 
in that weight for weight copper has only from five to nine 
times the conducting power of steel, but it costa 1°05 franc 
per kilo, whereas steel rails (old) only cost 65 francs per 
ton (1,000 kilos). For other reasons, also, they approve 
the third rail. It appears to them a little out of the way to 
employ locomotives of 87 tons for a daily service of 15 trains 
when twice the number of trains might be worked with 
engines of half the weight; 22 tons per axle seems heavy. 
The engineers of the line consider, however, that the 
splitting up and re-forming of trains would be worse than 
the inconveniences named. They would also have preferred 
a simple reduction motor in preference to direct connection 
for such slow speeds as are employed, and an increase in the 
number of axles. By this change the motors could run 80 
mae faster uu 5 correspondingly less. 8 | 
ut, on the whole, great satisfaction is ex , especi- 
ally in view of this being the first application to main line 
work and that the service rendered is double—freight and 
iy iig four motors being coupled in series for 
eavy loads, while for passenger trains the working is in 
parallel of other locomotives since made by the General 
Electric Oompany, that of the manufacturers’ line at 
Newhaven weighs 25:4 tons, and has two motors, one on 
each four-wheeled truck, driving one axle direct at 500 
volts, At Hoboken a 25 8-ton engine has a geared motor 
to each of its four axles. This is highly commended. 

With a total weight of train of 239 tons on a run of 
1°76 kilometre iu 3 minutes 17 seconds, the total energy 
consumed was 14:5 kw.-houre, or 34:4 watt-hours per ton 
kilometre. - 

The cost of production is 0404 franc per kw.-hour. 
Adding 10 per cent. for line loss, gives 044 franc (say, 
*44d.). The electrical cost per 100 tons per kilometre is thus 
1°54 franc, or practically 14d., equal to 22 kilos. of coal, 
This includes all works’ costa. | | 

On the Berlin-Hartford line about 20. per oent. of the 
motors are off duty, which is declared small for machines 
doing their 570 kilometres per day. On the Nantasket 
Beach line, with 60-ton trains at 60 kilometres speed, the 
consumption of electricity varies from 37:8 to 50:8 watt- 
hours per ton kilometre. This is higher than at Baltimore, 
especially when it is considered that the line is nearly level, 
and at Baltimore the grade is considerable. But at Nan- 
tasket there are many stope—14 in 17 kilometres. 

On the West Metropolitan of Chicago trains run at two 
minutes headway. The motor cars weigh 26 tona, and draw 
during the daytime three trailer cars. The motor cars have 
two 125-H.P. motors, one on each axle of one of the bogies. 
The journey. speed is 24 kilometres per hour at a cost of 77 
watt-hours per ton kilometre. The motor cars are overhauled 
every 40,000 kilometres, or about every four months. This 
occupies three days; 6 per cent. are under repairs. The 
chief overhauling is that of the armature, Stations only 
average 600 metres apart. 

The necessity of attracting passengers by high speed has 
led to the construction of new motor cars with four motors 
of 150 H P. in place of two of 125 H.P.—with a view, also, 
to hauling four trailers. | ` 

Full appreciation is awarded to the Sprague system of all 
motor car trains with synchronous working, whereby Mr. 
Sprague hopes to get up a velocity of 64 kilos per hour 
in 20 seco run at a speed of 90 kilometres, and 
employ 20 seconds in a brake stop, so securing on runs 
of only 500 to 600 metres, a journey speed of 35 kilos per 
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hour. Such is the order of ideas of American engineers. 
The French engineers see no farther difficulty ahead, over- 
head or below the conductor is equally practical, and a third 
rail on blocks of paraffined wood is fully shown at Chicago 
to deal perfectly with trains of 108 tons on 2 minutes 
headway. General forms have already been established, and 
all apparatus has been brought to a siz» beyond what is 
"m for the heaviest trains in Franoe. 

. No more can the electric locomotive be looked upon as 
experimental. Daily work over many months has demon- 
strated its superior tractive power over steam, and its 
reduc»d weight for equal power. Improvement, it is true, 
is still ible, but the electrical locomotive no longer 
requires inventing. It is there and has come to stay. 


MR. RAWORTH’S PRESIDENTIAL ADDRESS 
TO THE NORTHERN SOCIETY OF ELEC- 
TRICAL ENGINEERS. 


WE always expect something sparkling from Mr. Raworth, 
and we are seldom disappointed. In a presidential addrees 
he is “all there," if so vulgar an expression may be per- 
mitted, and on this particular occasion he has fulfilled expec- 
tations. Some men have capital ideas, and are conecious of 
the possession of much wit, but they are quite unable to 

ress those ideas intelligently, or put their wit effectively 
in use; while others, like Mr. Raworth, have ideas and wit, 
and exult in their ability to express them in clear, vigorous 
English, at all times and seasons. Perhaps, after all, it is 
as well that this is the case, else the prospect would be opened 
up of all talk and no work—a prospect not by any means 
oorducive to peace of mind or progress. . 

As Mr. Raworth’s address was published in eztenso in 
these columns a fortnight ago, it is not necessary to quote his 
remarks at length, or even at all. Buta brief review of the 
salient points of his address may not be uninteresting. 

In his opening sentences Mr. Raworth was concerned— 
and we share his concern—to find that the Northern Society 
have experienced extreme difficulty in getting members to 
prepare and promise papers for this session. As an e 
tion of this, he assumed that they were too busy at work to 
spare the n time, and put themselves to the necessary 
trouble. We hope, and believe, that this assumption is 
correct, and this being the oase, we are glad that indications 
all round point to the fact that.the electrical industry is just 
now wo: king at full load, so to speak. Only a cynic, of 
course, would suggest that the Society could not stand many 
talkers of the president’s calibre; and as a Society, it is 
therefore content to let him do all the talking that may be 
required in its behalf. 

ut another reason, besides that officially given, may lie 
in the fact that the subjects set down for discussion at the 
Institution meetings and the M.E.A. Conventions are so 
comprehensive, that scarcely any are left for the Northern 
Society to deal witb. Whatever the cause, however, it is to 
be hoped that the Society, composed as it is of £o many 
brilliant and B prone engineers, may not grow enervated 
through lack of the mental sustenance which comes with the 
preparation and provision of papers on technical subjects, 
and the members might consequently be reasonably called 
upon to contribute their quota, even at the cost of some per- 
sonal inconvenience, Aa 

Mr. Haworth, after metaphorically flapping his wings 
and executing a victorious crow in his own vigorous fashion 
over the prostrate body of his critic, the Engineer, proceeded 
to run lighting over the heads, not of his adversaries, but 
of the subjects connected with the departments on which 
development had been more or less strongly marked, and 
glanoed at the principal influences which affected the rate of 


rogress. 
In the course of this expedition he stumbled across one 
point in particular which gave him pause, namely, that out 
of every £100 applied to electric lighting purposes, £37 per 


cent. went to the manufaoturer of plant, who made all the . 


greatest of all drawbac 


noise and held all the meetings," and £34 per cent. went to 
the manufacturer of mains, who a ntly “made all the 
rofit,” and who, we may assume, did all the chuckling to 
imself. It will be interesting to hear what the manu- 
facturers of cable have to say on this subject. 

Traversing the paths of bygone years, Mr. Raworth came 
to the conclusion that if they had only taken care of the 
money which the public subscribed in the two years of the 
electrical “ boom "—1882-3—they would never have had to 
ask for a single penny more in the whole of the 15 years 
that had since elapsed. A startling conclusion, truly. And 
yet there must be, and undoubtedly is, considerably more 
truth than fiction in it, for Mr. Rawortb, engaged as he has 
been in the electrical industry for the past 20 or 25 years a 
greater portion of whioh he has passed behind the scenes, 
speaks with the authority of experience. 

One thing, however, is obvious: that, notwithstanding 
the immense improvements which have been made in the 
design of generating plant during the last decade, some of 
the pioneer planta gave almost as good results as some of the 
planta recently installed have given. Notably is this the 
case with the aro lighting plant installed at Blackpool in 
1879 (Mr. Raworth himeelf being, we believe, the super- 
intending engineer). This plant in 1892, after i 
continuously for 14 years, Y irs the splendid figure of 4°61d. 

r unit as the total cost, although supply was only provided 

uring the season, & period of about 800 hours. 

There is, unfortunately, occasion for pessimism as regards 
present-day expenditure on electrical plant. Those people 
who see with their eyes, and hear with their ears, are well 
aware that Mr. Raworth’s statement is likely to be repeated 
with perfect truth 10 years hence. In the establiahment of 
a new and a great industry like the electrical, it is, of ooume, 
impossible for mistakes to be avoided; but at the same time 
it would seem to us that if electrical engineers were oftener 
to sink some of their personal predelictions, and proceed 
more on standard lines, a considerable amount ‘of money 
would be saved, and a great check to the more rapid progress 
of electric lighting would be removed. 

In discussing facts and figares, Mr. Raworth is at his best. 
Few there are in the profession who have the same happy 
knack of making statistics palpitate with life. Perhaps bis 
most striking suocess on this occasion was the statement that 
he had found that the 60,125,000 units which were sold last 

ear conld have been produoed by no more than 20 1,000- 
Kilowatt seta, working during factory hours; whereas the 
actual amount of plant employed was not leas than 72,000 
kilowatts. We have not been able to check these figures, 
but on the face of them they appear to be pretty near the 
mark. Allowing for a trifling error which may have occurred 
in his calculation, they still moet luminously exhibit the 
to the financial suocees of elec- 
tricity undertakings, the want of a day load; and if they 
serve no other purpose, they should impel station engineers 
to earnestly and e ically address themselves to the solu- 
tion of this the moet pressing, perhaps, of all problems before 
them. | 
Passing over the data relating to capitel expenditure on 
electricity undertakings, to the number of provisional orders 
(145) with which nothing has been done, to the somewhat 
surprising fact that the annual oost: of producing gas equals 
the total subscribed capital of the electrical industry, to the 
expenditure, for which there is little to show, on tramways, 
to the progress—or lack of made in connection 
with electric launches and electric cabs, we come to Mr. 
Raworth's remarks as to the electrical distribution of power. 
Mr. Raworth with evident satisfaction, the success 
which has attended the Bills of the Ohelsea Company, the 
Metropolitan Company, and the General Power Distributing 
Company. We are, however, afraid Mr. Raworth’s satisfac- 
tion will be short lived, and will cease to exist after the 
House of Commons’ Committee have had an opportunity of 


discussing the almost revolutionary proposals which these 


Bills contain. The policy of “ beggar my neighbour" may 


be all right for the beggarer, but is bed for the beggaree. 
Probably nothing in Mr. Raworth’s address will excite 
more interest—and controversy—than his remarks on what 
he calls the avarice of municipalities, Up to the present we 
have happily found ourselves in agreement with Mr. 
Raworth, bar herein we have cause for dissatisfaction. We 
regret that with the extensive vocabulary which he has 
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always shown himself in ion of, Mr. Raworth was not 
able to find a better word than avarice to apply to the pro- 
ceedings of municipalities. Gloss it over as he may, there 
is still an objectionable sound about it, and as such it will 
tend to stir up feelings of animosity in the breasts of town 
councillors, and make even the plain places rough in the 
paths of companies approaching them for concessions. In 
this respect Mr. Raworth has, in our opinion, committed a 
grave error of judgment, and he would be well advised in 
endeavouring to rectify this error at the earliest possible 
moment. 

Looking at the causes which have apparently led Mr. 
Raworth to go express himself, we fail to see that the pro- 
ceedings of municipalities deserve the construction he has 
pat upon them. In the natural order of things, companies 
and municipalities must ever be at. war. Companies exist 
and operate for the benefit of individuals, municipalities for 
the benefit of the body politic ; and only by mutual con- 
cessions can progress be accomplished. It is idle to say that 
private enterprise is being killed, or may be killed, by muni- 
cipal obstruction. Until we know Mr. Raworth’s definition 
of municipal obstruction, we are at a loss to follow him. 

Private enterprize, in the widest acceptance of the term, 
oftentimes means the creation of monopolies, and the world 
has seen sufficient of monopolies to regard them with any- 
thing approaching favour. In saying this, we are far from 
wishfal to decry private enterprise. e are deeply gensible 
of, and we cordially acknowledge the beneficent influences 
and valuable resulta of private enterprise, which has, as it 
always has had, our heartiest support and best wishes. Bat 
we cannot blind our eyes to the fact that municipal enter- 
prise, though lethargic as a rule, is, nevertheless, equally 
beneficial and valuable, and in the field of electric lignting 
and traction is, at all events, likely to be productive of as 
much good in the long run to the electrical: industry 


generally as the most enterprising and resourceful of private 


Companies. 


Mr. Raworth quotes figures relating to gas undertakings | 


owned by corporations and companies, and draws a comparison 
greatly to the disadvantage of municipalities. Unfortunately 
we have not, owing to lack of time, had an opportunity of 
perusing the returns from which the figures are taken; but 


unless Mr. Raworth has taken the sums set aside annually 


for sinking fund, depreciation, and reserve into account, and 
compared the cost of residuals in the districts he mentions, 
his figures cannot, in our opinion, be looked upon as at all 
conclusive, or as forming a sufficiently strong foundation 
for the structure on which he has built his fortress, and from 
which he has directed his thunderbolt. 


CORRESPONDENCE. 


Rotatory Converters. 


The astonishing article on the above subject, which . 


appears in your last jssue, reads more like a piece of 
special pleadin ng than the impartial consideration of an 
ponani subject which one might reasonably expect in a 
technical , | 
Those who are concerned in the employment of alternating 
currents have never, as far as I know, claimed that they 
could replace continuons currents for all purposes. On the 
other hand, thongh a few instances of long-distance trans- 
mission by means of continuous currents are actually at work, 
yet their very rarity surely shows that this branch of eleo- 
trical engineering is essentially the domain of alternate 
current, work. 
Recognising, then, that each has its epecial field of useful- 
ness, While there remains a large debatable territory where 
employment of continuous or alternating currents is 
Rely a matter of fashion, it is evident that any apparatus 
Walch permits of a conversion from one to the other must 
meet with numerous applications. It is true that if such 
converting apparatus had the low efficiences given in the 
article as a “rough estimate," their use would be exceedingly 
- Bat these figures are certainly very rough—on the 
converters and transformers. The writer of the article does 
not mention what size of apparatus he has in his mind, but 


if anything larger than mere toys is intended, the efficiency 
will probably be nearer 95 per cent. than the figure given. 
Transformers with an efficiency of only 90 per cent. might be 
useful as cooking apparatus, but would not be employed in 
practice for stepping up or down the tension of a trans- 
mission line. As to the efficiency of the latter, it will, of 
course, depend on ita length, as well as many other con- 
siderations; but it is comparatively seldom that it is found 
advisable to admit such a large logs as 10 per cent. Even at 
less than full load the combination will have a far better 
efficiency than 59 per cent. In the case of an important 
contract recently given, the mean of the efficiencies at fall, 
three-quarter, and half loads of the complete combination, 
consisting of step-up and step-down transformers and two 
rotatory converters, is guaranteed at 78 cent. | 

The remarks about!the “ advent of the long-looked-for alter- 
nating motor" seem a little out of place in “ this so-called 
nineteenth oentury." The alternate current motor, whether 
for single or multiphase currents has come, and come to stay. 
Tt may not, perhaps, be generally known, that in the city of 
Frankfort 1,400 H.P. of single-phase motors are running 
from the town lighting mains. The multiphase motor is in 
use from China to Peru, and in this country alone three rail- 
ways and one tramway are being run with three-phase motors 
on the rolling stock; but there must always be a class of 
traction work where it would be desirable to employ oon- 
tinuous current motors on the cars, in order to take advan- 
tage of the series parallel connection for starting. For such 
work, then, the rotatory converter is likely to have an in- 
creasing field of usefulness. 

A. E. Levin. 


Baden. 


Your correspondent misses the point of the article, namely, 
the introduction of complicated methods without any 
apparent good reasons in many cases. f 
: [ have not seen many really reliable independent results 
of tests which give better results than 90 per cent. on an all- 
round 24 hours’ load, varying from zero to maximum during 
the time. | 

For certain purposes the alternating motor meets every 
requirement, but with the exception of long distance power 
work the continuous motor meets every purpose and all 
requirements. In Frankfort alternating motors are. used 
chiefly because only alternating current is available—it is a 
case of Hobson's choice. The conclusion of Mr. Levin's 
letter concedes all that the article argued for. 


. The Writer of the Article. 


Direct v. Alternating. 


I would ask the favour of space in your influential 
columns regarding a matter of considerable interest to the 
public in general, and to those concerned in electric engineer- 
ing in particular. 

The editor of one of our London technical journals 
devoted to electricity has been good enough to criticise my 
views with regard to direct current versus single-phase high 
tension alternating. 

The universal plan in this country where the latter syatem 
is adopted, concisely put, I have never hesitated to state has 
resulted in a loss of two to three millions sterling, at least to 
investors, and to have heen the direct cause of about 30 
fatal accidents since its introduction into Great Britain. 

On the other hand, if instead of having used that system, 
the same towns or districta in London had adopted the use 
of direct current, this unnecessary loss of life would have 
been avoided, greater prosperity to investors would have 
resulted, and the manufacturing industries’ interests would 
have been most materially assisted. | 

Various industries could in that case have had the great 
advantage of cheap, convenient, intermittent if needed, 
electric motive power, against the extravagant, and for 
small industries, the inconvenient use of gas or steam 
engines. 

This fact has at last been recognised by the City of 
London Electric Supply Company, Limited, and other com- 
panies who are now laying down plant and mains for direct 
current motors. 

E 
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The importance of the industry demands fair and genuine 
criticism regardless of the existence of any axes, and quite 
independently of how and where they should be ground. 


A. L. Fyfe. 
65, Angell Road, November 19th, 1898. 


Brighton Breakdown. 


Assuming the correctness of Mr. Tapper’s explanation of 
this mishap, it is not easy to see why the seven unin) 
dynamos did not take op the load again after the cut-out of 
the faulty machine had opened, and thereby removed, the 
short circuit from the system. 

It would be of interest if he could give additional 
information on the following points. 

1. How much time (approximately) elapsed after the short 
occurred before the cut-out of the faulty machine opened? 

2. Of what type are the engines driving the other seven 
dynamos, and how are they governed ? | 

3. How did these engines behave during the minute or so 
that elapsed between the occurrence of the short and the 
opening of the seven cut-outs ? | 

4. Did these seven cut-outs break circuit approximately 
together, or not? | T 


High and Low Resistance Wires. 


We are looking for a high resistance wire (about 50 times 
copper) with practically a zero temperature coefficient. We 
understand that there is such a material made either in 
England or on the Continent. Perhaps this wire is made 
by people whom your paper reaches. Can you aid us in 
any way in locating this material? The temperature co- 
efficient ok Rheostene," “ Constantap," * Krappine,” &c., 
is too high, while Manganin" and * Eureka” are too 
low resistance. 

We also want a wire of low resistance (as near to copper 
as possible) with a low temperature coefficient. 

If you can put us in the way of getting either of these 
wires we would appreciate it. 

| Wilbur B. Driver & Co. 


126, Liberty Street, New York. 


X Ray Colls. 


I am anxious to build a large coil for X ray work, capable 
of giving 18 to 20inchesspark. Could yon, therefore, assist 
me by giving, through your paper, dimensions necessary to 
obtain this, as to length and size of core, quantity and size of 
primary, also quantity and size of secondary, and number 

and diameter of sections ? 


Coil. 


LONDON COUNTY COUNCIL. 


Tun proceedings at the weekly meeting on Tuesday are noteworthy 
from the fact tbat an attempt is about to be made to settle the 
differences between the Council and the National Telephone Com- 
pany for the benefit of telephone subscribers 


Tramway PURCHASE. BORROWING .POWEBS. 


Although not of an electrical character, the question of the borrow- 
ing powers of tbe Council in respect of the purchase of the under- 
taking of the London Tramways Company is worthy of being 
re for the benefit of other local authorities. The amount 
required for this purpose is £860,000, and the Council asked the 
Treasury to consent to the repayment of the expenditure to be spread 
over 60 years in the case of £620,000, and 25 years for the remainder 
of the sum. In this connection, the Finance Committee reported 
that the Treasury authorities have given their consent to the expendi- 
ture, and to the proposed terms of repayment. With regard to the 
repayment of the £240,000 in 25 years, representing the value of 
horses, rolling stock, and plant, the Treasury authorities stated that 
they had felt some doubt whether a shorter period should not be 
fixed. Having regard, however, to the remunerative character of the 
undertaking, and understanding that in future “ renewals will be 


charged to the revenue derivable from the tramways.” the Treasury 
had decided to waive the point in question. = 


A New TagrLxPRONE Move. 


Mr. Bnachonorr asked whether it was correct that 900 persons 
were waiting to join the system of the National Telephone Company, 
It was said that those persons were unable to get connected up 
because the Council refused to allow the company to place ite wires 
underground. Were they to have to wait indefinitely ? 

Mr. J. W. Benn replied that it was true that in the 
of the telephone system certain consents had been withheld. As the 
Council was aware, the company had not been granted permission 
to place its wires underground, because it had not seen fit to concede 
terms to London analogous to those ceded in other cities. The High- 
ways Committee felt very much the inconvenience of those who were 
prepared to pay the present rates of the company. The speaker 
mentioned further that the committee had made ts to 
meet representatives of the National Telephone Company at an early 
date in order to see whether they could overcome the diffioulty. 


Gas Exprosions mw Street Boxes. 


The Highways Committee reported that on the 5th inst, while 
some men in the employ of the Gas Light and Ooke Company were 
laying a service in the Strand, near Norfolk Street, one of them drove 
a steel wedge into the low tension triple concentric main of the 
Metropolitan Electric Supply Company at that point, and so estab- 
lished a short circuit on the main. There was no fuse upon the main, 
but one of the gun-metal connectors in a footway-box at the corner of 
Olement’s Lane became fused and opened the circuit, when the fire 
ceased. While the main was on fire the cover of a low-tension box 
adjoining the spot where the accident occurred was blown off, but it 
does not appear that this did any damage. The explosion was 
probably due to the ground being impregoated with gas, as the box 
had no connection with the main which was struck into: 

It appears probable that the accident would not have occurred had 
the main been laid well below the underside of the concrete in the 
carrisgeway ; and the Highways Committee stated thatthey 
to recommend the Council to attach to its sanction to the laying of 
additional mains in that locality, a condition that they shall be 
so placed, or if that be found impracticable, that they shall have 
some external covering to protect them from accidental injury. The 
Oommittee had suggested to the company that in future when works 
are being carried out by gas or other companies in thoroughfares 
where it bas mains laid, it should have a representative present to 
point out their positions, and so prevent their being interfered with 
or damaged accidentally in any manner. Another explosion took 
place on the 26th ult. in a street box belonging to the same company 
at the corner of Russell Street and Wellington Street, Strand. Ia 
this case no damage was done to person or p . The cause of 
the explosion could not be definitely ascertained, but it ap to 
the Highways Committee to have been due to an accumulation of 
gas in the box, which was constructed some years ago. The Com- 
mittee reported that they had given instructions for the attention of 
the company to be called to the necessity for some additional means 
being adopted for preventing the accumulation of gas in the boxes 
and conduits. 

Lanta OF WaTEBLOO BRIDGE. 


Colonel Pnosvxw asked the chairman of the Bridges Oommittee 
when the public might expect to see Waterloo Bridge lighted by 
electricity. 

Mr. H. WARD, in reply, stated that the Council was to a certain 
extent in the bands of the electric light company. The lighting was to 
be provided free of cost to the Council, and when the company had 
connected its mains, the inauguration of the lighting might be 


expected. 
OVERHEAD TELEPHONE WIRES. 


The adjourned report of the Highways Committee was submitted 
with reference to the application of the National Telephone Oompany 
for permission to retain certain long span telephone wires in Islington. 
The Committee recommended that sanction should be given to the 
retention for 12 months of those overhead wires not exceeding 150 
yards in span, and for six months in the case of those wires having & 
greater length of span. | 

Mr. RaDFORD moved that the recommendation should go back to 
the committee to ascertain the wishes of the Islington Vestry on the 
subject. He said that the Vestry had required the company to 
remove the overhead wires, because they had been erected since the 
adoption of the bye-laws relating to aeriel conductors, and because the 
company had not forwarded to the Ocuncil and the local authority 
full particulars of the wires within one month of erection, as required 
by the regulations. The clerk to the Vestry had informed the 
speaker that unless the company complied with the bye-laws the 
Vestry would be compelled to take le P. 8. 

Mr. J. W. Bens, chairman of the Highways Oommittee, after 
hearing the statement made by Mr. Radford, agreed, with the oon- 
sent of the Council, to take back the report for farther consideration. 
There was no intention to disregard the wishes of the 
Vestry, whose views, he hoped, would be forwarded to the 


LEGAL. 


Exvreson Lamina ACCUMULATOB COMPANY. 


Ix the Chancery Division on Saturday, before Mr. Justice Kekewich, 
the action in re Elieson Lamina Accumulator Company, Limited, the 
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9 Galloway v. Elieaon Lamina Accumulator Company, Limited, 
— p on motion for Judgment in default cf a ce ina 
ereus holder's action. Mr. Warrington, Q.0., and Mr. McSwinny 
SEs. Tort! for the plaintiffs 

ÜSTtcm KExewicH said he had read the papers, and it 
s PP ey that counsel did not aek by the minutes to continue the 
sushi an bat meant that he would have to apply again for the 
corr Spie Pf the manager, if desired, as his appointment by the 
CON. Waa o2 January Slat, 1899. 


if bi, Nero said they hoped to sell as rapidly as possible, 
got the ul rdship would jcontinue the manager until some time 
Mr. Joma be should be glad. 
Ere Va, KExzmwICH: I thinkso. You had better throw it over 
a wy Mation, until April 30th, that would be reasonable. 
it 3,6119. Iro thought there ought to be au irquiry as to the 
MES 
idem yr. J KgxewicH: Not only that, but I think there ought to 
— de M inquiry as to the other charges. I have generally found it 


necessary, and it does not add to tbe expense. An irquiry as to 
Mm cz other encumbrances I have found convenient in practice. 
Mr. WABBINGTON : It is proposed to sell at the present moment 


that ty 
t aad x the business, stock-in-trade, book debts, and other assete, with literty 
Ar. to spply in Ohambers as to the other property. A tale was the only 
The e Way to protect the assets. 

Mie. . JUSTICE KBKBWICH said that he did not care to order a sale 
ef . 1 a rule. The plaintiffs were entitled to a charge, but it was a 
temat: Charge which could not be effective. 
diene, Mr. WangnGTON: No. Your Lordship sees that at the time the 
ved), money comes into Court the debentures become due. They will 
sed my 5i become due on non-payment of interest very shortly. 
ax ^». Mr. Justica Kexewion: When? 

21 Mr. Wannmorox: The interest is pari half-yearly, on June 
i 118 Joch and December 30th, so that the interest will become due on 
;;.,, December 30th, and the principal money will become due three 
„ months after default. It will become only a question of the plain- 
= tiffs receiving their debentures out of the proceeds of the rale. If 
a something is not done the assets will all disappear. It is desirable 


tc tell the business at once as a going concern, and to sell the stock- 
in- trade at once, as it is likely to injure if kept for any length of 
. time. Your Lordship can order the stock-in-trade to be sold at once, 
dn but it would be a serious loss to everybody to sall the stock-in-trade 
-—'  byitself. That would be breaking up everytbing. I submit, that 
there being a charge, your Lordship was the means of protecting the 
property. The debenture holders are entitled to a charge in virtue of 
= the debentures. 

3 Mr. Justion KzkzwicH : They are entitled to a charge. 

E Mr. WaRBBriNGTON: I submit that being entitled to a charge, your 
‘3%: — Lerdship' is entitled to make an order for sale, although it may be 
- that they cannot be paid immediately out of the proceeds of the 
* gale. | l 

4 Mr. Jos nion Kexzwicu: I think I may go that far. This is 
"£ good will and stock-in-trade—you only ask me to sell the business? 
the Mr. WARBINGTON: Yes, that is all. | 
— Mr. Jusricm KakBwicH: Very well, Mr. McSwinny will alter the 
ü minutes. 


HoroPnHABA, Liuirzp v. O. BEBEND & Co. 


: In the Chancery Division, before Mr. Justice Kekewich, on Tuesday, 
the action of Holophane, Limited v. O. Berend & Co., Limited, was 

: entered for trial Mr. Jossel was counsel for the plaintiff company, 

- and Mr. Oann for the defendants. 

Mr. JussBL said the action was for infringement of patent, and at 
the last moment the defendants had agreed to submit to an injunction 
and pay the costs, the plaintiffs waiving their claim for damages. 
He asked his petrus dier issue an injunction, and for two things 
besides, first, a certifi that the plaintiffs’ particulars of breaches 

| were reasonable and proper, and, secondly, a certificate that the 

7 validity of the patent had come into question. | 

e. Mr. Justice KzxzwicH: I am bound by the authorities. 

d Mr. Jassar submitted that the authorities were in favour of 

* panting the certificates. Defendants admitted that they did 
3° — (threaten and did intend to put on the market a globe which they 

. . wow admitted was a breach of the Holophane patent, in fact that 

-£% admission was in the pleadings. On the authority of the Pneumatic 

a Tyre Company v. Parr, tried by Mr. Justice North in 1896, the 

learned counsel contended that the judge had power, under Section 

gpr? of the Patente’ Act to certify, on satisfying himself that the 
pon particulars of breaches were reasonable and proper, even 


eu. defendants, by appearing by counsel and admitting the plaintiffs’ 
1 tights to an injunction, samitted that there were breaches. When 
37 the plaintiff not only did not run away but fought you, and only gave 
z mm af the very last minute—the case was settled only an hour or 
5 7 two before—in order to save expense, the Court had jurisdiction to 
m certify. His case did not stop there. One of the principal grounds 
„% al defence was peng psi of patent by a gentleman named 
i; Trotter, an electrician of great eminence, who was now engineer at 
" the Oa: His evidence had been taken on commission and did not 
| the defendante’ contention, now abandoned, that his own 
anticipated the Holopbane; he said it was outside the Holo- 
- phane patent altogether. Considerable e had been entailed in 
di going out to the Oape, and they might it that the defendants 
come to the conclusion that they could not resist the action. So 

that really there was no reason for withholding the certificate which 

his Lordship would have given if he had put one witness in the box, 

and counsel for the other side had said that he could not carry the 

unt case further. There was only one case be could find, a judgment by 
» Mr Justice Kay, which went against his oontention that the 
"Rd plaintiffs were entitled to a certificate that the validity of the patent 


had come into question, and that was on the ground that there was 
no appearance. 

Mr. Justice KzxgwicH: How do you propose to draw up your 
injunction, '' After hearing counsel, and defendants submitting to an 
io junction? 

Mr. JESSEL: Les, my Lord. 

Mr. Justice KzkgEwICH: Then your certificate will not be worth 
anything. 

Mr. JESSEL: “ Feeling themselves unable to resist an injanction.” 

Mr. Justice KExgwiCH : That is not our form. 

Mr. JESSEL: No, but it would be true. There was a mass cf 
evidence taken on commission on the file, wbich supported the 
plaintiff.’ case. Sometimes a certificate would be refused where 
there was a possibility of collusion, but there was no suspicion of the 
kind in that case. It had been fought ont to the very last moment, 
and was defended both on the action and on the original motion. 

Mr. Justice KEKEWICH: Mr. Cann, do you submit to an order on 
these terms ? 

Mr. Cann: Yes, my lord. I bave come to an arrangement with 
the plaintiffs, and there is an honourable understanding that I should 
abide by your Lordship’s decision upon this point of certifying. 

Mr. Justice KEEEWICH, in delivering judgment, said an injunction 
would issue on the terms agreed upon. As to the certificates which 
he was asked to grant, be said without hesitation that the tendency 
of the Courts had been to refuse a certificate unless the Court was 
first satisfied, as it could only be by hearing witnesses and examin- 
ing documents, that the certificate ought to be granted. He was 
asked to certify that the plaintiffs’ certificates of breaches were 
reasonable and proper, without understanding them, without know- 
ing how far they could be proved or might fail. That was not a 
proper exercise of judicial functions. As regards the second certificate 
for which he was asked, that the validity of the plaintiffs’ patents had 
come into question, he asked himself why that certificate was wanted. 
It would not increase the costs payable to the plaintiffs now, but it 
would enable them on another action if they won, as they might win, 
without doing more than filing a statement of claim against a defen- 
dant who did not appear, to tsx costs ay between solicitor and client. 
That was a very great advantage to a patentee, and plaintiffs sought 
to obtain it in a case in which, so far as his Lordship knew, if it were 
fought out the Letters Patent might prove to be invalid. His Lordship 
did not think that in a case where invalidity had been pleaded, and 
at tbe last moment the defendants submitted, he ought to grant a 
certificate. While agreeing with the statement that there was no 
collusion here, such a course might open a door to possible oppression 
of other defendants. Oa those grounds the certificates must be 


refused. 


Judgment accordingly on the terms agreed upon. 


Dosim CORPORATION v. Topp, BurNs & Co. 


On 18th inst., erri appcared in answer to an adjourned summons 
for having on October 10th placed an electric lighting cable overhead 
across Mary Street without the consent of the complainants and con- 
trary to the provisions of Section 82 of the Dublin Corporation Act, 
1890. The wires had not since been removed, whereby the de- 
fendants were stated to be liable to a penalty of £5 and to a daily 
penalty not exceeding 20s. Mr. Gerald Byrne, for the defendants, 
raid his clients had been in communication with the Corporation, and 
there was a probability that they would supply the light. He asked 
that the case should be allowed to ctand generally. The Corporation 
had also practically agreed to allow them a short time to complete 
their arrangements, 
The matter was adjourned sine die, 


BUSINESS NOTICES, &c. 


Agency Notice.—The Unbreakable Palley and Mill 
a g Company, Limited, has appointed Mr. William R. Harrison, 
M. I. M. E., Burnett Avenue, Scale e, Hull, sole agent for the 
vis ed its Unbreakable” pulleys and mill gearing, for Hull aud 
su ur . 


Boiler Accidents, —With reference to the unfortunate 
boiler accident at Messrs. Siemens's works at Woolwich, by which two 
men were scalded to death owing to the blow-off cock of the boiler 
in which they were working left open, and the blow-off cock of 
another boiler having been opened so that the boiling water and steam 
rushed into the stan boiler, Messrs. J. Hopkinson & Oo., of 
Huddersfield and London, write stating that their patent isolating 
blow-off valve was specially designed to prevent accidents of this 
character. With these valves it is impossible for the water blown off 
from one of a series of boilers to be turned into an empty boiler. 
They are absolutely automatic in their action and require no attention. 
Messrs. Hopkinson also make isolating valves to prevent similar 
accidents through the steam or stop valve being opened ona standing 
boiler. We are of opinion that it should be made compulsory to use 
boiler fittings having for their object the prevention of such accidents. 
Mesers. Hopkineon have sent us a pamphlet on “Improvements for 
the Safer Working of Connected Steam Boilers“ 


Boiler Plant.—Messra. John Fraser & Son, of Millwall 
Boiler Works, E., have put down a new hydraulic plant suitable for 
large marine boilers, and also other additional machinery. 
name has been placed on the Admiralty list of contractors who may 
be asked to tender for the construction of cylindrical boilers up to 
14 feet in diameter. 
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Electrical Wares Exported. - 


WIr Enpmc Nov. 22K, 1897. 


8 

Alexandria. Teleg. mat. 58 
Amsterdam e. 40 
Antwerp Sek .. 120 
» Elec. fuses ... 574 
Bangkok 51 
Barbadoes 16 
Barcelona .. 10 
Bombay si .. 10 
Brisbane. Teleg. mat. 8,803 
Calcutta M * 511 
Oape Town 1.057 


OOoOOcOooOoOoOoOooooooooooooooooooooooooooococom 


; Tientein. Teleg. mat. 


Wir Ema Nov. 22np, 1898. 


£ 
Adelaide LEE] eee 73 
Amsterdam * 61 
Bombay m .. 140 
Boston ... z —. 45 
Brussels ... - * 90 
Buenos Ayres ... . 100 
" Teleg. mat. 704 
Oalcu ar .. 500 
is . wire... 329 
Oape Town * 04 
Ohristiana ; 460 
83 81 
gen  .. oe 84 
Daban ase ^ 2,246 
East London 151 
Gothenburg 103 
Hamburg 110 
Hong Kong 122 
Launceston 30 
e 8 
Malta .. 157 
Melbourne 75 
Ostend ... m .. 10 
Penang. Teleg. mat. ... 118 
Port Blizabeth ... . "8 
Qaebec ... er 100 
Rio de Janeiro.... — 32 
Rockhampton... .. 303 
Rotterdam. Teleg. mat. 107 
Senegal. 55 knots teleg. 
cable ... ses . 107 
Shanghai 93 


i Teleg. mat. ... 1,087 
Bingapore. Teleph.mat. 58 
Stockholm. Teleg. mat. 189 
Sydney ... "s : 1,023 
79 


Vera Oroz. Teleg. mat. 33 


Wellington 


| 


. Yokohama id eis 


Colombo... ; 379 
Durban ... ; 464 
East London 810 
Flushing 15 
Fremantle as 4,597 
Gibraltar : 94 
Gothenburg : 42 
burg .. 289 
Malta. Teleg. mat. ... 90 
Melbourne. Teleph.mat. 1,114 
Naples ... wes * 45 
Panama us 17 
Rotterdam. Teleg.mat. 47 
mello es 15 
gapore 61 
Sydney ... us *. 436 
Townsville diy .. 390 
Vera Cruz " . 20 
Wellington 858 
" Teleg. mat. 550 
Yokohama = . 290 
Total £21,854 0 | 


Eases — i 


Dissolution of Partnershi 


H. O. Vos, and E. Orai 


. — 82 
» Teleph. mat. 38 1 
434 


8 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


p.—Mesere. F. C. Craig, 
(H. O. Voss & Oo., cycle makers, electrical 


engineers, &c., Seaham bour), have dissolved partnership. Debts 
willlbe received and paid by H. C. Voss, 


Liquidation Notices.—On 
Ordnance and Engineering Company, meeting at 99, Cannon Street, 
could not continue by 


vies, Broad Sanctuary 


E.O., resolved 


Chambers, 8. W., was a 
Oreditors of Mesers. 


of debts or claims, &., to the li 
Potter’s Bar, and Mr. A. H. Rose, of 24, 
friars, on or before December 9th. 

A meeting of the Times Electri 
Wednesday, December 21st, at S 
to hear an account of the winding up by the 


Lewis. 


Alternating Machine with 


Mesers. Fa 


to wind up voluntarily as it 
reason of its liabilities. Mr. W. E. Da 
pointed liquidator. 
& Bird, Limited, should send particulars 
quidators, Mr. O. Walker, of M 


wan House, 


November 14th the United 


Mayfield, 
Stamford Street, Black- 


c Lamp Company, will bs held on 
Great Swan Alley, E. O., 
liquidator, Mr. J. Lewis 


Revolving Inductor.— 
1 make this machine for special 
speed machines, &c. The armature, fixed, is formed of 
ts of iron insulated from one another. 


The induced wires cross these two crowns from side to side in 


tubes of micanite com 


THE COMPLETE Macuser. 


letely closed. The field magnet is one maseive 


piece, and the m sing bobbin is immovable in the middle of the 


machine. The only 


movable part of this machine, like others with 


revolving iron, is a piece of cast-steel, but it is claimed to be far 
superior to others of the kind. Up to now each crown in machines 


ARMATURE WIRES PASSING THROUGH TUBES EMBEDDED IN 
THE SHEET IRON Crowns. 


with revolving inductors had its own winding, and the outleta of their 
wires, in the middle of the machine, could not be tested. Thus, dust 
collected, which it was almost impossible to remove, and which 


- —— MY d ~ 
mean x h- 

Nr cee i 

^ n * e + "m 

AME. ^ 


INDUCTOR 
(THE ONLY MovaBLE PART). 


Frxep MaanzerEnOG 
Bossi. 


affected the insulation. In these machines, on the contrary, the wires 


pase from one crown to the other in a tube of micanite without any 


ak; they are thus perfectly protected throughont their length. 
This arrangement does away with all the wires coiled useless! 
between the two crowns, which can thus be brought close together. 
The length of wire in the armature is thus diminished, and co-- 
eequently its resistance. 


Applications for Provisional Orders for Electric 
Lighting and Trams.—The London Gazette for November 18th, 
contains notice of the following applications for provisional orders 
for electric lighting: —East Barnet Valley District Council, Horsbam 
Urban District Council, Audenshaw Urban District Council, Heywood 
Corporation, West Kent Electricity Supply Company (parishes and 
places in the County of Kent), Halesowen Rural District Oouncil, 
Ashford Urban District Council, Fenton District Council, Weston- 
super-Mare and District Electric Light and Power Syndicate, 
Stourbridge Urban District Council], Bognor Urban District Council, 
Birmingham Oorporation (purchase of company’s electricity under- 
taking), Pemberton District Council, St. James's and Pall Mall 
Electrio Light Company, Limited (purchase of land at St. James’, 
Westminster; erection of generating stations, &c., &c.). . 

The following applications for tramway and railway powers inclode 
clauses relating to the employment of electricit Blackpool Cor. 
poration (alterations and extensions); City and Brixton R-iwsy 
Company (further powers); Audensbaw Urban District Council; 

radford Corporation; Halifsx Corporation. . 

The London Gazette for November 22nd, contains the following 
farther notices :— 

Electric Lighting — Ryde Electric Light and Power Company, 
Ltd., boro’ of Ryde; Manchester Corporation (powers to purchase 
and let on hire electric motors and other apparatus) ; Later 
and Warwickshire Electric Supply Oompany (for supplying part c 
the counties of Leicestershire, Warwickshire, and Derby); Blackpool 
Corporation (various electric lighting and tramway powers) piigi 

ort Corporation; Rawtenstall Corporation; Ocunty of London 
Brash Provincial Company (various powers re Wandsworth, Camber- 
well, St. Luke, Middlesex, and numerovs other places); Kensington 
and Knightsbridge Electric Lighting Company, and Notting Hill 
Electric Lighting Company (power fcr sundry provisions, agree, 
ments, &c.); Maerdy ic Light Oompany (for the 7 
Yetrad-y-Fodwg, Glam.) ; Cheriton Urban District Council ; Manefie 
Corporation ; Toughborongh Corporation (purchase of under. 
powers re electric lighting); Camborne ier 
Oamborne); Central Electric Supply Com- 
y (powers and works in Marylebone); Slough and Datchet 
powers to Mesers. Laing, Wharton & Down); Failsworth De 
Oouncil; Walker and Wallsend Union Gas Company (electric lig 


, and 
Supply Company, Ltd. 


` 
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ing powers); Worksop District Oouncil; Crowborough Gas Company 
(electrical powers); South Lancashire and Oheshire Electricity 
Company (part of the counties of Lancaster and Chester); White- 
baven Corporation (extension of electric lighting area); Lancashire 
Electric Power Company (parts of Lancaster and Chester); New- 

rt (JO. W.), powers to Ventnor Electric Light and Power Company; 
Blackheath and Greenwich District Electric Light Company (Black- 
heath and Greenwich); Swinton and Pendlebury District Council; 
Darbam Corporation. : S" 

Electric Traction —Gravesend, Rosherville, acd Nortbfleet Tram- 
ways Company, construction of additional trams, electrical working, 
sle to Drake & Gorham Electric Power and Traction Company; 
Nottingham Corporation; North-West London Railway (under- 
ground electric from Marble Arch to Oricklewood); Oldbam 
Corporation eos tramway powers for Oldham, Royton, 
Crompton and Lees, including agreements with interested bodies); 
Newcastle-upon-Tyne Oorporation; Great Northern and Strand 
Railway (underground electric from Wood Green to the Strand); 
Baker Street and Waterloo Railway Company oat of time and 
other provisions re underground electric railway); South Staffordshire 
Tramways Company (powers re leasing of tramways and use of elec- 
tricity, &c.); chester Corporation (agreements with outside 
authorities re trams, also re electricity); Great Yarmouth Corporation 
trams ; Darwen ration (construction of trams, electrical working, 
and various provisions re electricity); Wolverhampton Corporation 
(powers re construction of trams, supply of electricity outside 
borough, &c.); Bexhill and St. Leonards (powers to British Electric 
Traction Company to construct electric tramroads); Derby Corporation 
(purchase of: trams); Southport Corporation; Ipswich Tramways 
Company (new lines, use of electricity, and sale to Drake & Gorham 
Electric Power and Traction Company); Sunderland Corporation, 


". amway and other electrical powers. 


Books Received.—Dizionario Tecnico in quattro lingue 
IV., Inglese, Italiano, Tedesco, Francese, by Ing. E. Webber. 

Nichelatura, by Ing. I. Ghersi. 

LT Alluminio, by Dott. O. Formenti. 

Colorazione e decorazione dei Metalli, by Iog. I. Gherei. 

All the above are published by Ulrico Hoepli, Milan. 


Catalogues, Lists, &c.—Messrs. Connolly Bros., Limited, 
have brought out a new list (October) of their vulcanised rubber 
electric light and power cables, pure India-rubber ditto, aerial con- 
ductors, flexible cords and cables, concentric cables; also numerous 
other lines of their manufacture for electric lighting, bell, telephone, 
and telegraph work. Messrs. Connolly are extending their buildings 
and offices to cope with increasing business. 
_ A list (new and revised) of ornamental switch covers has been 
isued by the Waltham Engineering Company. There are some 
pleasing designs illustrated. The company, which has just opened 
new showrooms at 46, York Strect, Westminster, is fitting up a 
number of London hotels with metal work for illuminating and 
decorative work, including the Bath and Cheltenham,” the “ Norfolk 
Square,” the Golden Cross,” “ Shelley’s Hotel,” &c. 

Messrs. W. F. Dennis & Co., of Billiter Street, E. O., send usa 
copy of a new catalogue of telephones and accessories made by the 
Antwerp Telephone and Electrical Works, for whom they are London 
agente. Among the numerous articles illustrated and priced are 
ordinary, domestic, fancy, desk, and table telephone sets, generators 
"o Son bells, switches, receivers, switchboards, and portable 

g 

Messrs. Ward & Goldstone, of Chorlton-on-Medlock, Manchester, 
have issued a list of insulated high conductivity copper wires 
for electric lighting, power, telephone, and other work. 

We have received a number of lists relating to electrical manu- 
factures of German firms, from Messrs. Pollard & Co., of Newcastle- 
on-Tyne, who are representing the different firms over here. Oarbons 
lor various purposes made by Sachsische Bogenlichtkohlenfabrik, of 
Malda, Saxony; the Volta dynamo brushes made by Ohr. Wandel, 
of Reutlingen, Wuerttemberg; incandescent lamps and reflectors, 
manufactured by Deutsche Hlektricitits-Gesellshaft, Kéln-Nippes ; 
lamp holders, switches, fuses, fuse blocks, wall contacts, and other 
fittings for incandescent lamps as manufactured by Messrs. Willing 
and Violet, of Berlin ; also arc lamps for continuous and alternating 
current, search lights for photographic, theatrical, and coast defence 
purposes, made by August Schwarz, of Frankfort. These are among 
the various German firms and manufactures of which Messrs. 
Folland have taken up sole agencies. We also understand that they 
have been appointed agents for the Deutsche Kabelwerke, of Rum- 
oT a Berlin, and for Paul Hardeyer & Co. (telephones and 


Mr. G. A. Nussbaum has recently published a general catalogue of 
telephones, telephonic apparatus, switchboards, accessories, &c., 
manufactured by La Société Industrielle des Telephones for which 
he is agent over here. There is a large number of excellent 
ill a special enamelled paper being used to help in the 
- We cannot afford space to mention the numerous appa- 
ratus in but we recommend the book to the attention of the 
Wade. Ader-Bailleux, Berthon-Ader telephone sete, are described, 
and diagrams shown giving internal and external connections in each 
case, Indicators, switches, switchboards, relays, and accessorial 
parts, are shown in great variety, prices. being also stated. Mr. 
Nussbaum also issues this catalogue in three separate sections, dealing 
respectively with telephones, switchboards, and accessories. 


Changes of Address. — The Notting Hill Electric 

ting Company, Limited, notify their removal to new offices, at 
140, High Street, Notting Hill Gate, adjoining the works, rendered 
necessary by the rapid increase of business. 

Messrs: John J. Griffin & Sons, Limited, manufacturers of electrical 
and galvanic instruments, &c., have removed from 22, Garrick Street, 


ed E PR Acre, W.O., to 22-26, Sardinia Street, Linooln's Inn 
i O. 

Messers. Ruston, Proctor & Co. notify that on and after 28th inst. 
their London office will ba removed from 20, Budge Row, Cannon 
Street, to Stafford House, 274, Cannon Street. 


Cox-Walkers.— We understand that Messrs, Cox-Walkers 
are just completing a large electric light and motor installation at 
the new Academy, for the Leith School Board, where they have also 
fixed a large number of telephones, &. A very complete installa- 
tion of electric light, water-pumping motors, and various other elec- 
tric appliances, bas also been recently finished by them at Faverdale, 
for Mr. C. H. Backhouse, and long telephone lines, overhead and 
underground, with complete apparatus, at Loch Rosque, Achnasheen, 
for Mr. Arthur Bignold. The demand for telephones has necessitated 


extension of premises. 


Diary, 1899.—The Indian and Eastern Engineer Diary 
for 1899 contains a great deal of new statistical data not given in 
previous editions. The book, which is before us, cannot fail to be of 
considerable interest and assistance to the engineer or commercial 
man baviog business connection with our vast dominions in India. 
The combination of a collection of useful information, such as is here 
gathered together, with an office diary, renders the book a good desk 
companion. 


Electric Lamp Business.—At the statutory meeting 
of the Orystal Electric Lamp and Rose & Bird, Limited, which was 
held on the 10th inst., we are informed that the chairman con- 
gratulated the shareholders on the satisfactory increase in the orders 
received since the amalgamation of the two companies (the Orystal 
Electric Lamp Company, Limited, and Rose & Bird, Limited). 
The factory at Bedford is working at full pressure, and in order to 
cope with orders they had been compelled to increase the apparatus 
and machinery. The company has one of the first, if not the first, 
lamp factories in the kingdom, replete with every modern improve- 
ment. The chairman mentioned that the company's books bit a 
very representative and satisfactory list of customers numbering 
some 500, including H.M.: Government, the Admiralty, the War 
Office, the Post Office, &c., and numerous corporations and elec- 
tricity supply companies and contractors. 


Electric Lighting of Brickworks.— An electric light- 
ing installation is to be {put down at the Saxon Brickworks, and a 
proposal is on foot to extend it to the town of Whittlesea if the 
local authorities will take the matter up. 


Electric Organ Blowing.—A correspondent sends us 
some further details regarding the new organ which has just been 
inaugurated at Lincoln Cathedral, and to which we referred last 
week. There are for the organ three different pressures of wind, and 
for these three motors are necessary, one for each pressure. Each 
motor keeps the wind reservoir full at the requisite pressure, and the 
moment tbe reservoir begins to empty by the wind being used, a 
specially-designed automatic gear comes into operation and starts 
the motor running. The motors are of 3-H.P., 14-H.P., and 1-H. P., 
respectively. They are sterted by a single handle near the console, 
and all the organist has to do is to switch off the current when he 
has finished. At the opening of the organ no less than 14 men were 
required to take the place of the current, and the cost of blowing by 
electricity, using the full organ all the time, at the present price 
pro to be x een by the Corporation will be about 1s. per hour. 
All is ready for the current but thé making of the connections. The 
firm of Messrs. Bergtheil & Young, who did the electrical work, are 
represented in Lincoln by Mr. Eccles. | 


For Sale.—The Glasgow Corporation is inviting offers 
for the purchase of two engines and boilers, and four Brush arc 
light dynamos. See our “ Official Notices " this week. 


Fraud.—At the Devon Assizes last week E. J. "Thomas, 
an electrical engineer, was sentenced to 12 months’ hard labour for 
obtaining credit from various firms by means of false pretences. 


Low Resistance Leclanché Batteries.—Nearly seven 
years ago the General Electric Company, Limited, introduced their 
“ Oarporous Leclancbé Cell, No. L. 1,220. This cell was the result 
of investigations undertaken with the view of producing a form of 
Leclanché cel] baving the advantages of complete depolarisation 
while in work, reduced internal resistance, increased constancy and 
long life, inoreased useful capacity, immediate activity after charging, 
and no creeping. Inthe “Carporous” cell the porous pot is made of 
an inner perforated porous, and an outer carbon cylinder. This 
“Carporous” pot contains the depolarising ide of e 
mixture, and serves as an insulator for the sinc rod, which is in the 
oentre. This cell is No. L. 1,210. Later this development was rapidly 
followed up by the three forms of “Sack” cell, No. L. 1,216. In 
these the ‘‘Carporous” outer perforated carbon cylinder was replaced 
by a sacking tube. A further improvement, the Oarsak” (Regd.) 
cell is now introduced, and we have received a copy of a circular 
which the company has issued concerning same. In this battery the 
negative element is a porous cell, containing the necessary proportions 
of carefully selected carbon and manganese granules, packed together 
and held in position by a cylinder of sacking. For safety these 
'" Catgaksa" are sent out protected by a waxed cardboard sheath, which 
should be withdrawn immediately before immersing, and on no 
account before, as the material of which the sack is composed is 
highly hygroscopic. The positive element in larger sizes is a specially 
constructed cylinder of sinc, of guaranteed 98 per cent. purity, and 
thoroughly am In a smaller size it is a rod of equal 
quality zinc, as used in o ‘Leclanché cells. The containing 
vessel used for the larger sizes (0 and 1) is a cylindrical glass jar, a 
lipped jar being used for the smaller sizs, The battery can be seen 
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at tbe company’s offices, 71, Queen Victoria Street, E.C. Several 
houre’ light can be given by means of the large size " Carsak” cells, 
and for substitution of bichromate batteries the battery seems very 
suitable, as it gives very large current ipii a and, of course, it is 
not necessary to always remove the zincs when it has finished work. 


New Premises.—Messrs. Gambrell Bros. have opened 
premises at 17, Giltspur Street, E. C., as electrical engineers, &c. 


Water Power.—In a recent address to the Royal Scottish 
Society of Arts, Mr. A. Beatson Bell mentioned a propossl which was 
on foot to establish electrical works ona v large scale near 
Ballachulish. He thought it highly probable that within the next 
few years the great tidal currents at the mouths of the salt water 
lochs of the West Highlands might be utilised, in addition to the 
fresh waterfalls at present alone employed. 

It is stated that a Bill will be presented to Parliament next session 

to secure powers for the Loch Leven electrical scheme. The object 
of the project is to utilise the waters of Loch Ericht, along with the 
waters of other lochs to the bead of Loch Leven, 20 miles distant. 
Loch Ericht covers an area of 74 miles, and the water pasecs into the 
valley cf the Tay throvgh Loch Rannoch. The diversion is to be 
effected by means of tunnels and aqueducts. In the direction of 
Loch Eilde Mory the head of water will be broken into two falis. 
The industries likely to be attracted by cheap electrical power are 
those of chemical and allied trades. The scheme bas been formed 
by Mr. George Anderson, civil engineer, Edinburgh. It will ‘cost at 
least a million pounds. 


ELECTRIC LIGHTING NOTES. 


Aberystwyth.—The Public Lighting Committee last 
week approved of a new agreement for two years with the electric 
lighting company. The company receives £17 17s. per lamp instead 
of £20 as formerly. 


Alloa.—The Burgh Commissioners have now applied for a 
3 order, and the proposed area includes Bank Street, Mill 
treet, High Street, Primrose Street, Drysdale Street, and Marshill. 


Ashford.—Messrs. Stevens & Barker, of Maidstone, have 
jast completed an electric light installation at the new Sanitary 
Steam Laundry at Ashford. There are 45 lights of 16 and 32-0.P., 
the ironing also being done by electricity. 


Austria,—A large central station has just been completed 
and put in tion in the town of Trieste. The t, which has 
been supplied by Mesasrs. Ganz & Co., of Buda-Pesth, comprises five 
large boilers of the Tischbein type, two 300-H.P. tandem compound 
engines, and two 220-kilewatt three-phase alternators. 


Barnsley.—The British Electric Traction Company has 
iven notice to the Town Council that it intends applying to the 
ight Railway Commissioners for an order authorising the construc- 

tion of light railways in the borough. The Council has replied that it 
will oppose the application, as it has not yet decided whether to 
allow à company to come in. 


Bermondsey.—In connection with the refusal of the 
Vestry to sanction the laying of mains by the London Electric 
Bupply Corporation in certain streets, the Electric Lighting Com- 
mittee reported to the Vestry on Monday tbat at the Board of Trade 
inquiry the company produced the written consent of the London 
Oounty Council to the carrying out of the works. The committee 
stated that this was the first time that tbey were aware of the action 
of the Council in this respect, and they expressed the opinion that 
the Council should ask the views of the Vestry before sanctioning 
any works in the district. Mr. Oox, chairman of the committee. 
formally recommended that the Oounty Council should be so 
informed. After some discussion the recommendation was adopted. 


Birmingham.—A meeting of the City Council was held 
on Tuesday to consider the draft of a Bill authorising the transfer 
of the undertaking of the Birmingham Electric Supply Company, 
Limited, to the Oorporation. The Lord Mayor, Al Beale, 
moved a resolution approving of the Bill, and stated that they had 
to give the company £400,000, and they had asked the company not 
to increase their capital, as that would increase the goodwill on which 
the city would have to pay. Mr. Howard Lane suggested that the 
considerations of the sale should be £120,000, as that was the amount 


paid kd the 3 of tbe company, and that a bonus of 20 per 


cent. should be offered to the proprietors. He thought the Bill should 
have been in a different form, and he declared tbat be had too much 
respect for his own conscience, and the feelings of his constituente, to 
support the Bill. The Lord Mayor said that the sales of the company 
were increasing, and if they let the matter go now, they would not 
again get it for the price. The draft Bill was approved. 


Bournemouth,.—Last week the Town Council referred 
& letter from the Bournemouth and Poole Electric Light Company, 
asking for consent to & provisional order about to be promoted by 
them, to the General Purposes Committee. 


Buckley.—The proposal that the Urban Council should 
make application to the Board of Trade for a provisional order has 
been defeated by a majority of one. 


. City Company seems to be taking advantage 


Burnley.—A Local Government Board inquiry was held 
on 17th inst. into an application by the Town Council to borrow 
E10, 000 for electric lighting. It was stated that the works bad 
been profitable from the start, yielding a surplus of £500 a 
£25,000 is already being spent in extending the works and plant, 
and now £10,000 is needed for new mains. 


Buxton.—The Council will apply to the Local Govern. 
ment Board for a £5,000 loan for the extra work required according 
to Prof. Kennedy's report. 


Christchurch.—At the recent meeting of the District 
Council a representative from the Bournemouth and District Electric 
Lighting Oompany attended and asked the Oouncil to give consent 
to a proposal to lay electric cables from the boundary of the Pokes- 
down Urban District, adjoining Bournemouth, to Christchurch 
Banction was given on certain conditions, which were accepted. 


The City Lighting.— Last week while the Court of Com- 
mon Council was discussing whether it was in a position to grant per- 
mission to the Metropolitan Electric Supply Company to come into the 
City area and compete with the City of London Electric Lighting 
Company, the latter company's supply was causing the greatest pos- 
sible annoyance to consumers. The offices of the ELECTRICAL 
Ruview are, unfortunately for us, taking current from the mains ol 
the City Company, and on Thursday last week, when London wu 
enveloped by a not uncommon November fog, it wae no essy task to 
read proofs under a nearly new g- O. P. 100-volt lamp. The complaint 
was general throughout the City. A consumer in Upper Thums 
Street writes to the City Press to send up “a wail of complaint,” u 
he calls it, respecting the ul manner, &c., &c. He says that 
during the fog last week the light was about equal to a tallow candle 
of the Georgian era. He adds that if the City Company cannot do 
better, it is time that the citizens took means either to revert to gu, 
or to break down the existing monopoly. At the Mansion House 
Justice Room Mr. Alderman Samuel Green, although every available 
light was on at the time, complained that he could hardly see what he 
was doing. From a consumer’s standpoint, there is no doubt about 
it, that the City of London supply is most unsatisfactory, and the 
of the fact that the City 
speaking, too much occupied about business matters 
to waste time agitating, * in the City that 
the City Company's sgreement with the late Co oners of Sewen 
giving the company a monopoly for many years to come should not 
have been entered into. But that a monopoly exists, and that the 
Court of Common Oouncil has no power to introduce competition, or 
allow it to be introduced, seems to b» pretty cleat to the mind of the 
Council, for it decided last week to inform the tan Electric 
Supply Company that it “regretted that it was unable to give its 
consent to the proposed application for a provisional order.” In the 
course of a discussion which followed the moving of this resolution, 
Mr. Brooke-Hitching moved as an amendment that the word “ regret" 
should be omitted, as he said the late Commission of Sewers had 
given the City of London Electric Lighting Com a monopoly of 
the supply for a certain number of „and he doubted whether 
the Board of Trade would allow another company to compete in the 
City. While g that the late Oommission of Sewers had acted 
foolishly in giving that monopoly, he thonght the Oourt should not 
express any regret in not complyifg with the application in quer 
tion.—Mr. Gordon seconded the amendment.—Mr. Morton said it 
looked as if Mr. ing wished to drive the into the 


man is, generally 


| Hitching 
arms of the City of London Electric Light Company, and on tbeir 


own terms. Competition in the City was badly so far as the 
electric light was concerned, and the City meant having it.—Mr. 
Deputy Sayer protested what had been said concerning tbe 
monopoly which was granted to the City of London Electric Light 
ing Company. The Streets Committee did its best seven years sgo, 
when the citizons were clamouring for the electric light, and nothing 
was done hurriedly. The public lighting cost only 21d. per unit, 
which was, he thought, very reasonable.—Mr. H. eer said 
he thought it quite possible that the electric light would shortly be 
superseded by another illuminant. The amendment, on being voted 
upon, was rejected by a large majority, and the recommendation of 
the Committee was approved. We think, however, that the City 
Company should stir i a little, and give greater attention to the 
interests of its consumers. The question of electric lighting compe- 
tition is a debatable one, but what consumers want is a fair and 


reasonable supply, and the City Company should see that this is 


given. 
Clontarf.—A special meeting of the Town Commissioners 
bas been held to der the question of the electric lighting of the 


‘township. It was unanimously decided to apply for a provisional 


order. 


illuminated by a number of arc lamps. The y 
extent experimental, but lamps are rapidly being put up all over the 
city and the quays.  . l 


Croydon.—Such is the rapid development in the electric 
lighting system of Oroydon, that the Co are again approsch- 
ing the Local Government Board for leave to borrow money for 
extension works. This time the application is for £3,100, of which 
£2,250 is for the purchase of part of the undertaking of the Crysal 
Palace Electric Lighting Company, and £850 for a sub-station a 
Norwood. A number of applications have been received by the Cor- 
poration for the extension of the mains in the Norwood district. 4 
portion of Upper Norwood was originally included in the district 
supplied by the Orystal Palace Company. Now the Corporation of 
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Croydon have agreed proyisionally (the agreement being subject to 
the Local Government Board sanctioning the loan) to take over that 
m of the company's undertaking, and to pay the amount spent on 

by the company, with 33 per cent. extra. The exact amount spent 
on the works was £1,658 0s. 7d., and 33 per cent. on that amount is 
£547 3s., making a total of £2,205 3s. 7d. The Oorporation propose 
to construct a transforming station at Norwood on freehold land, for 
which they have agreed to pay £800. 


Dublim.—Last week there was a partial failure in the 
city supply. 
Entield.—The District Council is informing the North 


London Electricity Company that the Council has decided to itself 
apply for a provisional order. 


Gillingham.—At the last meeting of the District 
Council a letter was read from Messrs. Geipel & Lange, consulting 
engineers to Mr. H. Jasper, asking that the Council should now make 
a fair payment for lighting the High Street with the electric lamps 
585 Bb trial that had been given. The matter was sent to 

ommittee. 


Hampstead.—The Hampstead Vestry, who are going in 
for considerable extensions of their electric lighting installation, bave 
borrowed £10,490 from the London County Council in order to 
obtain new plant and machinery. 


Heckmondwike.—A suggestion bas been made that the 
Dewsbury Oorporation’s mains should be carried forward to Heck- 
mondwike. Certain proposals have been made to the Heckmondwike 
Oouncil by the Dewsbury Gas, Electricity, and Water Committee, and 
these are now under consideration. 


Hendon.—T wo companies having submitted proposals to 
apply for provisional orders for the district, the Electric Lighting 
Committee does not advise that either scheme be accepted, but that 
the Oouncil iteelf should apply for an order, and ask four stated 
experts for their terms for reporting on a scheme. Three areas 
are suggested for the experts to report upon. 


Iifracombe.—The Council is considering whether to 
transfer ite electric lighting powers to a company. 


Kensington.—At Wednesday's meeting of the Vestry 
a long discuseion arose over the question of applying fora provisional 
order authorising the supply of electricity by the Vestry within the 
parish. The Electric Lighting Committee reported that negotiations 
were proceeding between the Vestry and the existing companies 
supplying the parish. They, however, advised that the Vestry 
should take the precautio steps necessary to proceed with the 
sppioation in the event of the negotiations falling through. The 

estry resolved to apply for an order. 


Leamington.—Both the Corporation and the Midland 
Electric Light and Power Company are giving public notice of tbeir 
intention to apply to the Board of Trade—the former for powers to 
enable them to erect stations and lay down mains and wires for the 
supplying of current, and the latter for con§rmation of existing and 
grant of further powers. Similar applications were made last year. 


Lewisham,—The Board of Trade bas approved the 
stipulation of the Lewisham District Board of Works that no mains 
shall be Jaid under the footways except for service connections to 
houses. This applies to the scheme of the Crystal Palace and Dis- 
trict Electric Lighting Company, who appealed to the Board of 
Trade on the point. 


Liandrindod Wells.—The railway company have in- 
formed the Electric Light Committee that they have decided to have 
the station lit up by electricity. The work will be proceeded with 
at once. 


London.—The County of London and Brush Provincial 
Electric Lighting Company, Limited, are advertising their intention 
to apply to the Board of Trade for & provisional order for the 

of St. Mary, Btoke Newington, Hackney, and 8t. Matthew, 

Green, and the districts of the Poplar and Whitechapel Board 
of Wotks. The St. Matthew, Bethnal Green Vestry are also 
announcing that they intend to apply for a provisional order for their 
district. 


Lye.—The Urban District Council last week passed a 
resolation in favour of applying for a provisional order. e clerk 
reported that the British Electric Traction Company had abandoned 
their intention to apply for an order. 


Marylebone.—At the last meeting of the Vestry, Mr. 
. B. Orook came fully equipped with papers and books to fortify 

in g a motion of which he had given notice, but as 
the “house” wastalked out Mr. Orook had to postpone his state- 
The motion, which was to be considered at the meeting 
yesterday evening, proposes that the Electric Lighting Committee 
should be instructed (1) to inquire and report:—(a) What is com- 
prised in the company's undertaking, so far as it is situated in as 
vendor, can make & good title to that part of its undertaking which 
in or supplies with electricity the parish of St. le- 
ding the benefit of any provisional orders and confirming 
whether the Vestry can legally purchase; (b) What is 
in the company's undertaking, so far as it is situated in 
ies, or was intended and is adapted to supply St. Marylebone, 
what is specified or referred to in the report of the 
is wholly separate (or capable of being wholly separated, 
y, by what work and at what approximate expense) from 
of the company's undertaking, which is not situated in or 


T 


i 


15157117 
till 


used for supplying St. Marylebone. 2. If the company has power to 
sell and make a gocd title, to what is, or can at small expense be 
made, a wholly seperate independent and exclusive undertaking for 
the supply of St. Marylebone with electricity, then before report, tu 
enter into a provisional contract with the company in the name, and 
on behalf, but subject to the approval of the Vestry, for the purchas. 
of the benefit of such part of the company’s provisional order, works, 
and undertaking, including a covenant not to compete with the 
Vestry, and not to use any part of its purchased or added plant (or to 
do so, subject to such limite, and on such terms as may be agreed), at 
a price to be hereafter agreed on, between the company and the 
Vestry, or in default of agreement, to be settled by submission of 
both parties to, and arbitration under, the Arbitration Act, 1889, or 
as may be otherwise agreed. 3. The Committee to be at liberty to 
employ such experts or obtain the benefit of such professional advice 
as they may consider necessary, for the purposes of this reference to 
the Committee. 

It is a pity that Mr. Brooke-Hitching, when informing the 
members of Marylebone Vestry that the Electric Lighting Com- 
mittee bad learned from the very best source that the Board of 
Trade would not grant another provisional order to the Vestry, did 
not directly state what was implied by the best source. The not 
unnatural in ference from this statement was that the Board of Trade 
had been approached unofficially by the committee, and that the Board 
also not officially had given a gentle intimation that a second appli- 
cation would be futile. It appears, however, from the Vestry’s 

rinted minutes that this view of the question is incorrect, and that 
. Brooke-Hitching had based his assertion purely on the advice 
given by Mr. Manville. To say the least, it seems strange, considering 
the importance of the matter and the fact that the statement made 
by the chairman of the Electric Lighting Committee has been the 
means of committing the Vestry to the preliminary steps towards 
promoting a private Bill, that that gentleman omitted to mention 
that it was a consulting engineer and not the Board of Trade who had 
said that a second provisional order would not be granted. 


Horecambe.— The District Council have decided to supply 
the electric light to the house of their electrician, Mr. Parkinson, 
free of cost. The West End Pier is forsaking gas for the electric 
light, &nd the mains will belaid ready for next season. Itis proposed 
to extend the mains to the suburb of Bare, and the electrician is at 
present preparing an estimate of the cost. 

Bills and accounts for £5,304 6s. 6d. were passed at the last meet- 
ing of the Council, the principal item being £4,000 on the contract of 
Messrs. Thomas Parker, Limited. The District Council have had a 
claim laid against them for £67 damages, alleged to have been 
caused to the property of Mr. J. R Birkett, by the men of the eleo- 
trical department breaking holes through the foundation buttresses 
of property in Victoria Buildings. 


Musselburgh.—The Town Council has decided to request 
Mr. Bryson, electrical engineer to Leith Town Council, to report on 
the whole question for electric supply for Musselburgh. 


Northallerton.—The Urban Council is to grant per- 
mission to a company to erect overhead wires and supply the town 
with electric light. The company is to submit an agreement 
embodying terms, which are that the company has the privilege for 
a term of seven or 14 years. The company will work without a pro- 
visional order. Mr. J. E. Hutton appeared before the Oouncil on 


behalf of the company last week. 


Paisley.—It is stated that the municipality will com- 
mence running its electricity plant early in January. 


Partick.—The sub-committee of the Glasgow Corpora- 
tion Electricity Department has decided to continue the opposition 
to the application by the Kelvinside Electricity Company to the 
Board of Trade for a provisional order to supply Partick with elec- 
tricity. A statement was made informally that the company were 
willing to dis of their works and business to the Oorporation, for 
which they still have 45 years to run, out of a monopoly granted for 


.50 years. Their estimate of the value of their system is £50,000, but 


the committee decided that any offer they could make would be 
limited to the capital expenditure and a goodwill of £5,000, making 
a total of about £30,000. 


Ramsey (1.0.M.).—The Town Commissioners are asking 
the Isle of Electric Tramways Company and the Ramsey Gas 
Lighting Oompany to tender for the better lighting of the prome- 


Rawmarsh.—There is a proposal before the Council to 
appoint a committee to consider what shall be done to carry out the 
provisional order. | 


Rawtenstall.—Last week the Town Council decided to 
apply for a provisional order. A Committee was appointed to see 
the matter through. | 


Reading.—The Reading Electric Supply Company, 
Limited, is giving notice that it will apply to the Corporation for 
permission to alter the standard pressure from 100 volts to 200 volts. 


Rhyl—The District Council will hold a special meeting 
on 28th inst. to pass a resolation applying for a provisional order, 
also to instruct the surveyor to prepare, with the assistance of Mr. 
James Loftus, M. I. E. E., a map of area of supply and estimate of 
cost. 


Rosario,—The municipality of Rosario is endeavouring 
tooverthrow its publio lighting contract with the River Plate Elec- 
tric Light Company in order to favour a German concern. The case, 
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according to the Public Health Engincer, has gone to arbitration, but 
the municipality is resorting to every ble legal quibble discovered 
to defend its own trickery. The public, however, cannot be kept too 
well informed of the tactics which are resorted to in the endeavour to 
prejudice British capital. 

Shoreditch.—The Board of Guardians have resolved to 


raise a loan (£2,000) for the installation of the electric light for their 
premises. 


Southampton.—Mr. 8. L. Smith, of London, has been 
appointed third assistant electrical engineer at the electricity works. 


Stirling.—At last week's meeting of the Police Com- 
missioners a letter was submitted from Prof. Kennedy pointing out 
that the mains had been extended considerably in accordance with 
the desire of the Committee, but as the work would be carried out 
at schedule prices the increase in price would be directly propor- 
rens ios increase in length. The Board of Trade bas approved 

the tcbeme. 


Twickenham and Teddington.—The Twickenham and 
Teddington Electric Supply Company, Limited, have issued notice of 
intention to apply for au order to light these two parishes by elec- 
tricity. They propose to complete the installation within two years 
from the date of the order. 


Wednesbary.—The Town Council last Friday unani- 
mously resolved that application be made to the Board of Trade for 
& provisional order. 

Mr. Warden-Stevens has been appointed consulting engineer to the 
Corporation with regard to electricity supply. 


Whitcharch.—A meeting of ratepayers has rejected the 
Urban Council's proposal to purchase the gasworks for £37,000. 
MEE speakers said that electric lighting works could be established 
at less cost. 


Wigan.—At a meeting of the Electric Lighting Com- 
mittee on 18th inst., the chairman reported as to the visit of the 
deputation to Leeds, Bradford, and Wakefield, and it was decided 
that an installation be put down to supply Wigan with electric light, 
and that the Special Committee appointed by the Council be asked 
b P ia report on their inquiries, and submit the same to this 

o . 


Winchester.—It bas been decided to light the Hants 
County Council offices at Winchester with electricity, 


Woking.—The question of acquiring the Woking Elec- 
tricity Supply Works is at present occupying the attention of the 
Woking Urban Council. The capital issued is £15,009. The firat 
debenture issue represents £7,900, and the second £5,185. The 
number of shareholders is 15, Mr. Martin D. Rucker being the 


largest. i 


Worcester.—With reference to the appointment of 


electrical engineer, it is stated that the Electricity Committee have 
resolved that it is desirable that tho names of three candidates should 
be submitted to the Council for selection for the office of electrical 
engineer, and two names were added to that of Mr. F. Harman 
Lewis. As we go to press we learn that Mr. Sutherland, of Hanley, 
bas secured the appointment. 


Yarmouth.—The Town Council having applied to the 
Port and Haven Commission for permission to cross the harbour 
with an overhead electric lighting main at a height of 162 feet for 
the purpose of carrying the electric light into Gorleston, the Com- 
missioners have agreed to give the necessary permission, subject to 
the navigation not being impeded. 


York.—It is hoped that by this time next year the 
electricity works will be in full swing. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Airdrie and Coatbridge.—When the New General 
Traction Company, Limited, Westminster, were negotiating with 
Airdrie and Coatbridge Town Councils to construct an electric tram- 
way between these two towns for which they were going to apply to 
Parliament last session, the British Electric Traction Oompany 
stepped in and gave notice that they were going to apply to the 
Board of Trade for a light railway under the Light Railways Act. 
The Councils left the New General Traction Company alone, and sup- 
ported the British Electric Traction Company in their application, 
which is now being considered by the Board of Trade. Now, the 
New General Traction Oompany, with a view to cutting out the 
other company in case their application fails, have given notice that 
they are going to apply to Parliament next session for an Act under 
the title of “Coatbridge and Airdrie Electric Tramways.” Since 
the above was written our local representative informs us that the 
Board of Trade have refused the confirmation of the provisional 
order applied for by the British Electric Traction Company. After 
careful consideration of the evidence, they arrived at that decision 
by reason of the magnitude of the effect which the proposed under- 
taking would have on railways existing at the present time, namely, 
the Caledonian and North British Railways. The British Electric 
Traction Company have given notice that they are going to apply to 


Parliament next session for confirmation of the order granted by the 
Light Railway Commissioners. The New General Traction Com. 
y propose to extend the line to Clarkston, about half a mile 
urther on in Airdrie than the British Electric Traction Company. 
The former company also mean to run a branch line along Sannyside 
Road in Coatbridge, which the other company only will do when the 
main line pays. | 


Arbroath.—The Trades Council is asking the promoters 
er he proposed Dundee electric tramway scheme to extend the line 
roath. 


Ayr.—At last week’s Town Council meeting, a letter was 
read with reference to proposed electric tramways between Ayr and 
Prestwick. The total cost, including the electrio motive power, was 
estimated at £44,460. The Council agreed to incorporate the scheme 
in their new Bill. 


Bradford.— On 16th inst. the City Council decided to 
promote a local Act in Parliament for the construction cf additional 
tramways and to secure various incidental powers. The chief pro- 

in the tramway extension scheme were those for & connection 
tween Bridge Street and Morley Street, the construction of a tram- 
way to Olayton—pureuant to an agreement come to with the Olayton 
District Council and the Queensbury District Oouncil - and the con- 
struction of a tramway from Forster Square, along Kirkgate, West- 


gate, Whetley Hill, and Toller Lane. 


Colchester.—An application is to be immediately made 
to the Light Railway Oommissioners for an order to authorise the 
establishment of electric tramways (trolley) in Colchester. The Com- 
missioners will in due course hold an inquiry into the subject. The 
promoters are the British Electric Traction Company, Limited. 


Darwen.—Last week the Town Council held a special 
meeting to consider the promotion of a new Bill in Parliament, under 
which it is proposed to construct certain tramways to be worked, 
along with those to be taken over, by electzicity. e Bill will give 
the Oorporation power to work the tramways along with the 
Blackburn Corporation by means of a joint board. The Bill was 
approved, and on Wednesday it was to come before a town's meeting. 


Dudley and Sedgley.—Farther information has been dis- 
closed with reference to the intentions of the British Electric Traction 
Company respecting the Dudley and Sedgley tramway, which they 
have just eee and commenced to work. The company contem- 
plate that about Christmas they will have at their service & sufficient 
number of engines in really good order, and will by that time bave 
effected other necessary improvements, in order to enable them to 
keep up a continuous half-hourly service. Then the company 
to push forward the reconstruction of the present track for electrical 
traction. They hope to receive the co-operation of the Dudley, 
Sedgley, Coseley, and Wolverhampton authorities; and in that case 
it is anticipated there will be no difficulty in comp the line 
for an electrical service in about 12 months. It is asserted that by 
the successful carrying out of the company’s scheme—in conjunction 
with three light railways the company have already powers to con- 
struct—there will be connected with a complete network of tramways 
the towns of Wolverhampton, Dadley, Sedgley, Ooseley, Brierley 
Hill, Stourbridge, and the rural districts of Pensnett, Kingswinford, 
and Kinver. Another project cf the company includes the welding 
of the tramways mentioned with their contemplated extensive 
system in South Staffordshire, thus providing direct access to Tipton, 
Wednesbury, and probably through Smethwick, into Birmingham. 


Dundee.—The Tramways Committee has invited Prof. 
A. B. W. Kennedy to visit the town, with a view to advising it on the 
question of introducing electric tramways into Dundee. It is pro- 
posed that the necessary work shall be carried out by the city elec- 
trical engineer, Mr. Tittensor, under the advice and direction of Prof. 
Kennedy. The committee is to consider as to carrying out the 

ment with the Tramway Company for taking over the buil dings, 
plant, and machinery. 


Farnborough.—The Council has been discussing the 
proposals of the Power and Traction, Limited, for working the 
present tramways as light electric railways, and to supply electricity 
for lighting purposes as well, The Council views the scheme with 
satisfaction. 


Hounslow and Twickenham.—The proposals of the 
Drake & Gorham Electric Traction Company to construct a light 
railway from Hounslow to Richmond, vid ckenham, were dis- 


the dure for obtaining the order was easier. By the Act they 


could carry merchandise as well as , but they did not 
wish to carry good trafilo was what : 
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BELFAST ELECTRIC LIGHTING WORKS. 


IT is now more than three years since the gas-diiven elec- 
trical works of the Belfast Corporation were opened; the 
demand for current has steadily outgrown the supply 
that could be met from these wor&e, and it became necessary 
to embark on à more ambitious scheme. The position of 
affairs prior to the construction of the new works is set forth 
in a report which Mr. Victor McCowen presented some time 
ago to the Town Council :— 


* Seeing that you have already expended about .£33,000 


in your present etation and mains, and that all the available 
room for engines is taken up, and therefore the necessity of 
building another station, it is desirable that the system em- 


be available, and is large enough to accommodate plant capable 
of supplying the city’s requirements for a number of years. 
After taking into consideration the area you desire to supply, 
the provision of the site, and the present system of. distri- 
bution, and the value of the maius already laid, I recommend 
that the three-wire continuous current system, with a pressure 
of 220 volts on each side, or a total of 440 volts, be adopted. 
This pressure will allow you to distribute current economic- 
ally to a distance of about two miles from the station. A 
radias of two miles from the proposed site would include 
from Cliftonville on the north side to the Windsor district 
on the south side of the city. Consumers beyond this area 
could be supplied on a high pressure alternating system from 
the same station, or else from battery sub-stations, these sub- 


THE Boirkeg HOusk. 


ployed be such as will work in with the present one, and 
make use of your exiting mains and plant to the best 
advantage. At present the distribution is on a threc-wire 
continuous current system, at a pressure of 110 volts on each 
side, or a total of 220 volts. The distance of the farthest 
lamp from the station beiog 770 yards, or less than half a 
mile, for such an area of half-mile radius, I believe you could 
have employed no better system of distribution, viz., three- 
wire 220 volts; bat when you desire to supply from one 
station an area of, say, two-mile radius, this pressure is too 
low to get economical resulte, on account of the excessive 
capital outlay on heavy feeders. The riverside site on the 
Jagan bank next the Albert Bridge is convenient for the 
delivery of coal, removal of ashes, and condensing water will 


stations being placed at the end of the longest feeders, and 
the batteries charged at time of light load from the central 
station, and in this manner getting longer running hours out 
of the plant. It will be possible to change over the present 
station to work at double the voltage. These two stations 
would then deliver current into the same network of dis- 
tributing mains, and help each other in dealing with the load. 
By the doubling of the present voltage, the value of the 
existing distributing mains will beconsiderably increased, as the 
capacity of them will be increased fourfold, and as these mains 
are laid in the parts of the city where there is a probability 
of a heavy lamp density, the increased capacity will be a 
distinct gain. The higher voltage will allow of better regu- 
lation and a smaller percentage variation of pressure at the 
F 
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lamps. It may be well to mention that working at this 
pressure the dynamos would be made to generate current at 
a voltage which is approximately that required (and 


allowed by the 
Board of Trade) 
for electric traction 
—i.¢, 500 volts. 
So that should you 
desire at any time 
to supply current 
for this purpose, 
you can put in 
plant which can be 
used either for 
lightingior traction, 
without the neces- 
sity of introducing 
transforming appa- 
ratus for at least 
the greater part of 
the present tramway 
area. The supply 
of current to the 
extremities of the 
system could be 
arranged for by 
storage batteries 
charged from the 
central station at 
night, or by a high 
pressure transmis- 
sion. By the com- 
bination of a steam- 
driven station and 
a gas-driven station 
supplying the same 
network of mains 
you should be able 
to get economical 
results. The steam 
station would take 
the bulk of the 
winter load, the gas- 
driven station help- 
ing over the peak 
of the load, and 
being always ready 
to take up a fog, 
or dark-day load. 
The gas driven 
station would be 
able to do the 
gummer load, when 
the steam station 
might be shut down 
for a few months 
(with the exception 
of & run off and 
on to charge the 
batteries, or ar- 
rangements could 
be made to charge 
these batteries in 
summer from the 
gas - driven sta- 
tion).“ 

In accordance 
with the recom- 
mendation of the 
eleotrical engineer, 
a steam-driven sta- 
tion has been erec- 
ted on a site near 
the river Lagan, 
and the following 
are its chief 
features :— 

The engine room 


is very spacious and lofty, being 200 feet x 40 feet. The 
works are situated within 150 yards of the river, thus 
giving ample water supply for condensing purposes ; more- 


EE 


a future date to erect an overhead 


RESISTANCES UNDER GALLERY. 


placed under the switchboard gallery 
tact switch is worked from the gallery 


over, coal can be delivered by barge, the intention baing at 


tramway between the 


riverside and the works, so that trucks of coal can be run 


in over the bonkers 
in the boiler room. 
The site is central 
for supplying to the 
different districts 
of the city, though 
up to the present 
mains have no 
been laid on the 
County Down side 
of the river. The 
new building, which 
is only a section 
of the entire 
scheme, occupies 
little jd one- 
uarter of the 

available, the pnr 
capacity of Lhe aite 
being about 20,000 
horse-power. 

In the engine 
house there are at 
present three sets 
of Belliss- Parker 
steam dynamos, two 
100-kw., one 200- 
kw., and another 
200-kw. in course 
of erection. The 
small sets consists 
of a two-crank 
compound engine, 
with a 50-kw. 
dynamo coupled to 
each end of the 
crankshaft, and 
when running ata 
speed of 380 revo- 
lations per minule 
give their output at 
a voltage which may 
be varied from 220 
to 350 volts by 
altering the resist- 
ance of the field 
The higher voltage 
is r«quired for bat- 
tery charging. The 
200 - kw. sets are 
wound to give 440 
to 500 volts, The 
engines are : 
crank compound. 
One of these sets 1 
arranged to be 
capable of doing 
traction work also, 
and is provided 
with an extra 
heavy fly-wheel and 
a compound wind- 
ing. The Eick- 
meyer form of 
woes is em 

0 on 
Oy ane The 
regulating switches 
and resistances for 
these dynamos were 
also supplied by 
Messra. Parker to 
Mr. McCowen's de- 
sign, The reus 
nd the sliding or 

and the sliding cor: 
in front of the switch: 


board, by means of a hand wheel working a vertical 


ie 7 e PIS f; JE: „ 


Vol. 43. No.1,96,Novzxsza 25,199] THE ELECTRICAL REVIEW. 


185 


geared to a rack which actuates the switch. 
method the necessity of bringing the numerous resistance 
e 


leads up to 
switchboard is 
avoided, while the 
switch can be 
worked in fall view 
of the switchboard. 
A balancing motor, 
generator, and pair 
of boosters are also 
erected in the en- 
gine house. They 
consist of four 
separate armaturer, 
coupled in line, 
each armature 
having its own 
field magnet. The 
two inner machines 
are similar, each 
being wound togive 
12 kw. at 220 to 
250 volte, and are 
capable of dealing 
with an out-of- 
balance current of 
100 amperes in the 
middle wire. The 
two outer machines 
are the  boosters, 
each having an ont- 
put of 100 amperes 
at any voltage 
between O and 120 
by altering the re- 
sistance of the 
fields. 

All the arma- 
tures are drum- 
wound, and have 
their spindles pro- 
vided with coup- 
lings to admit of 
changing and re- 
peiring the arma- 
tures. The bear- 
ings are of ample 
size, and self-lubri- 
cating, all parts 
being designed for 
long continuous 
running. The tem- 
perature rise after 
six hours at full 
load does not ex- 
ceed 70° F. Each 
machine is sepa- 
rately excited at 
220 to 250 volts. 

The combined 
machines are started 
by a double motor 
starting switch 
placed with the 
necessary resistances 
beneath the switch- 
board platform, the 
switch being worked 
by band wheel 
gearing from the 
platform level. On 


speed is reached, the double arrangement of switch being 
necessary as the fields of the balancer are cross-coupled to 


By this opposite sides of the three-wire system to minimise the 


VIEW or SWITCHBOARD. 


- «hes 


»D 30 133 


ELECTRICALLY DRIVEN PUMP. 


regulation by hand. Shunt regulating gearing (worked also 


from the switch- 
board platform) is 
provided for the 
adjustment of the 
booster and balancer 
fields. 

The boiler house 
is arranged to take 
10 Lancashire 
boilers, 30 feet by 
8 feet, four of which 
are at present 
erected and work- 
ing at a pressure of 
160 lbs. per square 
inch. They are 
constructed for a 
working pressure 
of 180 lbs. per 
tquare inch, ard 
have bsen tested to 
275 lbs. per square 
inch by hydraulic 
pressure, They 
are fitted with 
Hopkinson's 
mountings, made 
for a working 
pressure of 200 lbs. 
per square inch. 
One is arranged for 
band firing, and 
the others are fitted 
with mechanical 
stokers of the 
“Sprinkler” type, 
provided with steam 
jet. The stokers 
are rope-geared to a 
countershaft fixed 
overhead and driven 
byan electric motor. 
A Green's econo- 
miser of 216 tubes 
i8 erected at the end 
of the house next 
the chimney, pro- 
vision being madeto 
increase this number 
to 864 tubes as 
reqaired. The 
Scrapers are driven 
by an electric 
motor. The coal 
bunkers extend the 
whole length of 
the range of boilers, 
and are provided 
with doors opening 
on to an elevated 
roadway from which 
carts can be un- 
loaded with a 
mipimum amount 
of labour. As 
already mentioned 
plant to convey the 
coal from the 
bunkers to thestoker 
hopper will be in- 
stalled at a future 
date, and provision 
hae been made foran 
overhead tramway 
from the riverside 
when the building 
is extended. 


The feed-pump room issituated opposite the two centre 
boilers of the range, occupying a portion of the bunker 
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space. It contains two sets of horizontal duplex steam 
pumps, each capable of delivering to the boiler with and 
against 180 lbs. steam pressure, 4,000 gallons per hour (they 
are provided with duplicate steam supply); one three- 
throw electric pump, same duty as steam pumps, and 
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A complete duplicate system of steam pipes is provid 
between the 89 a and the boilers. Th two ada ie 
pipes are placed in the boiler house, being slung by rods from 

rackets fixed on the wall and from the roof irons, A 
branch pipe from each main connects to each engine through 
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GENERAL VIEW OF ENGINES AND DYNAMOS. 


provided with bye-pass and regulating resistance for 
Ae! beg the rate of feed: a feed water oil extracting filter 
and a Kennedy water meter, cach capable of passing 10,000 
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To M S, To main switchboard; F, Fuses; TO x L, To milking lends: scr, 
Short circuiting plug; pa, Polarised ammeters; vns, Variable resist- 
ance and switch; oc, Off charge. 


DIAGRAM OF CONNECTIONS OF HOSPITAL CELL SWITCHBOARD. 


gallons of water per hour, the latter provided with a record- 

ing arrangement. A relief valve is fixed in each pum 

e ia and arranged to return all waste water to the feed 
nks. 


a Y-piece provided with valves, fixed on the steam receiver. 
The boilers have two junction valves with a 5-inch branch to 
each main. The main steam pipes are lap-welded mild steel, 
with wrought-steel flanges screwed and brazed on. Copper 
expansion bends connect the two ranges at the ende, and 
valves are fixed in suitable positions for dividing up the 
mains, one range only being in use at time of light load. 
The branch pipes to the engines and boilers are solid drawn 
copper, and the T-pieces ca:t-iron. The valves throughout 
are Hopkinson's patent parallel slide valves. Drains and 
steam traps are provided where necessary. The whole of the 
pipework was tected to 300 lbi. per square inch hydraulic 
when erected and jointed, The exhaust pipes are placed in 
trenches below the engine room floor level. The main pipe, 
which runs parallel to and next the division wall, is brought 
into the boiler house at one end, and through the roof, for 
use when the engines are running non-condensing. This i8 
provided with a stop valve and a silencer. The main pipe 
are cast-iron, the branches to the engines being copper. A 
system of drain pipes is arranged for engine and boiler house, 
and deliver into tanks. The drains are 8-inch and the blow- 
off 4-inch cast-iron. The boilers are connected to the latter 
through isolating valves by copper bends. l 

A ring feed main is fixed round the pamp room, to which 
is connected the deliveries from the pumps and economisers 
and the duplicate feeds to the boilers. The pipes are solid 
drawn copper thronghont, and the necessary valves are 
Hopkingon’s own make. Eich pump is connected to two 
sets of tanks, The tanks are built below the stoking floor, 
and have a capacity of 20,000 gallo:s. There are also 
two distinct supplies from the city water mains. 

The switchboard is placed on a platform 18 feet above 
the floor level at the west end of the engine room, and i 
arranged for six feeders, eight dynamos, a motor generator, 
the two “boosters,” and battery regulators. There are at 
present erected five enamelled slate panele, 7 feet 6 inches 
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high, the width varying from 3 feet 3 inches to 2 feet 
8 inches, according to the amount of apparatus mounted on 
each. The framework carrying them is built up of 
H section steel, the joints bétween the slates being covered 
with a teak moulding. The central panel carries the posi- 
tive and negative battery and middle wire ammeters, battery 
emergency switches, and regulator hand-wheels and iudi- 
cators, the feeder resistance switches, two large (Weston 
type) feeder voltmetera tə show the pressure at the 
feeding points, three Kelvin electrostatic voltmetera for 
indicating the pressure between the middle wire and either 
side, and right across the system at the generating station 
end; the necessary apparatus and gear for two “boosters,” 
including ammeters, automatic switches, shunt maker, and 
break switches and plug bars for connecting the boosters in 
the various ways they can be used. The other four panels 
carry the feeder and dynamo bars instruments, the two on 
the right of the centre panel«being?for the positive and the 


DN 


— 


be found necessary to slightly lower the pressure on a lightly- 
loaded feeder. "These are actuated by hand-wheels fixed on 
the centre panel. The battery regulating switches, which are 
fixed in the battery room, are actuated from the switchboard 
throuzh shaft and bevel gearing. Provision has also been 
made for working them direct in the battery room in the 
event of anything going wrong with the gear. A reversible 
ampere-hour meter is in the circuit of each battery. The 
shunt regulating resistance and switches of the dynamo:, 
motor generators, and boosters, and the starting resistance 
and switch of the motor generator, are placed below the 
concrete floor of the switchboard platform, and are connected 
by suitable gear to hand-wheels supported on pedestals piaced 
in a convenient position on the platform. The leads from 
the dynamos are brought through the foundation block in 
Doulton casings, and cleated up to the back of the wall sup- 
porting the switchboard platform. The feedera are brought 
from the switchboard in the form of insulated cables. These 
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two on the left for the negative side: of the system. The 
feeder and dynamo bars are placed vertically on the front of 
the panels, the four bus bars being fixed horizontally at the 
back. The panels adjoining the centre one have, in addi- 
tion to the above, a charge and discharge battery bar, which 
can be plugged on to any one of the bus bars, a safety 
arrangement being provided so that it is not pos- 
sible to plug both charge and discharge on to the 
same bus bar together. A double-pole throw-over switch is 
provided in the circuit of each of the 50-kw. dynamos, 
so that they may be run in parallel on either sides 
of the system, or in series across the outers. A switch is 
also provided for disconnecting them from the middle wire. 
Each machine has in circuit with it an ammeter, a “minimum 
automatic cut-out,” a fuse on both poles, and a supply meter. 
Each feeder has in circuit on both poles an ammeter, duplex 
fuse, and switch. The feeder resistance consist of five back 
E.M.F. cells on each side, which can be switched in between 
the top and second, or top and third bus bars, if it should 


are cleated on to the end wall behind the switchboard, and 
taken through Doulton casings to the outside. 

The battery room, adjoining the switchboard end of the 
engine room, is in a convenient position for working the 
battery regulating gear from the switchboaid platform. 
Only about half of the available space is at present, occupied 
by the two batteries, each consisting of 130 cells of the 
Faure-King type, having a capacity of 500 ampere-hours 
at a discharge rate of 100 amperes. They are also capable 
of discharging at 300 amperes for one hour. There are, 
in addition, eight hospital cells of the same capacity. The 
cells are placed in one tier at a convenient height on six 
parallel rows of stands, with a gangway between each pair 
of stands, and are suitably arranged for examination. 
There are 45 cella on each battery, connected by solid 
copper rods to the battery regulating switches, which are 
placed in enclosed cases in the battery room. 

The system of distribution is the three-wire low 
tension, 440 volts between the outer wireg, or 220 between 
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either outer and the middle wire, the latter being the pressure 
at which current is delivered to consumers, except in special 
cases, when a supply is given at 440 volts. The distributing 
mains are connected up in a network, and fed at several points 
by “feeders” from the generating stations. Pilot wires are 
connected from the feeding points to voltmeters on the 
station switchboard, so that the engineer in charge can see 
that the proper pressure is being maintained on the net- 
work. The mains consist of single-core cable, insulated 
with vulcanised bitumen and drawn into Doulton’s earthen- 
ware casing when laid under footways, or into cast-iron pipes 
under road ways. 

The Doulton conduits are of the standard type, with either 
two, three, or six rectangular ways, each 2] inches x 2} inches, 
and have been laid to the extent of about 250,000 feet of single 
duct. The joints between the lengths have been made by 
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made for the purpose, is substituted for the piece which has 
been detached. This cover is fitted with a cast-iron socket 
piece to take the service pipe. Details of the service bor, 
as app'ied to a six-way conduit, are shown in our “Notes” 
columns. 

Lead-covered and armoured three-core cable is also used 
in some of the avenues in the residential district. The most 
distant point supplied is about 2} miles from the generating 
station. There are at present an equivalent of 29,000 
8-C.P. lamps connected to the mains, which include 
150 H.P. in motora, and applications have been received for 
an equivalent of 8,000 8-C.P. lamps in addition, so that it 
will be necessary to order further plant at an early date, 
The * Wright" system of charging has been in operation 
since Jaly 1st last, and when the advantages of this become 
known, the demand will no doubt increase still more rapidly, 
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means of cast-iron clamp collars in two portions bolted 
together. The interior of the collars is recessed, and the 
upper piece is provided with an aperture, through which is 
poured rapidly setting bituminous compound. This entirely 
surrounds the ends of the lengths, and is prevented from 
entering the ducts by Doulton’s patent expanding joint man- 
drels, one of which is inserted into each duct while the joint 
is being made. Perfect continuity of the ducts is thus 
secured, and the bolted collars provide ample strength at the 
joints. In the illustration given in our “ Notes" columns are 
shown sections of the joint of three-way conduit before being 
filled in with bitumen. Branch cable connections are provided 
for in the following manner :—At suitable intervals in the line 
of conduits special lengths are laid, which are grooved during 
manufacture in such a way that, while strength is preserved, a 
longitudinal division can be made by means of a chisel when 
desired. When a T-connection is required, the upper portion 
of the ir length is detached, giving access to the cables. 
The cable joints having been completed, a junction cover, 


COWPER-COLES ELECTROLYTIC CYCLIC 
PROCESS. FOR THE TREATMENT OF 
REFRACTORY ORES. 


On a former occasion we gave an introductory description 
of the Cowper-Coles process. We now give some fart 
detais and illustrations. One special feature of interest 
about the electro-deposition of the zinc from the sulphate 
solution is the throwing down of the zinc on to aluminium 
plates which can be either stationary or caused to revolve 
as shown in fig. 1. The use of aluminium greatly facilitates 
the stripping of the zinc from the cathodes due to the 
formation of a loose film of oxide on the aluminium. 
Hitherto the formation of zinc sponge has been nothing 
but a source of trouble and loss to those who have attempted 
to deposit zinc on a commercial scale, but Mr. Cowper- 
Coles has turned this difficulty to account. Zinc sponge 
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is deposited on revolving discs, such as shown in fig. 1, 
and is scraped off by means of adjustable wood scrapers 
and allowed to gravitate into a receiving box where it is 
drained. It is then dried, and forms a good substitute for 
what is commonly known as zinc dust, which is a greyish 
amorphous substance which is obtained as a cublimal product 
during the distillation of zinc from its ores. 

This zinc dust is now largely used amongst other purposes 
in the Cowper-Coles regenerative electro-zincing process, 
to which we have also referred on former occasions. An 
analysis of zinc dust deposited by this method gave the 
following result :— 


Metallic zinc 54:88 per cent. 


Oxygen (in combination) 12 55 ü 
Sulphuric anhydride SO, 10°05 ii 
Silica - $n ix 1:05 js 
Copper oxide  ... 998 sh Jo, 0'80 1 
Lead oxide - dii fd wx OOF ji 
Alumina ... T" x Mis ss 220 " 
Ferric oxide hae - f ge D80 ii 
Lime we UE M Tr .. 0°45 : 
Chlorine and carbonic acid traces 

Moisture and organic matter ... 1335 


100 CO per cent. 
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Autimony and Tin 0:0004 per cent. 
Iron ase M" 0 0117 1 
Nickel trace 
Zins - i a .. 0:0150 re 
Lead by difference... iis ... 99 8929 j 


Fig. 2 gives a general view of the leaching vats which are 
each capable of treating from 14 to 2 tons at a time. A 
revolving barrel is provided for treating the finer portions of 
the ore, and is arranged to run over the vats on rails so that 
the contents can be discharged into any ot the leaching vate. 

Fig. 3 shows the apparatus used for the production of 
white lead from the sodium plumbate solution obtained by 
leaching the ore with caustic toda. 

This building is also furnished with the apparatus for the 
deposition of the silver after it has been leached out from 
the ore with a weak solution of cyanide of potassium. The 
silver is thrown down on to silver sheets and the whole 
melted down. The white lead is precipitated with carbon 
dioxide, which is produced from calcium carbonate by 
passing the sulphurous acid gas given off from the roasting 
furpace through water; the sulphurous acid solution is then 
used for driving off the CO, from the calcium carbonate. 
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To ensure the zinc being deposited in the form of zinc 
sponge a low current density is employed in conjuction with 
à weak solution. 

The lead obtained by leaching out with a solution of 
caustic soda is also deposited on revolving disce, and the 
deposit scraped off from time to time. It is found that the 
lead thus obtained can be readily melted down without the 
addition of any reducing agent. The lead is found to be 
very pure and a sample gave on analyeis the following 
result ;— 


Copper ... sad ain T .. 008C0 per cent. 
Cadmium trace 
Bismuth trace 


The CO, ard sulphurous acid is drawn off and is then passed 
through a sodium plumbate solution so às to precipitate the 
lead as lead sulphite, and the CO, thus purified is then 
passed into another cylinder where lead carbonate is 
precipitated. 

Litharge is also made from the sodium plumbate solution 
by evaporating it at a temperature not exceeding 80°C. The 
evaporating pan used for this purpose is shown on the left 
hand side of fig. 3, any sodium silicate that may be in 
solution having been previously precipitated as calcium 
silicate by the addition of calcium oxide. 

We hope at a future date to give some more details of the 
process, 
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THE ST. MICHEL ELECTROLYTIC 
CHLORATE WORKS. 


Bx JOHN B. O. KERSHAW, F. I. O. 


As a result of the progress in electrical engineering science 
during the paet 15 years, the South Eastern Provinces of 
France, through which flow the tributaries of the Rhone, are 
becoming of. great importance as manufacturing centres. 
Since 1890 a large number of important water-power 
developments have taken place in the valleys of the Arc and 
of the Isére, and over 10,000 H.P.is already furnished by 
the former river to the manofactories of chlorate of potash, 
aluminium, and calcium carbide, situated along ita banks. 
The Arc rises near the Irére in Mont Iséran, Savoy, 9,236 
feet above the sea level. After a most rapid course of 75 
miles it rejoins the Isére at a height of 934 feet above the 
rea. The town of Modine is situated on the Arc at a point 
8,579 feet above sea level, and is connected with the railway 
system of the Rhone valley. Above Modáue the power of 
the Arc bas been chiefly utilised for saw-mills, and the larger 
developments have occurred below that town, on account of 
the greater facilities for railway communication. Of these 
manufactories, the chlorate works at St. Michel, 6} miles 
below Modáne, is one of the most interesting. 

This works is cwned by the Socié:é d’Electrochimie,” of 
Parie, and was built in 1894. Extensions to its present size 
were carried out in 1896. At this works between 8,000 and 
4,000 H. P. is utilised in the manufacture of chlorates of 
potassium and sodium by the Gall and Montlaur process. 
The power utilised in tbe works is derived from tbe River 
Are at a point in the Maurienne Valley, 15 miles above the 
work& The torrent in this valley at the time of the melting 
of the winter snows upon Mont Iscran is most impetuous, 
and in the past enormous damage has been done to the 
villages situated along its course. This rush of water at 
certain seasons of the year has, of course, been taken into 
consideration in designing the larger hydraulic installations 
which are now found in the ‘valley. | 

The water which operates the turbines at St. Michel 
Chlorate Works is conveyed from the intake by an under- 
ground channel, 1} miles in length, to a point 230 feet above 
the works. From this point, two pipe lines, 330 yards long 
and 47 inches in diameter, carry the water to the turbire 
house. The two pipe lines deliver 1,760 gallons water per 
second, and this volume serves to operate 12 x 200 H.P., 
and 4 x 400 H.P. turbines. Each turbine is keyed 
direct to a Thury dynamo, and is run at a speed 
of 300 revolutions per minute. The larger dynamos deliver 
1,000 amperes at. 200 volte, the smaller ones 500 amperes 
at 200 volts. ‘The total electrical energy available for the 
manufacture is therefore = 2,000 kW. 

The electrolytic process by which chlorate is made at this 
works, is in principle that described by Charles Watt in 
patent No. 18,750 of the year 1851. A solution of an 

i metal chloride is electrolysed between insoluble anodes, 
at a moderately high temperature, and the less soluble chlorate 
salt, formed by the reaction between the chlorine liberated at 
the anode and the caustic alkali formed at the cathode, is 
separated by orystallisation. 

Chemically, the manufacture is explained by the following 
equations :— 


6 K Cl 6K 4 6 Cl. (1) 
Cathode. Anode. 
6K 8 H,O = KOH +H. | (3) 
| 6 KOH + 601 = 3 KO CI + 3 KOI + 8 H, o. 5 
3 KO Cl K GI C. 4 2 K Cl. (3) 


(1) Represents the electrolytic decomposition of the chloride 
ealt ; (2) the instantaneous reaction between the alkali metal 
and the water at the cathode ; and (3) the two stages of the 
chemical reaction which oocurs when chlorine and caustic 
alkali are brought together in a hot solution. Messrs. Gall 
and Montlaur's process is, therefore, essentially the same as 
that patented by Watt in 1851, and their English patent, 
No, 4,686, of 1887, chiefly refers to the apparatus used in carry- 
ing ont the electrolysis. Rectafigular vats lined: with lead 


* Patent No. 4,686, 1887. 


are used, each vat having a capacity of 11,000 gallons. The 
vats are insulated from the floor by oil cups. The anodes 
are of an alloy of platinum and iridium (90 per cent. 
latinum) which is found to stand the action of the chlorine 
tter than pure platinum. They are only 1 mm. in thick- 
ness. The cathodes are of an iron-nickel alloy, and are 
covered with asbestos cloth in order to carry off the hydrogen 
liberated at their surface. 

A very large volume of H (about 19,000 cubic feet) is 
produced for each ton of chlorate obtained, and this, carry- 
ing with it particles of the salt solution as it escapes, 
coats everything in the neighbourhood of the electrolysing 
vats with a crust of ealt. Iu the process as originally carried 
ont, diaphragms of special construction were used, and the 
caustic alkali formed in the cathode chamber was carried b 
external pipes to the anode chamber where the reaction wi 
the chlorine occurred. These are, however, believed to have 
been discarded in favour of open vats; but upon this, as 
upon other important details of the pro:ess as now carried ont 
at St. Michel, M. Gall, the Director of the Société d’Electro- 
chimie," is naturally not very communicative. MM. Gall and 
Montlaur were the first to successfully carry on the manu- 
facture of chlorate of potash by the electrolytic method, and 
it is hardly to be expected that they will give away the 
results of their experience and skill in the conduct of their 


rocess. 
s A current density of 465 amperes is said to be used.“ 

In this way the solution in the vats is maintained at a 
temperature of 45? C., and no external heating is requisite in 
order to promote the conversion of the hypochlorite of 
potassium or sodium into chlorate. The electrolysed solution 
Is run off from time to time, the chlorate is separated by 
crystallisation, and the electrolyte is brought up to its 
original strength by addition of fresh chloride. 

When using potassium chloride as the starting epa of 
the manufacture, the same electrolyte can be used for some 
weeks without complete renewal. The presence of metallic 
oxides in the vat solutiong must be carefully avoided, since 
these instantaneously decompo:e K CI O into K Cl + O. 

The chlorate obtained from the vat liquor requires re- 
crystallisation before it is ready for the market. 

The **Socié:é d' Electrochimie, in addition to the works at 
St. Michel, possesses a chlorate factory at Vallorbes, in 
Switzerland, where 8,000 H.P. is utilised. The two works 
together are said to produce 1,800 tons chlorate per annum. 
The output per E.H.P. day ut the commencement of the 
manufacture was only 1 kg. in place of the 2:69 kgs. 
demanded by theory, but M. Gall informs me that the yield 
has been materially increased since then. No details of the 
cost of manufacture at either Vallorbes or at St. Michel 
have been published, but the writer made an estimate 
last year, according to which—with power at pod. pet 
E.H.P.-hour, 1 lb. of chlorate could be produced by the 
electrolytic process for 27d. In the year 1891 chlorate of 
potash was selling for 54d. per Ib., and chlorate of soda for 
a slightly higher price, so that the manufacture of these 
chemicals must have given a very fair return upon the 
capital invested in it. Since that date, however, the com- 
petition between the producers by the older chemical method 
and by the electrolytic method has served to reduce the sell- 
ing price to 3d. per Ib., and the margin for profit is there- 
fore correspondingly narrowed. The outlook for the future 
is aleo rather gloomy, since other electrolytic chlorate manu- 
factories in Norway, Switzerland, and U. S.A., are entering 
the market with their producta, and the keener competition 
between the manufacturers by the older process and the new 
electrolytic method is likely to still further depress prices. 


The Société d'Electrochimie is, however, well situated for 


producing chlorate cheaply at St. Michel and Vallorbes, and 
in a letter to the writer of this article dated June, 1897, 
M. Gall expresses himself as well satisfied with their ability 
to resist competition. 

For the two excellent photographs of the St. Michel 
Factory used for illustrating this article, the writer's thanks 
are due to M. Gall. The firet shows the intake of the pipe- 
lines 230 feet above the works, the pipe lines, and the 
factory, with the river Arc in the foreground. The second 
Ro portion of the interior of the turbine and dynamo 

ouse, 


t Lightning, June 17th, 1897, p. 505. 
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ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


(Continued from page 782.) 


Glasgow.—At a meeting of the Tramways Committee on 
the 15th inst. Mr. John Young, the manager, eubmitted a report for the 
revious fortnight on the working of the electric tramways between 
itchell Street and Springburn. It shows that the cost of the 
electric traction was 64d. per car mile run, while the drawings were 
1s. 44d. per car mile, a profit of 10d. per car mile, 3d. more than by 
horse traction. It has to be noted that tbe departments are not yet 
getting the full use of the engine power. Mr. Young also submitted 
& report as to the probable cost of the conduit system of electric 
traction, as compared with that of the overhead system. He esti- 
mates that the introduction of the conduit system would cost 
£347,006 more tban that for the overhead system for the 28 miles of 
tramways which have not yet been converted to electricity. With 
the exception of nine miles, which will not require to be relaid, 
these have all the old style of shallow rails. But even taking into 
consideration the cost of altering these, the adoption of electricity 
would result in a considerable saving as compared with the system of 
horse traction. It is estimated that to work traffic by means of the 
conduit system would cost about 54d. per car mile, as against 5d. by 
the overhead system. 

At last week’s meeting of the Oorporation Mr. Paton, in moving 
the approval of the minutes of the Tramway Committee, said it would 
have been noticed in the newspapers that reference had been made 
to the extension of the electric tramway to Govanhill. For the pur- 
pose of utilising the power house, the Committee had seriously enter- 
tained the idea of extending the trolley line to Govanhill. But 
& report had been sent to them from the Metropolitan Street 
Railway Oompany of New York, in which three months’ expe- 
rience of the working of the conduit system was referred to. The 
Committee had instructed the general manager to consider that 
report with reference to the Glasgow tramways, and to present a 
report within & reasonable time. Nothing will be done further in 
regard to the extension of the line until that report was received 
and probably brought before the Council. So far as the Springburn 
route was concerned, they were satisfied with the drawings on the 
one hand, for they had increased very much, while the working 
expenses were thorougbly satisfactory. 


Hkeston.—The Town Gouncil are applying to the Board 
of Trade for two provisional orders suthorising the provision of 
electric tramways and the supply of electricity in the borough. The 
estimated cost is £80,000. 


Liverpool.—The Tramways Committee last week con- 
sidered Major Cardew's report on the Dingle electric tram system. 
The committee resolved that the electrical engineer and the city 
engineer be instructed to carry out the recommendations contained 
in Major Cardew's report, and that they be authorised to provide 
foot sand boxes for the German motor cars, and air brakes for the 
American cars, and to order tbe same from the respective oontractors 
for the cars; also that the manager make arrangements for stopping 
places in accordance with the report. 


Manchester.—As mentioned last week, the City Council 
on 16th inst. oonsidered the report of the Special Committee on the 
subject of tramways. Alderman Higginbottom, who moved the 
adoption of the re entered into & strong defence of the recom- 
mendation of the Committee, which bad been adopted by the Council, 
tbat tbe overhead trolley system should be adopted in praféetitse:to 
the conduit system. He estimated that within a very few years of 
the tramcars beginning to run electrically there would be a net annual 
profit of £70,000 in aid of the rates. Referring to the capital cost of 
the trolley and the conduit systems respectively, he said he would 
eliminate from the cost of both systems the items which were common 
to both systems, viz., feeder mains underground, the generating 
plant at the central stations, the transforming plant and buildings in 
various parts of the city, electric cars, and the depóts. The result 
would be spproximately as follows upon the basis of the single and 

sacks within the city :—The cost of bonding the present rails 
would be £135 per mile of single track, the overhead wire posts and 
cross span wires varied for double track from £1,200 to £2,400 per 
mile, and for single track £1,000 to £2,000, or take it at the highest 
figure of £2,000 per mile of tingle track. That made a total of 
£2,135 per mile single track, which, multiplied by 67 miles, pire 
£143,045, or, say, £144,000 in round figures. ey must 
in mind that one great item of capital in this overhead 
system in Manchester was not required owing to the tram rails and 
roadway being at present suitable for electric traction. The conduit 
system embraced new rails, excavation, fixing culverts, fixing yokes, 
electric railsin culverts, taking up the roadway, and relaying with 
part old setts and part new. That was estimated per mile cf single 
track by Mr. Pearson to be £11,078, and by Mr. Philip Dawson 
£11,396, while the Committee’s Tramway Report gave the double track 
at £17,331, or, say, a single track £12,000. These figures give an average 
cost of £11,491. Multiply that by 67 miles in the eity, and they had 
£773,897, as against £144,000 by the overhead trolley system. They 
must, however, bear in mind that the capital cost as given was quite 
apart from the apia cost to be incurred for generating plant, 
mains underground, electric cars, of which about 500 would be 
be required, car depóts, &c. When the question of municipalisation 
9f the tramways was before the Council, and when the Tramways 
Committee report was adopted and municipalisation was decided 
upon, he pointed out that the whole capital cost of the undertaking 


would be, roughly, £600,000 on the overhead trolley system. If, 
therefore, the “overhead ” m was discarded and the " conduit " 
system adopted for the whole city, the difference between the 
£144,000 and the £773,897, viz , £620,897 would have to be added to 
the orignal item of £600,000, ig, Pon total of £1,229,897 for the 
whole undertaking within the city. Boyle seconded the resolu- 
tion, and after a brief discussion it was u usly adopted. 


inspected various kinds of electric trams in the course of constrostion 


for the Oorporations of Ply month, Blackburn, Halifax, Sheffield, Hull, 
and other towns. 


The Metropolitan Railway and Electric Traction.— 
We learn from Monday's Times that contracts for the experimental 
electrical work on the Metropolitan Railway between Earl's Court 
and High Street, Kensington, have been let, and will be executed 
forthwith under the direction of Sir J. Wolfe Barry and Mr. W. H. 
Preece, O.B. It ie proposed to lay down between Earl's Court and 
High Street, Ken , an installation adequate for the haulage of 
& train which shall fally as heavy as those now at the 
busiest times of the day on the Metropolitan Railway. This section 
of the company’s line bas been chosen for two special reasons—fnt, 
because the ordinary service thereon is not so frequent as that oo 
other sections; and, in tbe second place, because it contains some 
steep gradients—as sharp as 1 in 40—which will enable the new 
would be eaperienoed in regular working, "Hach company has agred 
wou experien working. company has agre 
to put down the sum of £10,000 to defray the cost of the experi 
ments, and these will be carried on, without any interruption of tbe 
present steam locomotive traffic, for 8 or 10 months—a period mfi- 
ciently long to demonstrate the practicability of the principle there- 
after to be introduced generally on thé lines of the Metropolitan and 
the Metropolitan District Railways. In the first instance the gene- 
rating station, erected on land belonging to the Metropolitan District 
Railway Company at Earl’s Oourt will, in all save founda- 
tions for boilers and dynamoe, be temporary in character. Two con- 
ductors are to be laid parallel between each of the lines of the 
permanent way between Eari’s Court and High Street, Kensington, 
and these will be anently available when the electric system is 
introduced generally on the two railways. The contractors hare 
been instructed to build, for the purposes of the experiments, two 
motors, so designed as to form part of the permanent plant, and the 
train used will be similar to those now running over the Inner Circle 
It is expected that the preparations for this important trial will be 
completed during the summer of: next year. 


Oldham.—On Saturday evening. Sir Bosdin T. Leach, of 
Manchester, delivered an interesting lecture on The History and 
Development of Tramways” in the Free Library Lecture Hall, 
Oldham. He recommended the Oldham Corporation, who were taking 
over the tramways in the town, to adopt the overhead trolley system 
of traction. derman Eckersley, chairman of tbe Surveyors and 
Tramways Committee of the Oldbam Corporation, presided. 


Perth.—The Perth and District Tramway Company have 
made application to the Police Commissioners for their consent to 
convert the tramways from horse to electric traction. 


Portugal.—After long negotiations, a concession has been 
granted for the establishment and working of a system of electric 
tramways in Lisbon. 


Portsmouth.—The Town Council on Tuesday decided to 
pe 12 months’ notice to the Provincial Tramways Company of their 
tention to purchase the local tramways, the question of price to be 
settled by arbitration. Bilectricity will then be used, and a deputa- 
tion is to be sent to various towns in England and the Continent to 
obtain information. The estimated cost of purchase and equipment 
is about £245,000. 


Reading.—The Town Council has appointed a Tramways 
Committee to look after the borough tramway business, inclading 
the purchase of the tramways company's system. 


Rheims,—The horse tramways here are to be converted 
to electric traction. Sells Commercial Intelligence suggests that it 
may be worth the while of British electrical contractors to try to 
secure the business. The tramway company is a Belgian one, an 
the address is La Compagnie de Tramways de Rheims, Sharbeck, 
Brassels, Belgium. 


£t 


metres long. 


Spen Valley.—The usual notice is being given of the 
intention of the British Electric Traction Oompany to apply thu 
month to the Light Railway Commissioners for an authorising 
light railways in the West Riding of the county of York, in the 
parishes and boroughs of Dewsbury and Batley, and in the parishes 
and urban districts of Ravensthorpe, Heckmondwike, Liversedge, 
Gomersall, and Oleckheaton. 
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Stretford.—The Council resolved to give notice to the 
Manchester Oarriage and Tramway Company requiring them to sell 
the tramways to the Oouncil. A resolution that negotiations be 
entered into with the Carriage Oompany to continue the working of 
the tramways until the lease expires in 1901 will have further con- 
sideration. i 


Teddington.—The District Council of Teddington last 
week received intimation that the London United Tramways Oom- 
pany, Limited, would apply for an order to construct a light railway, 
with electric traction, in the district. The question was adjourned 
pending receipt of their plans, but several members expressed the 
= that the company might combine electric lighting with their 
scheme. 


Wallasey.—By 14 votes to 6 the District Council 
have approved a scheme to borrow £284,000 for electric tramways 
and other improvements. A poll, however, is to be taken. 


Wheatley.—The British Electric Traction Company has 
informed the Parish Council that they intend applying to the Light 
Railway Commissioners for an order authorising the construction aud 
working of light railways inthe Wheatley district. 


Wood Green - Strand Underground Electric.—The 
Parliamentary notice of & Bill to be presented for an electric standard 
gauge railway from the Great Northern Station at Wood Green to a 
point in the Strand close to the Law Courts shows that for part of 
the way the proposed line will ran under the new street from 
Holborn to the Strand, with stations at Euston Road, Holborn, and 
elsewhere. Great Northern suburban traffic will be hauled over the 
underground line, as is proposed to be done in the case of the Great 
Northern and City. 


Yarmouth,—At a special statutory meeting of the Great 
Yarmouth Town Oouncil on Tuesday it was decided by 31 against 2 
to proceed at once to promote a Bill empowering the Corporation to 
constract and work electric tramways and improve certain streets in 
connection with the undertaking. The cost of the scheme is 
estimated at £53,000. 


TELEGRAPH AND TELEPHONE NOTES. 


The Berber-Suakin Telegraph.—A Reuter's despatch, 
dated Oairo, 23rd inst., says that the Berber-Suakin telegraph having 
been completed, telegraphic communication is now open between 
eei and Suakin and Kassala over the Egyptian and Suakin military 


The City and the Telephone Service.—The Court of 
Common Council last week agreed that application should be made 
for a license to establish a telephone service in conjunction with the 
London Oounty Council and other local authorities within the London 
telephone area. 


Glasgow Telephones.—A representative of the Glasgow 
Evening Times saw Mr. W. E. L. Gaine, general manager of the 
National Telephone Company, with reference to the Glasgow tele- 
phone question. He said that the company had felt for a long time 
tbat a great deal of energy, time, and money had been and was being 
expended by themselves and the Corporation of Glasgow, and that 
they ought to put their heads together to consider whether some 
arrangements were not practicable which would meet the views of 
the Corporation and the interests of the public. The Corporation had 
been very persistent for some years past in its endeavours to get 
from Government the right to come in and offer & competing service 
to that of the company. Rightly or wrongly, the Telephone Com- 
pany held the view that this was an Imporial service and not a 

service, and that it was jast as right that the Corpora- 

tion should undertake a local ielegraph or a postal service as 
a local telephone service. They thought also that the under- 
lying principle which determined whether the municipality should 
undertake a p service was (1) that it ought to bea service 
which was of general benefit to the community; and (2) that 
it ought not to be in opposition to any existing undertaking. 
Mr. Gaine went on to say that since the Parliamentary Committee 
had issued its report, the Postmaster-General had intimated that he 
was willing to grant the Corporation a license, provided they obtained 
Parliamentary powers to work it. The company felt that ite duty 
was to place itself in communication with the Corporation, and to 
endeavour, if practicable, to come to some reasonable understanding. 
They had accordingly made certain proposals to the Corporation, to 
which they awaited a reply. In the view of the company, the 
Parliamentary fight, which was apparently imminent, ought, in the 
interests of all parties, to be avoided if possible. The position of the 
company was that it would be compelled to fight any application of 
the Corporation to the utmost. He did not say this in way of a 
threat, but the action of the Corporation was a vital attack upon the 
company, which, for the protection of its shareholders, it was bound 
to resist. In his opinion, this Parliamentary fight would cost the 
not much leas than £15,000, which would be much better spent 

the development and improvement of the service. In making its 
proposal, it seemed to the company that there were three things for 
which the Corporation had been contending: (1) To obtain a cheaper 
price for small users; (2) to obtain greater efficiency by the substitu- 
tion of the twin-wire for the present single-wire system ; and (3) to 
obtain an improvement in local administration. Mr. Gaine explained 


through British territory, and under Government control, Mr. 


through which it 


that they had proposed to the Corporation an entirely new scale of 
charges, which was designed to meet the wants of small users, 
especially of tradespeople who f:lt the need of a service, but who 
did not themselves desire to initiate many conversatione. It wae 
proposed to take on all subscribers at a minimum tariff «f £6 
per annum, which would give the subscriber the right to call up 
500 times every year, and to becalled up by other eubscribers as often 
as they thought fit without charge. The pem pr also offered to 
make arrangements with anyone to put up a call sign eo that if tbe 
subscribers did not need to call up as many as 500 times in the year 
and the outside public came in to use his instrument the charge to 
him would belessthan £6. Another very important festure of the pro- 
ne in the scale of charges was the party linesystem for private house. 

his system had not hitherto been tried in Europe, but it has been 
adopted with marked success in America, and the company considered 
it would be an interesting experiment. The strong and persistent 
efforts of the Corporation bad compelled the company to consider 
very carefully both weak points in its armour and the strength of the 
claims put forward by the Corporation on behalf of the public. The 


.company recognised that possibly there was a weak place in its local 


administration. Since the inquiry in Glasgow they had called to Glas- 
gow as district manager one of the most capible men it had ia its 
service, and with the view of keeping the board of the company 
thoroughly in touch with local requirements they proposed to the 
Corporation to appoint a local committee with four members two to 
be appointed by the company and two by the Corporation—the object 
of the company being that the views of the Oorporation and the re- 
quirements of the public service might be bronght clearly and con- 
stantly to the attention of the board. 


Hampstead and the Telephone Company.—At the 
last meeting of the Hampstead Vestry, Bir Henry Harben presiding, 
a deputation, consisting of Mr. Clay, the Metropolitan superintendent 
of the National Telephone Oompany, Limited, and residents of the 
parish requiring telephone communication, attended, and urged the 
Vestry to grant the company permission to lay underground wires in 
Hampstead. The matter has in dispute for some time, and the 
general feeling of the Vestry is that something considerably more 
than the peppercorn rent offered by the company must be paid to the 
ratepayers as wayleave. After Mr. Clay had been submitted to a 
severe heckling, the question was referred to the General Purposes 
Committee of the Vestry for further consideration and report. 


Manchester Telephones.—The City Coancil Telephone 
Committee will prepare a report setting forth its recent communica- 
tions with the Postmaster-General, and embodying the general con- 
clusion that, in view of the proposed action of H.M. Government in 
this matter in the next Parliamentary session, it is desirable not to 
proceed further with res to tbe insertion of clauses in the 
General Powers Bill for working telephones under & Post Office 
license. 

The Pacific Cable.—In reply to a deputation from the 
Sydney Chamber of Commerce, which waited upon the Hon. the 
Postmaster-General at Sydney, recently, to urge upon him once more 
the necessity for the establishment of a cable vid the Pacific, passing 

arkes 
said the question of cable communication had not escaped hie notice. 
Recent developments, since the Chamber had waited on his prede- 
cessor, Mr. Cook, had put things in a different light. About a month 
&go the Government sent & cable to the Imperial Government, asking 
if they would agree to bear a one-third portion of the subsidy of the 
Pacific cable, but no reply had yet been received; therefore it was 


_ impossible for him to act. The British Government have an apparent 


disinclination to subsidise the Pacific cable at all. They lean entirely 
to the Eastern Extension Company’s cable proposal. An Admiralty 
Commission met in July last to discuss this route, and also took into 
consideration the other. That Commission strongly recommended 
that the British Government should subsidise the route 
known as the Cape of Good H one, because: they 
would have absolute control of it. he Commission pointed 
out that the Pacific oable would be difficult to maintain, and 
that the Government would not have control over the waters 
passed. The Commission had raised such strong 
objections that the Agent-General had advised that he thought it 
impossible to break them down. If at any time the Pacific cable, 
when constructed, collapsed, the colonies would be at the mercy of 
the Eastern Extension Company, whereas IB ye the other I 
posed line would be & double one, and the oolonies would be 
joined in it. If the two services were working against one another, 
and could bring in a national line to compete, a very cheap service 
would then be obtained. The financial question was the difficulty 
which at present obtruded itself. There was, however, & very ready 
method of securing a Pacific cable, though not an all-British ons. 
This was to run a line from Queensland to join the American cable 
that was being laid to Honolulu. This might be an alternative pro- 
posal. Whatever route was decided upon, he could promise that the 
public interests should not suffer. : 


Telegraphic Interruptions and Repairs:— 
CABLES. Down, 
West Indies— I 

St. Lucia-Bt. Vincent ... Sept. 24th, 189989. “ei 
Amazon Company's cable— 

Cable beyond Gurupa... June 8th, 1898 , ees 
Pernambuco-Ceara ... _—... Oct. 19th, 18998 .. Nov. 22nd, 1898. 
Saint Louis-Novonha ee» Oct. 17th, 1898 ... ies 
Para-Maranbem  . ... . Nov. 15th, 1898  ... 


LANDLINES. 
Majunga-Tananarive 


Repaired. 


Nov. 16th, 1898 .. Nov. 17th, 1898. 
Nov. 220d, 1898. Pss 
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The Telephone Question.—The following letter, pub- 
lished in the Times, advocating the nationalisation of telephones, is 
understood to express the views of the Council of Associated Stock 
Exchanges :— 

“ Liverpool, November 14th. 

" Bir,—I venture to ask for your advocacy ina matter of very great 
moment to the business interests, at least, of the country. 

“I think it is clear that the attitude adopted by the Post Office 
towards the National Telephone Company will have one effect — that 
is to say, the prohibition of that development on the part of the com- 

any which onght to meet the growing and imperative demands for 
Its services. It is scarcely possible to expect a threatened company 
. to embark fresh capital in order to meet such requirements. On the 
other hand, any attempt at a Government local service in competition 
with the National Company might easily result in a disastrous loss to 
the Post Office. 

* It is doubtful if the country will patiently submit to an inadequate 
service, and I think they would welcome a reasonable settlement with 
the National Telephone Company. I cannot see why the matter 
should be incapable of arrangement upon terms both fair to the com- 
pany and highly advantageous to the Post Office. 

“ Assuming a Government purch:se based upon the average market 
prices, high and low, of the company's stcck and shares, during the 
past three years, tsking into consideration the reduced interest 
charges and economy of working, and crediting the business with 
nothing beyond its normal progressive development, the result, so 
far as I can estimate it, would be that the surplus profits and 
royalties, if placed to a cumulative sinking fund, would at the expiry 
of the license (13 years hence) practically suffice to extinguish the 

urchase-money. Surely this would satisfy the most prudent 

bancellor of the Exchequer. The adoption by the Government of 
the National Company's system and its prompt development under 
the guidance and co-operation of the company’s present administra- 
tion offer, in my judgment, the only assurance of a widespread and 
perfect system of telephones for the present generation of business 
men.—I am, Bir, your obedient servant, Epwarp RAE." 


OONTRACTS OPEN AND CLOSED. 


OPEN. 


Barnsley.—December 12th. The Corporation is inviting 
tenders forthe supply and erection of (1) Lancashire boilers and Green's 
economiser; (2) engines, dynamos, switchboard, condensers, feed-water 
pumps, balancing transformers, boosters, piping, tanks, crane, wiring of 
electricity supply works, and engine, &c., foundations; (3) secondary 
batteries and accessories; (4) feeder and distributing mains (solid 
system), potential leads, network and service boxes, and service 
connections. Specifications and all particulars can be obtained on 
application to Mr. Thos. L. Miller, M.I.E.E., 7, Tower Buildings, N., 
Water Street, Liverpcol, on payment of £1 1s. for each section, 
returnable as usual. 


Beckenham. — December 17th. The Urban District 
Council invites tenders for water-tube boilers, alternators, trans- 
formers, pipe work, feed pumps, arc lamps and posts, cables and 
other street works, travelling crane, &., &c., for the electric lighting 
scheme. Specifications, &c., from Messrs. Wilson & Story, 66, Victoria 
Street. See our Official Notices November 18tb. 


Blackpool. — Corporation wants tenders for trolleys, 
wire, &c., In connection with conversion of conduit lines. See our 
* Official Notices " November 11th. 


Dublin.—December 5th. The Dublin United Tramways 
Company is prepared to receive tenders for the supply of general 
stores, ihclaling car fittings, iron, steel castings, Pils, electrical 
supplies, &c., &c., for the year ending December 31st, 1899. Infor- 
mation can be obtained, and patterns seen, at the company's offices, 
9, Upper Backville Street, Dublin, from November 15th to mber 
2nd. Forms of tender 18. each. 


Dublin.—December 5th. The Board of Control want 
estimates for engines, dynamos, and wiring for &bout 100 electrical 
H. P. at Richmond District Lunatic Asylum. See our Official 
Notices” November 18th for particulars. 


France— November 28th. Tenders are being invited 
until the 28th inst., by the municipal authorities of Anzin (Nord), 
for the concession for the lighting of the town during & period of 40 
years, either by gas or electricity. Tenders to be sent to La Mairie 
d'Anrzin (Nord), whence particulars may be obtained. 

France.—Dzoember 6th. Tenders are being invited by 
the French Post and Telegraph authorities in Paris for the supply of 
100 tons of galvanised iron wire 8 mm. diameter, 30 tons of galvanised 
iron wire 5 mm. diameter, and 80 kilometres of submarine cable core. 
Tenders to be sent to Le Sous-Secretariat d'Etat des Postes et des 


Telegraphes, Rue de Grenelle, 103, Paris, whence particulars may be 
obtained. 


Halifax.—The Corporation wants tenders for meters, 


5 and arc lamps. See our Official Notices" November 


Middlesbrough.—November 29th. The Electric Lighting 
Committee is as tenders for the supply and erection of 
Lancashire boilers, and boiler house plant, slow speed steam dynamos 


and accessories, condensing plant and pipe work, overhead travelling 
crane, switchboard and instruments, accumulators, supply and laying 
of cables, meters. Specifications, &c., from tt e consulting engineer 
Mr. Robert Hammond, 64, Victoria Street. See our Official Notices 
October 28th for further particulars. 


Salford —December 15th. The Electric Lighting Con- 
mittee want tenders for the supply and erection of tbe following 
plant for the Electric Light Committee. Section (1) boilers; (2) 
engines; (3) dynamos; (4) boiler feed pumps, &c.; (5) mechanical 
stokers; (6) superheaters; (7) economisers; (8) condensers, &c.; (9) 
steam and water pipes; (10) cranes and weighing machines; (11) 
tanks, &c.; (12) switchboards; (13) booster. Specification, infor. 
mation, &c., may be obtained from the electrical engineer, Walness 
Road, Broughton, on payment of £5, returnable as usual. 


Shanghai.— The Shanghai Manicipal Council invites 
tenders for a concession for constructing and working about 23 miles 
of electric tramways on the trolley system in the streets of Shanghai. 
Plans may be seen and particulars obtained on application to Messrs. 
John Pook & Oo., 8, Jeffreys Square, St. Mary Axe, London, E. C. 


Shanghai.—The Shanghai Municipal Council invites 
tenders for & concession for & period of 30 years for the exclusive 
right of establishing and working a telephone system in Shanghai. 
Plars may be seen and particulars obtained on application to Mesers. 
John Pook & Oo., 8, Jeffreys Square, St. Mary Axe, London, F. C. 
Bee our Official Notices” November 18th. — 


Shoreditch.—December 13th. The Vestry want tenders 
115 six 3 rotary transformers. See our “ Official Notices” 
this week. 


Tanfield (Durham).— November 29th. The Urban Dis- 
trict Oouncil are, according to an exchange, inviting tenders for 
various electrical plant throughout their district, including engines, 
dynamos, cables, insulators, poles, &c. Information may be obtained 
by appointment to Mr. Robert Heslop, surveyor, Burnopfield, R.8.0. 
Tenders to be sent to the surveyor by Tuesday next. 


Waterloo-with-Seaforth (Lancs,).—November 26th. 
The Urban District Oouncil invite tenders for the supply of 16 elec- 
tric arc lamp oolumns and carriers. Specifications and further 
particulars obtained from Mr. F. Spencer Yates, A. M. Inst. C. E., 
surveyor to the Council, at the Town Hall. 


, 
1 


CLOSED. 


Bury (Lancs.)—A large number of local and other 
firms tendered for the electric wiring of the public baths for the 
Corporation, and the contract has been given to . Calvert and 
Co., of Manchester. 


France.—The French Post and Telegraph authorities 
in Paris have just placed a contract, as follows, for 60 kilometres of 
paper insulated electric cable with the Sociéte Alsacienne de Con- 
structions Mécaniques, of Belfort, at £11,320. 


Roumania.—An English firm—Messrs. Ramsden Camm, 
of Brighouse—has just succeeded in submitting the lowest tender for 
the supply of 60 tons of steel wire 2 mm. diameter to the Roumanian 
Post and Telegraph authorities in Bucharest, quoting 569j franc 
per ton delivered. 


Watford.—Mr. W. C. C. Hawtayne in a report to the 
District Council, which has since been adopted, recommended that 
the tender of the Reason Manufacturing Company for cut-oate be 
accepted. Of the four meters for which prices were obtained the 
three cheapest quotations were those of the General Electric Company, 
the Bri Thomson-Houston Company, and Venner & Co. Tie 
tender of Messrs. Venner & Oo. has been aceepted. 


FORTHCOMING EVENTS. 


Friday, November 25tb.—At 5 p.m. Physical Society. Agenda: 
á “On the Properties of Liquid Mixtures,” by R. A. 
Lehfeldt. “On certain Diffraction Fringes as applied 
to Micrometric Observations," by L. N. G. Filon. 
Electro-Harmonic Ooncert. Ladies’ night. 


Monday, November 28th.—At 8 p.m. Society of Arts. Cantor 
5 Lecture No. 2 on ^ Acetylene,” by Prof. Vivian B. Lewes. 
The commercial production of acetylene ; calcic carbide 
and its properties ; the electric furnace and the various 
modifications in use for carbide manufacture; carbide 
ics electrical power; carriage and storage of 

car 


Wednesday, November 30th.—At 4p.m. Royal Society. Anniversary 
meeting. At 7 p.m.: annual dinner at Hotel Metropole. 


Tuesday, December 6th.—At 8 p.m. Röntgen Society, at 11, Ohandos 


4 


- Street, Cavendish Square, W. Discussion on “ 
titis in Relation to Röntgen Rey Work,” introduced by 
Mr. Ernest Payne and Dr. Walsh, who will read short 
papers on the subject. 


Wednesday, December 7th.—Institution of Electrical Engineers. 
Annual Dinner, Grand Hall, Hotel Cecil. 
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NOTES. 


High and Low Resistance Wires.— We beg to draw the 
attention of wire manufacturers to a letter, in our “ Corre- 
spondence" columns, hailing from New York. 


Belfast Electric Lighting.—We illustrate below the 
Doulton underground conduits and service boxes employed 


in connection with the eleotric lighting installation at 
Belfast, referred to in another part of this issue. 


The Röntgen Soclety's Conversazione.—This flourish- 
ing society held a successful conversazione at St. Martin's 
Hall on Monday last. The latest advances in Röntgen ray 
apparatus and work were illnstrated by a Jarge and interest- 
ing collection. The chief advance in focus tubes that strikes 
one is, that they are made mutch larger in size, and the 
platinum anti-cathode is mounted on the Swinton alumi- 
nium support. Mr. Mackenzie Davidson’s tube, with an 
osmium anti-cathode, appears to be a distinct improvement. 
The osmium can stand a much higher temperature than 
platinum, and can therefore be placed nearer the exact focus 
of the cathode rays, a circumstance which contributes to the 
intensity and sharpness of the results. The apparatus of 
the Voltohm Company, Munich, was exhibited by the London 
Hospital. Its principal features are a mercury break worked 
by a small electro-motor, and a tube with a second bulb con- 
taining an anode, of which the use is not self-evident. 
Remarkable brilliant pictures were obtained on the screen 
with apparatus. Mr. Wimshurst exhibited an influence 
machine with 12 20-inch plates, and an improved Wimsnurst 
machine with ball bearings, improved driving, and other 
constructive details was exhibited by Dr. Lewis Jones. A 
localising epparatus, of the same type as Mackenzie 
Davidson's, but much simpler, was exhibited by Mr. Coxeter. 
Experiments with the Tesla oscillator on vacuum tubes, 
destitute of electrodes, were exhibited by Prof. Silvanus 
Thompson. The tubes became luminons when placed 
between two vertical metal plates connected to the terminals 
of the oscillator. Wheatstone reflecting stereoscopes were 
piid by Mackenzie Davidson to throw into relief Röatgen 
photographs of hidden parts of our anatomy.  Altogether, 
the exhibition showed a steady improvement in detail, though 
there was nothing strikingly new. The battle between the 
induction coil and the influence machine for the position as 
generator par excellence of X rays appears as yet to be unde- 
cided. The latter gives better results on the ecreen, but it 
is more cumbrous and more expensive than a coil to give 
equally good photographic results. | 


The Royal Society.— Among the papers down for reading 
yesterday afternoon was one by Mr. C. T. R. Wilson, On the 
Condensation Nuclei produced in Gases by the Action of 
oe Rays, Uranium Rays, Ultra-Viol t Light, and other 

ente," 


. Obi We regret to announce the death of Sir John 
Fowler, which occurred on Sunday at Bournemonth, at the 
ripe old age of 81 yeara. Sir John's name will live in the 
memory of Englishmen as a pioneer in connection with some 
of the most important heavy engineering works carried out 
during the past century. The bare mention of co mighty a 
structure as the Forth Bridge, and of so difficult a work as 
the construction of the Metropolitan Underground Railway, 
is sufficient to denote the character and dimensions of his 
undertakings. His name will also be coupled with the hea 
tunnelling operations in connection with the City and Sont. 
London Railway, and the more recent Waterloo and City 
and Central London electric underground railways. At one 
period he acted as consulting engineer to the Khedive and 
the Egyptian Government, and for his work in this connec- 
tion he was, in 1885, made & K.C.M.G. He was made a 
baronet in 1890, when the Forth Bridge was opened. In 
1866 he was president of the Institution of Civil Engineers. 
The death is announced in New York of Mr. Keely, of 


0 Keely motor fame. 


American Institute of Electrical Engineers.—Mr. 
Kennelly, president of the above institute, recently announced 
to the members that a committee on co-operative research 
had been appointed in accordance with the Council's instruc- 
tions. The committee consists of Dr. A. E. Kennelly, chair- 
man; Prof. W. A. Anthony, Dr. F. B. Crocker, Dr. C. T. 
Hatchinson, Dr. Samuel Shelden, Chas. P. Steinmetz, and 
Prof. E. Thomson. The purpose is to formulate a system of 
experimental research by submitting to various colleges and 
universities various problems which are of practical im- 
portance. The investigations are to be made as a part of 
undergraduate, graduate, or post-graduate work, under com- 
petent supervision. The committee starts off with a list of 
16 subjects, and will expect members to send in others which 
may occur to them in the course of their practice, The 
results, when received, if deemed important, will be pub- 
lished in the Transactions. Our New York namesake says 
that the plan is receiving hearty support. . 


Personal.—Mr. Ivon M. de Havilland, late of the Oxford 
Electric Company, Limited, and previously with the Brush 
Electrical Engineering Company, Limited, has been appointed 
assistant to Mr. Albion T. Snell, consulting engineer. | 

Mr. H. T. Barnett is now on the staff of Mr. Lloyd Wise, 
chartered patent agent, as technical electrical assistant. 

Mr. Arthur Faller, burgh electrical engineer, Ayr, 
has been. granted an increase in his salary of £50 
a year. The motion for granting the increase was opposed, 
but the opposition elicited such a volume of testimony in Mr. 
Foller’s favour that it was withdrawn, ard the increase 
granted unanimously. We congratulate Mr. Faller in this 
matter. | 

The Council of King’s College has appointed Mr. 
Ernest Wilson, M. I. E. E., professor of electrical engi- 
neering in euccession to the late Dr. John Hopkinson. 
We scarcely see how the decision of the Council could have 
been otherwise, and we congratulate Mr. Wilson on the 
appointment. 

We are very pleased to learn that Mr. Gustav Byng, of the 
General Electric Company, Limited, has benefitted by his 
stay in the country, and is now feeling much better. 


Presentation.—Mr. Lee, the late electrical engineer at 
the Southampton Corporation electricity works, has been 
presented with a silver cigar, cigarette and veata case by 
gome of his friends on the Council and the staff at the works 
on the occasion of his leaving the works. 


Tenders Wanted,—As we go to press we learn that the 
Ncrth-Eastern Railway is inviting tendera for telegraph 
apparatus, wire and stores, for six months, Forms of tender 
> z obtained from Mr. Graves, Telegraph Department, 

ork. i 


Fire.—On Wednesday a fire destroyed the station build- 
ings at the Sandon Dock station of the Liverpool Overhead 
Railway. 


Appointment Vacant.—4A resident electrical engineer 
(£250 per annum) is wanted by the Wimbledon, District 
Council. See our Official Notices.“ 
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The Institution of Electrical Engineers—Students’ 
Section.—The annual general meeting was held on 
Wednesday, November 16th, at the Institution. It was 
unanimously passed: That the hearty and sincere thanks 


of this meeting, as representing the students of the 


Institution, be accorded to Mr. 8. S. Grant for the able and 
earnest manner in which he has fulfilled the position of 
secretary during the past year, and for the great interest he 
has taken in the students’ future welfare." The following 
gentlemen were elected to serve on the new committee :— 
Mesera. M. R. Gardner, F. S. Miller, L. R. Morshead, 
A. Pope, W. G. Royal-Dawson, and M. Solomon (hon. sec.). 


The Rise in the Price of Copper.—There has been con- 
siderable excitement in the copper market during the past 
month, as a result of the rapid advance in the price of 
G.M.B.’s. According to the last bi-monthly statement of 
Messrs. H. R. Merton & Co., the price of refined copper has 
risen 578. 6d. per ton since October 15th. The price on that 
date was £52 178. Gd. per ton; on the 81st of the same 
month it was £54 15s, and on November 15th it was 
£55 158. This sharp rise is due to the facts that the con- 
sumption of copper has overtaken the supply, and that a 
gradual depletion of the stocks of refined copper ashore and 
afloat is occurring. Three years ago there were 50, 383 tons 
of copper in stock at the various ports in England and 
France, and afloat for these ports. Twelve months later the 
corresponding total was only 35,441; on October 31st, 1897, 
it was 34,389, and on October 31st, 1898, it had fallen to 
25,798 tons. This depletion of stocks has been going on, in 
spite of the greatly increased shipments to Europe in recent 
years from America and Australia. The total supplies of 
copper for the years 1895—1897 have been, according to 
Messrs. Merton & Co., 334,565, 378,868, and 896,728 tons 
respectively. The large number of electric traction schemes 
at present in course of development in England, and the 
still larger number of electrical schemes of all kinds now 
being carried out upon the Continent of Europe, are the 
chief factors in causing this scarcity of copper, and con- 
sequent rise in price. It is impossible to say how far the 
latter may advance, but it will doubtless greatly stimulate 
production in all countries, and will lead to mines being 
reopened in countries like Australia, where the costs of pro- 
duction are relatively high, and where mines, in consequence, 
have been closed. It may also lead to increased use of 


aluminium for electrical purposes, ard in this connection, the 


article in our issue of September 2nd upon the relative costs 
of conductora, and the letters it called forth, are of interest. 
We shall look for a great increase in the shipments from 
Australasia, as a result of this advance in the price of copper. 
The output for 1897 was 50 per cent. greater than that of 
1896, and under this added stimulus, the total of 17,000 
tons for 1897 ought to be greatly exceeded in 1898. 


Sine Waves on Ocean Cables.— The Electrical World 
says that the Crehore and Squier synchronograph has recently 
been tested on the submarine cable of the Commercial Cable 
Company running between New York City and Canso, New- 
. foundland. A simple sinusoidal wave of impressed electro- 
motive force is expected to give higher speed on cables with 
the same dielectric strain as it does on overhead lines with 
the same impressed electromotive force. 


Automatic Water Gauge.—We have received from 
| Mesers. J. Hopkinson & Co., of Hudderefield, their new 
descriptive list of water gauge fittings. The importance of 
correctly registering the water level in a steam boiler cannot 
be over-estimated, and this is best, secured by fittings of good 
design and ample dimensions of the kind described. The 
tafeguards, in event of glass breakages, are illustrated, and 
we can recommend the perusal of this list to all who have 
chargein any way of steam boilers. 


Society of Arts.—On Wednesday evening Prof. Geo. 


orbes read a paper on “ Electrical Transmission of Power.” 
A discussion followed. 


Appointment.— The Worcester City Council has 
appointed Mr. C. J. Sutherland, of Hanley, electrical 
engineer at £350 per annum. 


- names on the pay-rolls. 


Lectures.—At Glasgow last week, Dr. J. T. Bottomley 
delivered his presidential address to the University Physical 
Society. His subject was Electric Tramways,” with special 
reference to the overhead trolley system recently opened in 
Glasgow. | 
On 14th inst. at Glasgow, Mr. T. C. Fulton delivered the 
first of a series of lectures to the members of the Wes 
of 5 Engine- Keepers Association, on “ Electricity 
as a Force.” 


Electrical Transmission of Power in Mining— 
At the ordinary meeting of the Institution of Civil 
Engineers on November 15th, Mr. W. B. Esson read a 
paper describing an interesting installation at the mine of 
the Sheba Gold Mining Company, South Africa, transmitting 
450 horse-power a distance of five miles, This is one of the 
cases wherein a polyphase system would prove most advan- 
tageous. A two-phase system was adopted, with the resalt 
that the cost of milling per ton of ore was reduced from 
63. 1d. to 18. 8d. per ton. Formerly the ore was carried to 
the source of the power; now the power is electrically con- 
veyed to the ore, hence the vast saving. The water-power 
which works the generators is on the Queen’s River, two 
miles above the power house, giving a fall of 82 feet to work 
the turbines. It was found that the self and mutual induc- 
tion on overhead lines interfered with the working, causing 
a large fall in pressure; but the substitution of underground 
concentric cables completely abolished these troubles, The 
total efficiency from turbine shaft to motor shafts is said to 
be 70 per cent. The high pressure is about 3,000 volts, and 
the low pressure at the mine 100 volts. Altogether, the 
plant seems to have been engineered by great skill and fore- 
sight, with most gratifying results. 


Allgemeine Electricitits-Gesellschaft.—The annual 
report of the Allgemeine Electricitäts- Gesellschaft, made 
public last week, contains some statistics which reflect the 
extremely rapid development of the electrical industry in 
Germany. ‘This company employed in its factories in 1889 
422 working men, by 1895 the number had reached 2,478, 
and it has now further risen to 6,011. Including the 
employés outside the factories, there are now over 12,000 
Still more striking, says the 
Economist, are the statistics of production. In 1889-90 the 


company produced 507 dynamos and electrical motors with 


a total of 8,650 horse-power; in 1895-6, 4,000 machines of 
68,000 horse-power; and in 1897-8, 8,328 machines of 
152,900 horse-power. The company is represented in 139 
domestic and foreign cities, and at the end of June it had 
no less than 55 electric railways completed and building. 
The length of its lines increased during the year from 760 to 
1,095 kilometres, and the number of motor cars from 1,243 
to 1,861. The manufacture of electric motors for ordinary 
broad gauged railways has been begun as a regular depart- 
ment of factory work. Another innovation is the use of 
electricity in driving the rollers in the company’s factory for 
rolling copper. This is said to be so highly succesful that 
other companies will adopt the process. 


Cost of Electricity at Blackpool Winter Gardens. 
—The letter which we printed in our last issue from the 
company’s consulting engineers is enlightening, but scarcely 
satisfactory. Some interesting details are given, bat the 
most important detail of all—that of the means by which the 
consumption has been ascertained—is omitted altogether, 

robably by inadvertence. We are, however, surprised to 

ear that the company have a reserve of not less than 245 
kilowatte, and that their lighting hours are 24 hours per 
day! From another source we are also surprised to 
learn that in addition to this reserve the company have a 
large battery installation (which may account for a good 
deal of the current charged for); and as explaining thelr 
low coal and water costs, that steam from the “ lighting 
boilers has been supplied to their heating apparatus, and 
donbtless charged for liberally, in the same way ss the 
engineer's salary has been charged to the lamps installation 
account. As, however, we are assured the we 
criticised are incorrect, and were not those supplied to the 
directors of the company, we do not see the necemity of 
discussing the subject further. 
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The Hart Secondary Battery.— We have before us a 
brief report of efficiency tests of an 11-plate standard 
> lighting type Hart battery carried out by Mr. Hugh 
Erat Harrison at the Electrical Standardising Institu- 

. tion. The cell was charged and discharged four times 
each at a current of 25 amperes, the discharges being con- 
sidered complete when the open circuit E.M.F. had fallen to 
1:80 volt. The results of the measurements of the final 
charge and discharge are given in table form. "The ampere- 
hour efficiency was 91:5 per cent., and the watt-hour 
efficiency 77:7 per cent. The listed maximum discharge 
rate is 40 amperes. | 


Glasgow and West of Scotland Technical College.— 
An ordinary meeting of the above society was held on Saturday 
evening, 19th inst., the president, Mr. David Home Morton, 
M. I. O. E., M. I. M. E., in thechair. Mr. Andrew Stewart read 
his paper on Multiphase Electrical Machinery," which had 
been awarded the society’s gold medal by the judges. Mr. 
Stewart dealt with generators (two and three-phase), pointing 
out their leading features and their 5 in practioe. 
Dealing with motorr, Mr. Stewart, by means of diagrams, 
showed their method of action and the chief points in their 
- regulation and efficiency. The action of two-phase motors 
- when used with condensers was shown by means of diagrams, 
^ and the improvement of the power-factor was specially 
pointed out. The paper was illustrated by lantern slides and 
^ wall diagrams, and an interesting discussion followed. Mr. 
Stewart was awarded a hearty vote of thanks for his paper. 


^ . Hot Water or Exhaust Steam ?—It would be interest- 
ing to learn whether there is any foundation for the allega- 
tion made by Mr. Watson at the last meeting of the Vestry 
. of St. James, Westminster, to the effect that the St. James 
- and Pall Mall Company are passing steam into the sewers in 
: Carnaby Street. The surveyor, Mr. Monson, is not aware of 
this being done, but he has ascertained that hot water, from 
i. which steam is given off, has found its way into the sewers. 
But surely if the gullies are properly trapped, the steam 
x should not rise 4 feet above the level of the carriageway. 


NEW COMPANIES REGISTERED. 


Dutton & Co., Limited (59,448).—This company 
was registered on November 7th, witha capital of £21,000 in £1 
to adopt an agreement with Dutton & Oo, Limited 
registered in 1889), for the uisition of its business, and to carry 
on the business of nigshanical engineers, electricians, and manu- 
factarers of railway and other signals, locking, safety, and detectin 
^  spparatus, electrical and other lampe, dynamos, electrical an 
„ magnetic 8 &c. The first subecribers (with one share each) 
me: — Ralph H. C. Nerile, J.P., and Mrs. Mildred F. Nevile, Crown 
Lea, Malvern; Oharles Dutton, Tolladine Road, Worcester, signal 
7 gineer; William Buck, Carisbrooke, Worcester, engineer; 

Samuel T. Datton, Marl Bank, Worcester, engineer; Sutton G. 
Oorkran, Britannia Square, Worcester, gentleman; Geo. W. Bull, 
a Road, Worcester, accountant. The first directors (to 
number not less than two nor more than five) are Charles A. B. 
Murray, Button G. Corkran, Samuel T. Datton, and Ralph H. C. 
Nevile; qualification, £100; remuneration, £50 each per annum. 


Tourtel Manufacturing Company, Limited (59,472). 
—This company was on November 9th, with a capital of 
£18,000 in £1 shares, to acquire the English business of engineers 
and meter 0 manufacturers now carried on at 67, Aldersgate 
Street, E. C., by The Tourtel Gas and General Engineering Com- 
pany, Limited,” and tocarry on business as electrical and mechanical 
elec electrical apparatus makers, suppliers of elec- 

. tricity, &c. The first subscribers (with one share each) are:—Arthur 
T. Davies, 824, New Bond Street, W., gentleman ; Frank S. Springell, 
14, Sinclair Road, Kensington, gentleman; John M. Tourtel, 67, 

. Aldersgate Street, E. O., engineer; Dixon H. Davies, Chesterfield, 
-  licitor; Charles E. Smith, 9, Abercorn Terrace, Upper Holloway, 
N., foreman; Matthew Sharpe, 84, Vartry Road, South Tottenham. 
desk ; and Geozge Btebbing, 6, Upstall Street, Myatt's Fields, S. E., 
dork. The directors (to number not less than three nor more 
than six) are Arthur F. Davies, Jobn E. Rombach, and John M. 
Tourtel. . Remuneration two guineas each per board meeting 


Steel Nut and Tube Company, Limited (59,480).— 
This company was registered on November 9th, with a capital of 
£50,000 in £1 shares, to acquire the business carried on at Openshaw, 
. Lancashire, by “The Manchester Steel Nut and Tube Company, 
^ limited," to enter into an ment with Charles W. Milne, and to 

carry on the business of steel nut, tube, and hollow shafting manu- 
factarers, , mechanical, electrical, hydraulic, and marine 


sc 
1 


engineers, bridge builders, machinists, locomotive and waggon 
builders, boiler makers, iron, copper, and brass founders, &c. The first 
subscribers (with one share each) are:—Obarles W. Milne, 51, Linden 

s, Bayswater, W., gentleman ; Geo. McFarlane, 121, West George 
Street, Glasgow, engineer ; William H. Aston, 46, Eagle Wharf Road, 
New North Road, N., engineer; John Mudd, 69, Vine Street, 
Openshaw, Manchester, engineer; David A. Bremner, 3, Crown 
Court, Old Broad Street, E.O., engineer; William R. Gaff, 3, Crown 
Court, Old Broad Street, E.O., chartered accountant; Sylvester D. 
Stirling, 8, Crown Court, Old Broad Street, E. O., chartered accoun- 
tant. The first directors (to number not less than three nor more 
than seven) are Charles W. Milne, George McFarlane, William H. 
Aston and John Mudd; qualification, £500; remuneration, £150 
om (an extra £250 fcr the chairman) and a share in the 
pro 


Himalaya Electric Railway, Limited (59,538).—This 
rom peny was registered on November 15tb, with a capital of £2,000 
in £1 shares, to enter into sn sgreement with Paul Violi, and 
to acquire, develop, work, turn to account, and deal with an 
invention known as “The Himalaya Elechic Railway,” and a 
railway and accessories erected at the Tower Grounds, New 
Brighton, Chesbire, under the said inventicn. The first sub- 
*cribers (each with one sbare) are:—Peul Violi, 22, Molyneux 
Drive, New Brighton, Cheshire, merchant; Mrs. Anna Violi, 92, 
Molyneux Drive, New Brighton, Cheshire; Quilio Spagnuoli, 22, 
Molyneux Drive, New Brighton, Cheshire, engineer; William W. 
Turner, 191, Moscow Drive, Liverpooi, book-keeper; Henry Hodson, 
41, Alderson Road, Liverpool, book-keeper; Arnold H. Sewards, 22, 
Oranborne Road, Liverpool, book-keeper; and Robert H. Davy, 38, 
Leopold Road, Kensington, Liverpool, accountant. Table “A” 
mainly applies. 


Stock, Sons & Taylors, Limited (59,544).—This 
company was registered on November 15th, with a apal of £37,200 
in £10 shares (of which 1,420 are 5 percent. cumulative preference), 
to acquire and take over as a going concern the business now carried 
on under the 7 or firm of Stock, Sons & Taylors,” at Gas Street 
and 3 treet, Birmingham, to carry on the business of glass, 
lead, oi], and colour merchants, mechanical, electrical, light, heat, and 
water-supply engineers, machinists, boiler makers, millwrights, iron 
and brass founders, &c. and to enter into an agreement with 
Thomas B. Stock, Walter Steck, Bernard Stock, Henry W. Taylor, 
and Thomas L. Taylor. The first subscribers (each with one 
share) are:—Thomas 8. Stock, The Priory, Northfield, Worcester- 
shire, merchant; Bernard Stock, King’s Norton, Worcestershire, lead 
merchant; Henry W. Taylor, Leshyrst, Blackwall, near Brooms- 
grove, lead merchant; Thos. L. Taylor, Leabyrst, Blackwall, near 
Bromegrove, lead merchant; Joseph 8. Stock, Walmer, Kent, gentle- 
man; Miss Mary L. Taylor, Leahyrst, Blackwell, near Bromsgrove; 
and Mrs. Bernard Stock, King’s Norton, Worcestershire. The first 
directors (to number not less than two nor more than five) are 
Thomas S. Stock, Bernard Stock, Henry W. Taylor, and Thomas L. 
Taylor; qualification, £1,000; remuneration, £500 per annam for 
Bernard Stock and £100 each for the other directors. 


Cecil Wray & Co., Limited (59,574).—Tbis company 
was registered on November 17th, with a capital of £3,000 in £1 
shares, to acquire, take over asa going concern, and carry on the busi- 
ness carried on by Oecil W. Baxter and Cecil Wray, at Borough Mills, 
Brad ford, as manufacturing opticians, electricians, electrical engineers, 
and manufacturers of and dealers in cinematographs, films, optical 
lanterns, slides, and phonographic apparatus. The first subscribers 
(each with one share) are:—Thomas Middlebrook, 36, Sunbridge 
Road, Bradford, accountant; George B. Russell, 9, Darley Street, 
Bradford, printer; James H. Oulton, 8, Hillside Terrace, Bradford, 
clockmaker; Joseph Oulton, 8, Hillside Terrace, Bradford, clock- 
maker; Mrs. Elizs Wray, 80, Grange Road, Bradford; William T. 
Sykes, 74, Westgate, Bradford, Mis et and William Wray, 30, 
5 Lane, Bradford, traveller. egistered without articles of 
asncciation. 


CITY NOTES. 


Hampstead Eleetric Supply Company. 


Tux first ordinary general (statutory) Weng, Bar tbis company was 


held on Monday at the Westminster Palace 
B.W., under the presidency of Mr. J. Boares. 

The CHAIRMAN said: As you are aware, the Companies’ Acts require 
a meeting of the shareholders to be called within four months cf the 
incorporation of the company. We have, therefore, called you bere 
to-day principally to comply with theterms of the Act. "This statu- 
tory meeting is only a formal one, at which it is not possible asa rule 
for the directors, who have practically only just Ae into harness, to 
give much information as to the past working of the company, but 
we, Devertheless, bave much pleasure in patting before you as much 
information as porsible at this early tage of the company's existence. 
You will remember that in the prospectus we gave prominence to the 
very important fact that our company is in the atrong position that 
it cannot be interfered with by local authorities in the way of 
compulsory purchase. This is so, and this fact. alone should 
considerably add to the value of the shares from the point of view 
of the investor. There is less speculation in the holding of shares of 
an eatablished undertaking, the goodwill of which has not to lapse 
at the end of a certain number of years, as is the case with most 
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other electric lighting companies. The great advantage which share- 
holders in electric lighting companies have over shareholders in other 
industrial concerne, is that their profits not only do not fluctuate, but 
necessarily increase each year of the company’s existence. You will 
also remember that at the date of the prospectus we had in operation 
the respectable figure of 33 miles of mains. This, cf course, has now 
been considerably added to. To go further into figures, and taking 
the latest information available, the increase in the number of 
houses supplied since March 31st is no less than 168, ard 
there are contracts in hand for connecting with 400 more. Wa 
snticipate that we sball soon require to make still further exten- 
sions, and without in any way interfering with our existing pre- 
mises. I may state that the land beyond the boiler house is available, 
without further cost, for the erection of a range of five more boilers; 
in fact, the unoccupied land will suffice for at least 1,000 kilowatts 
more, and then, as you know, in additicn to this, we have the very 
valuable premises of Messrs. Taylor & Lown’s, whose business is a 
most profitable and progressive ore. Those of you who reside in the 
large area covered by our company in Hampstead muet bave observed 
that in the main road, almcet adjoining the Finchley Read railway 
station, and in close proximity to this company’s central supply 
atation, a large atore (to be conducted, I believe, on similar lines to 
John Barker & Co. and Harrod's Stores) isin course of construction, 
and is shortly to be opened. We are in treaty for the supply of 
electric current, not only for the lifts, but for the electric lighting 
throughout. There is also another and larger undertaking of a 
different character in the neighbourhood, for which we hope to obtain 
acontract. We have, of course, adequate working capital for the 
extensions and for undertaking these large contracts. Perhaps I 
have gone more fully into the affairs of the company than is usual at 
& statutory meeting, but I consider that shareholders should always 
be taken into the confidence of the directors when possible, and I 
have now only to assure you that the board will always be unremit- 
ting in their endeavours to promote your interests, and to justify the 
prospects referred to in the prospectus. I may add, in conclusion, 
that the brokers to the company will be instructed to apply for a 
special settlement and quotation of the company's shares. 

Mr. E. T. Reap proposed a vote of thanks. 

Mr. G. Rickrerrs seconded the motion, which was unanimously 
adopted. 


An extraordinary general meeting was subsequently held, for the 
purpose of amending clause 65 of the articles of association of the 
company, as follows:—“ The directors may, whenever they think fit, 
and they sball, upon a requisition made in writing by members 
holding in the aggregate one-tenth of the then issued capital, convene 
an extraordinary general meeting.” | : 

The ORAIBMAN moved the resolution, and stated that the altera- 
tion was necessary in order to comply with the Btock Excbange 
requirements. 

Mr. Rrap seconded the resolution, which was carried unani- 
mouely. 

The proceedings then terminated. 


Cuba Submarine Telegraph Company. 


Mn. CHABLzs W. PARISH, chairman of the company, presided over 
the fifty-fourth ordipary general meeting of the proprietors, which 
was held on Wednesday at the cffices in Old Broad Street. 

The Cuarmman said the board were glad to be able to present such 
& satisfactory report, notwithstanding the anxious period through 
which they had since the last meeting. The insurrection 
which brcke out in the island in February, 1695, was in full force at 
the commencement of this year, and its continuance led to tbeout- 
break of the war in April last. On the outbreak of hostilities the 
American Government practically took control of the cables of the 
Western Union Company at Key West, Havana, and Florida, and 
instituted a strict censorship over all messsges, none being allowed 
in cypher. This ccmpelled the Spanish authorities at Havana to 
send their cable mest ages vid Santiago and Jamaics, and that unex- 
pected diversion of traffic caused an increase in the receipts of the 
company. The American authorities then set to work to isolate Cal a 
as far as possible from the outside world, and also to separate each 
chief town from the other where cable communicaticn existed. 
The unfortunate result was that many of their cables were 
cut, and their cable hut at Cienfuegos was entirely deatroyed by 
the bombardment of the American fleet. It was with satisfaction 
that he was able to testify to the admirable way in which their staff 
pe to their posts under the most trying circumstances. They were 
able to maintain communication from Havana and Jamaica right 


through the war. When the Americans entered Santiago after the | 


capitulation of July 17th, they were greatly surprised to find the 
company's cables atill working. On hearing that they belonged to an 
English company, they contented themselves with sealing tbem up. 
That, however, stopped their through traffic for about three moi ths, 
At Sant ia go ard Mai zanillo their representatives were able to dos 
real service to the cause of peace by Keeping to their poste, and the 
fact that tkey had so stayed during a trying period had been recog- 
nised by both the Spanish and American generals. The directors had 
thought it right to recognise this service, and to help their staff to 
meet the exceptional expenres cf the time. Since the termination cf 
hostilities they bave been able to repair damaged cables, with 
the excepticn of the Cienfuegos-Casilda section and the 1891 
cable between Cienfuegos and Batabano. The breaks in these 
cables were in deep water, and would require the :ervices of a 
regular cable steamer to enable them to be repaired, and the directors 
were now arranging to serd one out. Directly the board learned of 
the damage to their property, they put themselves in communication 
with the Foreign Office, with the view of obtaining the assistance of 


that department in the claim which they would make on the 
American Government. He could not tell the shareholders that 
their claim would be admitted, but he was certain that the F. 
Office would do their utmost. Since the cessation of hostilities and 
the change of Government at Cuba the position of the company with 
regard to the subsidy had received the best attention of the board, 
who had taken steps to bring before the United States 

the rights of the company to the subsidy they had previously 
received, which was the form of a charge on the Hamm 
Treasury. Turning to the accounts, the cbairman referred to the 
fact that the gross ir come had been £33,504, as £25,623 in 
the corresponding period of the previous year. lr pe had 
amounted £8,091, against £7,005 in the previous year. reserve 
fund bad been drawn upon during the present year, but it now stood 
at £110,000, as against £110,000 on June 30th of last year. In view 
of the special circumstances which had increased their receipts this 
year, the directors had thought it better to give a bonus in addition 
to the dividend, and he hoped they would agree with him that they 
muet rely on peace to give them prosperity in the future rather than 
on tbe terrible exigencies of war. 

In reply to questions, the CHAIRMAN raid at present there appeared 
no chsnce of the company losing its subsidy. He should be greatly 
disappointed if it did. As to the future of the company, they would 
bear in mind the competition they now bad to meet. Formerly they 
ne D». 2d. per word for messages to Cuba, now they bad to 

e Se. 

1 was adopted, and the retiring directors and auditors 
re · e : 


f 


Yorkshire House-: o-Honse Electricity Company.— 
'The shareholders of the Yorkshire House-to-House Electricity Com. 
pany, Limited, met on Monday last at the offices of the company in 
Whitehall Road, Leeds, when the provisional agreement for the pur 
chase of the business by the Leeds Corporation was considered. On 
the motion of the chairman, Mr. Grosvenor Talbot, seconded by Mr. 
Crowther, the transfer was unanimously agreed to, and a vote of 
thanks to the chairman and directors was also adopted. 


Prospectus.— The British Columbia Electric Railway 
Company, Limited, has this week issued a prospectus of 12,000 non- 
cumulative 5 per cent. preference shares of £10 each, ranking for 
additional dividend rateably with the ordinary shares after the ordi- 
nary ehares have received 7 per cent. The -price is £11 per share. 
The proceeds of the present issue will be applied as to £60,1C0 in 
redeeming the non-cumulative 6 per cent. income bonds outstanding, 
and as to £55,000 (more or less) in carrying out certain extensions 
and improvements. 


Stock Exchange Notices.—Applications have bern 
made to the Stock Exchange Committee (1) to appoint & specia 
settling day in and to grant & quotation to Blackheath and Green- 
wich District Electric Light Company, Limited—100,000 ordisary 
shares of £1 each, fully paid; British Electric Traction Company, 
Limited— £100,000 5 per cent. perpetual debenture stock. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipt for the week 
ending November 19th, 1898, were £201 8s.9d.; aggregate to date, £19,566 19 


Tbe Bradford Corporation Tramways.— The receipts for the week endirg 
November 20th, 1898, were £275 bs. 8d.; mileage, 5,952 miles; average per 
mile, 111d. 


The Bristol Tramways and Carriage Company, Limited.—The receipts for tbe 
“week endin November 18th, 1898, were 22,667 19s. 60. ;: corresponding 
period, 1807, 9 11s, 9d. ; increase, £114 7s, 9d. 


The City and South London Railway Company.—The for the week end- 

| “ing November 20th, 1898, were £1,044; week ending November 21st, 1007. 

£1,068; decrease, £19 ; total receipte for half-year, 1898, £20,406 ; corresponding 
period, 1897, £19,725; increase, 4680. Miles open, 3}. 


The Dover Corporation Electric Tramways.—The receipts for the week 
en November 19th, 1808, were £150 9& lld.; week ending November 
20th, 1897, £99 178. 8d; increase, £50 128. 8d. ; total receipts te date, 1 
27,652 138. 94. Miles of track open week ending November 19th. 188€. 3: 
week ending November 90th, 1897, 2. Car miles run week ending Novemler 
19th, 1898, 4,868 ; week ending November 20th, 1897, 1,902. Number of car 
week ending November 19th, 1898, 11; week ending November 20th, 181, 4 


The Dublin United Tramways Company.—The receipts for the week ending 
November 18th, 1898, were as follows:—D. U. T. Co., horse oars, 4 
48. 5d. ; ditto, electric cars, £880 18s. (d.; D. 8. D. Co., electric cars, £52 
Os. 10d.; total, £8,292 8s. 9d; corresponding week last year—D. U. T. Co- 
horse oars, £2551 12s. 7d.; ditto, electric cars, £184 19s. 3d.; D. 8. D. Co, 
electric cars, £378 8s. lld.; total, £8,065 Os. 9d.; increase, f 3: ; 
aggregate to date, £82,624 19s, 10d.; aggregate to date last year, £76.22 
lis. 8d.; increase to date, £6,872 Is. 2d. orked:— The mileage open is 
18 miles electrically, 81 miles by horses, as against 11 miles electrica.l y, 
and 81 miles by horses, for the corresponding period last year. 

The Halifax Corporation Tramways. — The receipts for the week ending 


November 16th, 1898, were £984; total receipts to date, 1898, from June Zul. 
£5,408. Miles of track open, 8}. Car miles run, 8,604. Number of oars. 10. 

The Liverpool Overhead Railway Company.—The receipts for the week ending 
November 20th, 1898, amounted to 41 ; corresponding week inst yea, 
£1,326 ; increase, 

The South Staffordshire Tramways Company.— The receipts for the week de ing 
November 18th, 1898, were 4681 17s. Id.: week ending November 19th, !“ 4f 
£588 15s.; aggregate receipts for 46 weeks, £29,179 9s.; last year, Erle 
bs. 11d. 


The Western and Brasilian Telegraph Company, Limited.— The receipt: ‘ot 
the week en November 18th, 1898, after 17 on of tbe 
gross reo pn to the London Platino Braaiifan — Oo. 
pany, were 42,870. 
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Stock 
Presen or Dividends for 
X NAME. * the last three years. 
1895. | 1-96. | 1897. 
127, African Direct Telegraph, 4 95 Debs. 100 4% = T 
25,000 | Amazon Telegraph, shares  ... +“ Ii i Zr 
125,000 Do. do. 5 95 Debs. Red. ... se. | 100 
905,5600| Anglo-American Telegraph ...  .. . Stock E2 95 Ez 138| 3^ 
3,047, 2201 no, do. 6 95 Pref. Stock £4 18s|£5 6s| 6 
3,047, 2201 do. i " i Stock . m 
130,000 Brasilian Submarine Telegraph wi Sel 10 7 7 * 7 y 4 
45,0001 Do. do. 5 Y Debs. 2nd eed 1906 100 | 5 — Ps 
44,000 | Chili Telephone, Nos. 1 to 44,000  .. 5 4 4 & 4 & 
10,000,000$| Commercial Cable m 100 7 8 s 
918,2971 Do. do. Sterling 500 year 4 96 Deb. Stock Red. Stock en avi 
224,850 | Consolidated Telephone Construction and Soe 10/- | 14 2 ea 
16,000 | Cuba Telegraph ... à 10 | 8 8 7 S 
6,000 Do. 10 95 Pref. 10 10 95 10 % |10 
12,931 | Direct t Spanish Telegraph 5 4 4 4 
6,000 do. w b Cum. Pref. | 5 10 Y |10 10 
80,0001 De do. Debs., Nos. 1 to 6,000 ..| 50| 4 44 44 
60,7101) Direct United States Cable” en . 20 | 22% | 28 » 
120,000 | Direct West India Cable, 44 95 Reg. Deb. 100 ** - 
4,000,000 | Eastern Telegraph, Ord. ^ dm -— s Stock zm "m 
1,295,000 Do. 34% Pref. Stock e ges ud AUT ous ZI e 
500,000 Do. Prov. Certs., 50 % paid si d abs, T I Ta 
89,900 Do. 5 95 Debs., Lad A August, 1899... 100 5 5 5 
I. 432, 2681 Do. 4 7 Mort. Deb. Stock Red. Stock 4 4 4 
2050,00 nus IX Australasia, and China Telegraph 10|7 7 7 
- o 5 us. Gov. Sub.) Deb., 1900, red. ann. 
: 16,2001 { inge, reg. 11,00, 3,576 —4,326 100 5 5 5 „ 5 7 
iz 64,4001 Do. do. Bearer, 1,060-3,975, 4,327—6,400 | 100 T. T. T. 
z 320,000] xD 495 Deb. Stock ... ... |Stock| 4 4 4 
. astern and South African Telegraph, 5% Mort. Deb., bes 
- Vh 1900 red. ann. drgs., Reg. Nos. 1 to 2,943 } 100 | 5 % | 5 % ii 
46,5001 Do. * do. to bearer, 2,344 to 5,500 | 100 | 5 5 n 
E 300,0001 Do. 4 95 Mort. Debs., Nos. 1 to 8, 000, red. 1909 | 100 | 4 4 T 
i 200,0001 Do. 4% Reg. Mt. Debs. esters Sub. * 1—8,000 | 25 4 4 en 
r 180,227 | Globe Telegraph and Trust .. ..| 10| H% | H% | 4 
t epo Do. do. 69, Pref. — .. 10 S 5: 6 
: ,000 | Great Northern Tel h, hg a Paar T» 10 10 10 
150,0001 Do. do. lude 5 % Debs. 100 5 5 5 
97,800 Halifax & Bermuda Cable, Ax Ist. Me .Dbs., n. 1-1, 200, rd. 100 | ... I esi 
: . 17,000 | Indo-European Telegraph „% 3] A5 [10 10 10 
100, London Platino-Brazilian Telegraph, 6 % Debs. 100 | 6 6 6 
484,597 | National Telephone, 1 to 484,597 ER 5 | 54% | 54% | 6 
15,000 Do. 6 Cum. Ist Pref. 10 6 6 6 
15,000 Do. , Cum. 2nd Pref. ... 10 6 6 6 
250,000 e Non-cum. 8rd Pref., 1 to 250, 000 5 5 5 5 
1,320, 4711 Do. 34 % Deb. Stock Red. - Stock| 34% | 34% | 34 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1/65 5 5 
˖ 100, 00010 Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 4 4 
11,839 | Reuter's ... " 155 8 5 5 5 
8,381 | Submarine Cables Trust ^ is Cert. ... eee 0 
58,000 United River Plate Telephone 5 4 5 „ 6 95 
151,7331 Do. do. 5 % Debs. Stock| 5 — y 
200,0001, West African Telegraph, 5 Y Debs 100 | 5 5 5 
80,008 West Coast of America, Nos. 1—80, '000 and 53, 001—58, 008 21 Ir ~n 
150,000 Do. do. 4% Debs., 1—1 ,500 gua. by Braz. Sub. Tel. | 100 dee ans 
64,269 | Western and Brazilian Telegraph me 15 | 3 2 81 
83,129 Do. do. do. 5 96 Pref. Ord. . 73 5 5 5 
83,129 Do. do. do. Def. Ord. 74| 1 n 4 
889,521 Do. do. do. E. % Deb. Stock Red. Sind T esi 
88,821 | West India and Panama Telegra 1 i 
84,563 Do. do. P ra 57 Cum. 1st Pref. 10 & 6 6 
+ 4,669 Do. do. Cum. 2nd Pref. . 10 | 6 6 6 
80,0001 Do. do. T x Debs. Nos. 1 tol, 800 | 100 | 5 5 5 
158, 1001 Western Union of U.S. Ne 6% Ster. Bonds 100 | 6 6 6 
ELECTRICITY SUPPLY COMPANIES. 
80,000 | — Cross and Strand Electricity Supply ias 5/6,í.,5106 2$ | T 5 
20,000 Do. do. do. do. 44 95 Cum. Pref. B ous ‘ss m 
84,000 |*Chelsea Electricity Supply, Ord., - 5 5 5 6 
60,000 Do. do. 44 % Deb. Stock Red.. Stock 44 44 4h 
-50,000 | City of London Electric Lighting, Ord. 40,001—90,000 ... | 10 5 7 10 
10,000 Do. Ta Nos. 90,001 to 100,000  ... 10 : xí bes 
40,000 Do. Cum. Pref., 1 to 40,000 " 10 ce 5 8 T. 
400,000 Do. 5 Deb. Stock, "Scrip. (iss. at £11 0 all paid CE 5 5 
80,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord 10 nl nil nd 
10,000 Do. do. do. Nos. 30,001 to 40, 000 £8 . 91 T ad 
20,000 Do. do. do. 6 % Pref., 40, 001—60,000 | 10/6 „ 6 5 6 
17,400 | Edmundsons Elec. Corp., Ord. Shares 117, 400 B uu x S 
15,661 | House-to- oe Electric a Supply, Ord., 101 to 15, 761 DT ou "WE 
12,000 7 96 Cum. Pref. . I 
110,000 London Electric Supply echa Limited, Ord. bé 8 | «s dae Yes 
48,050 Do. do. 6 % Pref. bl ws n 525 
62,400 Metropolitan Electric Supply, 101 to 62,500 10 4 5 6 
220, Do. 44 95 First Mortgage Debenture Stock |... 44 44 44 
6,452 | Notting Hill Electric Lighting ‘i 10 | 2 4 6 
81,980 |*St. James’s and Pall Mall Electric Laght, Ura. v 5 | 74% 10496 143 
20, ,000 Do. do. 7 96 Pref., 20,081 to 40, 080 B TT "1 7 
50,000 Do. do. 4% Deb. Stock. Red.  ...|Stock| ... a 4 
65,000 | South London Electricity Supply, Ord., £3 paid ... 5 
79,900 | Westminster Electric Supply, Ord., 101 to $5000 5 7 / 9 J 12% 


* Subject to Founder's Shares. 
stated all 


1 Unless shares are fully paid. 


Dividends marked § are for a year consisting of the atter part of one year and 
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t Quotations on Liverpool Stock Exchange 


| Dividends paid in deferred share warrants, 
the first 


199 
| Business done 
Closing Closing d 
Quotation, Quotation, week ended 
Nov. l6th. Nov. 23rd Nov. , 
1898. 
Highest.| Lowest. 
100 —104 101 —105 adi bo 
34— 43 3 43 33 
92 — 95 92 — 95 aus ist 
68 — 66 63 — 66 65 | 63 
114 —115 114 —115 114? | 114 
154— 15i 154— 157 1548 158 
154— 15j 154— 15}? 158 151 
111 —115 111 —115 ual T 
180 —190 180 —190 TT ^P 
104 —106 104 —106 1052 | 105 
$0 1E 18— i 108 i 
1 17%. [17 = 18 ed 5b 
4— 6 4 — soe P 
10 — 11 10 — E. ove T 
104 —10796 104 —10796 "T Sas 
114— 12 114— 12 113 118 
101 —104 102—105 a TT 
172 —177 172 —177 176 1732 
104 —107 104 —107 1042 | 1044 
53 — 56 53 — 56 kas T 
101 —104 101 —104 — T 
124 —128 124 —128 127] | 1254 
174— 173 17 172 171 r4 
100 —104 100 —104 
101 —104 101 —104 bii 
125 —129 125 —129 126 
100 —104 100 —104 see 
101 —104 101 —104 eee eee 
102 —105 102 —105 eos T 
102 —105% 102 —105% ook dos 
12 — 121— 124 124 121 
164— 17 | 164— 17 17 | 164 
100 —103 100 —108 d . 
101 —104 101 —104 . bee 
54 —57 54 — 57 b baa 
109 —112 109 —112 ; see 
55 | 5g— 58 5% 58 
12 — 14 12 — 14 134 13 
12 — 14 12 — 14 TT “ee 
53— 58 51— 58 o4, 
100 —105 100—103 1024 | 101; 
= i— Mp arre 
105 —108 105 —108 one 
7— 8 7— 8 ner e 
138 —138 133 —138 588 T 
43 43 48 ... 
103 —106 108 —106 coe eee 
99 —102 99 —102 75 EM 
i— i- ard "e 
104 —107 103 —106 ve eee 
121— 12? 121— 123 128 es 
$— 8 | 8— 8E | . | ws 
4 — 4 — Si TT 
107 xT 107 —uo 8288 ia 
1 18 li— 13 15 T 
— 10 94— 10 coe TA 
7— 9 7— 9 
106 —109 106 —109 
98 —103 98 —103 oon 
114— 123 114— 123 12 11} 
6— Ge | 6— Ü | .. |... 
8.9 8— 9 83 Si 
113 —115 114 —116 $us Kos 
24 — 25 24 — 25 248 | 241 
9H | pal 9E | .. 1 a 
1 164 1 1 16 15i 
127 —132 127 — 132 ai TF 
19)— 194. |1291— 184. „ | ace 
10 — 11 10 — ll 1045 see 
144— 153 | 144— 154 141 149 
Bos ER | oe ae] ee 
9 — 10 9 — 10 9 .... 
104 v Rer apt 
8 4 34— 4 is eee 
6j— 6 | 6—6 68 61 
16 — 17 164— 174 17 16? 
117 —121 117 —121 TT eee 
15— 16 | 154— 164 | 153] .. 
1641— 174 161— 174 | 17 | 1638 
9 — 10 9 — 10 9 TT 
105 —108 105 —108 és see 
2i— 3 23— 33 iv v 
16 — 17 16 — 17 163 16 
ts — 
— vd aes haath being capitel, 


SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 
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SHARE LIST OF ELECTRICAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Stock | : i | Business done 
Present NAME. or | - Dividends for vert — during week 
Issue. M the last three years, | Quotation og] Mc 
| 1895. | 1896. | 1897. | nennt: 
60,000 | Aluminium ‘‘ A" shares, Nos. 1—60,000  ... 1 | ‘ss i bs 2i— 33 | 1 Y n 
90,000 Do. 4 J lst Mort. Deb. Stock Red. Biosk! ac: | n. | oue (Oe Sito [8-00 1 our. 
30,000 British Electric ‘gar a PE 10 . 163— 174 15z— 1 | 
0. do. 6 um. 30,001—40,000 | 
10,000 ene at £2 10s, prets. al) pd.) 1 13 — 14 | 121— 133 | 139 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 3 24 | nil nil lj— 2 lj— 2 12 | 
90,000 Do. do. Non-cum. 6 Pref., 1 to 90,000 2| 3 ZB nil 4%| 21— 2 24— 23 25 
125, 0007 Do. do. 43 95 Perp. Deb. Stock Stock ... js .. |109 —113 111 —115 112 
50,000 Do. do. 44 95 2nd Deb. Stock Red. Stock 102 —105 102 —105 i» 
20,000 | Callender's Cable Construction shares, Nos. 1—20,000 ... 5 91—1 — 103 «B 
90,000 Do. do 44 % 1st Mort. Deb. Stock Red. |Stock 110 —113 110 —113 w^ 
35,250 | Central London Railway, Ord. Shares is kis «c1 A0 10 — 104 | 10 — 10} 10j 
178,303 Do. do. do. £6 paid 10 51— 51— 64 o! 
61,033 Do. do. Pref. half- aeta £l paid " di 14— f 1 1? "m 
N. 447 Do. do. Def. do. £5 paid „ jii 4— 5 — 5 ik 
630,0001 City and South London Railway  ... Stock 14& 95| 144, 95| 19%} 69 — 71 68 — 70 70 | 6 
22,500 | Do. do. Ord. shares, Nos. 1 to 22 500 £4 pd. EET wb ovs "T 34— 4 81— 4 7 
32,098 donee os & Co., 8505 1 to 32,098 3 11— 2 11— 2 
o. 5% 1st Mort. Reg. Debs., 1 to 743 of 
82,850 £100, and 901 to 1 ,070 of £50 Red. eee eee wee 91 — 96 91 A. 96 we oe 
99,261 dison & Swan Utd. El. Lgt., VEU shares, £3 pd. I to 99,261 5 6 54 6 2— 24 2— 24 2 2 
17,139 Do. do. do. „A“ Shares, 01—017,139 | 5 5 917 6 Li 4— 5 ks 8S dua 
194,023 Do. do. do. 4 % Deb. Stock Red. BE du 99 —101 | 99 —101 984 | .. 
110,000 | Electric Construction, 1 to 110,000 ... 2| 5 6 6 21— 2g 21— 23 i6 
25,000 Do. do. is^ Cum. Pref., 1 to 25 ,000 2| 7 7 $ 7 3} 8 
111,100 Do. do. Perp. Ist Mort. Deb. Stock Stock on . |105 —107 105 —107 1064 
91,196 | Elmore’s Patent Co oppa Depositing, 1 to 70,000 ... SI o ‘ 1— 3 i— i $e 
67,275 | Elmore’s Wire Manufacturing, 1 to 69,385, issued at 1 pm. Am i + à 1— =e 
9, ,6001| Greenwood & Batley, 7 95 Cum. Pref., 1 to 9,600 10 | 104 7 7 10 — 12 10 — 12 UT 
12, 500 | Henley's (W. s Telegraph Works, Ord. ... : 10| 8 10 12 20 — 21 20 — 21] 20i | 20] 
3,000 Do. do. 795Pref. .. 10| 7 7 7 €$|18 — 19 18 — 19 > 
50,000 Do. do. do. 43 Mort. Deb. Stock... Stock 43% 43% 44195110 —115 110 —115 | 114 
50, 000 | India-Rubber, Gutta-Percha and Telegraph Works 1 201/210 10 10 22 — 23 22 — 23 221 2 
800,000 Do. do. do. 4 % Ist Mort. Debs. | 100 | —— | 31% 108 —108 [102 —106 | |. E 
87,500 Liverpool Overhead Railway, Ord. ... m 10 | 2j 24 81951045 — 1628 105.4 — 104, 
10,000 Do. do. Pref., £10 paid 10' 55,3 6 5 Y 1 151— 16 "E S 
87,350 | Telegraph Construction and Maintenance ... = 15 % 15 €, 15 %| 87 — 41 37 — 41 38 28 
150, 000 Do. do. do. 5 Y Bonds, red. 1899 5 5 5 95104 —107 104 —107 | se, m 
540,0001| Waterloo and City Railway, Ord. Stock ... — ... 100 e ue d 107 —112 [107 —112.— 1111 | NO 


* Bi 
British 


t Quotations on Liverpool Stock Exch 


Dividends marked $ are 


House-to-House, 44% Debentures of £100, 107—109. 


n and Knightsbridge Electric Lighting, Ordinary Shares 
paid) 18—14; Ist Preference Cumulative 6%, £5 


£5 (fully 
Mig paid), Lab Debentures, 107—110. Dividend, 1897, 
on Ordinary 8 


———— 
- —— 9 


CHEMICALS, &c. 


hares 10%. 
* From Birmingham Shar Share Li List. 


a xi = ronnie . per cwt 5 
a per cwt . 
& 8 mits we per cwt 82/- 
a „ Sulphuric per cwt. 5/6 
a on Sal ton l- 
^ Ammonia, Muriate (grey) per ton £19 
1 (White) per ton 226 
& Blesohin powder e per ton £5 15 
a Bisulphide of Carbon AP per ton £15 
a Borax * T . per ton £14 10 
a Benzole (90 NS - . per gal 7/- 
a » (50 per | 5/6 
a ott ema. per ton £19 
a Nitrate per ton 423 10 
. » White Sugar per ton £3010 
„ Peroxide .. .. per ton £2710 
à Methylated Spirit : .. per gal. | 2/9 
a 8 Solvent (90 „ at | | 
r gal. | 5/6 | 
a Potash, 8 in casks. . per lb. | zs | 
a „ Caustic (75/80 0 per ton £ 
a „  Bisulpha .. per ton £85 | 
a Shellac é .. per owt. 65/- 
a Sulphate of "Magnesia . 2 .. per ton £4 10 
a Sulphur, Sublimed Flowers .. per ton €6 10 
a »" Recovered... .. per ton £5 10 
a » —— T - per ton 
a Soda, Caustic (white 70%) per ton 47 10 
" zm ee per ton £8 
4 „ Bichromate, casks per 1b. 8d. 


i 


Quota'ions upplied by Messrs. G. Boor & Co. 
e Briti 


a 
b 
c 
d 
€ T 
f 
4 


: i Mesue. Thos. Bolton & Sons. 


MARKET QUOTATIONS, Wednesday, November 23rd. 


[Increase or | 
This week. | Last week. pe 


sh Aluminium Co., Ltd 


42 a year i consisting | of the latter part o of one ye 


LATEST PROCURABLE QUOTATIONS. OF SECURITIES NOT OFFICIALLY QUOTED. 
ham Electric Supply, Ordinary £5 (fully paid) 104. 
uminium, Ordinary, 10—12 ; 7 % Pref., 11—13. 


t Unless otherwise stated all shares are fully paid. 
ar and the first part of the next. 


National Electric Free Wiring, 10s. paid, 78.—98. 


Smithfield Market Electric, 2—4. 


*T. Parker, £10 8 paid), 14—15. 
ouse Electricity, £5 Ordinary faa fully 


Yorkshire House-to 


paid, 8—84. Dividend for 1896—6%. 


Bank rate of di of discount 4 per cent. (October 13th, 1898). 


rease, 


" » The India- cog G.-P., En Teleg. Works Co Ltd 


James 
— & TH 


METALS, &c. 
b Aluminium in ton lots per — 
in ton lots.. per ton 


c Brass (rolled metal 2" to 12") basis per Ib. 


c „ Tube (brazed). .. Por Ib. 
c " ire, basis .. - * Per Ib. 
f Ebonite Rod oe = per lb. 
E * Sheet LI oo per Ib. 
9 e Bars per ton 
g ioca (basis price) per Ib. 
g „  Bhee . perton 
g . per ton 
n German Silver Wire per lb. 
h Gutta-percha, fine é — 
h India - rubber, Para fine per lb. 
i Iron, Charcoal Sheets .. per ton 
i , Pig (Cleveland warrants) per ton 
. x Worgings, vaocdeting o d per ton 
$ „ i d eavy per ton 
í vanised No. 8.. per ton 
? Lead, Eng * per ton 
Shee per ton 
l 1 mica (uncut slabs g long) per lb. 
m Manganin Wire No. * per Ib. 
g Mercury ; . . * Per JC 
0 Platin .* LE LI per oz. h 
i Steel, Magnet, according to z 
ix e mr . SR: ve . perton 
in 1 "s 
g Tin, block ..  .. . perton 
g » foil .. JA * per 
n „ wire Nos. 1 to 16 . per 
j Yarns, Cotton, Single 101b, bundles pr 
„ Flax, 6 or 8 lea. per 
" Hemp, 8 ply 10 lbs. .. per 
iy Russian, 10 lbs.. per 
1 Jute, 180 Ibs. rove ++ per ton 
Manila, 24 thread per ton 
k zin, Sheet (Vielle Montagne bnd.) p. t. 


Quotations n by Messrs. Bolling & Lowe. 
—.— So. Yeo & Co, 
Morris Ashby, Dow 
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" " " "n 
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BRITISH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE, BRISTOL, 1898. 


EXPERIMENTS ON THE INFLUENCE OF ELECTRICITY 
ON GROWING VEGETABLES OR PLANTS. 


By SELIM LEMSTRÖM, 
Professor of Physics at the University of Helsingfors. 


Read before Section A. 


(Continued from page 688.) 


THE EXPERIMENTS. 


The first experiments, the aim of which was to try the usefulness 

of the method, were carried out in the physical laboratory of the 
University in Helsingfors. Omitting a number of experiments, the 
results of which only encouraged us to continue further, we will go 
over to the first definite experiment made from the beginning of May 
to June 24th, 1885. 
. I. Before a window, looking to the soutb, three small compart- 
ments of cardboard were constructed, and on a table within were 
placed two flower pots in each compartment. In these pots were 
sown barley, wheat and rye, four grains of each sort. The grains of 
every kind were of the same weight and appearance. Over the pota 
was hung a net of wires provided with points, separated from each 
other and insulated. The soil in the pots was in such way connected 
with the earth by tinfoil, that, when we call the compartments: I., 
IL,IIL, the electrical current from the positive pole of a Holtz 
machine was going in— 

L—From the points in the air to the soil. 

IL—F'rom the soil in the N to the points. 

III.— Without wires. e negative pole of the machine was 
conducted to earth. 

They were watered with water of the same temperature and of the 
sme quantity in every pot. After certain intervals the plants were 
measured as to their height and the leaves, both as to breadth and 


A week passed. We could already see a remarkable difference. 
The plants in the compartments I. and II. developed much more 
strongly and more rapidly than in III. The electrical machine was 
kept working five hours daily. The experiments were continued to 
June 24th, whereby the increase of vegetation in I. and II. under the 
current was estimated to be 40 per cent. beyond the result in III. 
When the soil in the six pots was exactly alike, the cause of the 
greater development must be sought in the electric current. 

The difference between I. and II. was barely perceptible, though 
the current in I. was + and in II. —. It seems, hence, that the 
difference, which in earlier experiments was found between + E and 
- Eis not real. The experiments on which this conclusion was 
founded must also have been influenced by some secondary circum- 
stance not stated. 

II.—In the summer, 1885, the first experiments were performed on 
afield. This was a little barley field on the farm of Mr. W. Lem- 
strom, in the parish of Vichtis, in the south of Finland. 

Though the external circumstances were unfavourable, dryness 
being prevalent,* the results were very satisfactory, the part of the 
field -oe the current giving an increase of about 35 per cent. to 36 
per cen 


Fic. 2. 


Ia every corner of the rquare A, fig. 1, was put a pole, on which a 
ittle cylinder of India fubber was fixed with iron wire by a hole in its 
the Through holes in the other ends was conducted a wire around 

Equare, amd thus insulated from the poles. In every 1:5 metre 
cross wires were laid out, and from this wire net an insulated wire 
was conducted tothe + me of a Holtz machine with four plates, the 
Way being conducted to earth by means of a little zinc plate. 
ith the charged machine in movement the electricity was forced to 
go from the points in the air. At the beginning of the experiments 

young shoots of the barley had a length of 9 to 10 em., but the 
it was not uniform. If we rate the vegetation on B as 10, 
about .de represented on A with 8, on C with 6; on D and E it was 
ace same as on C, but on F it was so poor, that this lot is to be 
= mr During the experiments the lot, A, was by-and-bye 


uu nt dryness would be unfavourable was not known about this 
* but this will be seen later on. 


The table shows the harvest result :— 


| 


Squares. Area in m. Harvest Harvest Harvest 


| in hl. in kg. | in kg. per m. 
| VEND 2 m — 
4 | 11077 0 178 11084 0:1001 
B 115:65 0:165 9 988 0:0864 
C 137:80 0:146 8:874 00701 
D+E 227 50 0°220 13 226 0 0581 


The crop of A surpassed that ot B with 15˙9 per cent., that of O 
with 5577 per cent., and that of D + E with 72:1 percent. If we 
take the field of control together as follows: 


3B--O- (D E) 
4 


the surplus of A is 35:5 per cent., without considering the want of 
uniformity of the squares at the beginning. 
IIL—In the summer, 1886, the experiments were executed on a 
garden field belonging to the Garden eet rs Helsingfors. The 
plants which came under treatment in the way that half a garden bed of 
about 7 m. in length was under the current, the other half serving 


as control, were following with the results given in per cent :— 


TABLE or RESULTS OF THE EXPERIMENTS. 


| * ‘Lots of control, 
Kind of plants. | E. de. ui Increase. 
No. of Weight No. of Weight 
ans in kg. — in kg. 
| | 
White beets... TT a 56 31:982, 157 43 343 1072 96 
Potatoes ..  ..| 268 21281 990 44694) 762 % 
Rd beets ... 107 24 600 263 36 551 65:29% 
Radish ... .. 26 2295 57 3166| 591 & 
Parsnips as ien .. 181 16 205 507 29:067 | 54°45 
Oaions ... "€ e" ..| 51 7705 98 10:425 30002 
Oeler r. 45 22 207 9835722 3690 
Garden-strawberries in a green- | | 
house e m — 8 | 2 TS T 
Carrots... — .. 695 27 201 1˙609 41438— 5129 
Turnip-ca»bage ..| 8 | 2869 16 5382- 5 23%, 
Cabbage «e 13 |14025 15 28 684 — 43 58% 
Turnip-cabbage .] 15 1472 | 393/9119 |+ 18% 
"UR ue 005 — 91 4356 163 7459+ 258% 


A singular circumstance was, that we could not, during the summer, 
see any difference between the imental and the control field, 
and we were on the point of believing that no difference at all 
would appear in the harvest, but from the table above it seems that 
it was very great. 

The most remarkable fact in this table is, that some of the plants 
seem as though favoured by the electricity, while others are left 
without any benefit and are even damaged by it. Among these last 
mentioned the cabbage is pre-eminent. It is, however, not n 
to discuss this inequality here, as it was later discovered that it had 
its cause in the want of water. 

The strawberries, planted in pots, were in a greenhouse and 
ranged in three compartments, separated from each other by walls of 
cardboard. In every compartment were two pots, and in the 


lst + E, in the 2ad — E was given, the 3rd was without E. 


The berries ripened in the 1st in 28 days, in the 2ad in 33 days, 
and in the 3rd in 54 days. 

The effect of the current was to shorten in an astonisbing manner 
the time of ripening. Here we have a marked differcnce between the 
+ E and the E, the former giving a stronger effect. 

In the same summer a first experiment was performed on the 
estate of Bróitorp, in the parish Pojo, in the south of Finland, 
whose owner, the Baron E. Hisinger, we had the happiness to 
interest in the experiments, and to whom we are under & great 
obligation for assistance in all directions given with the utmost 
courtesy and kindness. 

The experiments, executed on a wheat field of exceptionally good 
development, began first on June 20th, when the wheat was just 
Vide i When the crop was sifted in 1 ma. and 2 da. quality the 
result was: 


On the control field 0:5 ha. 


1292 5 
1261 kg. 1 ma, 1166°4 kg. 2 a. 


On the experimental field 0'5 ha. 


1226 2 kg. 
1981 kg. 1 ma., 10281 kg. 2 a. 


Because the e iments began as late as in the time of flowering 
of the wheat, an increase of the total crop could not be expected, but 
only an improvement in quality. That has really been the case, then 
we find that the 1 ma. quality is augmented on the experimental field 
by 57 per cent. 

V.—As the experiments hitherto performed had, as shown above, 
given very encouraging results, we were induced to make an 
extensive series of experiments at Bródtorp in the year 1887, to 
which Baron Hisinger consented and gave, as before, his friendly 
assistance. 

Figure 2 shows the field in which the experiments were per- 
formed. 
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A, sown with wheat, 1:5 hectare under the action of the machine, Bi, 

reaped area, 2,234 b m?, | 

A^ 4s » O05 „ reaped area 1,9312 m?, E, 

Ac, „ » 05 „ serving as control field, 
reaped area, 2,8959 ma. 

B; us rye 15 „ under the action of the machine, Ei, 

. reaped area, 15,000 m. 

B. 45 „ OS „ under the action of tbe machine, 8,, 
reaped area, 15,000 m*. 

Be, „ „ 05 „ serving as control field, reaped area 


5,C00 m?. 


"The field, D, about 4, COO n., was divided in equares of 49 m?, eme 
of 35 mz. The following plants were sown :— 


5 " On Ih. 

; rye x 235 = 624 908 

8, on 8 ba 8 $8 „ 215 817 9274 

rye 49b x 177 = 770 770 

ne bent 57 K 17 = 1009 109 

Mi on 0˙2 ha red beets, &c. 56 x 1:09 — 610 9053 

M, 10 otber plants 56 x 102 66 2800 
To measure the whole quantity of E was very difficult, because the 


ential varied between wide limits during a day, and could go 

own to nearly sero if the humidity in the air was great. 
The speed of the machine can. be varied much and thereby the 
quantity of electricity. In tke 5 experiments tbe speed of 8 
utions, and of M, and M46 revolutions in a 


and S, was 3'6 re 
second. The nece work for all the four macbines caanct be 


rid eL "n squares, alternating field of exps. and of control. estimated to more than 0'1 of a man's work. 
eee 0 » 99 3? » »"n 
Potatoes . 14 » 7 » » » Tua Resurss. 
Red beets ... 2 equares, the one field of exp. the other of control. When the experiments began on June 8th the rye ears were deve 
Beans TE. " " és i j | , and an increase of that crop was not to 8 The 
Raspberries 2 " " $^ gg ag " w was damaged by root worms, and it was im to take in 
Oarrots  ... 2 " " " 1 " consideration the whole field. We took the expedient to measure the 
Swede-turnip 2 ý 5 - n uf undamaged areas, and received the areas mentioned in the table a 
Tobacco... 2 » " ʻi i i reaped areas. If, now, the fertility cf the field had been equal every- 
Lime. 2 " » 4 " " where, it would have been easy to calculate the results, but thet vm 
TABLE I. 
| Experimental field. Control feld. 
ä Weight of the crop in kg. Weight of the crop in kg. 
Reap area Reap area 
in ma. in m?, 
1 ma. qu. 2 a. qu. Sum I ma. qu. 2a. qu. Sam. 
2) a 2 5 - 
l rye D T 15,000 | 4240 2,995:5 2,719:6 i swale 
2 - M : E 2000 : | a 255 9195 | 5,000 134 1 840°6 ; 9747 
wheat ... m "- ,234 45 470°48 647°9 . 
3 42 o i. nasra | 8690 1800 640 f 25959 7969 emi m 
Caleulating the crop in kg. for n.2, we find :— | | 
Experimental field. Control field. 
1 ma. qu 2 a. qu. Bum 1 ma. qu. 2 &. qu. Bum. 
1 rye Tm a 0'0282 0°1216 0°1498 ' 
eate 2|. Coe 91115 9 } 00268 0 1681 01949 
wheat ... m 0 0 2900 : 8 
2 „ ; . 01972 01967 0:3340 } 01021 02281 08256 
Direct results. | 
8 m Derived results. : 
1 ma. qu 2a. qu | Sum. 
| + 62 percent. | — 217 percent. | — 2314 cent. | + 38˙7 per cent. 
Rye + 104 f — 82 " — bM din + 157 " 
Wheat - 2223 „ - 56 „  |—108 „ +514 „ 
Y 12°35 sa | + 271 97 + 89-5 " 


Tbe electrical machines used in these experiments were of the 
self-charging type (Holts), 2 greater B; and B., 2 smaller, M, and M.. 
Compared wi other they gave the following result:—If the 
electricity given in a second of M, = 1 with the 9 employed 
8 of rotation, we shall have M, = 1, M, = 1°09, B, = 2'16, 

= 177. All machines were united b 
common axis, put in rotation by hand, vis, two men, 

every 6 hours Though all ble precaution was taken, the 

machines were not occasionally ineffective, sometimes .owing to 

cumstances, but by notes taken during the experiments, the time for 

ces, y notes e or 

real effect can be calculated as follows :— 


In activity. Effective 
B^ a : Days. work. 
ryo * 58 29 
Si on 3 ha. dent 76 38 
i rye T .. 58 435 
R wheat ..  .. 76 87 
red beets T ee 
M; on 0°2 ba potatoes ... —. 784 56 
oats 885 Si l 
other plants 
M, » foe and partly corn Jas 56 


Taking the number of days multiplied with the relative strength 
of the machines, we shall have relative numbers for the quantity of 
electricity given :— 


wheels and straps with a 


not the case, and it could be seen that a supposition of equal fertility 
would give a totally erroneous result. The only way to attains pro- 
babie result was, of course, to get an approximately true estimation 
of the fertility of the fields. By the assistance of the skilful manager 
of the estate, Mr. Borg, and guided by the reaped crops, we arrived 
at the following relative numbers for the field :— 
A 4 Ae B B’ Be 
1 1°25 175 1 ld 136 
In this operation we have taken care to state rather less than more, 
hence the above numbers represent a minimum. The reaped crop 
was very well sifted into two qualities, the 1 ma qu. and the 3 qt. 


(To be continued.) 


LE 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


" Roritory CowvERTERS" By Prof. Br,vaxos P. Tuoursos, DS. 
F R8., Vice-President. (Paper read November 10th, 1898.) 


(Continued from page 7€0.) . 
Ix every actual case there are, of course, loses (a) by friction, hysteresis, 
and eddy currents, (b) by heating of tbe resistances in the armatur! 


The former bave to be paid for by an increase in the motor current. 
Sappose them in the present case to amount to 4 per cent. for each 
armature, then 108 amperes instead of 100 mast flow in fron 


— . — ——9 
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the supply circuit. The heat losses manifest themeelves electrical] 
a fall of potential at the terminals of the generator, and z fr fall 
y in the motor if the primary voltage is not raised. t the 
primary voltage be supposed to be raised the requisite small per- 
centage to keep up the ed and to maintain the secondary voltage 
at 707 on the generator side; the output of the generator will then 
be 10 kilowatts, the input at the motor 10 kilowatts plus the number 
of watts required to make up all the varicus items of lost power. 
Though the armatures are of equal resistance, and are ipe (howl 
receiving and giving out (approximately) equal amounts of electric 
energy, the armature of the alternate current side (whether used as 
generator, Or motor) will heat more than that of the continuous cur- 
rent side; for it carries 4/2 times as large a current,| and the 
obmic heat will be to the equare of this, or twice that 
produced in the continuous current armature by the 100 amperes 
of working current. In each armature the heat will be developed 
* Am all the separate coils around the ring. As the armatures 
are, alike, and as the similarly placed windings in each‘are passing 
through identical magnetic fields, there is no reason why one 
winding shculd not answer for both purposes. Fig. 4 shows the 


case in which this change has been made. One armature only is 
used; it is cc at one end to the commutator, at the otber to 
the two slip rings, and the machine now becomes a simple rotatory 
converter. The total hysteresis and eddy-current losses will obviously 
be now one-balf of their former amount. The total heating due to 
resistance will be also reduced, because now the single winding has to 
carry only the difference, of the two currents—a t presently to be 
considered—and the ohmic losses will be less. e waste of power, 


The relations between speed and field are peculiar. In the case of 
those grouped machines, or motor-dynamos (fig. 3), in which each 
armature revolves in its own field, the conditions differ from those of 
the converter (fig. 4), where there is only one field. If, in either case, 
the continuous current side is the primary (i. e., motor) side, the speed 
of revolution will depend on the field magnet, the weakening cf 
which will increase the speed. The frequency of the secondary 
or alternating current will in that case also vary. But the ratio of 
the primary and secondary voltages will be independent of speed if 
the fields are alike, or if only one common field is used. The 
secondary voltage cannot be varied, while the primary voltage is kept 
constant, unless separate fields and separate windings are employed, 
as in fig. 3. 

It, on the other hand, the alternating current side is used as 
primary, then the machine, whether motor-dynamo or converter, runs 
as a synchronous motor with a fixed speed. In that case the voltage 
ratio remains also nearly a constant, even though the excitation of 
the field is increased or diminished, owing to the peculiar phase 
relations which take place, as is known, in the currents of synchronous 
motors when under-excited or over-excited. This question, and the 
expediency of exciting in series or in shunt: from the continuous 
current side, or of running without excitation, bas been discusscd 
by Mr. E. J. Berg in the American Electrician of Febrnary, 1897. 

Returning to the question how the current in the armature of the 
converter gets through the windings, it will be fourd that a timple 
means of answering it is afforded by the principle of the super- 
position of instantaneous values of currents. Still taking as a con- 
crete case the 10-kilowatt converter of fig. 3, we may calculate out 
the instantaneous values of the currente in its windings at different 
epochs in its period of rotation. If we do this for the motor cur- 
rents, and for the generator currents separately, and then su 
them, we shall obtain a num ber of instantaneous values for the com- 
bined armature as converter. This has been done in the series of 
drawings in fig. 5. If the continuous current acts as motor taking 
100 amperee, there will be 50 amperes flowing in each half of the 
winding at every instant—qua motor—in a di on opposing the 
electromotive force in the winding. This is shown the first 
diagram in the upper row of fig. 5. As single-phase generator the 
armature is working, as already described, with a virtual voltage of 
70°7 volte, and an output (supporting the power factor = 1) of 141:4 
virtual amperes. Tke maximum current will be 1414 x 4/z = 200 
amperes, and this will be attained at the instant when the two con- 
ductors which lead down from the winding to the slip rings are 
turned to the position of 90° to the axis joining the middles of tbe 
pole faces. The eight ciagrams which follow in the top row of fig. 5 
exhibit the successive values of the currents flowing in the armature 
—qua generator—in positions differing successively by 15°. By 
suppcsing these eight diagrams successively . upon the 
motor diagram which precedes them, we obtain the eight diagrams 


FLOW or CURRENTS IN SINGLE-PHASE CONVERTER. 


Continuous current: 100 amperes, at 100 volta. | 
Single-phase current: 141:4 virtual amperes, at 707 virtual volts, 


in fact, is tely halved. How far this economy of losses can 
be carried son thenumber of phases of the alternating cur- 
rent. But there is another consideration involved—the question of 
armature reactions and sparkless collection of current. In the com- 
lined pair of machines called a motor-dynamo, the brushes on the 
continuous current side must be set, exactly as in any continuous 
current machine, with a lead, negative or positive, according as 
Whether it is ting as motor or dynamo. In the rotatory con- 
verter no lead in either sense need be given to the brushes, for the 
armature reactions of the motor part being, in general, opposed by 
those in the dynamo part, they cancel one another to a large extent. 
This property, which is common to all those motor-generators in 
Which there ig used, whether with one winding or two, a common 
core in a common field, was pointed out by the author ® in 1888, when 
giving the theory of continuous current transformers. 


* Philosophical Magazine, August, 1888. 


of the lower row, which exhibit the currents actually flowing in the 
different parts at the particular times when the armature has the 
position shown. 
Examination of these diagrams shows several interesting points. 
At the instant when the alternating current is reversing, and has zero 
value (at position 0^), the armature is operating simply as a motor 
with 50 amperes in each half of the winding, and is being accelerated, 
At the 90° position, when the alternating current is at its maximum 
(200 amperes), the armature is operating wholly as a generator, and 
with an equal current of 50 amperes in each half of the winding, and 
the acceleration is negative. The armature is thus adding 100 
amperes to the 100 amperes coming in from the primary mains, 
Nothing has here been allowed for the extra power needed to mike 
up for the frictional and other losses. Suppose that an add tional 
4 amperes were needed for this, making 104 amperes as the motor 
current; in position 0° the two downward currents would be 52 each 
instead cf 50, increasing the positive acceleration; in position 90 
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the upward currents would be 48 instead of 50, decreasing the nega- 
tive acceleration. 'The outward current at that instant would still 
idend being made up of 104 incoming plus 96 generated in the 
windings. | 

On further examining these diagrams, it will be seen that the 


currents in the armature windings consist of & set of four currents, 
each in position 0° being 50 amperes. But as the armature turns 


these change. They increase in the two arcs that are sbortening 


asthe points where the slip ring connectors approach tcward the. 


positions cccupied by the commutating brushes. But in the two 
other aros that are lengthening, the currents first decrease to zero, 
then increase again to 50. Farther, the individual coils in different 
parts of tho ring winding have very different currents to 


carry. A coil that js midway along the winding between the two 


connecto:s has to carry never more than 50 amperes. — Four times in 


each revclution it carries 50, and four times it carries 0 amperes, 
with values intermediate in intermediate itions. bis will 
obviously set up four armature reactions in period.) But a coil 


that is situated next to either of the two connectors has to carry a 


current whicb, when it is close to the brush position, rises to a maxi- 


mum of 150 amperes, and changes abroptly to 50 in tbe 
brush, rising thus gradually twice to 150, or else rising t pid nd 
from 50 to 150, and being sero twice, in one revolution. e 
necessary consequence of this is that the coils which are close 
to the alip 
which lie midway along the periphery between the connectors. The 
distribution of the heating is here quite different * from that which 
would obtain in either armature of the motor-dynamo machine 
(fig. 3). This unequally distributed heating effect is in total some- 
what greater than that in the same armature if used purely as a 
continuous current motor or generator, but is less than tho total 


- 


Coit at midway point 


Coit 80° further on 


Coit 60? further on l - 


Cois 90? on, if 
cos Q = 866 


o / 
Fia. 6. 


heating effect (for equal pcwer) if used purely as single-phase 
generator or motor; the ratios of the heating being ias 1: 1366 : 2 in 
tke three cases. Or, if we consider the output of an armature to be 
limited by equal beating effects, the several outputs which would 
give equal total heating in tbe same armature would be :—As oon- 
tinuous current generator or motor only, 100 kilowatts; as single- 
phase generator or motor only, 50; as single-phase converter, 85 
owatts. Fig. 6 exhibits tbis nnequal heating effect in the case of 

a single-phase converter. The first line represents graphically by the 
outline diagram the varying current (irrespective of direction) which 
. coil midway between the connectors will carry in one revolution; 
and the outline curve of the darkened area within it is drawn with 


* Vide Bteinmetz, loc. cit., p. 154. 


ring connectors are much more heated than those 


heating effect in that coil The second line similarly the 
current and heating for a coil 30° farther to the connector, The 
third line represents current and heating fog a coil 60° further 


(To be continued.) 


STEAM ENGINE GOVERNORS.’ 


Br JOHN DAVIDSON. 


GovERnons, or regulators, are used for an infinite number of purposes. 
They are used to control the time that a machine must take to per- 
form a certain duty for which it has teen designed, or to regulate the 
output of a machine, so as to keep the output within certain limits 
a constant quantity per unit cf time, or to determine the path which 
a particular link in same machine must take periodically; but tbe 

| kind of governor that I wish to say a few words about 
this evening is the one that is nsed to control the speed 


iin also oil engines, — 
gas en 

water-wheels, Go., but Get acl es ace 

this paper. 


The work a steam engine has to do rer 
is not always, and not -often for long 
game amount, consequently the quantity, or 
sure of steam used per revolution, has to 
accordingly, if the revolutions per unit 


B 
E 


2 RIE 
ipi 


water always to tbe same height, and with a constant 
supply for suction, would be a 
revolution, whereas an engine driving a dynamo 

power or traction purposes may have no toad to deal 
"Tha function ofthe governor Isto antomationliy bem 

e governor 

the speed of tho engine, or the number of tions 
per unit of time, within certain limits, during thes 
variations in the amount of power to be exerted by the 


engine. 

There arc two methods in use for controlling the 
supply of steam to the engine to suit the load it bas to 
do, viz, first, by throttling—that is, by Yer pa e 
pressure of the steam used, while the cut-off, 
and compression remain the same; and. second, by 
variable ex —that is, by altering the positicn d 
cut-off, and when only one valve is used for steam 
admission and exhaust, the compression also, the 
initial pressure remaining the With the 
throttle governor, if a portion of the load be takes off 
an engine, the initial preseure is reduced, and 
the engine racing, and when moe load is added the 
pressure is increased, so the engine only works with 
full boiler pressure when doing full icad. In — 


stance:—The work of a pumping engine delivering 
very 


of the ble exparsion engine, an increase 
is met cutting off the admission 
cylinder r in the stroke, and so admitting more 
steam to the engine at boiler 
t e us uestion of 

ith to the questi economy 
two kinds of governing, under certain conditions 
is practically as good as the other, and where 


I 

t 

i 

pE 
all 
ii 


Xe bas to be used, and 
R is the cheapest to construct. The 
360 expansion at very light loads with 
governing makes it rather unsuitable 
sake if the engine runs for long „ 
loads, and points to a combination with tte 
vernor, so that a later cut-cff may be used for smaller 
fonds, which, in the case of compound engines would tend 
to equaliso the variation of temperature in the two cylindem, 
and if the governor be made to control the admission to both 
N simultaneously, it would benefit this stil more than 
the high pressure valve only be under the control of the governor. 
In tbe case of shaft governors working tbe main valve, the 
openings at tbe early cut-cffs are greatly restricted, and 
takes place, which, to some extent, ccmbines the two methods 


i 


governing. 
From reliable teste, however, it is found that even at light kads 
222! T 


* Paper read before the Salford Science Students’ Association sí 
the Royal, Technical Institute, Salford. 


MU o. 


adapted 
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by throttling is not so very great, and in well-designed 
the sting it is not general to run engines half their time at one- 
or less than full load. 
Mr. Charles Porter, in his paper read before the American Society 
Engineers at the New York meeting, 1895, censidered 
in the following light :— 
the losses from internal condensation and waste room be 
at 30 per cent. in the variable expansion engine, and also in 
s fixed cut-off engine, both cutting off at one-third of the stroke in 
esch cylinder and working dry steam. In the former engine these 
loses continue the same however early the cut-off may take place. 
When this is at 1 of the stroke, a not unusual Rush they add about 
70 per cent. to the steam usefully employed. the latter engine be 
throttled to corresponding reduction in power, then, from super- 
beating of the steam and the increased efficiency of the steam jacket, 
and the complete filling of the waste room by compression, these 
loses, instead of increasing in relative amount, must nearly, if not 
quite, disappear. He farther on says:— The fixed cut-off is also better 
to the system of compounding. The volume of steam ex- 


- bansted from the high pressure cylinder is a constant volume. It is 


NEC eS NEP, 


ih Lodi = 


— 8. t 


* 


—— —O— 


clearly necessary to the proper manipulation of the steam that the 


clearance spaces by filing them with steam compressed almost to 
boiler pressure, and thus lessening initial cond on; but this loss 
is again felt at the heavier loads as the compression is reduced. 

The effect of the compression can be overcome by the use of two 
valves, the governor controlling the steam admission only, the release 
and compression being determined by the other valve, and remaining 
the same for all loads, and being worked by an msi par eccentric. 
Then the clearance spaces may be reduced as much as is 1 
possible, without any fear of excessive compression at any Ioad, w 
will again benefit economy. | 

The excessive compression gives the governor more control of the 
engine at light loads, but it is detrimental to a good turning effort 
of the crank, and it increases the internal friction of the engine. 

Mr. Frank Garret, at a meeting of the Institution of Mechanical 
Engineers, 1895, gave the results of some very interesting experi- 
ments on simple and compound engines, comparing the steam con- 
sumption and the mechanical efficiency when throttling 
and by variable expansion, worked by a shaft As these 
results show very clearly different effects of the two kinds of 
governing, although with rather low steam pressures. I repeat the 


or. 


table of results here :— 


BINGLE CYLINDER ENGINE, 9 INOBES DIAMETER, 12 INCHES STROKE. 


. (65 EE ee: = T" S Tb pde rr m — — — —— 


Governing by throttle or by variable cut-off, 


Boiler pressure 85 lbe. per square inch. 


3 — me — — — 


Throttle. | Cut-off. . Throttle. Cut-off. | Throttle. | Cut-off. 
Initial pressure in cylinder ; 75 83 69 82 57 82 
Cut-off, tage of stroke 50 37 50 | 8i 50 17 
Ravolutions per minute 147˙2 148˙1 150 148˙6 152 9 1494 
Indicated horse-power EOD 245 244 195 1873 14-83 14 58 
Brake horse- po.π erm. 20˙05 3901 15˙2 1508 1016 9 94 
Mechanical efficiency „„ 82 82 78 | 804 €9 68 
Steam consumed per indicated H.P. par gou Ws 31:53 28:41 3176 27:83 32 21 28:51 
- Steam consumed per brake H P. pe Ms 38:68 84 4 40 78 34 62 4407 401 
d Saving in steam eee eee eee eee eee [I1] 10:8 j eee 15: eee 90 
f DousLE® CryLINDER Compounp Noms-CowpENSING EmGINE. 
Oylinders 7$ inches and 114 inches diameter, and 12 inches stroke. Boiler pressure 135 lbs. per square inch. 
Governing by throttle or by variable cut-off. | Throttle. Cut-off. | Throttle. Cut-off. | Throttle. | Cut-off. | Throttle. Cut-off. 
E us cm bua muc a e „ 
Initial pressure in high pressure cylinder 128 131 113 131 87 131 63 151 
Cut-off, percentagé of stroke ves | 60 54 €0 41 60 94 60 20 
- Revolutions per minute ... is iu | 1512 153:6 150 8 152 153:2 1543 154 6 1551 
Indicated horse-power ... ade vii hs e. 49°37 | 514 | 4129 | 40°06 9102 3009 | . 32:36 202 
Brake horse-power vo ^ uec x» a ^ 29915 4003 , 30 |^ 306 214 21 68 12 37 12:47 
Mechanical efficiency — ... M T eee | 798 779 | 72:6 761 69 73 553 617 
String in steam per brake horse-power per hour... e 0 28 „ DEM. 77 i. 164 
Steam consumed per indicated horse-power per hour | 22:88 | 2188 2205 . 2119 | 2439 23 46 28'29 26 4 
team consumed per brake horse-power per hour ...' 28°85 | 2805 | 3037 | 27:88 ' 3530 | 3257 | 5112 | 4256 


. volumeot capaci 
oll shall be equal to this and be constant. 


AU S CEST 


y of the receiving cylinder up to the point of cut- 


The fixed cut-off enables this requirement to be complied with. 
A variable cut-off on the receiving cylinders renders such a com- 
pliance impossible. The volume in cylinder up to the moving 
point of cut-off, may te two or three times too large, or it may be 
an number of times too smali. It is clear that if the 


, Yarlable ént-off had not been already in common use, nothing so 


. unsuitable wonld have ever bsen designed for this tok 
throttle g 


: for considering the loses due to variable 
. Won increases as the load decreases, and 


This is 
overnot 


ex ion, if the compres- 
Ie clearanoo Mx aie 


truly an exaggerated argument in favour of the 


. completely filled with steam at almost initial pressure by compres- 
, fon; and, „ it at the light loads a little throttling does take 
place, this will considerably reduce the enormous difference in the 


, economy at light loads when imagined as above. Also in many oom- 


by variable expansion the high pressure 


. Yalve only is under control of the governor, and the low pressure bas 


Mixed cut-off ; -so if it is necessary that the volume of the low pres- 
bare up to the point of cut-off should be equal to the volume of the igh 


, Wemure cylinder exhausting into it, under these conditions it can 


w. Still, if the low pressure valve also be under control of the 
a far more equal distribution of power and temperatures in 
the two cylinders is effected. 
the case of an engine working with a variable load, say, from 
sind to full continuously, or a mean of about two-thirds, the 
e governor to use for economy would be the variable expansion, 
or it the throttle be used the cut-off for all lcads would have to be 
® enough to give the full load at boiler pressure, or really at some- 
thing less than the working pressure, to allow for variations in the 
emi airs and this points to losses due to not using steam 
bal vely, or, at any rate, to the best advantage at the intermediate 
There is one thing worth noting here, viz., that with the throttle 
oe the indicator card retains the same characteristics at all 
oads, whereas with the os governor, where only one valve is 
wed for the steam and ust, the position of release and com- 
rosa also altered, the compression increasing as the load 


This haa its advantages. It prevents loss at light loads due to the 


You will see by the tables that, with the single cylinder engine, 
the mechanical efficiency, when governed by variable on, is 
almost the same as when governed by the throttle at the 10 and 20 
B.H.P. loads, and a litéle better than the throttle at 15 B.H.P., or at 
the most economical load, whereas the saving in steam by the variable 
expansion over the throttle is 15 per cent. at 15 B.H.P., and 10 8 and 
9 per cent. at the 20 and 10 B.H P. loads 5 : 

With the teste of the compound engine saving in steam oon- 
sumption per IH P. of the variable expansion over the throttle ia 
not so great as in the single cylinder engine, but as the mechanical 
efficiency is much higher than the throttle, the saving in steam per 
B. H. P. is very considerable. _ | 

These tests show the variable expansion engine to be the highest 
in mechanical efficiency at all the loads shown, and it would 
to be the best for all purposes; but there are some instances in w 


the throttle will give as good results if properly designed. For 


example :—an en ronning always at full load or a very light 
load, or an engine always at one steady load, but for an e with 
& constantly varying load, and especially with sudden of 
load, the automatic expansion governor is preferab:e. j 


Mr. Alfred Morcam, in his paper read before the Institution of 
Mechanical Engineers, 1897, also gave the results of two tests of a 
250-H.P. quick revolution self-lubricatiug condensing engine when 
governed by expanding and by throttling (eee Table). 

These results, you will see, show the 5 en to 
be the most economical at all loads when the E. H. P. is ered, 
and even at full load when the two engines should be running under 
practically the same conditions. Anyway, they show that if the 
throttle governor is adjusted to run under the best possible condi- 
tions as regards economy, there is very little difference in the two 


i types of governing at and near the foli load. 


the throttle governed engine in the test had the cut-off arranged 

80 as just to give the full load at the fall boiler pressure, it was 
under rather more favourable conditions than it would be in ordinary 
oe as the cut-off would have to be fixed a little later to allow 

or variations in steam pressure or slight overload. 

Again, considered as a governor purely or as & means whereby to 
automa control the speed of an engine, neglecting other effects, 
there is no doubt that the most efficient governor is the variable 
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' Governed by expansion governor or by throttling. 5 actlon. | Expansion eee of action. 
Lod  ... ; | Ful J à 1 Fall $ 11 
— wen F . 
Mean effective pressure per sq. inch reduced to L. P. cylinder 41:0 27:0 164 124 4101 25:9 157 109 
Mean revolutions per minute ud vs ees $6 370 373 K 38) 370 370 380 382 
Mean indicated horse-power  ... ses 2409 | 1610 99 0 75 $354 | 1522 95 0 662 
Mean elcctric bone oe n si 2130 | 1328 77 8 53 2130 | 1822 778 530 
Combined efficiency “LEP. is : : 83 3 82:4 78:5 703 90 4 868 819 980 
Water per hour, total  ... en is ii =e 4.579 9 041 2,209 1,818 . 4.473 | 2871 | 1,993 1.505 
8 a „ per E. H. FF. M T^ 895 215 239 23:6 343 210 217 256 28 4 
| 
(To be continued ) 
7 that it appears to me that it undoubtedly determined the position of 
THE BRADFORD TRAMWAY ACCIDENT. the ‘accident, since it was a physical impossibility for the car to go 
round this curve at such a speed. It is also quite possible that, had 
the curve not existed, the driver might have reoovered control of his 
Mason P. CABDEW'S report on the electric tramway accident which car before an us happened. On the otber hand, a run- 
occurred in Bradford on September 19th has been issued. The away carisani nt danger even on a straight road, and, had the 
following points are extracted from it. After setting forth the accident been caused by collision with another vehicle, the cons. 
circumstances of the accident, and reviewing the evidence, the report quences might easily have been still more disastrous. The 


states that a very important question was raiced at the coroner's 
inquest on the victims of this accident as to the sufficiency of the 
brake power provided on this tramway, and certain teste were carried 
out by an aps appointed by the coroner. In these tests two cars 
were coup'ed together, and were allowed to run freely for a distance 
of 72 yards down a ient of 1in 1424. They were then 
by the application of brake power on one car only in distances, from 
the point of application, of 91 s for the hand brake kept on, 70 
for the hand brake applied intermittently, and 68 yards for the 
electric brake. Afterwards similar experiments were made with one 
car alone, when the hand brake brought the car o a standstill in 36 
yards 1 foot, and the electric and hand brake in combination in a 
distance of 25 yards 1 foot, and at a second test, of 21 yards 1 foot. 
The car was afterwards run down the gradient under control, the 
electric brake being used on the second point of adjustment, which js 
what the drivers have been instructed to ure, and was stopped in 9 
yards. These teste appear to me to indicate very efficient brake 
power. Under the conditions, the car must have acquired a velocity 
of about 20 miles an hour, and to stop it on the incline in 21 yards 
1 foot requires a force of nearly one-quarter of the whole weight, 
applied in. the opposite direction to the motion. This I consider 
abont the maximum retarding force that can be expected from any 
braking arrangement which depends upon friction between the wheels 
and the rails. 

As u my teaching Bradford on the 12th inst. I found that a 
sli rake been fitted upon one of the cars, and was available 
for I proceeded to the Horton terminus to examine the arrange- 
ment, and carried out similar tests to the above with this brake and 
thé other brakes, in the presence of the Tramways Committee of the 
Oorporation. The results obtained were as follows :— 

Car allowed to run free on grade of 1 in 1424 for a distanoe of 72 
yards, and then stopped— 

By the Py alone in 1794 yards 
»" ban » » 644 » 
„ @lectric „ 1 


» 

OA ptura dr ee audiui ge 
sec nd point stopped in about half its len Ja AT, 9 Jardi: 

T alone, as now 
fitted, is the least ve of allas an emergency brake, that is, I 
consider, to some extent due to the flat pitch of the screw by which 
the brake is applied, bat, considering the small fraction of the whole 
ht of the car that can be possibly brought to bear upon this 


b n M 
gency brake asthe other brakes which act upon all the wheels, and 


which, therefore, bring into play as a retarding force a friction due to 
the whole weight of the car. It has, however, an advan in that 
it applies a surface of wood to the steel rail, the coefficient of friction 
between wood and iron or steel being . 


found that the wheels skid more easily on the application cf the 
hand brake if the slipper brake be down. Moreover, to the 
extent to which the elipper brake relieves the weight on the wheels it 
tends to increase the risk of the wheels leaving the rails at curves 
and facing points. 

The real advantages of the slipper brake appear to me, as before 
remarked, to be found in the use of a block of wood pressing on the 
rails, whereby a greater coefficient of friction is secured, and the 
destructive action inseparable from tbe dissipation of energy by 
means of friction is to a great extent concentrated upon a cheap and 
_ easily replacable fitting. The addition of this brake to those already 

also adds one more to the method of retardation available. 

ere are, however, three methods available without it, viz., the hand 
brake, the electric brake, and the reversal of the motors. 

` With pipe to the question how far the curve from Great Horton 

Road to All Sainte’ Road contributed to the disaster, I would remark 


1 


tion have arra 


car is allowed to get out of control. 
In conclusion, Iam of opinion that the accident was due to the 
following causes :— 

1. That the cars were not run within the limit of speed required by 
my report to the Board of Trade, vis., not exceeding six miles 
hour on the down journey. 

4. The unfortunate combination of a driver with very little experi- 
enoe ; a conductor with none at all, but with a little knowledge, which 
is proverbially a dangerous thing ; a slippery road ; and extra pressure 
on the traffc due to Barnum's show. 

The driver certainly used the brake power inju- 
dicious manner. The conductor put on the hand brake, and thus 
deprived the driver «f the full control of the brake y and 
also caused the trolley to be disconnected, thus depriving the dri 
of the power of reversing, which might have prevented the accident. 
I consider the brake power ample, and that by of 
tion of the electric brake, the can be regulated with dase and 
certainty, provided that a of 6 miles an hour be not 
I approve of the addition of a slipper brake, as n 
coroner’s jary—not, however, as an emergency brake, 
to be continuously in use, since by it also 
can be obtained, and its use will diminish 
and the excessive wear of the wheels. 

With reference to another reco 
in this case, viz., that two sand boxes bei 
enable the driver to sand both rails, I think these 


sanding of both rails at the dangerous points on 
I adhere expressed in my report of inspection 
the speed on the down journey should not at any point 
c EE ERES 
and, pro e req are 
with, I eee that the line bond be certifies by tho Bored d 
Trade as fit for traffic. It must be fully recognised, however, that on 
line the greatest caution and strict attention to 
essential to safety. The time ied on the ag tage ani 
5 and more time should 
than for the ap journey. 
add that, although the accident was 
due to the inexperience and injudicious action 
V 
a . 


a 
of the 
to the 


LABOUR REPORT FOR 1897. 


Tum Board of Trade have issued their annual report on the strikes 
and lockouts of the late year. 

This blue book records 864 disputes during the year, many of them, 
of course, of a trivial nature—tbe engineers’ strike being the most 


apparent in London because of the Smoke Act The 
present omits disputes involving less than 10 or les 
ng one A y's stoppage, unless the aggregate time lost amounts to 
100 man 


ys. 
In 1897 the total number of persons involved in strikes vu 
930,627, which is loge than for the years 1894 and 1006, and c 
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one-third of the number for 1893. The following table is interesting, 
as it gives both the affected and the time involved for a 
of five years. It is seen that while the time element was 

, the personal factor was small in 1897, indicating long duration. 


| Persons at 

Year. | affected. | 5 

| 1893 636,388 31,205,062 
1894 | 324.245 9,322,096 

| 1895 | . 263,758 5,542,052 

| 1806 198.687 3,748,525 

| 1897 230,267 10,345,523 


NS — ij 


The proportion of the working population involved is about 2 per 
cent. in 1897, and about 3 per cent. in the whole series of years, and 
except for the year 1897, mining furnished the largest proportion for 
s group of trades, or 22 per cent. in the group of years, and 5:9 per 
cent. in 1897, in which single year the peroentage furnished by the 
engineering trades was 8:8 per cent. Generally the proportion of the 
working popaiation involved in strikes is small. 

Some idea may be formed of the magnitude of the engineering 
strike by comparison with other strikes. The 1893 coal strikes 
involved 300,000 men in England and 90,000 in Wales. In 1894 
there were 70,000 Scotch miners affected ; in 1895 46,C00 bootmakers, 
while only 47,500 were affected by the strike of 1897. Asa rule the 
1897 disputes were settled in favour of the employer in the ratio of 
444 per cent. to 21:6 cent., though this was chiefly due to the 


settlement of the eers' strike. This was not a fora 
rational’ end. It was a strike at a period of high wages, and the 
was interference in shop management. 


2 55 pur. ou 

is the more remarkable in face of the fact that employment 
was. not scarce that year. Clearly the average should have been in 
favour of the employed, and this adds strength to the ment that 
the demand of the strikers was unreasonable. The agreement 
is printed here in full, as are also various other strike documents. To 
read through the detailed list of strikes one cannot but notice the 
extreme frequency of various forms of intimidation, the discharging 
of men at the bidding of the unionists, the resignation of non-union 
men, too often we fear under brickbat or similar moral suasion, and 
generally, to quote Burns—not our John of that ilk—man's inhumanity 
to man where the sufferer happens to be a poor struggling labourer. 


ENTRANCE EXAMINATION TO THE INSTI- 
TUTION OF CIVIL ENGINEERS. 


‘Wu have not heard much of the results of the new system of entry 
to the Institution of Civil Engineers. It was somewhere stated at 
the time the new examination tests were propounded that they were 
not to take the place of the existing methods, but to be supplementary 
thereto. From correspondence in the Engineer, this would appear 
not to be the case. An associate member writes to give two sample 
westions from the paper. He states that they were given him by a 
d, who is the assistant resident engineer in one of the largest 
new harbour works in progress in this country, of some years good 
experience, and he himself, though resident engineer on a new 
railway, in receipt of a fair salary, admits he could not solve the 
questions without reference books. He doubts the ability of other 
to solve without cramming. If the two questions area 

hir sample of the whole, we think he is undoubtedly correct, and 
we think it would be desirable that the Institute should make known 
either that these examinatione are absolutely the only road or that 
experience is also a way in. In certain bridge work problems very 
high mathematics are n . Not one engineer in a hundred is 
capable of solving the problems. 
phe g would do the work better than most engineers. Yet to 


than elementary mathematics. 
points to observe, and requiring skilful 
bridge, is the disposition of the lower chord 


connections generally. 
high ira are uncalled for. Certain electrical problems call for such, 


deman gineers 
E nae have the ability, no doubt may do well out of their knowledge, 


ie scope for the Hopkinsons, and few men have his mathematical 
x and eqhal practical knowledge. Asa rule, indeed, mathematical 
are not good ebgineers, for they allow their mathematics to blind 

If there be only this one way into the Institution it must soon 
MURS confined either to those who have been able to enter young, 
the few, including professors and teachers, whose whole life is 

^ problems of the kind offered for solution. We very much 

pass owever, if the experienced engineer will be called upon to 
a mere scholastic examination. If he be called to pass an 
— it should be one of practical questions, and, to a very 
ble extent, candidates should be allowed to pick their 

team, How many men accustomed to railway work could pass in 
des vice versa? The worst of examination questions is that 
seem to be set with the object of tripping a man up. They 

7a call for more mathematical knowledge than a man of some 


1 


$ 


years’ practice has at his command, and we are of opinion that no 
examination which is coached up for by candidates can be a true test 
of ability. The mere scholastic element is far too evident in the 
questions set at the Institution, and it is bordering on impertinenoe to 
make such tests for men of mature age, who have, perhaps, creditably 


practice may well be made—one man has one; let him. pay for the 
other man's knowledge. We cannot all be all-wise, but must choose 
our ; and engineering is a field for sub-division of labour. As 
a rule it is to be noted that the all round men are pecuniarily the 
least successful. It is your specialist, whose forces are directed in 
a narrow channel, and who is often densely incapable of perceiving 
anything outeide his channel who makes the most successful man. 


ELEOTRIOITY FOR LIGHTING AND | 
POWER. E 


Dure the discussion of a paper by Mr. Langdon, of the 
Midland Railway, relative to electric driving, Prof. Kennedy 
threw doubts on the economy of electric driving, stating 
that where shafting did not absorb more than 15 or 20 
cent. of the total power it would not pay to put in electricity 
to drive tools. Probably this may be true where the 
machines driven are run continuously, but we are inclined to 
think the percentage above may be very much reduced in 
most shops where so much time is really filled up in chucking 
work, &c. Then the economy is not all one of power. 
There is oil, belting, dust, and obstruction of light by belts, 
‘and all that is implied in the foregoing list. -— 
One speaker claimed a good deal for hydraulic Dom 
because someone had been wise enough to put an electric 
motor to drive a pump to work a lift and so on, but Mr. 
Patchell rather set him right by saying he himself would 
have tried to make the motor work the lift direct. without 
hydraulic interposition. Mr. Henry Lea also put forward 
some figures showing that in place of 9. H.P. only 5 H.P. 
was required at the outside for certain work done by means 
of motors. At £10 per year per H.P., this saved £50, 
which was 10 per cent. interest on £500, and the electric 
motors only cost £150 in this case, so that the saving: was 
very considerable. The moral is that the man of capital can 
put down what will save him money, while the poor man, 
pie has not got the initial £150, must go on at à loss year 
year. | | 
Ir. Head stated that in his experience he had found as 


much as half the coal saved in some instances, not to name 


the greater convenienoe of electrical driving. Mr. Langdon, 
in his reply, referred to this, and instanced the Bristol 
Waggon Works as a place saving £1,000 a year by an elec- 
trical system. He also pointed out that tools did not work 
over one-third of the time, and yet when shafting was em- 
ployed, it was absorbing power all the time, and it was in 
what was not used, rather than in what was used, that the 
faving came in. 
The secretary explained some diagrams he had prepa 

showing power absorption by saws and other m es. 
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Obviously the large scattered oy inda is the place to prove 
the economy of electric driving, but we think the small shop 
is almost better. In the small shop there is a small wastefal 
boiler, poorly attended shafting, an enormous wages bill on 
power production, pro rata, and innumerable stoppages, not 
to mention loes of time in getting up steam. 

In a city like London, teeming with small workshops, 
electric driving ought to make good progress. It is simply 
ridiculous to work small steam boilers of wasteful vertical 
type 5 wasteful small engines when cheap current 
is to ‘ 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATBNTER.—1598. 


Compiled expressly for this journal by W. P. THompson & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W.C., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


23,388. “Improvements in and relating to electric arc lamps.” 
J. B. Remmar. Dated November 7th. 


23,997. “Improvements in enclosed arc lamps.“ F. M. Lewis 
and Tua MurvaL ELxcrBj0 Trust LiurrEp. Dated November 
7th. (Complete.) 

23,408. “Improvements in or relating to brush holders for dynamo- 
electric machines.“ W.B.Sayzrns. Dated November 7th. 

23,411. “Improvements in the manufacture of electrical cables 
for submarine telegraph purposes" L. L. Hanrviasow. Dated 
November 7th. 

23,420. “ Improvements in or connected with incandescence electric 
lamps.” L. J. Brezrn, Sir J. B. Maru, Bart., M. P., and J. VERITY. 
Dated November 7th. 


29,430. “Improvements in electric controller mechanism primarily 
adapted for railway motors.“ W. P. Txompsom. (T. von 
Zweigbergk, United States.) Dated November 7th. (Complete.) 

23,433. “Improvements in and relating to the construction and 
arrangement of electric aro lamp cut-outs.” O. VERNIER. Dated 
November 7th. 

23,496. “Improved method of attaching the holders of electric 
incandescent lamps to their bulbe.” H. BinHanz. Dated November 
7th. applied for under Patents, &c., Act, 1883, Bec. 103, June 
10th, 1898, g date of application in France.) 

23,462. "Improvements in or connected with street electric 
tramways and railways.” G. W. BELL and E. R. Royston. Dated 
November 8th. 

23,481. “ rovements in or relating to electric furnaces for the 
production of calcium carbide.” J. Basrick. Dated November 8th. 
. 28,497. “Improvements in and connected with electrical tram- 
ways and in the transmission of electricity to the car or vehicles." 
W. H. Muneman. Dated November 8th. | 

23,501. "Improvements in and relating to phonographs and the 
like.” L. F. Dovarass. Dated November 8th. (Complete. 

23,503. "Improvements in devices for controlling the operation 
of electric motors.” H.H.Laxm. (H. See, United States.) Dated 
November 8th. (Complete.) 

23,510. “Improvements in insulators for incandescence electric 
lamps.” H. H. Laxe. (A. H. Spencer, United States.) Dated 
November 8th. | 

23,515. "Improvements in or relating to antiseptic supports for 
telephone receivers or transmitters.” A.J.Bourt. (A. Koltz, France.) 
Dated November 8th. i 
“ Improveinents in a method and system for generating 
and distributing electric energy." TH Bnrrisg THouMsox-HovusToN 
Company, Lrurrgzp. (C. M. Green, United States.) Dated Novem- 
ber 8th. (Complete.) AM 

23,530. “Improvements ina method and system for generating 
and distributing electric energy." THB BRIrmH THomson-Hovston 
Oo., rr (C. M. Green, Uuited States.) Dated November 8th. 


23,531.. “ Improvements in a method and system for generating 
and distributing electric energy.” Tum BnarrisH TuHOMSON-HOUSTON 
Oo., Liurrmp. (O. M. Green, United States.) Dated November 8th. 
(Complete.) 

23,532. ‘Improvements in electric brakes for electric railway 
cars and other electrically-operated mechanisms.” TEE Bnrrisn 
THomson-Hovuston Company, Limiten. (F. E. Case, United States.) 
Dated November 8th. (Complete.) 

29,533. "'Improvementa in electric arc lamps.” TRR Barrisy 
THomson-Hovustom Company, Lruirrzp. (O. E. Hartham, United 
States) (Complete. 


spring ratchet, so that the cylinder can 


" Improvements in re for air driven 
by electric or other motors.” Barris THomson- Oox- 
PANY, LiMITBD. (B. H. Libby and W. B. Potter, United States.) 


23,534. 


Dated November 8th. ( Complete.) 


23,538. “Improvements in or connected with ee induction 
apparatus.” A. vom TERPITz. Dated November 8 

23,541. “Improvements in apparatus for controlling electri 
motors.” H. Lerrmzr. Dated November 8th. 
deposit of metallic 


23,545. Process for obtaining an electrol 
films on aluminium.“ O. P. NaUHARDr. November 8th 
(Complete.) 

23,556. “Improvements in submarine cable telegraphs.” W. L. 
Wism. (A. C. Orehore and G. O. Squire, United States.) Dated 
November 8tb. 


23,593. ‘Continuous to alternating 
H.CnBaAPMAN. Dated November 9th. 


23,597. "Improvements in x Leges for the nm d 
metals.“ J. W. SuirH and W. Evans. Dated November 

23,659. “Improvements in and relating to the electrical pro. 
pulsion of tramway cars, railway carriages, and the like" D. 
RosERTSON. Dated November 10th. | 

23,662. Improvementa in electrical switches." J. H. TU 
Dated November 10th. 

23,699. Improvements in and relating to and 2 
poles used in overhead systems of electric prop N. 
STRACHAN. Dated November 10th. | 


28,706. Improvements in the manufacture of d brushes.” 
J. Lzissima and C. L. Hiest. Dated November 10th. (Complas) 


electric current transformer. 


23,716. Improvements in or relating to secondary or stonge 
batteries.” R. Happan. (G. J. Miller, United States.) Date 
November 10th. (Complete.) 


23,728. “Improvements in or connected with incandescent elec- 
53 lamps.“ J. J. Bnooxm and F. W. ALLEN. Dated November 
lith. 


23,750. Improvements in electro-dynamic relays for use on tele- 
phone and telegraph lines.” S. G. BBowm. Dated November 11th. 

23,753. “Improvements in electrical measuring 
called potentiometers.” J. A. Fiemme. Dated November 11th. 

23,768. “Improvements in rails with cable for electric traction.” 
A. P. WEraHT. Dated November 11th. 

23,820. “Improvements in apparatus for measuring the phase of 
alternating currents" J. Tuma and M. R. KALpmeg. Dated 
November llth. (Complete.) 

23,821. “Improvements in and relating to coin-freed telephones.” 
A. E. GILLESPIE and J. GILLESPIE. Dated November 11th. 

23,827. Improvements in the art of electric UK shrinking 
and in apparatus therefor.” G. D. Burton. Dated November 13th 
( Complete.) 

23,841. Improvements in brake apparatus for electrically-drivea 
cranes and the like.” J. B. Rum. Dated November 12th. 

23,853. “Improvements in l galvanic batteries.” B. F. 
WALEEB. Dated November 12 

23,890. ‘Improvements in electric velocipedes or other vehicles." 
A. HANSEL, Dated November 12th. 

23,895. Electric ignition apparatus for internal combusta 
engines" A. M. CLARK. (La Boolete Anonyme des Automobiles 
Peugeot, France.) Dated November 12th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Men. V. P. 
Tuompsom & Co. 322, High Holborn, W. O., and st Liverpool, 
Manchester, and Birmingham, price, post free, gd. ($n stampe). 


1897. 


gradually 

into circuit incandescent or arc , either singly or in groups. In 
a form shown in the drawings, which 

ful currents, the separate lamps or groups of lamps are connected to 

ste carrying brushes and mounted on a cylinder. The 

beat on a metallic segment carried on a central 

and connected to the leads. On turning the central cylinder 
means of a knob, the lamps oan be brought into circuit as 

The connection between the knob and the 


irection. The contact brushes may project from the face of a dis 
and bear on & sector in the face of another disc. Hither form of 
switch is adapted to be attached to an electrolier. 


12,996. '" Improvements in electric furnaces or electric heating ap- 
paratus." A. V. Nzwrox. (A. H. Cowles.) Dated May 25th, 1897. In elec- 
tric furnaces or other electric heating apparatus in which a gas vapour 
or the like is passed through a — —— material for te 

urpose of treating either the material or the gas, means are pro 
i y reversing the flow of gas through the apparatet, 
in order to equalise or regulate the heating effect. In the drawings 
is shown an application to an electric furnace containing s mess of 
carbon and & central electrode. Side flues, containing granulated 
carbon are fitted to the furnace, and communicate by water-jacketed 


pipes, with a reversing valve, gas supply vipa, and discharge PP 
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TRAMWAY MOTIVE POWER. 


A VERY few years ago several systems of applying power to 
traction had apparently an equal chanoe of eventual euccess ; 
cable, steam, compressed air, gas and electricity. The last 
and latest developed is to-day master of the field, and its 
supremacy practically unchallenged. That we in England 
have been behindhand in its wholesale adoption is due first 
and foremost to the Tramways Act of 1870, which (except in 
cases where powers have been recently acquired and a large 
traffic assured) effectually prevents any company from in- 
curring the necessarily large original expenditare entailed by 
conversion. Secondly, to the exceedingly stringent rules, 
especially as regards speed, laid down by the Board of Trade. 
It is clear that the greater be the safe daily possible mileage 
of a car, the larger the number of passengers it will convey, 
and the greater its efficiency. This mileage depends on the 
average and maximum speed allowed. We are confronted 
with the curious anomaly that while auto-cars, frequently 
driven by inexperienced and irresponsible people, are allowed 
to travel at 14 miles an hour, most electrical tramway cars 
are restrained from exceeding eight miles an hour. 

With the enormous brake power which can be utilised by 
electric cars, enabling them under favourable circumstances 
to come to a standstill from a speed of 12 miles an hour in 
less than 30 feet, it wonld seem that instead of laying down 
such hard and fast rales, it would be infinitely preferable to 
state the maximum distance at any particular place under the 
most unfavourable conditions in which a car should be 
brought toa standstill, We might profit by some of the ex- 
perience gained in Continental towns, where human life is 
considered quite as precious as in this country, and where the 
speeds allowed are far greater, instead of clinging to the 8 
and 10 miles allowance (with an exceptional case of 12 miles 
which has actually been granted in the case of a line 
running on a country road without horses on either side or 
any appreciable traffic). The Continental speeds are 12 kilo- 
metres (74 miles), 16 to 18 kilometres (10 to 11} miles), and 
20 to 30 kilometres (123 to 184 miles, for city, suburban, and 
ep tans lines respectively. It is to be hoped that just as 
the Board of Trade was several years ago enlightened 
enough to raise the allowable line voltage from 850 to the 
present 500 volts, it will Sons consider the question of 
increased speed. 

Experience in America has demonstrated that even with the 


high speeds allowed there accidents have not increased, but 


rather the reverse, since the superceding of horse by electric 
traction. The reasons which have chiefly conduoed to 
electric traction superceding all other systems are the great 
improvements in design of generators, motors, and steam 
engines, and their reduction in cost owing to the enormous 


output, and their increased efficiency. 


It has been frequently urged that for abnormally heavy 
traffic the cable is the only system. The report of the 
Metropolitan Street Railway Company of New York, for 
which we are indebted to the Street Railway Journal, dis- 
proves this. It is not intended to compare conditions 
which obtain in New York to those of London. The pre- 
sent condition of affairs is, however, far from eatisfactory, 
and anything which may induce action is to be weloomed. 
The Metropolitan Street Railway Company of New York 
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operates in round figures 210 miles of track, which now are 
made up of 127 track miles operated by horses, 60 by 
electricity (trolley or conduit), and 25 by cable. But six 
short years ago the entire system was operated by animal 
traction. During 1893 the Broadway cable (about 10 


track miles) was started, and in 1895, 15 more track miles 


of cable were put into operation. This was the end of cable 
construction, The Metropolitan Company had made several 
attempts to introduce the trolley into New York, but, owing 
to the condition of affairs which had previously prevailed 
there when the electric light, telegraph and telephone com- 
panies had all their wires overhead regardless of appearance, 
laws had been passed rendering the use of even a trolley wire 
impossible. The fear that any modification might pave the 
way for the general re-introduction of overhead cables and 
wires rendered repeal impossible. So much success had 
attended the use of electricity as tractive power, that, after 
the most careful investigation and expert advice, during 
which surface contact and accumulator systems had to be 
rejected as unreliable or inefficient, it was resolved to put 
down a conduit system, and to build the culvert in euch a 
way that, should electricity prove unsuccessful, the cable 
system could at once be installed without expensive altera- 
tion. E 
. The remarkable success of the conduit system is to be 
traced to the splendid way in which the conduit wes built, 
and which cost as much ag £20,000 per mile of single track, 
and never less than £10,000. Supposing that the entire 
metropolitan system of 210 miles could have been equipped 
on the best overhead rystem instead of the conduit, a saring 
of between two and a half to three million pounds sterling 
in the initial expenditure would have been effected. Only 
in a case like the one which presents itself in New York, 
and where the traffic is so abnormally heavy, would such an 
expenditure have been ible. It must not be overlooked 
that the construction of a conduit, besides at least doubling 
the zofal capital expenditure, entails an enormous amount of 
annoyance to a city during its construction, as the people of 
Brussels, Berlin and New York, now know to their cost. 
This would certainly be the case in our old towns, the streets 
of which are choked with drains, sewers, water, gas, pneu- 
‘matic, electric light, telegraph, telephone, and hydraulic 
pu services, and most, if not all of which, would have to 
moved to enable an electric conduit to be put down. "These 
conditions are often overlooked when discussions as to the 
merits ‘of trolley versus conduit are discussed. Both systems 
give perfect satisfaction if properly installed, once they are 
running. The New York results are of the utmost value in 
comparing horse, cable, and electric conduit systems, as all 
-three are owned and run by one company. 

A critical examination of the figures in the table is interesting 
and instructive. We must, however, not forget that the 
conduit lines are new, while the cable lines have been 
running some years. Notwithstanding, we get the unexpected 
result that the electric car mile only costs 62 per cent. of 
the cable car mile, although the cable in this instance is 
working under most favourable circumstances. The chief 
items responsible for this result are repairs and maintenance 
of cable, greater cost of keeping rolling stock in repair, 
owing to jerks caused by grip, greater cost of power, the 
cable requiring nearly one-third more power than the elec- 
tric system, greater damages due to accidents to people and 
property, greater cost of rtation (due, in one par- 


ticular, to car lighting, which, in the case of the electric | 


cars, is included in the motive power), and finally, to 
the expense of keeping the various pullies over which 
the cable runs oiled and in good working order, these 
all being moving which, in the case of an elec- 
tric conduit, do not exist. In this connection it is 
interesting to go back a few years and compare the figures 
obtained on the Chicago City Railway in 1895, with what 
obtains on the on Street Railway Company. 
These are set out in tabular form on page 817, and show 
that the results, as regards cable and electricity, have become 
entirely reversed, It is true that in the case of heavy traffic 
on electric roads, very large expenditure in fecders must be 
incurred. To compensate for this, however, there are no 
movable steel cables to be renewed, or moving parte, such as 


Research Laboratory of the Royal Institution. 


pulley wheels, Ko. To show the confidence which the 


Metropolitan Company place in electricity, it may be men- 
tioned that they are now building a power house which will 
eventually contain 70,000 I.H.P. in engines. Eight 6,000- 
I.H.P. engines have already been ordered, each directly 


connected to a 8,000 kw. direct current railway generator 


running at 75 revolutions. The fiy-wheels are 28 feet in 
diameter and weigh 150 tons ; the steel shaft is 87 inches in 
diameter. The chimney of this power house is practically 
finished and is 853 feet high, and an internal flue of 22 feet 
in diameter. EE 

The moral which we wish to point is, that whatever the 
case might have been a few years back, there is now. but on 
effective motive power, Electricity, applied directly either by 
the overhead or the conduit system. There may be other 
methods of application, such as surface contacts or accamn- 
lators, but these have never as yet proved themselves to be 
commercially successful on any Conni erabi ecale. | 


| A SHORT time ago a well-known a 

The du ue well - meani g chemist di l Usi 
certain calico-prints and cretennes wer 
responsible for a large amount of arsenic poisoning ; nt 
only amongst the poor, but in families of the highest aristo- 
cratio pretensions. He directed public attention to the 
matter, under the heading of Poison in Print," and leadi 
articles and letters to editors soon filled columns of daily 
newspaper. In one week the literature of the subject became 
so vast, that to cope with it the chemist had to oall in the 
services of half the press-cutting agencies of Europe; and 
in one month he had degenerated from a useful chemist 
into acommon journalist. But he was saved from perdition 
by & curious accident. Opening his letters one morning, 
the very first press-cutting caused him to consider hs 
ways, and he dropped the matter. It was from the Drum- 
tochty Messenger, and bore the well-known heading, “ Poison 
in Print,” followed by the announcement: “ A sermon vill 
(D. v.) be preached on Thursday next at Zion Chapel, by 
the Rev. Andrew McLean, on the total and complete reform 
and amendment of pernicious reading and poison in print, 
now distributed at present, and spread among boys and D 
and the young." But that is another story. Mr. Lehfeldt’s 
paper on “The Properties of Liquid Mixtures,” reminded 
us of it, and for the benefit of the gentler we take 
this opportunity of saying that although the title is: 
little suggestive of a treatise on drunkenness, the paper itself 
has remarkably little to do with the tem question. 
Mr. Lehfeldt is still working steadily in borderland of 
physics and chemistry, at the problems of miscibility and 
vapour pressure, in the hope of extending the laws of simple 
solution to the complex conditions of incomplete mixtures, 
and, ultimately, of establishing a thermodynamic relation 
between the composition of a liquid mixture, the vapour in 
equilibrium with it, and the saturation pressure of the system. 
lt is gratifying to know that purely scientific work of this 
character is rendered possible in London by the Da EAT 
v 

have pleaded the cause of a National Laboratory as a com- 
mercial desideratam will note with satisfaction this example 
of an investigation in pure science leading to a better 
knowledge of the behaviour of a commeroial substance like 
American petroleum. Minute details in the distillation of 
the petroleums are of the highest practical importance; to 
take only a single instance—the preparation of giocative, 
essences, and varnishes, for oil pai pas dri a slight error 
in the fractionating may decide the w question of 
manenoe or destruction of a picture. The paper 11 a 
Filon on “Certain Diffraction Fringes as Applied to M 
metric Observations, is a contribution from Cam 
The discussion was quite inadequate to the merit of 
arduous labours of Mr. Filon; that is, if the length d 
a “scratch” discussion is in any way a measure of the 
Physical Society’s appreciation. Fortunately, the case 3 
quite otherwise; the Society reserves its oriticiam unii 
someone shall study Mr. Filon's paper with the same close 
attention that he has given to that of Michelson. The die 
cussion is, in fact, adjourned, perhaps for eight years, until 
a Filon shall arise to his Michelson. 
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A HOT-WIRE COMBINED AMPERE-VOLT- 
WATTMETER. 


Bx MIOHAEL B. FIELD. 


(Concluded from page 769.) 


THe next point to notice is that the self-induction in the 
shunt circuits does not change the relative Jags of the various 
currents, which are representatives of the main current and 
E.M.F., as in the cage with the two-coil wattmeter, but it 
simply modifies the constant of the instrument, bringing 
into tre expression the faclor— 
13 1? 

(A TT TD s 
which is a constant of known value for any given frequency 
and is independent of the lag. It is also clear that for very 
considerable changes of frequency the valu of the above 
factor undergoes very small changer, the smaller, the lees 
(| + X) becomes, and that this factor approaches unity as 
(| + X) becomes negligible in comparison with r + p. 

As a matter of fact, the only self-induction which can 
be introduced into there circuits is due to leakage in the 
secondary of the transformer, for the instrument itself 
contains but & straight short wire of very high resistanoe 
through which the current passes. 

We can compare the self-induction of the transformer 
secondary required by different wattmeters, or, what is more 
to the point, the ratio of the self-induction of the secondary 
winding to the resistance of the whole circuit in the follow- 


ing way: 

To place them all on the same basis we will consider any 
given transformer wound with various secondaries to suit the 
different wattmeters. If v be the necessary voltage for the 
shunt circuit, and r the total resistance of this circuit, the self- 
induction of the secondary (being proportional to the quare 
of the windings) divided by the total resistance, will be pro- 


portional 0 or to the secondary watts. 


In the hot-wire instrument the output of the secondary is 


not more than 0°84 watt, whereas in some of the best watt- 
meters of the two-ooil type at present in the market the 
corresponding figure would be more than 15 times this 
amount, and since this deals only with the self-induction of the 
secondary winding, i e., excludes that of the shunt coil itself, 

since, as we have seen such self-induction, though 
negligible in well designed wattmeters, is of even less 


importance in the hot wire case, we are amply justified in 


ER neglecting ( + X) m p in the expressions for 1m 
fm. 
This simplifies the expression to the following form: 


(a c-r --p»p N 
4 72 R In 


and is true no matter what form the current and E. M. F. 
waves may have. 

If, again, we make the section of the secondary windin 
sufficiently great, so that p vanishes in the term (r + p) a 
ik o and c, be very small in comparison with o, in other 
Words, if R also disappears in the expression (R + 7), we get 
beck to the conditions represented in diagram I. where 


(D, Ed .) ° = watte, 


1 n[s and the watts = (= 9) * 
' 4R J n 
The above reasoning shows us that with the assumed 
method of connections the observed values of P., are not 
Wrictly the vector sum and difference of R C and k v for 
Owing to the fact that the small currente, C,,., also traverse 
non. induotive resistance R, the potential difference at its 
terminals is not altogether that due to themain onrrent c. We 
tee, however, that we are justified in considering these two 
"Tents independently, working out the value of the total 
voitage acting in the shunt circuit as if © were the only 
Carrent flowing through the non-indnctive resistance, and 
era name that D, is to this total voltage as r is to 
P. | 
In other words, the observed values of D,, must be 


.from total loss and magn 


multiplied by trte to obtain the real vector sum and 


difference of R c and & v. 
It is important to notice that change in the specific reeist- 
ance of the hot wires, due to the heating, does not enter in ; 


r is only involved in the expression (ey and as 


we shall see later, this is a factor of only 1 or 2 pər cent. at 
most, so that an increase in the value of r of 1 or 2 per cent. 
does not affect the result in the very kast. 
The method here described, as will be seen, includes either 
the loss in the trangformer or in the non-inductive resistance 
according as the former is connected in front of or bebind 
the latter, just as the measurement with a two-coil wattmeter 
includes either the loes in the main current coil or in the 
shunt circuit. . . 

It is preferable to include the transformer loss as this 
may be much less than that in the resistance; moreover, for 
given voltages and frequencies the loss may be known ard 
tabulated, and hence corrected for. This ir, of course, only 
neoessary where measurements of small quantities of power 
are being made. | 

The above method is applicable to measurements at high 
voltages just as well as for low, for example, the total loss in 
the whole arrangement when making a measurement on a 
5,000-volt circuit might be arranged so as not to exceed the 
power required by a 16-C.P. lamp. E 

If at any time a fresh calibration be required, it is only 
necessary to compare each instrument with a standard volt- 
meter employing for the current source a couple of aocumu- 


lator cells. 


Investigating the method here described on the lines laid 
down we see that the only error which comes in at all is that 
due to observation. Owing to the facts that the instrament 
is dirai dead-beat, that the scale is practically «qui- 

rtional, and with the help of the stop device, by which 

needles can be fixed at any time, the error of observation 
may fairly be said to be reduoed to something under twice 
the error of observation of any ordi dead-beat instru- 
ment. The range of the instrument may also be made as great 
as one pleases, for by arranging for various non-inductive 
resistances of different values, and by making a high tension 


transformer with a number of tapping on the secondary, 


the same instrument may be used with equal accuracy for 
large and small power measurements, and under any con- 
ditions of voltage, frequency, &c. | 

Before concluding this article it will be as well to append 
a few data referring to the arrangement shown in fig. 4. 

The data of the transformer are those taken from a one- 
arc lamp transformer, and though, of course, absurdly large 
for the case in point, will serve to demonstrate the small 


losses in the whole arrangement, even when making measure- 


ments in high potential circuits. 


r= 167. » 
p= 0008 „ 


Factor or numeric by which the constant of the instru- 
ment as obtained from the vector diagram (fig. 1) must be 
multiplied, because R + p is not negligible with respect to 
r = 1°028. | 

Voltage necessary to produce maximum deflection of 
D — 83. 

Volts secondary = 177. | 

Resistance of primary of transformer — 187 ohms. 

Primary current, 0202 ampere. 

Eddy current, hysteresis, and primary copper loss = 237 
watts. i | : 

Seoon loss = 84 watte, 

Lag of secondary E.M.F. behind supply E.M.F. as obtained 

4 . 


etising current = 04“. 

Maximum power capable of being read = 28 kw. 

Total los in whole arrangement — 87 watts. 

Deduction from observed value of watts, because loss in 
transformer is included = poth per cent. 

As a practical example on the use of the combined instru- 
ment, two measurements are given below : (a) where the load 
consisted of incandescent lamps; (b) where it was the com- 


bined loss of two transformers on open circuit. : 
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m - " "A 
1:50 185 3:35 035 (a) | 
1:63 1:87 3:28 124 () 
The constant as wattmeter was 74 8. 
» s „ ammeter was 5'23. 
8 „ 5 Voltmeter was 57 06. 
Hence the following :— 


Comparison with 


TUR P : 
Amperes. Volts. Watts. E s 
7 89 105:8 830 l0 833 (a) 
855 107-0 690 076 692 (b) 


The loss in the transformer amounted to only 4 watts or 
J per cent. of power measured. 

It is interesting to see how the diagrams for the above 
cases would turn out. : 

In the first case since the load is non-inductive, we have 


D, equals the sum of c n and k v, while D, equals the differ- 


ence between them. In the second case let 0 A, fig. 5, rt pre- 
gent the voltage Di; from the end, o, strike off a circle of 
radius equal to c R, and from the other extremity a circle of 
radius (qual to £ v. If B be the middle point of the line, 


o A, the length, c ; D, will represent Da and the angle, ¢, the 
power factor. 


ELECTRIC WAVE DETECTORS. 


THE receiver in every system of telegraphy by electric waves 
must contain a device of great sensibility for detecting 
electric waves. The coherer has been almost exclusively 
used for this purpose, but many other devices are known by 
which the presence of electric waves can be detected. A 
classification of thise cevices bas been made by Dr. 
Pochettino, which will be found in Z/ Elettricista, September, 
1898. This classification, with some explanatory notes, is 
given below. | 
I.—DETECTORS WITH SPARKS. 


Luminous Effects at Ordinary Pressures.— (1) The 
resonator of Hertz. (2) Rigbi's mirror; the spark [lays 
on a glass plate between the edges of a microscopic 
slit made with a diamond point in a coating of silver 
deposited on the glass plate. Tle sensitiveness of this 
detector is extraordinary, the sparks passing over the 
surface of a dielectric across a microscopic spark gap. Af 
reduced pressures.—A Geissler tub» is intercalated iu the 
circuit of a resonator, and is illuminated under the action of 
the electrio waves. An incandescent lamp with a broken 
filament may also be employed, the tpark playing at the 
point of rupture. | 

Chemical Effects: Explosive Medium.—The spark is made 
to play in a mixture of hydrogen and chlorine, or of hydrogen 
and oxygen. 

Payer Sensitised with Iodide of Potassium.—The spark is 
made to play cloge to a sheet of paper coated with starch and 
iodide of potassinm ; the well-known blue colour due to the 
liberation of iodine is produced. 

Ionisation of the Air: at Ordinary Pressure.— (1) The 
ionisation of air, and the consequent reduction of its 
resistance, is utilised to ring an electric bell. (2) The 
same arrangement may be connected up in circuit with an 
electroscope and pile. (3) A condenser and telephone has 
been used by Birkeland. The condenser was connected in 
shunt with the spark gap of a rectangular Hertz resonator. 
The two coatings of the condenser were connected to the 
telephone which distinctly indicated the passage of each spark. 
At Reduced Pressures.—(1) Zehnder's tube with accumu- 
lators. (2) Zehnder's tube with dry pile and electroscope. 
The Zehnder’s tube has four electrodes, of which two are 


connected to a resonator, and two, arranged at right angles, 
are connected to & battery of accumulators, or to a dry pile 
and an electroscope ; at the moment when the tube is under 
the influence of the electric waver, it is il:uminated, or the 
electroscope diverges. (8) Righi’s tube; this tube is so 
arranged that the electrodes, when struck by electric waves, 
establish two conducting circuite, which msy be used as an 
electric circuit to actuate an indicator. 


I[.— DETECTORS WITHOUT SPARKS. 


Physiological Effects.— Ritter's experiment indicating to a 
large audience the presence of electric waves by the coa- 
tractions of a prepared frog, after Galvani. 

Pondsromotive Effects —(\) Electrostatic effects (experi- 
ments of Blyth and Franke). (2) Electro-magnetic ( r- 
periments of Hertz). 

Magnetic Effects.— (Experiments of Rutherford). 

Thermal Effects. — (1) Dilatometer (experiments of 
Gregory) (2) Bolometer (experiments of Rubens). (3) 
Thermopile (experiments of Klemeneik and Lebedew). 

Diminution of the Resistance of Contact (coherere, radio- 
conductors).— (1) Metallic contact. (2) Network. (3) 
Tubes of filings. These last arrangements are due to 
Calzecehi, Branly, Lodge, Popoff, and Marconi. 


THE KR LAW IN AMERICA. 


THE Electrical Engineer of October 27th contains an article 
by Mr. A. E. Dobbs on the K R law, in which an-example is 
cited of telephonic communication over a line from Boston 
to Omaha, the circuit having a K R of 400,000. But as 
Mr. Dobbs has taken the resistance and capacity of the 
whole loop instead of that of one line only, as is done in 
England, the K R of the Boston Omaha line would be 
100,000 according to English practice. 

This is still a bigh value of a K R, and is given as 
disproving the K R law. 

The propourders of the K R law gave a rule where no 
guide previously existed, and probably they were fully aware 
that the law would r quire amplifying or even amending as 
greater experience was gained. Bat up to the present no one 
has succeeded in supplying a better rule. 

The article says :— | 

“ Lately, however, our English friends have discovered— 
what we knew long before—namely, that the lines could be 
cleared of the static charge, by increasing the self-induction 
and leakage. They place their wires 17 inches apart, while 
ours do not exceed 12, leaving a larger self-induction factor 
in oar favour. Then our bridging belle, algo, increase this 
factor, and also provide a path for the ercape of the static 
induction between the wires themselves, which may be 
roughly taken at balf the earth induction.” 

To those English engineers who have had to send mer 
over lines to remove occasional twigs, and even cobweb:, to 
prevent overhearing, it will be news that leakage improves 
telephonic working. 

In England all relays, indicators, &c., have been placed 
across the loop to remove their inductance from the main 
circuit. In that position they are a lesser evil, but it 
would be too much to hope that they facilitate speaking. 
For if bridging coils afford a path for the static charge, 
that is, if they cut down the end of a wave, would they 
not also cut down the beginning of a wave, would they 
not even cut down the middle of a wave? 

It has often been stated that a leaky telegraph wire works 
better than a sound one, but there is not a single authentic 
case on record that that is so; while Post Office reco:d: 
would show & multitude of cases where automatic speed has 
been reduced owing to low insulation. 

The article says : “This balancing the static capacity with 
the mutual self-induction is a fine art, and building the New 
York and Chicago line required the best engineering talent 
of the American Telegraph and Telephone Company to over- 
come some of the difficulties encountered.” 

It would be interesting to know how the best engineering 
talent of America balanced the static capacity with the 
mutual se,. induction, whatever that is. 


Vol. 43. No. 1,097, DECEMBER 2, 1898.] 


THE ELEOTRICAL REVIEW. 


818 


The article is illustrated with an ordinary mica lightning 
protector, and it states that while the protector affords no 
path to the telephonic currents, that it offers but very little 
obstruction against the static discharges, and as every station 
is equipped with these, it will be seen that the static charge, 
* of being increased with the length of the line, 
becomes materially reduced, so that it amounts to simply 
that which gathers between stations." 

This is certainly a very novel theory. It has hitherto been 
thought that a static charge cannot have a greater E.M.F. 
than the current that produces it. 

The Americans are not the only people who confound static 
capacity with static charge, and something similar to the 
following may be found in Eaglish prints : * Another factor 
in reducing the static capacity, is that of having regular 
leaks to ground, with a resistance high enough to prevent 
any appreciable loss of current.” No doubt we shall soon all 
know that electrostatic capacity depends upon the dimensions 
and positions of conductors only, and upon no other thing. 
The static capacity is no more reduced by a leak than is a 
pint measure made less than a pint by having a hole in it. 


THE MANUFACTURE OF THE LANGDON- 
N DAVIES MOTOR. 


WE have not only given from time to time in these columns 
the principal features of the Langdon-Davies motor, but 
some of its performances have been also recorded. It is 
apparent, from the article which precedes this, that the actual 
use of single-phase motors is increasing very rapidly. As a 


going to say it has reached anywhere near the degree of 
perfection possesge 1 by the continuous current motor, but it has 


CUKNES OF TESTING SHOP, 


some very excellent qualities, and if engineers were to accord 


to it a little more confidence it would not be entirely mis- 
placed. One of the first things hurled at a person who 


A 25-H.P. Lanapon-Daviges MOTOR 


matter of fuct, there are few alternating systems in this 
country on which there are not some; the Langdon- 
avies Company claim that they have motors on more than 
30 alternating circuits, and that at any rate shows 
somebody has sufficient courage to adopt them. The 

ating current motor has been a much maligned 
machine, and it is not to be wondered at, but it would be 
futile to deny that there are machines now on the market 
Which are practical enough for ordinary work. We are not 


advocates alternatiog single-phase motors is the power factor, 
this is then followed by the remark that they are impracticable 
in moderate sizes. The power factor is gradually finding its 
own level, and when it is mentioned that motors up to 25 
H.P. are being sold, it is apparent that this company’s 
single-phase motor is out of its swaddling clothes. 

Some days ago we had the pleasure of visitiag the first 
factory in this country entirely devoted to the making of 
single-phase motors, for in all fairness that remark can be 
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applied to the works of the Langdon-Davies Electric Motor 
Company in Southwark Street. The factory is divided into 
six floors; in the bisement the heavy work is carried on, 
and here are arranged the lathes and a variety of machine 
tools. It is of some interest to learn that the whole of the 
shafting and'machines in this shop—indeed, throughout the 


position, these are filled with molten type metal, which 
effectually keys the stator and frame together. The top 
floor is devoted to pattern making, the whole of the wood 
working machinery being driven from a 4 H.P. electric 
motor. A Waygood gcods lift gives access to each floor, 
and is operated by means of an alternating current motor, 
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WINDING SHOP at LaNGDON-Davies ELECTRIC MOTOR Company. 


works, are driven by Langdon-Davies motors; moreover, the 
requisite electrical energy i8 obtained from the mains of the 
London Electric Supply Company. A 6-B.H.P. motor drives 
the principal shafting in the machine shop, while a 8-B.H.P. 
drives another portion, ard, in addition, a 14 feet bed lathe. 
Above the offices, which are on the ground floor, is 


À tour through the shops of the Langdon-Davies Company 
convinces one that the manufacture of alternating current 
motora is being conducted on a large scale, and we trus 
that the vigorous policy of the company will achieve a 
uer commensurate with the efforts that are being pui 
orth. 


Lanapon-Davies A, C. MOTOR DRIVING Dynamo. 


the 'winding shop, where a considerable number of 
men and boys were winding various size rotors and 
stators. The next floor is devoted entirely to testing, and 
here every motor goes through a trial run before it is sent 
out. A correct recordiof:the power given, with the amount 
of electric energy 'absorbed, is made. Still ascending, we 
reach the fittings shops, where the paris are put together. 
The stator is secured. in its, frame in a neat manner; in 
the frame are grooves, and when the stator is placed in 


American Trusts.—In a brief article giving more light 
on American trusts, the Daily Chronicle says that they have 
long been a public scandal, bnt in spite of the Anti- Trust 
law they continue to grow, and their present capital amounts 
nearly £541,000,000. Of this sum, over 60 millions sterling 
is sunk in electrical combinations, and about 12 millions 
sterling represents the capital of the telephone trust, w 
controls the;lines of the United States through practically 
five companies. 


h 
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REVIEWS. 


Elektricitdt direct aus Kohle. By ETiENN& DE FODOR. 

Wien, Pest, Leipzig: A. Hart!eben’s Verlag. 

This volume forms one of the latest additions to Hartle- 
ben's well-known electro-technical library, and comprises a 
very complete account of all that has been done and written 
on the interesting subject of the direct production of elec- 
tricity from coal. This has been a dream of the electrician 
for many a day, and many announcements have been made 
of the 8 solution of the problem; but, unfortunately, 
these inventions have not got further than the laboratory. 
The problem seems to be extremely difficult, if not insoluble. 
We do not yet know enough of molecular physics, and the 
relation of electricity to the atom to compel the potential 
energy of the chemical affinity of carbon to convert itself 
into an orderly eleotrical onrrent. De Fodor divides his work 
into (1) & history of the use of carbon in voltaic batteries; 
(2) carbon elementa in fused electrolytes; (9) elements with 
two metal electrodes in a fused electrolyte; (4) carbonic 
oxide elements; (5) the transformation of heat into elec- 
tricity, as in the thermo-eleotric battery; (6) the transfor- 
mation of chemical energy into electricity. Borchers's, 
Jacques's, and other recent attempts to throw our present 
central station pat on the scrap heap are described in fall 
detail; in the latter case a great part of R»ed's criticism is 
quoted verbatim. If there is any fault to find with De 
Fodor’s monograph, it is that the material has been but im- 
perfectly digested and assimilated—quotation marks are 
somewhat too prominent on his pages. It will form, how- 
ever, useful and interesting reading to those who propose to 
seek after this valuable and deeply hidden secret of Nature. 


The Interpretation of Mathematical Formule. By EDWIN 
J. Houston, Ph.D. (Princeton) and Arthar E. 
a E Sc.D. London: Swan, Sonnenschein & Co., 

imited. 


Algebra Made Easy. By the same authors and publishers, 


.- Electricity Made Easy. By the same authors and publishers. 


2. — T. W 2 . 


These three books are not serious contributions to kaow- 
ledge, nor do we think there can be any large class of persons 
to whom they will be useful. The first and second are 
intended to enable a totally inexpert reader to follow 
intelligently statements in mathematical symbols found in 
electrical text-books and treatises. Such an aim can only be 
delusive, The preface to the first book explains that the 
authors desire by this little work to show a certain common 
idea to be fallacious; the idea being that. mathematical 
training is essential to understanding the results of applied 
mathematics. The proposition is hardly worth discussion. 

The third book is designed to give a non-technical reader 
clear ideas as to the use and construction of ordinary electrical 
appliances, such as lamps, switches and meters. The 
descriptions are clear and easy, and the book is liberally 
illustrated. The firat chapter opens with a careful description, 
admirably illustrated, of the mode in which an electrician 
employs a “spigot” and “faucet” to turn water into s sink 
in which he is about to wash himself. The sink is of u 
particularly handsome design, and is furnished with two taps, 
marked respectively S F and 8“ F,, like the regulator of a 
watch, so that the reader can make no mistake. The authors 
let the ambitious student ‘down very gently, and sre careful 
throughout not to discourage him by severe mental strain. 
m can be safely trusted in the handa of the young 

i 


Rss d 5 Ray, August, 1898. The Redman 
ablishing Com 129, Shaftesbury Avenue, Cam- 
bridge Circus, WO. ý i * li 
American X Ray Journal, August, 1898, &. American 
X Bay Publishing Company, St. Louis. 
Ns number of the Archives of the Rintgen Ray con- 
ind several valuable papers read before the Róntgen Society, 
on and abstracts from various sources, and a capital set 
reproductions from Röntgen photographs. Among the 
Papers are one by Mr. Apps on the “New Induction Coil,” 


of Messrs. Rochefort and Wydts, as described in the ELEc- 
TRICAL REVIEW, February 4th, 1898. Upon an abstract of 
Mr. Apps’s paper we have already made some critical remarks 
(see ELECTRICAL Review, Vol xlii, p. 782), and after read- 
ing his full paper we do not see any reason for altering the 
opinion then expressed. The Rochefort-Wydts coil has 
since been exhibited at the Royal Society by Messrs. Watson 
and Sons, though we have not heard with what success it 
has been used in the laboratory. Dr. Macintyre’s paper on 
Contact Breakers” is somewhat unsatisfactory, owing 
chiefly to the fact that the illustrations thrown on the screen 
when the paper was read are not reproduced in the report. 
We find it hop2less to get any clear notion of Dr. Macintyre's 
new contact breaker from this report. There appears, from 
the paper and the discussion, to be a lamentable ignorance 
of the theory of the induction coil, even among those who are 
reckoned experts in its construction and use. A collection 
of his gy ete contributions to Róntgenrayology is given 
here by Mr. T. C. Porter in a very convenient form. 

The American X Ray Journal is written in a somewhat 
lighter style than its contemporary on this side, but yet 
contains no less valuable information. We notice in this 
number a paper by S. H. Monell on the state of X ray prac- 
tice in London, and & comparison with the practice in 
America, of which he is one of the leading exponents. He 
appears to think we are deficient in “all-round” men on 
this side—each operator is acquainted only with one small 
branoh of the subject. Dr. Bleyer propounds a curious 
theory about X ray burns, namely, that they are due to 
zymotic germs carried into the skin by the Röntgen raya. 

hece germs generate poisone, which pass into the circulation. 
The best cure for these burns he finds to be a hair of the 
dog that bit him, namely, electrolysis of the part affected by | 
a current of moderate voltage. We can commend this 
American X Ray Journal to all workers with the X ray. 


First Stage Inorganic Chemistry (Practical) for the 
Elementary Examination of the Science and Art Depart- 
ment. By FREDERICK Bippow, D.Sc., Ph.D. London: 
W. B. Clive, University Correspondence College Press, 
18, Booksellers’ Row, Strand, WO. 18. 


This is the latest issue in The Organised Science Series,” 
which the Univeraity Correspondence College Press is pub- 
lishing under the general editorship of Mr. William Brigga, 
M.A., and is quite equal in merit to those other little hand- 
books from the same source which we have already favoar- 
ably reviewed. There is a great difference between a thesis 
on chemistry by some great exponent of the science and a 
hand-book compiled by an expert in the art of teaching for 
the purpose of aiding the reader to pass examinations. This 
is undoubtedly the object of the books which are issued in 
“The Organised Science Series,” and whatever views we 
may hold regarding the “examination-wallah,” we are 


. bound to admit that these books which are primarily 


intended for his needs do not miss their mark. The matter 
in the little hand-book before us is well arranged according 
to an intelligent system, and the explanations are Incid and 
concise. We have tested some of the instructions for making 
certain of the more complicated experiments, and find them 
accurate and clearly put. We do not imagine that any 
student, however earnest, will rise to any greatness who 
learns all his practical work out of books: we think the 
German system of teaching the better, and our opinion is 
justified by the results. But as an aid to the student when 
he cannot consult his master this book is excellently 
designed. 


A Pocket Electrical Dictionary of Electrical. Words, Terms, 
and Phrases. Fourth Edition. By Epwin J. Houston, 
Ph.D. (Princeton). London: Swan, Sonnehschein and 
Co., Limited. B 


A very handy and comprehensive collection of electrical 
words. We have examined a considerable number of the 
explanations of terms, and they appear to be as satisfactory 
as the limits of s permit. We notice billion is used to 
represent 10° and trillion 1012. Usage on this point seems 
to differ. Dr. Houston’s practice corresponds with the 
French, while Encycl. Britt.” gives billion as 1012, 1.¢., the 
square of a million; and trillion as the cube of a million. 
This corresponds with the practice that we learnt at school. 


816 


THE ELECTRICAL REVIEW.  [Vol43. No. 1,097, Decumnmn 2, 1898, 


HIGH SPEED COMPOUND VERTICAL 
ENGINE. 


THE accompanying illustration is that cf a high speed engine 
for central station electric lighting or transmission of power, 
manufactured by Messrs. W. H. Allen, Son & Co., of 
Bedford. 

The engine is of the three-crank double-acting compound 
vertical type, capable of indicating 550 horse-power when 
running at a speed of 300 revolutions per minute, and sup- 
plied! with steam at a pressure of 1120 lbs. on the square inch 
at the engine stop valve and non-cordensing. The cranks 
are placed at «qual angles ofj 120°, and ‘the’adoption of the 
three lines of working parts} injithis ard similar engines for 
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central station work has been brought about by the necessity 
for an extremely even turning momert when they are used 
for parallel working of alternators. This design has further 
proved to be accompanied by other incidental advantages, 
both to the manufacturer and user. ‘The three pairs of com- 
pound cylinders (each pair arranged at tandem, 12 inches and 
21 inches diameter x 104 inches stroke), with their working 
erde being exactly similar to one another, the wear of the 

rings throughout the engine remains perfectly uniform 
under all conditions of load, and no question of securing the 
proper proportion of work between a high pressure and low 
pressure cylinder, when placed side by side, arises. The 
smaller size of the parts also enables a high speed to be main- 
tained, and makes the dynamo proportionately more econo- 
mical. The system of lubrication is that which of recent 
years has found great favour with central station engineers, 
the oil being forced by a pump driven from eccentrics on the 
crankshaft through a series of pipes to each journal. The 
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pressure maintained is about 15 Ibs. par square inch, which 
serves to flood the working surfaces with oil when the pres- 
sure is relieved on the up and down strokes, so that when 
the pressure is again restored, a film of oil is interposed 
between the bearing surfaces. 

The cylinders are mounted on a cast-iron trunk with inter- 
mediate distance pieces. The piston and valve rods pass 
through glands in the top "ti bottom of these distance 
pieces, so that in the first place oil cannot pass up into the 
cylinders and so work into the boilers if the engine is con- 
densing, and in the second place, water cannot enter into the 
trunk chamber and gradually wash out the oil. The trunk 


is fitted with three hinged doors at the front and two doors 
at the back, so that easy access can be obtained to the 
interior, 


The whole of the working parts are of Siemens- 
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Martin steel, capable of withstanding a tensile stress of 28 
to 32 tons per square inch, with an elongation of 27 per 
cent. in 2 inches, The pins for crossheads are of a spec 
steel, which is chosen for its suitability for case-hardening 
without becoming too brittle. The valves are of the piston 
type strung ona rod with suitable distance pieces and with 
powerful spring at the top so as to allow a certain amount 
of flexibility. Each set of valves can be withdrawn and 
examined by removing the valve cover on the high pressure 
cylinder. Each pair of high and low pressure d 
with their valves is bored out after they are fixed an bolted 
together, so that when finished. the cylinders and valves are 
true and in line. The pistons are made of wrought-steel, 
and are fitted with Rowan’s nt piston ing. 
sensitive governor acting on the throttle valve ina 
levers controla the speed of the engine, so that 
momentary increase in speed when the whole load is thrown 
off does not exceed 10 per cent., the rise in speed from full 
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load to no load being from 2 per cent. to 3 per cent. of the 
full load speed. This size of engine is suitable for a 350 
kilowatt dynamo, and has been supplied both for electric 
lighting work with single-phase alternator, and for electric 
transmission of power with a three-phase alternator. The 
steam consumption at full load is 213 lbs. per I.H.P.-hour 
when non-condensing, and 18 lbi per B.H.P.-hour when 
condensing. | 


THE PROBLEMS OF THE DISTRIBUTION OF 
ELECTRICITY IN OUR GREAT CITIES. 


ACCORDING to Electricity (New York) of October 12th, the 


electrical engineers of that city are somewhat excited with 
regard to the promotion of the New York Gas, Electric Light, 
Heat, and Power Company, a company registered on October 
3rd, with a capital of £5,208,000. It is believed that this 
company has been based upon a combination of existing 
companies, since it is known that one of the chief objects of 
the new company will be the distribution of electricity for use 
in New York. The Metropolitan Traction Company, whose 
cable system of working their lines is row in process of 
transformation to admit of electrical traction, is one of the 
a which it is expected will be taken over; and the 

uits which are now being laid for the electric cables 
in Broadway, are much more numerous than the traffic would 
seem to demand. 

This fact is taken as an indication that a portion of the 
number will be used for lighting and general distribution 
pu , acd if this is the case, the “combine” will not be 
without its advantages. When London has reached that 
stage of electrical development already arrived at by New 
York, and electric street cars supplied with energy from 
underground cables,* ron through all the outlying districts 
of the metropolis, acting as feeders to the underground 
railways that connect the various portions of the central zone, 
Londoners may be inclined to hail with satisfaction any com- 
bination which lessens the number of separate companies 
interested in the service mains below the surface of their 
streets, We suffer many things already in the metropolis 
from the frequency of the interruptions to street traffic due 
to the laying or repairs of the gas, water, or electric lighting 
mains; and the amount of bad language used by hurried 


City men in the course of one year, attributable to this 
When to 


cause, is something too awful to contemplate. 
electric lighting mains are added electric power mains, 


hydraulic power mains, telegraph and telephone wires, the 


exasperation of Londoners from delays of this kind 
will probably reach a pitch which can no longer 
find relief in language—however bad—and action of 
some kind will be demanded to render the breaking of the 
road surface less frequent. Only two solutions of the diffi- 
culty seem possible. Either a combination of electrical 
Interests must be permitted to occur, and all distribution of 
electric current in any given area be thus placed in the hands 
of one company, or the local authorities must build subways 
in the main thoroughfares, and charge rent from the various 
gas, water, telegraph, telephone, electric light and electrical 
ja companies who use them for their service mains. The 
t plan is that which will probably be adopted in the 
model city of the future. The convenience and rapidity 
with which faults can be detected, or repairs effected, with 
such a system, without any obstruction to the street traffic, 
a ferent; and now that such a complex network of wires 
pipes runs below the streets of our large towns and cities, 
to payments from the various companies for rent would pro- 
bably cover the interest on the initial outlay. But it is 
necessary to look ahead, and the action of the Metropolitan 
on Company, of New York, in laying a much larger 
number of cables than its traffic demands, is not without its 
lessons for Londoners. 


» We surmise that, within the County Council area, the decision 
be against the “ trolley.” 


COMPARATIVE COSTS OF CABLE, ELECTRIC, 
AND HORSE TRAMWAYS IN 1895 AND 
1898. 


The following are the figures referred to in our leading 
columns :— 


Cuicaco City Rainway Company, 1895. 


— | Cable. Eleotric. Horse. 
| 

Total operating expenses per 

car mills 55 d E | 5:044d. 7°288d. 15 049d. 
Mileage in single track miles , 34 117 9 
Ratio of operating expenses 

to receipts ... — . | 4969% 40% 80:07 % 
Car miles run gak .. | 14,872,580 | 5,526,760 | 1,452,560 


METROPOLITAN STREET RAILWAY Company, NEW YORK. 
12 months ending November, 1898 


| Cable. Electric. Horse. 
Maintenance of Permanent | ———————|——————— |- 
Way.— Pence per Pence per Pence per 
; car mile. car mile. car mile. 
Materials and labour on track | | 
proper 223 ae .. 0580 0110 0:275 
Tube cleaners aud oilers 0 220 0 030 0 000 
Repairs to buildings ... — 0015 0:005 0 050 
Snow and ice ... EM 0065 0 020 0:030 
Repairs of cable and labour... 0 880 0 000 0:000. 
Total . 1760 0 165 0:355 
Maintenance of Eguipment.— | 
Cars and vehicles T 0 285 0:200 0 190 
Cable or electric equipment, 
ls, ce. 0130 0:210 0 000 
Total. 0465 0410 | 0:190 
Power.— | ; 
Repairs to steam plant T 0 065 . 0015 0:000 
„  » electric and cable 
plant a sas .. | :0080 0:095 0 000 
Harness and stable equipment 0000 0:000 0 09) 
Horses, renewals, feeding, 
hostlers, &c. ats ssid 0:025 0 235 3 075 
Engine and power service, 
fuel, light, and power sup- | 
plies... or -— 885 0775 0:515 0:000 
Water ... 0 090 0 040 0:033 
Total ... | 1 005 0 840 3:200 
Transportation.— x 
Conductors, drivers, inspectors, : 
car lighting, oil, car house 
expenses, &c. see is 3935 ; 3075 4:245 
General Expenses.— | 
Offices, clerks, damages, &c.... 1035 0 6:0 0 935 
Total operating expenses | 8:200 5 100 8 925 


| 


11,991,404 | 7,110,090 | 15,994,912 
477% 37:9% 65:37, 


Total car mileage... er 
Ratio of workiog expenses to 
receipts à aia 


 STANDARDISING STEAM ENGINES. 


Iw raising tke question of the proper proportion of the parte of an 
engine, ‘he Engineers Club of Philadelphia got hold of a very 
difficult subject. Years ago when all engines were of the original 
beam type, there was a series of rules for the sizes of parts. The 
rules were based on some units as the cylinder diameter, and, we 
believe, they fairly corresponded with the general practice of the 
day. Such a set of rules wasob'a/ned by the writer—in apprentice 
days—carefully copied into his pocket-book, and he has never used 
them. 

Such rules never can be 5 useful, certainly never bind - 
ing on the draughtsman. Practice and materials vary so quickly, 
and in the last 30 years we have passed from the era of cast-iron 
main shafts to the far different practice of to-day. . 

Precedent is not a very safe guide in steam engine design. Precedent 
was for years allowed far too much weight in the design of single 
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acting engine shafts. It resulted in such dimensions as ruined some 
of the first makers of high specd engines, and were a terrible nuisance 
to users, and we have known users of engines to demand shafts 
larger than the maximum of the builders, and to find very great 
difficulty in getting them. Precedent, as exemplified in slow speed 
double acting engines, did not indicate that the shafts of some high 
speed single acting engines required to be about six or seven times as 
strong torsionally as double acting engines of equal power. Thus a 
2 inch shaft might require to be from 34 to 3# inches diameter to 
transmit an equal power when the engine became single acting. 
Engines for stationary purposes are so very variously harnessed to 
work, and their whole conditions differ so widely, that standardising 
must be very difficult. Makers vary so much in their choice of mate- 
rials, that standardising would imply even astandard material for a 
given part, and it is difficult to see how one could avoid a standard 
design, so that all makers would make exactly the same engine in the 
long run, as now tube makers are supposed to make the same tube. 
There would be no room for improvement, except along the lines 
followed by Americans in car details, which are settled by discussion. 

We are apt to imagine that all that is possible is known of con- 
structive materials. The American bridge engineers were at one time 
Med d confident on fibre stress and load calculation, and puffed up 
th in connected bridges as compared with English wastefal 
ested structures. There was some basis for their uments, and 
very much was learned from American methods of calculation and 
construction for such carefully and most economically designed 
bridges, allowed each part to bear its intended load, and did not, 
being pin connected, allow surrounding parts to absorb excesses. 
Hence the rapid failures of floor beam connections, &c., which drew 
attention to the neglect of impact and reverse stresses, and gave proof 
to Wöbler's theory of stress action, the neglect of which by high speed 
engine builders bas had s» many disastrous results in broken shafts. 
The shallow man is apt to say that crankshafts are peculiarly weak, 
and he points to broken crank axles in locomotives, and tells you they 
cannot be made strong enough. This is because he does not 
recognise the whole of the stresses involved, nor does he 
realise that in a locomotive the space is limited rather than 
the desire to strengthen. 80 long as makers of stationary 
steam engines make different designs, they will, rightly or wrongly, 
adopt different proportions. Different parts are so very inter- 
dependent, that if one is changed others must follow. An apparently 
weak shaft at the bearings may run cool by virtue of a large middle 
diameter, for the shaft will not deflect. An ideal design of crank- 
sbaft would start out first as a paraboloid structure to carry a heavy 


central load. The crank end would then be designed with a view to 
resist the torsion and bending steam stresses. A thin shell would be 
added at the central diameter for torsion stress, and the middle 
diameter would then be strong for both bending and torsion. This 
shell would be carried the full length of the paraboloid at the proper 
thickness to take the torsion stress all along. Thus in the figure, a, 
is the spindle to carry the bending stress to the inner edge of the 
bearings, B is the piece of neck large enough to take the crank 
stresses; B is continued as a gradually reducing shell over the spindle, a. 
This shell, unloaded by any central load, will carry all the torsion stress, 
and the centre piece, a, would be unnecessary but for the fly-wheel. 
The point of the spindle, however, would possess no shearing resist- 
ance. To resist ehear a second shell, c, is put on of a section 
to resist shear decreasing to nil at the centre. The maximum 
thickness of c must, for practical reasons, be continued, as D, over the 
neck, B, and an end, E, which must be larger in diameter than oC, to 
avoid a crack forming at f, must be joined on to c. The dotted lines 
show further metal put on to bring the outline of the shaft to a prac- 
tical form for attachment of wheels or eccentrics, but if this final 
outline contain all the others the shaft will have a margin for defects 
or contingencies, and though it will be made a solid forging it will 
take care of the various stresses provided for by the detailed por- 
tions, and it will matter nothing to tbe designer which part takes 
care of the bending and which part of the shearing or torsive stresses. 
In this respect the shaft resembles a solid riveted bridge, and it is 
stronger than if built up of carefully fitted central spindles and 
shells. It it should fail, however, it cannot so readily be discovered 
by what cause it failed. All that can be known is that the sum 
of the stresses exceeded the sum of the sections, 

As a rule shafts fail at the necks. Tois does not necessarily 
mean that the shaft was too weak there, for it may have been cen- 
trally weak, and the undue deflection caused thereby may have 
caused the neck to become hot, and even a larger neck would become 
even hotter. An enlarged middle diameter might even enable the 
neck to be reduced with advantage. The synthetic design of a 
structure is a useful study, in that it trains the mind to discover all 
the stresses, In the example given the designer is confronted with 


two factors of prime importance The central weight which makes 
for deflection, and the very serious nature of crank-bending stresses 
which points to the necessity of three part brasses to support the 

i mals in the 


for torsion and an outer shell to resist bending. In carrying out 
in practice, it would be found that the part D, put on to fit against 
the part c, would probably be the part necessary for bending, and 


tion has ever been accorded to crankehafts beyond the necks, to which 


 Rankine gave some attention. Middle diameters were entirely neg. 


lected until the advent of heavy rope drums and hot necks. These 
occurred because deflection threw all the load on the inside end of the 
bearings. This showed two faults: first, a too small middle diameter; 
and, secondly, an omission to incline the bearings inward to the same 
slope as the thaft. This led to the use of swivelling bearings by 
Hick Hargreaves for selt-adjustment. 

The resistance of steel to the various stresses of bending, shearing, 
and torsion is so various, that the individual treatment of every stress 
is proper and correct. Their treatment, as a whole, can be empirical 
only, and blinds one to the true state of things. 


FEED WATER HEATERS. 


Tux importance of feed heating is so great that one wonders to note 
the tone of argument which is employed in Mr. Halliday’s recent 
paper before the Institute of Marine Engineers. No steam plant of 
any size in the textile districts has been fed other than with hot feed. 
Very commonly the economiser heats the feed to boiler temperature 
and the boiler adds latent heat only, and so acts under best thermo- 
dynamic conditions. Where there are no economisers and the engine 
is of high pressure type, the exhaust steam will usually be found to 
be employed to heat a coil, preferably on the counter current system. 
Any is better than a cold feed. Even the injector which pre- 
vents the exhaust steam being employed is an economy in tbat it 
keeps the boiler always hot, promotes circulation thereby, and saves 
the plates. When heating by the exhaust steam, Mr. Halliday strucks 
true note when he said possibly this did not represent all the gain; 
he produced evidence to the e tbat even where feed heating was 
done with live steam there was economy simply because the water in 
the boiler was always fully alive and in free motion, sweeping rapidly 
over the plates and abstracting heat better from the 

In feed heating by waste gases, the heat lost by the gases showed 
the entire gain, but it did not, however, show the gain in durability 
of boilers. In feed heating by steam taken from the L.P. or other 
receivers, the gain might 
better heat absorption of the boiler. 
his hearers that there was a saving by using a waste gases 
or to argue that there was a saving. . The subject is past 


e. 
More to the point were statements that economy followed on more 
rapid water movement. As between velocities of 0'1 and 0'3 metre 
per second, the rate of increase cf transmission rose rapidly, and less 
so when the speed rose from 0'1 to 1:1 metre, but there was still a 
rise in efficiency. Mr. Yarrow had split his boilers into two, a water 
heating and an evaporating section. 3 of = is bern follow- 
ing out stationary engineers’ plans, who have for years y 
their boilers into two parte, sad it is in stra ling against the system 
that water-tube boiler people make the — of thinking they can 
get round Nature by using tubular boilers. Of course, they cannot. 


the boiler generally. If they really are, as claimed, so much colder, 
how can the rapid circulation be claimed which would instantly alter 
this fact ? 

Mr. Halliday evidently wished to lay stress upon the im 
of circulation ia promoting heat absorption, but the re pai 
reads like a sudden discovery of feed heating as though no one bad 
ever done such a thing before. The point was raised by Mr. Haw- 
thorne whether it would not be better to exhaust to the atm 
and heat the feed by exhaust steam up to, say, 190° or 200°, than to 
run condensing, and ‘only heat the feed to 120° by exhaust steam. 
He looks at the 12 or 13 lbs. of vacuum as of much less importance 
than it was in the days of lower steam pressures. If the condenser 
were abolished, the indicator diagram of the low pressure cylinder 
would often be very small, and we are inclined to doubt the economy 
of high pressure (i.e, non-condensing) working, even where steam 
pressures are high. ae 

Practically condensing means working to a lower limit of temperature 
by about 100°. Even steam at 295 lbs. boiler pressure has only 881 
of absolute temperature. To exhaust at 220° or 120° implies a lower 
limit either 711° or 611°. The usual efficiency equation would show 
a nominal difference as between 0'193 and 0306. In other words, the 
condensing engine should be fully 50 per cent. more efficient asa heat 
engine; or with a boiler pressure of only 100 lbs., the nominal 
efficiency of a condensing engine would be 0 235, or considerably 
above that of a non-condensing engine with boiler pressure 295 lbs. 
Obviously the theoretical efficiency is not fully secured in any case, 
but the figures will be sufficient to show that condensation cannot 
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lightly be thrown away. There is so much heat in the exhaust steam 
that only a small 3 of it can be utilised in feed heating. In 
manufacturing industries where much beat is required it is often the 
case that engines are worked condensing that would be far better 
employed exhausting to the water tanks in place of much live steam 
being employed in water heating. But this is an entirely different 
matter and on board ship cannot apply. Those who argue for sup- 

g the condenser are apt to simply compare the ratio of the 
vacuum, say, 12 lbs., with the old-fashioned pressure of 60 lbs., and 
again with the newer pressures of 200 lbs. In one case the ratio is a 
fifth; in the other about a sixteenth. Ergo, economy by condensing 
only about five-sixtecnths what it was in the old days. But in the 


formala m-n the value of 100° is not so seriously different for 


1 
a wide range of temperature absolute. 

Condensing may bs more important for low pressures of steam, but 
there is not the serious difference that a superficial consideration of 
pressure ratios would indicate. We have sometimes thought that a 
good deal of complication and weight might be saved and very little 
economy sacrificed by the use on board ship of the ejector condenser, 
ee should work well with the unlimited water supply available 
at sea. 


THE ELECTRICAL ENGINEERS RE. 
(VOLUNTEERS). 


13, Victoria Street, B. W. 
REGIMENTAL ORDERS. 
THE following promotions are made :— 


^ Rank. | Name, Promotion. | Date. 
| l i 
| 1898. 
20 | Sapper E. Rorke To be Quarter- Nov. 1 
| Master-Sergt. | 
14 . Sapper H. W. Jessup .. | To be Sergeant Nov. 1 
28 j" " J. H. 8. Phillips ous n [1] 1 
9 | „ ' W.B. Entwistle n ik | c» d 
27 n | W. Bunn... : eee eee ” i [T] 2 
6 | , T. Brown fas ie M | x 4 
21 | » L. Birks eee TD eee » | » 3 
79 „ J. F. Lister " | » 8 
14 5„ A Charlton " i n 9 
94 „ C. H. Warren ; » | » 4 
30 „ J. E. Field : | i ko uw 3 
17 | „ FH. F. Bigge - 1 n „ 6 
49 " G. A. Poynton si ‘i n 7 
44 ii 8. B. Marshall | " „ p 8 
62 | Sapper | B. Pontifex .. To be Corporal Nov. 8 
25 h H. H. Bicker Oaarten ... " | oy» 9 
35 1 A. F. Evans if " n 9 
36 » H. Hamilton á |. 9 
69 |, F. W. Dalton i » 9 
61 | n E. G. Sheppard ‘i „ 9 
31 ! ” J. Stone TI 9 0 20 » | » 10 
29 „ FE. E. Wiltshire. s " 5 11 
71 | , FE. V. Watson oo Pow d 
102 » F. Walker T m si » Al 
119 is A. H. I. Graham s ) | » 11 
120 * T. O. Mullings “ » ^ » 1l 
42 " W. G. Webb 25 " ! ». 12 
40 De R. F. ter ° oes 92 [1] 14 
By order, 


(Signed) D. BRADY, Captain, R. E., 
Adjutant Electrical Engineers, R. E. (Vole.) 
November. 29th, 1898. 


LONDON COUNTY COUNCIL. 


Ox the reception of the report of the Highways Committee, at the 
weekly meeting of the County Oouncil on Tuesday, Mr. Phillimore 
ed eniin pir 4 Mn a TEE that the Postmaster- 
e & telephone license to the Corporati 
Time o quais -— 
Colonel Fop inquired whether the Postmaster-General had 
replied to the last letter forwarded by the County Council, and 
Whether itzwas correct that a license to establish a telephone system 
m Bedford had been refused. 
"bs reply to the questions, Mr. J. W. BENN expressed the belief 
8 à license had been granted to Huddersfield, and been declined in 
the case of Bedford. With regard to the representations made by 
Council, no farther communication on the subject had been 
received from the Postmaster-General As to the question of work- 
ing the tramways, raised by Mr. Boulnois, the speaker stated that 


the committee would hardly be able to report upon the subject until 
they had received the advice of the chief officer who had been 
appointed that day. 

The Finance Committee reported having considered an application 
from the Battersea Ves for sanction to borrow £8,541 for the 
purchase of property for the extension of their electric light station. 
The property comprises two lots put at £2,200 and £791 respectively, 
and vacant land placed at £5,550. On this point the Committee 
say :—" Ucder the circumstances of the case, the Council's valuer 

tbat the amounts of tbe first two items, although in his 
opinion high, may be sanctioned. He cannot advise that a like 
sanction should be given in full to the amount (£5,550) paid for the 
vacant land. The Vestry have explained that, as the land in question 
was the only land available for the extension of the electric lightin 
station, they were practically compelled to submit to any terms whic 
the owner might dictate, in order to obtain possession of the site. 
The valuer, however, is unable to recommend the Council to sanction 
the borrowing of more than £2,700,and even tbis he considers a very 
high figure, in respect of this item. The Vestry do not appear to 
bave taken any steps for obtaining compulsory power to acquire the 
property, and we do not think that the Council would be justified in 
sanctioning the borrowing of a larger sum than that specified by the 
Council's valuer." | | 

The Committee therefore recommended that the sanction of the 
Oouncil be given to the borrowing by the Vestry of £5,630 towards 
defraying the cost of purchase of certain property for the pürpose of 
the extension of the electric lighting station, at £3 2a. 6d. per cent. 
per annum, and the principal being repaid by equal annual instalments 
within & period of 60 years from the date of the loan. An attempt 
was made to get the recommendation referred back to the Committee 
for farther consideration, on the ground that it was unfair to treat 
the Vestry in this manner. This was, however, unsuccessful, and the 
report of the Committee was adopted. 


THE INSTITUTION OF ELEOTRICAL 
ENGINEERS. 


THE adjourned discussion on Prof. S. P. Thompson’ 


8 paper 
on “ Rotatory Converters” was resumed on Thursday 
evening last week at the Institution of Electrical Engineers. 
The speakers did not confine their remarks to the subject of 
the paper, but those who dealt with “convertere,” contri- 
buted some interesting and valuable information. l 

Mr. Field, the first speaker, was perhaps the most experi- 
enced designer of “converters” present, and his remarks 
were listened to with attention. He first amplified the des- 
cription given in the paper of the appliance illustrated in 
fig. 14, and stated that as actually constructed it differed in 
a few detaile, such as connections, from the form depicted. 
He proceeded to deal with the question of exciting currents, 
and the effect of excitation on the working of converters, 
and then referred to his experience with short circuite, one 
converter remaining in step, although a severe short came 
on the mains to which it and the cables were connected, after 
the short it came up doing its work well. But in this case 
the excitation was by a separate exciter. When motor- 
generators were used he had found that lagging took place, 
and the station shut itself down automatically, even five 
seconds of a short was more than sufficient. | 

Respecting heating at pole pieces, he mentioned that the 
Oerlikon converter had solid poles, while the Central London 
one had laminated poles. If the solid poles were ured, heat- 
ing at the tips would be found, while if laminated the 
machine hunted more or less. Some particulars of methods to 
arrive at variable voltages and experience in parallel running 
followed, which cannot be abstracted without losing much of 
their point but will repay perusal in the Journal. Mr. Field 
Arc] that the tendency in design is to reduce polar air-gap 
and work with a “ stiff, bristly " field, terms which gave rise 
to some amusing references later in the discussion. . 

Mr. Swinburne followed in his lightest and most taking 
style, although he was not afraid to state that he had not gone 
into the matter very closely—certainly not as closely as the 
last speaker. He defined a converter as an 8 tus into 
which power is poured at one pair of terminals, and this is 
poured out at the other end of the machine. A rotatory 
converter has only to work its own commutator, except with 
alternating currents, when it has to do more and store up 
energy at one part of the revolution to give it out at 
another. | 

Air space, Mr. Swinburne regarded and believed it was 
generally so stated now, is not required to obtain space for 
the windings, but to avoid cross-induction. He thought 
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sparking at brushes, or, rather, the non-sparking, of motor- 
generators was understood very early in the eighties. 
Coming to the see-sawing of converters, this is part of a 
very much larger question—the hunting of machines iu 
general, Mr. H. E. Harrison was one of the first to point 
this out, as the result of some experiments at Faraday House 
some years ago. Mr. Swinburne believed the explanation was 
given by an article of his own in Zndusírtes some years ago, 
the argument being that if you have two alternators in parallel 
and one is doing a little more than the other, and than it 
ought, it tends to correct itself, but does not stop when it is 
just doing the right amount, but oversteps the mark and 


does too little, coming back again until it does too much, . 


and so on. Lord Rayleigh in 1880 had pointed out the 
action in dealing with electrically-driven tuning forks, an 
arrangement which was workable because the coil of the 
magnet has self-induction, and the lag in magnetisation is 
the cause of the thing working. If a machine corrected 
itself instantly it would have no tendency to get out of 


step. | 
Talking of hard tbinking led Mr. Swinburne to recom- 
mend the investigator to work out problems for himself by 


the aid of tracing paper, sketches, and discs, so that the 


position of things at any instant could be followed. The 
calculations looked very complicated, but could be under- 
stood in this way. TE 

Then followed the hit of the evening. The audience 
were intensely amused by being reminded that the meeting 
was for electrical engineers and not an attempt at a high 
school for girls, ergo, “rotary” was defensible. One 
naturally expected something to follow in vindication of 
*dynamotor, a child of Mr. Swinburne’s, born in 
Industries’ old office years ago, and those in the 
know expected to hear the ever-laughable chestnut of the 
distracted sub-editor v. our old friend “J. 8.” Nor 
were they disappointed. “It was quite indefensible 
undoubtedly," but there it was, and Mr. Swinburne pointed 
the joke. No wonder the ‘sub.’ objected, had he not 
been spending hours over such literary items as ‘copper 
pigs dull and slumping,’ " or words to that effect. 

Mr. Esson first congratulated the author of the paper, 
and then referred to the early converters exhibited at the 
Frankfort Exhibition. He gave some figures of bis own 
tests on a dynamo fitted with slip rings, and then opened up 
a broad question—the great difficulty of determining whether 
one should use a rotatory converter or a motor-generator ; 
the former are being pulled out to be replaced by the latter, 
and the reverse. He thought rotatory converters had their 
sphere mostly in tramway work. 

Mr. Esson was followed by the secretary, who read a well- 
considered contribution from Mr. Hobart, dealing principally 
with the surging, hunting, or see-sawing of converters in 
parallel, and tracing most of the difficulty to irregular or non- 
uniform turning moment in the engine. Data regarding 
efficiency, and a warning respecting the disturbing effects of 
concentric cables—cured by the adoption of triple-core 
cable—rendered this item interesting, but difficult to appre- 
ciate at its true value when read. 

Mr. Mordey referred to the device of putting a short 
circuited coil round the field magnets as an improvement 
upon allowing the steadying current to circulate in the poles 
themselves. He then expressed the hope that we shall soon 
get a broad discussion on two and three-phase working, as a 
splendid opportunity presents itself for examining the whole 
question. 

Mr. Lawson contributed a series of questions, and gave the 
information that at Rome, although converters are used u 
to 60 kilowatts, above that size motor-generators are installed. 
Prof. Carus Wilson and Mr. Thomas gave lengthy and 
abstruse explanations, which will assist those who study the 
subject in the Journal, and Mr. E. K. Scott saw no reason 
why converters should be used in tramway work at all. 

Prof. S. P. Thompson replied by practically showing that 
one Speaker had answered another. He answered many of 
the questions, and then proceeded to demolish those who 
used the term “ static," when a “molecular” transformer is 
meant, and challenged Mr. Swinburne, and those who agree 


with him, to substantiate their right to the use of the word 


“rotary.” It is really high time that nomenclature should 
be purged, and useful terms of reasonably good literary form 
generally adopted, and we congratulate the Professor upon 


the stand he has made for pure English and well defined 
terms. ö 

The President announced that the next meeting will be 
held on the 8th of this month, when Dr. Oliver Lodge will 
read a paper on “Improvements in Magnetic Space Tele- 


graphy.” 


CORRESPONDENCE. 


A Few Questions about Cyclic Electrolysis. 


May I ask the writer of the article which appeared in 
your last issue, pages 788, 789, why he calls it “The 
Cowper-Cowles Electrolytic Cyclic Process for the Treatment 
of Refractory Ores ?" 

There is nothing in it which refers to an electrolytic 
treatment of ores ? 

Surely, it is not the revolving barrel arranged to run 
over the vats which constitutes the electrolytic method ? 

Is there such a thing as an electrolytic treatment of re- 
fractory ores ? | 

What is & cyclic electrolytic treatment of refactory or 
non-refractory ores ? 

Is it really an advantage to produce spongy zinc ? 

If we put aside the use of an aluminium electrode, the 
superiority of which may be contested, we find that the 
Cowper-Cowles electrolytic plant, consisting of a revolving 
cathode, and an adjustable scraper, is nothing but the 
Tommasi system for electro - depositing metals, such as 
copper, jud. zinc, nickel, silver, &c., in which rotating 
discs are used which pass between two scrapers. 

By-the-bye, of what are made the anodes in the Cowper- 
Cowles cyclic electrolytic tanks ? 

There are a few more questions to ask about this cyclic 
treatment of ores, but I am afraid to trespass on your 


space. 
oe Cyclist. 


Oil Filters. 


I require a good oil filter for use in connection with con- 
densed water boiler feed, and would consider it a favour if 
any of your readers who have had experience with the 
various types of filters on the market will give me the results 
of such experience, and their opinion as to the most efficient 


type of filter. 
dii W. Gibbings. 


West Bank Works, Widnes, 
November 26th, 1898. 


The Long-Schattner Meter. 


Just & few points in connection with your article on our 
meter. 

The relation between the current we allow to go through 
the cell to that through the main resistance is approximately 
1:12. l 

With regard to your remarks on the back E.M.F. of the cell 
and its effect on the very low loads, it is true we have 
recently experienoed that the meters we have manufactured 
up to now, which are working with such success here, do not 
register correctly below 0:4 ampere owing to the very low 
P.D. across the terminals. We have now got over thai 
difficulty by raising the P. D. to the following :— 


0'6 volt drop at full load for 100-volt meters, 
and 1:2 volt drop at full load for 200-volt meters; 


with this alteration we get absolute accuracy even with the 
smallest lamp. 

Of course, if our meter, besides being successful as an 
electricity meter, has also some beneficial effect on the human 
mind, we shall feel doubly honoured, but that certainly did 
not occur to us even when writing our prospectus. 


Schattner & Co. 
Ener B. BcnaTTNEB, Aa nager. 
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;; Mr. Tesia’s Wireless Transmission of Electric Power. 


The latest proposal by Mr. Tesla might have been sug- 
gested after the perusal of **Delta's" articles on the “ Solar 
Electrical Hypothesis "— whether this is so or not, the theory 
is in strange agreement with the new solar theory. 

There is no doubt but that the rarified air in the upper 
strata of the atmosphere constitutes an excellent medium for 
the transmission of electrical energy of high potential, but, 
and referring to **Delta's" graphic diagrams, we find that at 
the height of 12,000 feet above the earth’s surface, that the 
electrical potential will be equal to 15,000 volts, so that it 
would be interesting to learn from Mr. Tesla, what is the 
voltage he intends to employ, and what remedy would he 
adopt to prevent the diversion of the energy to earth during 
very wet weather. P 

Mr. Teala's interesting proposal, although it may not be 
found to be immediately practicable, is evidence of the par- 
ticular character of the direction, which the observation of 
advanced scientists is now taking. " 

; smos. 


Brighton Breakdown. 


In reply to your correspondent H. C. L.,“ I would point 
out that the state of mind of those engaged in the engine 
room at the time of a serious breakdown, and the rapidity 
with which events succeed one another are not conducive to 
accurate observation, and that consequently any estimate, as 
to length of time, &c., must necessarily be somewhat of the 
nature of à guess. In view of this, it is not possible to 
answer pres 1, 8, and 4 with any degree of certainty. - 

To take the questions, however, in their order :— | 

1. This might have been anything from 2 to 8 seconds, 
the cut-out falling at, or immediately after, the time that the 
light commenced to die ont. 

2. The engines are all of the Willans central valve, single 
acting type, direct coupled, and are governed by the usual 
centrifugal governor acting on a throttle valve. Two of the 
engines, including that driving the faulty machine, are further 
fitted with antomatic variable cut-off gear. 

8. None of the staff engaged at the time are able to make 
any clear statement on this point, though the impression 
exists that the engines rapidly regained speed, being caught 
by the governors. NE ' 

4. The five remaining cut-outs (the two balancers were not 
provided with minimum cut-outs) as far as could be judged 
did come ont approximately together. 

If * H. C. L." will study the characteristic curve of a self- 
exciting shunt dynamo, he will realise that it is only necessa 
to make the perfectly reasonable assumption, that the short 
circuit increased the current from each of the remaining 
generators, up to their limiting values, before the cut-out of 
the fanlty machine dropped, in order to satisfactorily account 

for their failing to take up the load again a/ter. | 


Wm. C. P. Tapper. 


BUSINESS NOTICES, &c. 


The Alleged Perjury.—At Bow Street, on Tuesday, 
before Mr. Lushington, John Limbrey Higgs, solicitor, Delahay 
Street, Westminster, appeared to an adjourned summons charging 
him with having committed wilful and corrupt perjury in swearing 
in his examination as a director of the I.E.S. Accumulator Company, 
in liquidation, that a mortgage on a patent purchased by the com- 
pany from him in 1896 had been paid off prior to August, 1895. The 
prosecution alleged that the mortgage was not paid off till October, 
1897, and then only that a receiving order against him might be 
rescinded. Considerable evidence having been given by Mr. Edward 
Mann and others, the hearing was again adjourned. 


Changes of Address.—The manager’s and secretary’s 
offices of the Western and Brazilian Telegraph Company, Limited, 
and the London Platino-Brazüian Telegraph Company, Limited, are 
removed to Winchester House, Old Broad Street, E. O., where all 
communications are to be addressed. The transfer offices remain as 
heretofore at Blomfield House, London Wall, E.C. 

The transfer offices of the Brazilian Submarine Telegraph Com- 
pany, Limited, are removed to Blomfield House, London Wall, E.C. 


| Electrical Wares Exported. | . 
WIIX Enpine Nov. 29TH, 1897. | WIE Enpma Nov. 297g, 1898. 


& 6. E 4 
Adelaide... 5s .. 12 0 Adelaide. Teleg. mat.. 103 0 
Amsterdam .. 77 0 Alexandria ks .. 106 0 
Antwerp. Elec. fuses... 47 0 " Sub. cable 150 0 
Buenos Ayres ... .. 50 0 | Antwerp ius .. 35 0 
Bangkok SN .. 480 0 Brisbane. Teleg. mat. 101 0 
Oalcutta $us .. 997 0 | Buenos Ayres ... ..1,421 0 
Oanton ... vis .. 30 O | Calcutta 1,743 0 
Cape Town nm .. 381 0 | Cape Town  .. .. 229 0 
Colombo... sd. .. 40 O | Christiana ies * 34 0 
Constantinople ... .. 16 0 s Teleg. cable... 185 0 
Copenhagen .. 60 0| Colom er *. 105 0 
Durban wae .. 80 0 Copenhagen .. 20 0 
ji (Miscella2eous Durban ... (s .. 189 0 
stores 40 tons) i Teleg. mat. 12 0 
Hamburg : .. 296 0 East London .. 108 0 
Hong Kong .. 150 0 | Hamburg $i .. 110 0 
Liban . 8 0 Hong Kong .. 171 0 
Lisbon ... SS .. 596 0 | Kobe. Teleg.cable ... 65 0 
Madras ... ; 37 0 | Malaga ... 15 .. 70 0 
Malta ... 76 0 | Melbourne ia .. 32 0 
Melbourne 129 0; » Teleg. mat... 354 0 
Montreal sl .. 36 0 | Port Elizabeth ... .. 26 0 
Odessa. Teleg. mat.. 23 0 Rio Janeiro. Teleg. mat. 5,136 9 
Ostend ... an .. 40 0 Santos. Teleg. mat. ... 156 0 
Port Said .. 65 0 ii Telepb. mat.... 75 O0 
Shanghai iat at Senegal. 55 knots su. 

(44 tons old teleg. wire) teleg. cable m 
Singapore vel 0 | Shanghai $us .. 110 0 
Sydney ... "iis ..1,290 0 | Singapore. Elec.detonators243 0 

T Teleg. mat. ... 2,117 0 Stockholm ..1,700 0 
yra  .. iss .. 170 0 T Teleg. mat... 85 0 
Yokohama. Teleg. cable 1,109 0 Sydney es ..1,097 0 
Valparaiso. Teleg. mat.1,186 0 

Venice ... E .. 230 0 

Yokohama a .. 474 0 


Total £7,924 0 


Total £10,974 0 


Foreign Goods Transhipped. 


Melbourne n 49 0 ! Alexandria "T .. 220 0 
Amsterdam PP .. 35 0 

. Bombay is —. 25 0 

| Progresso. Teleph. mat. 188 0 

Total £42 0, Total £468 0 


— — J 


Action against the National Telephone Company. 
—On Tuesday, the 29th ult., in the Queen's Bench Division of the 
High Court of Justice, Mr. Justice Wills and Mr. Justics Lawrence 
sitting as a Divisional Court, judgment was given in the case of 
Holliday v. the National Telephone Company, Limited. Mr. Justice 
Wills, who gave the decision of the Court, said this was an appeal 
from the decision of Mr. Pitt-Lewis, Deputy Judge of the City of 
London Court, who had entered judgment for the plaintiff for £25, 
under the following circumstances :—Tbe defend int company were 
laying downeome telephone wires at The Pavement, Clapham, and, 
in order to solder the joints of the tubes in which the wires were 
placed, they entered into an arrangement with a plumber, named 
Highmore, who contracted to do the work at so much per joint. The 
work of soldering had to be performed to the satisfaction of the 
defendants’ foreman. While Highmore was melting the metal for 
soldering purposes, the ber zoline lamp used for heating the receptacle 
in which the metal was to be melted exploded on account of the 
valve being defective. The result was that the molten metal flow 
about and some of it struck the plaintiff who was passing at the 
time, thus causing the personal injuries in respect of which he 
brought the action against the company. The case for the plaintiff 
was that the accident was due tothe negligence of Highmore in using 
a lamp which was defective, and that as Highmore was a servant of 
the defendants they were liable to pay compensation. The Court 
now held that Highmore was in no sense a servant of the company, 
but a master plumber, who was in the habit of accepting contracts 
of this nature. The Deputy Judge of the City of London Court was 
wrong in holding that Highmore was a servant of the defendant 
company. The appeal would therefore be allowed, and judgment 
entered for the defendants, with costa. 


Applications for Provisional Orders, &c., for Elec- 
tric Lighting and Tramway Works.—Since our last issue the 
following fartner notices have been published in the London Gazette 
by the promoters of provisional orders, &5. :— 

Electric Lighting.— Royal Leamington Spa (Midland Electric 
Light and Power Company); Midland Electric Corporation for 


Power Distribution, powers for extension of area under 1898 order by 


adding various districts in Stafford and Worcester; Balham and 
Fulbam (County of London and Brush Provincial Electric Lighting 
Company, Limited); Gorton Ucban District Oouncil; Merthyr 
Tydfil Electric Traction and Lighting Company; Ohristchurcb, 
Pokesdown and District (Bournemouth and Poole Electricity Supply 
Company, Limited), also tranafer of the Bournemouth (Brash) 1890 
order and the Poole and Branksome 1897 order; Barking District 
Council (supply and deal-in electric wires, fuses, and fittings); Hythe 
Corporation; Metropolitan Electric Supply Company (powers to 
supply within the City of London); Bexley District Council; Bootle 
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Oorporation (regulation and supply of electrical fittings, 

supply of energy outside the gb); Grays Thurrock Urban 
District Council; Broadstairs, Westgate, and Birchington (Isle of 
Thanet Light Railways [Electric] Company); Finchley Urban 
District Council; Handsworth District Council; West Kent Elec- 


tricity Bupply Company (39, King Street, Oheapside); Cromer 


District Council; Haslingden Corporation; Rhyl District Council; 
Farnborough District Council; County of London and Brush Com- 
pany (Rotherhite, Deptford, Lambeth, Lewisham, and Lee); Dukin- 
field District Oouncil; Gateshead (Electrical Power Distribution 
Company); Barmonth District Oouncil; Wath-upon-Dearne District 
Oouncil; Swinton District Council; Oheltenham Corporation, exten- 
sion of area, &c.; City of London (Oharing Cross and Strand Elec- 
tricity Supply Corporation, to supply within the whole of the City of 
London); East Retford Corporation; Haslemere and District Com- 
pany, for various parishes in Surrey; Oarshalton (Electrical Power 

stribution Company); Barnstaple Urban Electric Supply Com- 
pany; Kensal Town (St. Luke, Chelsea, Vestry); Romford District 
Council; Lymington (Lymington Electric Light and Power Company, 
Limited); Newton Abbott (Urban Electric Supply Company} ; 
Shipley District Council; Twickenham and Teddington E 0 
Supply Company; Hythe, Sandgate, and Oheriton (Folkestone 
Electricity Supply Company); St. Marylebone (purchase by Vestry 
of portion of the undertaking of the Metropolitan Electric Supply 
Company); Lye and Wollescote Urban District Council; Penzance 
(Urban Electric Supply Company); Metropolitan Electrio Supply 
Company (various powers re the City of London); Sandown and 
Shanklin (Ventnor Electric Light ard Power Company, Broad 
Sanctuary Chambers); Hendon (Electrical and General Engineering 
Company); Aylesbury Urban District Council; Eastbourne Corpora- 
tion (purchase of company's undertaking and other powers); Orow- 
borough District Gas Company; Guildford Electricity Supply Oom- 
pany (extenaion of ares, &o.); Burslem Corporation. 


ys 
and Trawden Light Railways (Burnley an strict Tramways 
Company); Queensbury District Council; Olayton District Council ; 
Dudley and Wolverhampton Tramways Company (alteration of gauge, 
electrical traction, &c.); Reading ration; Ilford Urban District 
Council; London United Tramways Company (extensions, Hanwell, 
moan Acton, Heston, Isleworth, Twickenham, Hampton Wick, 


gton). 

Sundry Bils.—The National Telephone Company is promoting a 
Bill to dissolve the company and to form a new one. One clause in 
the Bill reads:—''To provide that in the case of licenses acquired 
from Her Majesty’s Postmaster-General, the new company may 
acquire under such conditions as the intended Act will define all or 
some of the powers of the Postmaster-General in relation to the sub- 
ject of such licenses, and may make agreements with the Postmaster- 
General as to communication with and the use of the trunk lines of 
the Postmaster-General in connection with the telephonic system of 
the company or the new company.” Oonversion of capital and 
various other powers are also applied for. National hone 
Oompany (No. 2 Bill) is for similar powers connected with the 
development of the company’s business. 

Application is to be made to Parliament for an Act To amend the 
Telegraph Act, 1892, and to provide that any company or person 
holding a license from the Postmaster-General (hereinafter called the 
licensee) authorising them to exercise the powers of the Telegraph 
Acts, 1863 to 1892, in the event of the refusal of any of the authorittes 
mentioned in sub-section (2) of section 5 of the Telegraph Act, 1892, 
to consent to the exercise by the licensee of the powers of the Tele- 
graph Acts, 1863 to 1893, may appeal against such refusal to such 
court, government ent, authority, arbitrator, or other person 
as the intended Act may define, and to prescribe or define the proce- 
dure to be adopted in relation to such an appeal, &c.” The notice is 
signed by W. E. L. Gaine (solicitor). 

The Central London Railway Oompany is a pm for an Act of 
extension of time for the construction of the and various 
matters. 

The Liverpool Overhead Railway Company is promoting an Act to 
enable it to take a lease of the Waterloo - with - Seaforth and 
Great Orosby Tramways. 


Catalogues.—A new catalogue of electric light fittings 
has just been issued by Messrs. Samuel Booth & Oo., of Birmingham. 
The list opens with a dozen pages, in which the various fittings are 
mentioned, their respective reference numbers, sizes, and prices being 


stated in table J on O pE of Mataia 
showing a num designs—for most very pleasing 
and artistic—of wall brackets, pendants, coun ght fittings 
ceiling fittings, table, floor, hall, and lobby lamps. Judging from this 
list, electroliers constitute the firm's strongest feature, 
various other fittings also evidence the careful design of the artist. 
Messrs. J. C. Lyell & Oo., of Victoria Street, have brought 
price list of the De Laval Svea glow lamps. A number 
are devoted to the various processes through which the lam 
to go in course of manufacture, a number of views 
serving to illustrate the descriptive notes. | 
illustrations, sizes, and prices of asini ie dna of glow lamps for 
sorte of purposes, glow lamp caps, 
cut-outs, and other electrical fittings. Messrs. Lyell claim, 
long series of very costly experiments, to have perfected 
voltage lamps, and are now putting on the market a 
a single rigid, unsupported ent, which can be burned in 
vertical or horizontal position, and for which they claim long 


b efficiency. 
a A. Vandam & Co., of Victoria Street, have brought ont a 
etic an cal feta neh hich Bs bt together a good 8 

io art m ttings, in which is broug a collec- 
tion of switcher, cut-outs, lampholders, switch and fuseboaris, 


A 
JH 
DET 


1i 
BE 


E 
ES 


.counterweights, arc and incandescent lamps, brackets, pendants, table 


and hall standards, electroliers, lanterns, silk shades, &a. Mam 
Vandam have given attention to the requirements of the high 
voltage system, and that their fittings will meet the views of 
the most exacting central station engineer. The book abounds in 
illustrations, those in the electrolier and figure 
being pa: ticularly striking. Some of the 
terns are among the most artistic and tastefal we have seen. 

Electric Heatimg.— At Uxbridge House, Ealing, 
18th ult., Mr. H. J. Dowsing gave a demonstrati his 
“ Radiant” heat (electrical) bath for applying rad 
vri Sinai and localising it upon lim 


£ 
4 
p 


sitting as an additional 
judge of the Ohancery Division for the purpose of dealing with 
app cations for the winding-up of publio companies, there stood in 

e list the petition of the Sussmann Electric p 


Limited, for an order for the compulsory the 
Electric Expioitation Company, Limited. On the case reached, 
counsel for the petitioners stated that negotiations were in progress 


by which it was hoped the company wouid be able to pay the 
creditors’ debts. In these circumstances it had been that 
the petition should stand over for three months. Mr. Justice Wright 
assented to the arrangement, but directed that notice of the petition 
should be given to any other creditors there might be. 


acer laune. or Abroad.—The Tres Bn 
unch Company, Limited, of Weybridge, recently despatched to 
Colo bo, Ceylon. tw of their specially designed launch motors for 
aba in boate Which are (o be Duil in Oclembo: also two of their 

pro- 


marked, and labelled, so that any one could fit the boat out. is 
a special feature of the firm's, which seems to be taking in the 
Colonies and abroad, where the hulls can be built, but where there 
is a difficulty in supplying the gear. 

the 


Electric Pamping.—A Sydne gays that 
ping a y paper says 


electrica] pumping plant recently at the Lithgow 
Valley’s Company’s pit by the Brush Electrical Oom- 
pany has now been completed, and is working y at the 
rate of some 5,000 gallons per hour. 


opes Tuna es panies formed, with total 
In 18 one no less com were a 
1 5 millions. In this table the 


5j 

th of less than £60,000 are not 
ose whose businces is not exclusively electrical. At 

this will bef VV 

t ore i 
pani having in contemplation » considerable incre oi te 
ca » 

Electrical Fire.—It is stated that sparking from an 
im ly inrulated electric light wire set fire to the floor of a house 
at , Gateacre, on 24th ult. 


Felten and Guilleaume.—lIt is reported that the exten- 
sive wire and cable works and business of Messrs. Felten & Guilleasme, 
of Mulheim and Rhine, is being converted into a joint stock company. 


The “Gorton 5 5 5 ae 
d Mill Gearing j com 
ENT d-4 edd EL. 
i ve 3 
standard “ Gorton” gas sod aa which are made in six sises varyug 
from 3j to 37 LH.P. 
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The Julieu Aecumulator.— Die Ungarische Accumula- 
toren Gesellschaft is the name ot a company which has just been 
formed in Buda-Pesth with a capital of 1,000,000 kroner, to acquire and 
exploit the Austrian and Hungarian patent rights in the Julien 
accumulator 


Liquidation Notices.—In the matter of the Apostoloff 
Automatic Telephone Parent Syndicate, Limited, it was, on November 
Sth, ordered in the High Court of Justice that the voluntary winding up 
of the said company be continued, but subject to the supervision 
the Oourt, and any of the proceedings under the said voluntary 
winding up might bea as the Oourt should think fit. And 
the said Order provided for the appointment of a liquidator in the 
place of Joseph Woolf Coben resigned, for the filing by the liquidator 
of quarterly reports to the Court as to the position of the winding 
ap, for the taxation and allowance of the costs and remuneration of 
the liquidator. And that the creditors, contributories, and liquidator, 
and all other persons interested, were to be at liberty to apply as there 
might be occasion. The above notice in the London Gazette is signed 
by Mesars. White & De Bariatte, 38, Holborn Viaduct. 

Meetings of the Western Canada Telephone Company, Limited, 
were held at 23, Jobn William Street, Huddersfield, on October 28th 
and November 15th, when it was resolved to wind up voluntarily. 
Mr. G. P. Norton, of Huddersfield, was appointed liquidator. 

A var s P the British Insulated Wire Company (old company), 
wil be held at the office of Messrs. Chalmers, Wade & Oo., 5, 
Fenwick Street, Liverpool, on December 30th, for hearing an 
account of the winding up proceedings from the liquidators. 


New Edition.— The Electrician Printing and Publishing 
Company announce that a new edition of “The Students’ Guide to 
Submarine Cable Testing,” by Messrs. Fisher and Darby, is now 


Pearson v. Hartnell.—At the Leeds County Court, on 
23rd ult., a young man (R. H. Pearson), claimed £280 12s. compensa- 
tion from Mr. Wilson Hartnell, electrical engineer, for injuries 
received whilst in his employment. It seems that plaintiff was 
assisting in the removal of an armature from a lurry, and the man 
whom he was assisting let go of his end, so that two of plaintiff's 
fiogers on his right hand were badly crushed. After the case had 
been heard at length judgment was given for the defendant, without 


Private Bills.—On Wednesday night the time expired 
for depositing documents in connection with private Bills. Of the 
363 deposited, 14 were for tramways and 115 for electric lighting. 


vy tag the applications were 15 and 85 respectively in a total 


Sales by Auction.—On Tuesday next, at the Cambridge 
Street Works, Birmingham, Mr. H. Hendriks and Messrs. J. and L. 
Lea & Sons, will sell by auction in accordance with instructions from 
the receiver and 1 of Winfield's, Limited, a modern and 


high-class stock of c light fittings, including a large number of 
electroliers, b te, lanterns, standards, &:., &oc., in braes, 
copper, and wrought-iron. Oatalogues from the liquidators, 38, 
Waterloo B ham 


On Friday, December 13th, the same auctioneer will sell the cast- 
3 and core stocks appertaining to the eleotrical and other 
gt. 


„Steam.“ — We have received a copy of the above, which 
is the catalogue of the Baboock & Wiloox . It contains many 
useful figures and tables, and will be found useful for steam users 
other than merely users of the Baboock boiler. There is a ve 
guarded report printed, from Mr. Henry Robinson, which 
is capable of ambiguous rendering. The use of the word, 
“space,” is not clear and definite, and there are other ex parte state- 
ments which would have been better made definite or omitted. It 
is well known that, as ordinarily constructed, water -tube boilers 
cannot burn bituminons coals smokelesely, but this boiler has had 
adapted to it a Beotch furnace, which is a step in the right 
direction, for it can made very efficient, though a part of the 
arrangement is, in cur opinion, capable of being very considerably 
improved. As made to-day the Baboock 

different from what it was when first introduced into England, 
ped bro about it being brought to Hinglish standards as far as 


Williamsen & Joseph, Limited, v. Lawrence and 
Butcher.—In this action, which was heard b7 the Recorder and a 
common jury in the Lord Mayor's Court on Tuesday, the plaintiffs, 
electrical engineers, sued the defendants, electrical and sanitary engi- 
neers, of Stafford Street, Old Bond Street, to recover £11 14s. Bd. 
plied. The defendants raised a counterclaim 


anager 

complaint was received from the defendants as to the fittings supplied 

il they (plaintiffs) were pressing for payment. Mr. Lawrence, a 
member of the defendant firm, was ed,and said that the four 
dozen lampholders were used in one of their contracts, and when the 
current was switched on it was found that they were defective. 
They were found faulty in Septembar. Tae holders were sent direct 
to the job, and had not been tested before being sent there. He had 
been waiting to receive a detailed statement from the plaintiffs, and 


of the work. The plant 


boiler is very 


within two days after that was received the present action was 

brought. Hehad tendered an amount of £8 2s 5d., being the amount 

of the account less a sum he claimed ss damages for the defective , 

lampholders, The jury, says the City Press, found a verdict for the 
laintiffe for £8 2s. 5d., and for the defendants on the counterclaim 
or £1 10s., the defendants to return the goods. 


ELEOTRIO LIGHTING NOTES. 


Barking.—The Lighting Committtee recently reeolved 
that Mr. E. E. Hoadley, of the Worcester Corporation Electricity 
Works, be appointed resident electrical engineer. A letter was 
received from the contractors for free wiring and fittings, asking 
particulars of the Council's proposal under this head. It was decided 
that, subject to the engineer confirming the estimates given by him 


of the cost of the fittings, the following be proposed as the charges 


to be made for free wiring, including the supply of fittings to pre- 
mises, viz.: An extra charge of 1d. per unit on all electricity con- 
sumed, or a charge of 18s. per point, payable by three yearly 
instalments of 6s. each, or a payment of 12s. per point on completion 
and machinery for the electricity works is 
in a forward state. Some of it has been tested, and other is ready 
for delivery. 


Barmouth.—The Council is inclined to sanction Mr. 
David Davies proposed application for a provisional order, but terms 
will have to be inserted for optional purchase at the end of ten years. 
The Lighting Committee is going into the details of the matter. 
The Council objects to overhead wires. 


Barnet.—The Board of Trade has had under considera- 
tion the 1893 Local Board provisional order, and has asked the 
District Council what it p to do in the matter, before the 
question of revocation is dealt with. The Council replied to the 
Board, stating that various difficulties bad stood in the way of taking 
the e in band until recently, but an arrangement has been 
arrived at. 


Bath. —At the last meeting of the Electric Lighting 
Committee a communication was received asking the committee if 
they intended to resist the claims of Mr. Rucker as set forth in bis 
action against the London Electric Supply Corporation, and whether 
they were pre to assent to the proposals which had been sub- 
mitted. The chairman explained that the committee passed a resolu- 
tion upon this matter some time back to the effect that they did not 
see their way clear to entertain the suggestion at the present 
moment. The clerk advised the committee to let it stand over. No 
action had yet been brought against the committee, and it would then 
be quite time enough to go into the matter. The matter was referred 
to the General P s Committee. Mr. Gatebouse (electric win 
inspector) atten before the committee with reference to 
authority for entering the works. The chairman considered that 
unless Mr. Gatehouse could show to the contrary, no more privilege 
could be extended to the raw nn than to the members of the com- 
mittee. Mr. Gatehouse produced the Board of Trade rules relating 
to the duties of the electric lighting inspector. Mr. Bush thought 
that the rules by no means gave Mr. Gatehouse power to enter the 
works at any time. The committee sgreed that everybody intending 
visiting the works should in future give notice to the engineer. 


Battersea.—The Vestry last week resolved to appoint 
Mr. H. Riley, of 28, Victoria Street, Westminster, to prepare the 
bills of quantities in connection with the central station about to be 
established by the Vestry. 


Bexhill.—The Urban Council has resolved that the sum 
of £20,000 be borrowed at 34 per cent. for electric light purposes. 


Birmingham.—At the Birmingham Cattle Show, opened 
at Bingley Hall on Saturday last, a few electric lighting ap ces 
are shown by the Walsall Electrical Company, who also have a large 
and interesting anent installation for the electric lighting of the 
ball by arc and incandescent lamps, for which they have just taken a 
five yoars’ contract. The plant which includes a 250 horse-power 
Tangyes p engine (Pinkey's patent) three dynamos, and a 
specially designed switchboard, will eupply €00 amperes, equal to 
1,200 16-candle lamps. 

A public meeting of ratepayers on 26th ult. gave formal sanction 
to the municipai purchase of the Electric Supply Company's under- 


Brighten.—The Local Government Board have notified 
to the Town Oouncil that they will sanction the proposal to borrow 
a further sum cf £56,300 for purposes of electric fighting. 


Cardiff.—Some of the new arc lamps in Wood Street 
were lighted on 24th ult. forthe first time. The work had to 
be done somewhat hurriedly, and there seems to have been a slight 
leakage round one of the pillars. The pavement being wet in the 
evening, a number of passers-by received 200-volé shocks. Mr. 
Appelbee’s explanation is that some arc lamps had been put up 
hurriedly, the foreman did not test the job when finished, 
consequently a connection or two leaked. 


Chelmsford.— In consequence of the increasing demand 
for electric lighting, the Ohelmsford Electric Lighting Oompany 
have commenced to lay about 54 miles of underground cables. 
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Chelsea.— On Friday last a meeting of residents was held 
here to protest against the vibration caused in the neighbourhood of 
the works of the Chelsea Electricity Supply Company by the opera- 

tion of the company's plant. The company's engineer, who was 

present, denied that there was ground for complaint. A committee 
was appointed to approach the directors and the Vestry to get the 
vibration 3nd alleged smoke nuisance remedied. 


China.— The China Telegraph says that the electric light 
plant at Hangchow is going to be sold, the company baving lost some 
Tle. 10,000 in the speculation. The cause of failure is attributed to 
the charge for lighting being greater than the Chinese can afford. 


Colchester.—The Colchester School Board are considering 


the advisability of having the electric light installed in the Board 
Schools. : 


Croydon.—The County Council Electricity Committee 
recently asked the borough electrical engineer to report upon the 
question of lighting the South Norwood streets by electricity. 


Dorking.—Information re electric lighting will be laid 


before the Council at next meeting. 


Dublin.—At tbe last meeting of the Corporation, Mr. 
Smyth moved the adoption of a report of the Electric Lighting Com- 
‘mittee, which stated that the gross income for the year 1897 had been 
413, 089; the expenditure charged against same, £8,036; and that a 
surplus of revenue of £5,052 had been carried to net revenue account, 
out of which charges for interest and repayment of principal had been 
met, leaving a credit balance of £953 on account of the year 1897. 
Alderman Meade was understood to say that the committee would 
have to come before the Council for their sanction to an application 
for a loan of £8,000 for the renewalcf the mains. Pending this, the 
committee had confined their efforts to getting the existing system 
‘into as good order as possible. The High Sheriff said there seemed to 
be an impression on the part of the public that the electric lighting 
-system was being worked at a loss; but this was contradicted by the 
Btatement in the report that there had been a surplus of nearly £1,000. 
The citizens were labouring under a terrible inconvenience in conse- 
quence of what was required not being supplied. It would be well 
if Alderman Meade could get the committee called together. Alder- 
man Meade: Before we can do anything we must get a report from 
our engineer, which will enable us to form some idea of what will be 
.required. The report was adopted. 


Dundee.—The Finarce Committee recommend—sub- 
ject to the consent of the Secretary for Scotland—tbat the Town 
Council borrow a sum of £50,000 for the purposes of electric 
lighting. The £50,000 extension echeme for the next five years is 
made up as follows:—Buildings, £3,600; boilera and fittings, E2, 700; 
engines and dynamos, £12,000; steam pipes, &c, £2,200; switch- 
boards and instruments, £2,000; economisers, £600; meters, £2,000; 
distribution mains, £18,900; feeder mains, £6,000. 


Eccles.—Alderman W. Kendall has been elected chair- 


man, and Councillor F. Oldfield vice-chairman of the Town Hall and 
Electric Lighting Oommittee. 


Edinburgh.—The Electric Lighting Committee have 
determined not to be caught short-handed again with the enormous 
increase of applications for electric light, and they have. decided to 
recommend the Council to accept estimates for machinery at their 
new station in M'Donald Road, Leith Walk, to the extent of £60,000. 
Messrs. Mather & Platt are to get the order for the engines and the 
dynamos to the extent of about £10,000. In all, says the Scotsman, 
there will be six machines. Two of these machines are to be delivered 
under heavy penalties on August 15th, two on September 15th of 
next year, and the remaining on a later date. In all there will be 17 
. boilers to contract for, which amounts to about £20,000. Mr. Sinclair, 

Leith, has got the contract for seven, and Messrs. D. Stewart & Co., 
Glasgow, for six, also to be delivered on August 15th and September 
15th respectively. The remaining fcur boilers, two from each con- 
tractor, are to be delivered at a later date. Altogether there will thus 
be installed next year at M‘Donald Road more boilers and machinery 
than there are altogether at Dewar Place at the present time, and the 
Committee will be able to supply more than double the presant 
number of lamps. Since October 17th applications have been re- 
ceived cqual to 7,252 8-candle-power lamps. 


Edmonton.—The Urban Council having resolved to 


apply for a provisional order, has decided to inform the North 
London Electricity Company of the fact. 


Glasgow.—Last week the Electricity Committee had 
- before it the plans for the new electric station at Coplawhill. It was 

stated that it was to cost £60,000 for buildings alone, exclusive of 
plant. It wasremitted to Mr. Chamen, engineer, to prepare a report 
on the total cost of the works, including engines aud other plant, the 
estimates being meanwhile continued. 


Hammersmith.—The Electric Lighting Committee re- 
ports that the installation is progressing in a very satisfactory man- 
ner. The number of applications received for private lighting is 
249, for a total of 19,464 lamps of 8 C. P.; the number of consumers 
already connected is 190, with 13,847 lampe, and the maximum num- 
ber of lamps alight at one time is 11,806. It will thus be seen that 

there are 59 consumers waiting to be connected. 


Hull.— At last week's meeting of the Electric Light 
Committee a report submitted by the engineer (Mr. Barnard), relat- 
ing to the purchase of further plant in connection with the new 
electric lighting extensione, was adopted. 


of the 
look ahead and consider the probable demand during the winter of 


- Kobé.—The Kobé Electric Light Company, Hiogo, is, 
according to Tenders and Contracts, putting up machinery for testing 
lamps. The prices now current, delivered at Koté, are: Lampe of 
‘5, 8, 10, 16, and 24 cardles, 92 sen (8d.) each; and 32 and 50 candles, 
50 sen (12d.) each. 


„ Eambeth:—The County of London and Brush Provincia! 
Electric Lighting Company will apply for a provisions] order for that 

part of Lambeth situated to the north of Westminster Bridge Road, 
including so much of Westminster Bridge and Westminster Bridge 
Road as is within the parish. 


Leatherhead.—At the last District Council meeting 
the clerk stated that the time for sending in tenders for working the 
order obtained by tbe Ocuncil in the matter of electric lighting 
expired on the 21st ult., but not one had been received. He had, 
however, received a letter from the secretary to the Electrical Power 
"Distribution Company, Limited, intimating tbat they intended to 
establish a large generating station, and would be able to supply 
small districts at a lees rate than they could do it themselves. At 
the next meeting of the Council a member will move the appoint- 
ment of a Committee. | 


Leeds.—Alderman John Gordon and Mr. Derry, the Leeds 
city accountant, the joint arbitrators in the purchase of the Yorkabire 
House- to-House Eleetricity Company by the Leeds County Council, 
‘have agreed that the price on capital account shall be £217,070, which, 
with the book debts, stock, &c., brings up the total value to £250,000. 


. Marylebone.—The Vestry at the last meeting, in corse- 
-quence of the recent decision to promote a private Bill, ccnsented to 
the withdrawal of a motion of which notice was etven some weeks 
‘ago to apply fora provisional order. Mr. Cunliffe Owen, eecretary of 
the Metropolitan Electric Supply Compary, wrote to inquire, in view 
of the Vestry's intention to introduce a private Bill, on what basis 
the negotiations for the purchase of the Company e undertaking in 
Marylebone should be conducted. It was resolved to refer the letter 
to the Electric Lighting Committee. 


Mill Lighting.—Messrs. R. Robinson & Sons, millers, 
Annan, manufacturers of '' Provost Oats,” are getting their mills 
fitted up with electric light. This is the second installation in the 
onir Messrs Foster & Co. having another in their cotton mills in 
ort Btreet. i 


Newton Abbott.—Mersrs. Edmundsons' Electricity Cor- 

: poration are applying for a provisional order for electric lighting. A 

special clause is inserted providing that the cost for public lighting 

should not exceed 3d. pèr unit, and thé Iccal authority will be given 
the option cf purcbase at the end of 14 years. 


. Norway.—A contract for the establishment and equip- 
ment of a central station in the town of Bergen bas been placed with 
the Electricitäts Gesellschsft (Schuckert) of Nuremberg, Germany. 
The engines and boilers are to be built in Norway. 


Paris.— An installation of electric lightirg is sbout to 
‘be taken in hand in the offices of tte Ministry of Foreign Affairs in 
Paris. 
- . Peterborough.—The Council have, after some difficulty, 
secured a new site for their worke, but the present tenants, whote 
tenancy does not expire until April, have asked what the Town 
Council think is an exorbitant sum for compensation, The Council 
have agreed to steps which it is hoped will result in the mucb- 
delayed works being put in hand at once. 


Ply mouth.—Mezsrs. Veale & Co., Limited, have on hand 


4 


:the installing of 800 incandescent lamps and 10 are lamps on the 
"Stage at the Grand Theatre, Stonehouse, to with necesmry 
"plant for the lighting of same, which includes two Stockport gas 
‘engines 40 B.H.P. and 30 B H.P. each, driving two of their own 


 dynamos. The stage will be fitted with tuby, blue, and white lamps, 


‘and switching apparatus to produce all the desired stage effects a 
theatre requires. 


The plant will be ready for working for the 
Christmas pantomime. is firm bave also on hand the installing 
of 130 lamps in Messrs. Bolitho’s New Bank, Plymouth, a complete 
installation at the King Arthur's Hotel, Tintagel, Falmouth Hotel, 
Poldhu Hotel, Cornwall, and Mr. S. Mill’s Oountry House, Tor- 


frey," Par. 


Portsmouth.— Alderman: G. Ellis, J.P., chairman of the 
Electric Lighting Committee, says it has been ally proved that 
it is impossible to obtain electrical plant within a reasonable time 
emand arising, and he considers it absolutely necessary to 


1899 and 1900. The number of new lamps connected during che 
current year will, at Ohristmas next, be at least 12,970, and continc- 


: ing this increase at the same rate, which can be reasonably antici- 
. pated, the number at the end of 1899 will have increased to 90,52-, 
: making a total of 71,786. Mr. Ellis says it is evident that the 
existing plant, even when fully loaded, would only just carry them 


over the winter of next year. Should this increase be greater tban 
it has been in the past they will be in a far worse position than 
ever before. He, therefore, advises an order being placed for 


"another 600-kilowatt plant, to be ready for the winter of 1899. 4 


recommendation to this effect will shortly be considered by the 


Council. 


Railway Station Lighting. For some time the light 
supply at the sbunting yard at the north and south ends of 
Perth General Station has not been giving satisfaction. Workmen 
are now engaged putting down an installation of electric light et 
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Perth South, wherea good deal of shunting takes place. It is under- 
stood that another and more extensive scheme is being considered, 
whereby the General Station and Perth North Goods Station will 
also be lighted by electricity. 


Ramsgate.— The Town Council is promoting a Bill to 
enable it to purchase the local gas company. A number of members 
think that electric lighting should be introduced, but that matter will 
have to be deferred until next year. | 


Redditch.—A special meeting of this Council was held 
on Tuesday to consider certain developments in connection with the 
electric lighting scheme, The clerk reported that the original con- 
tractors for the supply of the two alternating dynamos had gone into 
bankruptcy, which interfered with the arrangements. Considerable 
correspondence had taken place between Mr. McMullin, the electrical 
engineer, and the Official Receiver, who proposed to carry out the 
contract at an addition of £200 to the sum originally mentioned, and 
the committee were prepared toaccept the contract at the increased 
price of £1,638; but in further correspondence and interviews, it 
transpired that the Official Receiver was not prepared to guarantee 
any time for delivery, nor to bind himself in any form. The report 
of the Electric Lighting Committee was adopted, and the tender of 
Messrs. Jobnson & Phillips accepted for the supply of the two 
dynamos ab a cost of £1,725, to be delivered in four months. 


Rhyl.—A special meeting of the District Council was 
held on 28th ult., called for the purpose of authorising application to 
be made to the Board of Trade fora provisional order. A discussion 
took place as to the scheme to be adopted, and it was stated that up 
the present the surveyor and engineer were providing for 50 arc lamps 
for the public streets. It was pointed out that up to the present 
the Council had expressed the opinion that after the order was 
secured the powers should be leased to & private company. 

In our ph last week we stated that Mr. James Loftus had 
been appointed to prepare a scheme. This should be Mr. James 
Loftus Owen. 


Rothesay.—Mr. T. C. Fulton bas replied to the Town 
Couneil that he has not yet completed his report upon a proposed 
installation for the town, as he had been conferring with the engi- 
neers of the Glasgow, Paisley, and Ayr planta. 


8ale.—A communication from the Sale District Council 
was received by the Electricity Committee of the Manchester City 
Council on 23rd ult., asking on what terms the city would supply 
the district with electricity. The consideration of the matter was 
-adjourned pending the decision of Stretford. 


Stanford-le-Hope.—At the meeting of the Stanford 
Parish Council on Thursdsy evening, the electric lighting question 
again came up for discussion on an appia on which had been lodged 
with the County Council by Mr. Jobn Simpson, for permission to break 
up main roads in the parish for purposes of laying electric lighting 
mains, 


Stretford.—A meeting of ratepayers was held on Wed- 
nesday last week, convened by the Urban District Council in response 
to a requisition to consider the desirableness, or otherwise, of accept- 
ing the offer of the Manchester Corporation to provide electricity in 
the district. Mr. J. Roberts, chairman of the Council, presided, and 
there was a crowded attendance, and at times there was a tendency 
on the part of certain ratepayers present to get up little meetings on 
their own account in various parts of the room. A report prepared 
by Mr. R. P. Wilson, O.E., of London, recommending Stretford to 
provide their own supply of electricity, was read. A resolution, 
adverse to this, was moved by Mr. W. Wardale, who recommended 
that Stretford should accept the offer of the Manchester City Council, 
which, after animated discussion, was carried by a large majority. 
The chairman demanded a poll of the ratepayers on the question. 


Sutton.— The Board of Trade has inquired what the 
District Oouncil intends doing with its provisional order, as it has the 
desirability of revocation under consideration. The General Par- 
poses Oommittee has discussed the question at length in connection 
with the Electrical Power Distribution Company's application and 
Prof. R. H. Smith’s report. The Council. has resolved that, having 
regard to Prof. Bmith's advice, the offer of the company to take a 
lease of the provisional order be accepted, subject to satisfactory 
ied bred arranged. The arrangement of terms is left with the 


Turkey.—An Imperial Iradé has been issued granting to 
Bir E. Ashmead-Bartlett a concession for the establishment, with & 
Li of an electric lighting system in the towns of Salonica and 


Twiekenham.—At the meeting of the District Council 
on 24th ult., the application of the Twickenham and Teddington 
Electric Lighting Company (Edmundsons' Electricity Corporation, 
Limited) for an order tolight their centres by electricity was dis- 
cussed. te Ge the Board of Trade if there was any 
objection to the Councils for the two districts uniting for the pur- 
poses of obtaining an order, and it was agreed that, in the event of a 

vourable reply being received, that steps be taken to obtain an 
order with a view to proceeding with the electric lighting at an early 
date. It was also decided to oppose the application of which notice 
-had been given. 


Walker.—At a special meeting of the Walker (New- 
castle) Urban District Council, held on Tuesday last rs com- 
8 was 5 the Walker Gas Company, asking the 
Council to come to a milar arrangement in re to the osed 
leectric lighting of the district as that come 0 by Walliend, and 


line, and 250 m. tunnel. 


thus relieve the Council of the heavy expenditure that would be 
entailed by bringing the matter before the Parliamentary Committee. 
The Parliamentary agents of the Council wrote stating that "I 


'eould see nothing in the terms offered by the gas company whi 


would be of any advantage to the ratepayers. After discussion the 
meeting was adjourned, but it was agreed to sign the memorial apply- 
ing for a provisional order. | 


Walthamstow.—On 25th ult. & Local Government 
Board inquiry was held re the District Council's application to 
borrow £30,490 for electric lighting. In explanation of the scheme 
it was stated that it was intended for the present to light nine miles 
of streets. Arc lamps would be placed in Hoe Street, High Street, 
Markhouse Road, Wood Street, and St. James's Street, and in the 
other streets where the mains were laid they would utilise the exist- 
ing lamps, slightly altered. The number of lamps displaced by the 
arc lights would be 320, and the saving on each of tbe gas jets dis- 
placed he estimated at £1. The sum paid for the vastly improved 
arc lighting in the main thoroughfares would not exceed the cost 
now paid for gas. It had been decided also to wire the houses. Mr. 


Enright, the electrical engineer for the scheme, said be knew no town 


which possessed a greater chance of the electric light becoming a 
success, and seeing the high price they paid for gas, he thought they 
would effect a saving on the public lighting. Gas is 3s. 10d. It was 
expected that 9,000 lights would be taken, and the income was esti- . 
mated at £4,781 10s. The expenditure arrived at was £3,698, leav- 
ing a surplus of £1,082 10s, Mr. Enright said he felt convinced he 
had underestimated the income. 


Wealdstone.— The District Council is reproving the 
Harrow Electric Light Company for having laid mains beyond its 


‘area to supply the light to Greenhill Vicarage. The District Council 


is anxious to preserve the electric lighting powers for itself, and the 
company has been notified that it will have to disconnect the 
Vicarage when requested. ; : 


Willesden.—Mr. E. Ruthven- Murray, the Council's 


‘electrical engineer, has recommeded the adoption of a cite at Lower 
- Place for electricity works. l E : 


Winsford.—Mr. W. M. Beckett, civil engineer, of Man- 
chester, has informed the District Council that a scheme for lighting 
the principal streets could be carried out for £7,700, and a complete 
installation for £12,000, and the Oouncil has decided to apply for a 
provisional order. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Aberdeen.—A deputation from the Tramway Committee 
will next Tuesday inspect the Glasgow electric tramways. The 
information thus obtained will be serviceable to the committee in con- 
nection with the proposed electrical equipment of the Aberdeen 
system. 


Barnsley.—The Town Council will oppose the applica- 
tion cf the British Electric Traction Company, Limited, to the Light 
Railways Commissioners for an order authorising the construction 
and working of light railways in the borough. The Corporation 
have refused consent to several similar applications, because they 
have not yet decided whether they will themselves apply for an 
order or consent to an application by a company. | 


Bath.—At the last meeting of the Electric Lighting 
Committee, the chairman explained that with regard to the provision 
of electrical cars, a committee would shortly be called to consider the 


. question. He could not say, however, whether it would be seriously 


entertained by that committee or not. 


Berlin.—The City Traffic Committee have made a report 
to the municipal authorities on the construction of underground 
railways in Berlin. The report gives a sketch of the following 
proposed lines, and their approximate cost. A circular line in 
connection with the Siemens high level line from Potsdamer Platz to 
Warschaner Brücke (as a sub-pavement line, 4,650 m.; high level, 
5,300 m.; tunnel, 500 m). East to west line, 7,900 m.eub-pavement 
South to north line, 5,000 m. sub-pavement 
line, and 250 m. tunnel, the circle line being made use of for part of 
the way. These three lines comprise altogether 17,650 m. of sub- 
pavement line. The cost per kilometre would be, according to the 
tender of Siemens & Halske, £105,000, and according to the 
tender of the Underground Railway Company, £155,000. The 
tenders cf these two companies for the 5,300 m. of high level line are 
equal, and amount to £68,500 per kilometre. The tenders for the 
1,000 m. tunnel are £262,500 per kilometre. The total cost of the 


lines would be about £3,000,000. The municipality is considering. 


the proposal of the Traffic Committee. The sub-pavement railway 
will be after the pattern of the line constructed by Siemens and 
Halske in Buda-Pesth, and opened in May, 1896.— Electro. Zeit., 
November 24th, 1898. 


Bristol.—In view of the reconstruction and electrical 
equipment of a large proportion of the Bristol Tramways Company's 
system, the Sanitary Committee recently instructed the engineer, Mr. 
Mr. Yabbicom, to draw up a report as to the use of side or centre 
poles for the various streets. His statement was before the com- 
mittee last week, and it recommended the use of centre poles for a 
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good many streets, but in other parts where the kerbs were less 
than 36 feet apart, brackets were suggested. Except in special cases 
the Gommittee will not utilise the tramway posts for aro lightinz, 
as the resultant saving would not be very great. 


Cardiff.—Last Friday the Tramways Committee again 
considered the question of electric traction. The sub-committee, 
which bas been going into the matter for some time, is completing 
the report upon its inquiries, and will submit it shortly. It seems to 
be necessary to visit one or two places to see the trolley system at 
work, as it is thought unsightly. 


Coatbridge and Airdrie.—A special meetiog of the 
Airdrie Town Oouncil last week considered correspondence from the 
New General Electric Traction Company regarding their electric 
tram scheme. After discussion it was agreed meanwhile to join with 
Ooatbridge in supporting the British Electric Trection Company's 
scheme in Parliament. 


Cork.—At last week’s meeting of the Oorporation the 
city engineer (Mr. H. A. Cutler) submitted a report re the electric 
trams. He stated:—' I am informed that tbe Board of Trade 
inspection of the tramways is likely to take place next week, and as 
the work is not yet completed to my satiefaction, I would recommend 
the Council to oppose the license for running powers except a sum 
of money, say, £500, is deposited by the company with the city 
treasurer to cover the cost of any work remaining to be done.” 


Dublin.—Sir F. Marindin, on 25th ult., held a Board of 
Trade inquiry into the application of the Dublin and Southern Dis- 
trict Tramways Company for permission to ran the electric cars 
between Dublin and Dalkey, vid Blackrock, at an increased rate of 
speed. Considerable evidence was given. 

On 21st ult. the electric equipment being completed, a trial trip 
by an electric car was made from Dublin to Donnybrook. 


Düsseldorf and Crefeld Light Electric Railway.— 
On the 10th of last month, this line and the bridge over tbe Rhine, 
built in connection with it, were opened to traffic. The electric 
part of the work was carried out by Siemens, Halske & Oo. "The line 
runs from Haroldstrasse, in Düsseldorf, to Rhinestrasse, in Crefeld, 
and has a total length about 193 miles, 11 miles run on a special per- 
manent way, and the rest on the atreets. The steepest gradient is 
2 5 per cent. Since ordinary railway waggons for private branch 
lines had to be run on the line, tbe full ordinary gauge had to be 
adopted. The overhead trolley system is used throughout. The 
motor-cars for long distances have each two motors of 35 H.P., and 
those for local traffic are furnished with 20-H.P. motors. The power 
station has a dynamo output of 360 kilowatts, and an accumulator 
sub-station. The accumulator batteries have an output of 118:8 kilo- 
watts. The construction of the anent way was commenced in 
July, 1897, and also the building of the power station. The laying 
of the rails was begun early in 1898. In order to compete with the 
State railway through Neuss to Orefeld, it was necessary to do the 
distance in less time, and this could only be done by running at 
speeds which were not permissible on the ordinary roads. Hence the 
necessity of constructing a ial permanent way. Over M et 
of the line the running speed is about 26 miles an hour. The bridge 
over the Ehihe consists of two pee arches, each 180 m. span, and 
F partly of steel, the total cost being 


Greenock.— The Greenock and Port Glasgow Tramways 
Company have given notice that they intend making application for 
power to use electrical haulage on the tramways, and for woiks and 
apparatus for generating, nig bet and distributing electricity. The 
Police Board bave already decided to introduce electricity, eo tbat 
the Tramways Oompany will probably get their supply from the 
town. 


Light Railways.—The Hastings, Bexhill, and District 
Light Railways (Electric) Company, Limited, intend making appli- 
cation this month for an order to construct light railways from 
Hastings to Bexhill and various parishes in the county of Sussex. 
The Isle of Thanet Light Railway (Electric) Company, Limited, are 
applying for an order to construct light railways from Ramsgate 
and elsewhere to Garlinge, Westgate, and Birchington. The Finchley 
District Electric Traction Oompany, Limited, is applying for an 
order to construct light railways from Archway Tavern to Hendon, 
Willesden, and elsewhere (parishes of St. Mary, Islington, Hornsey, 
Finchley, Willesden, and St. John, Hampstead). The Southend-on- 
Bea Corporation are applying to the Commissioners for au order 
authorising light railways in the parishes of Prittlewell, Leigh, and 
Southchurch. This scheme has been already mentioned in the 
Review. Mr. T. Nevins, of East Orange, New Jersey, is applying 
for an order for the Cheltenham and Wood mancote light railways. 

The Imperial Tramways Company is applying for an order for the 
construction of Middlesbrough, Stockton, and Thornaby electric 
tramways and light railways extensions. The towns to be touched 
by the systems are Stockton-on-Tees, Preston-upon-Tees, Eaglescliffe, 
Middlesbrough, Ormesby, Normanby and ston. 


Liverpool.—It is stated that about 20,000 passengers 
travelled in the cars on the Dingle electric line on the opening day, 
and that there has been a large and steady traffic each day since. The 
general result of the inauguration has been so satisfactory that public 
opinion is in favour of a general extension of the system. From a state- 
ment made at a meeting of the Tramway Committee, it would appear 
that there was an increase inthe passenger traffic of about 170 per cent. 
and in receipts about 136 per cent. since the change cn this parti- 
cular route from horses to electricity. 


Liverpool.—Mr. A. B. Holmes, the electrical engineer, 
has been requested to consider and report what price the Lighting 
Committee should charge the Tramways Committee for the electric 
power supplied to the electric cars. 


London United Light Railways.—The details of the 
light railways in Middlesex, proposed to be constructed by tke 
London United Tramways Oompany, Limited, under orders from the 
Light Railway Commissioners, were published this week, and are 
more extensive than at first imagined. The scheme embraces the 
construction of a light railway from Acton, through Ealing to 
Hanwell, to connect the tramway along Uxbridge to the 
light railway authorised to be constructed between Hanwell and 
Uxbridge, thereby affording an unbroken line from Shepherd's Bosh 
Oommon to the Middlesex boundary at Uxbridge. The other lines 
are centred in and around Twickenbam. The main line, which will 
be laid if the order be obtained, will leave the London Road near 
Brentford, and, traversing Twickenham Road, will pase through 
Isleworth to Twickenbam, and thence through the main streets of 
that town to Twickenham Common, where it will diverge, one line 
going through Teddington and Hampton Wick, touching Kingston 
Bridge to Hampton Oourt, where it will be joined by the second 
line, which will have approached the cap P ipis by way ot 
Hampton red. gn rough Hampton and Hampton 
Town. The third section is a line to commence in the centre 
of Twickenham, and following Richmond Road, terminate at 
Richmond Bridge on the Midd!esex side, and the fourth section will 
run from the Hounslow end cf the sutborised electric tramway to 
Babes Bridge, the westernmost point «f Hounslow Heath, and mid- 
way between Hounslow and Staines. The last named is placed in the 
scheme in pursvance of a pledge given the Hounslow District Council 
last year that the line should be ‘continued towards Staines. The 
ap d of lines to be laid is 12 miles, the gauge is 4 feet 84 inches, 
and the power proposed is either electrica], or some mechanical means 
approved by the Beard of Trade. The terminus of all these lines in 
London will be at Shepherd's Busb, and asthe London Coonty Oouncil 
have agreed that the London United Compsny may use electrical 

wer over the existing Shephesd’s Bush line, there will be an un- 
8 electrical line, which, teing in close contiguity to the Oentral 
London Electric Railway, will open up a direct and essy means of 
communication and travelling with the City from the suburb; of 
Middlesex. 


Southampton.—The County Council has resolved that 
Mr. Kincaid be asked to submit at an early date, a full and detailed 
report and estimate of the entire cost of constructing and equip- 
ping the lines for electric traction on the overhead system. 


Wolverhampton.—It would seem that the Wolver- 


hampton tramways scheme is not to be passed into law without 


opposition. A special meeting of the Wolverhampton Town Oouncil 
was held on Monday afternoon for the purpose, among other things, 
of considering the Tramways and oth ar Bills now being promoted in 
Parliament. The town clerk (Mr. Horatio Brevitt) stated that since 
the objects of the Tramways Bill had been announced the Corpora- 
tion had, during the past week, been surrounded by notices on the 
subject, and amongst these he mentioned ore on behalf of the 
Wolverhampton and Dudley Tramways Company to reduce their 
gauge from 4 feet 8} inches to 3 feet 6 inches, and also for powers to 
work them when altered. There was another notice of an applica- 
tion by the British: Electric Traction Company for an order under 
the Light Railways Act to construct a light railway from the 
Fighting Cocks to Bileton to join the Wolverhampton tramway at the 
Bilston terminus, and from to the borough boundary. Under 
this scheme also the gauge of the Dudley and bd htm gita Tram- 
ways Com 's lines would be reduced, and tbe light railway would 


communicate with those lines at Bilston and Willenhall. The same 


company were applying for power to reduce the gauge of the Sedgley 
GUN and to use electric traction, the en to be obtained 
whence is not stated. These were matters, taid the town clerk, 
which required the Oouncil’s very 
likely to come before the public at a very early date. A resolution 
was d giving the town clerk power to do whatever might be 
considered by him right to safeguard the interests of the Corporation 
in the matter. 


TELEGRAPH AND TELEPHONE NOTES. 


American Trans-Pacific Cable.—The special corre- 
spondent of the Daily Telegraph sa&ys:—" The general belief ia 
administrative circles, based on advices from Paris is, that Germany 
will acquire the Oaroline Islands, with the exception of such as are 
ceded to the American Government for a cable station. This report 
gains some support from the fact that, by annexing the Caroline 
group, the Germans are only rounding cff the possessions which they 
ae ee gained in the neighbouring group, the Marshal 
Islands. 


Bedford Telephones.—The Corporation of Bedford re- 
cently applied to the Postmaster-General for a telephone license. 
The Duke of Norfolk, in reply to the application, says that he 13 
unable to accede the request, as he is advised that municipalities 
are not empowered to work such business.” 


(Continued on page 831.) 
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THE USE OF SINGLE-PHASE ALTERNATING 
CURRENT MOTORS. 


IT is apparent that single-phase alternating motors have 
arrived at a practical stage. A good many people have said 
that they have been good enough to use for some time past, 
but the average man refused to accept the mere ipse dizit of 
an alternating motor advocate, and, what was of prime 
importance, the engineers of alternating current supply 
systems did not regard their introduction on to his circuits 
with much enthusiasm. But if practical examples go for 


of power is imperative. Moreover, the whole of the 
printing necessary in the conduct of the sweetmeat 
business is done on the premises, and a printing machine 
and a guillotine, that most trying of apparatus to a motor, 
are employed. 

The factory being newly erected it was possible to arrange 
in the firat instance for the introduction of electrical 
machinery, thus in a great measure dispensing with the neces- 
sary arrangements to suspend shafting and its accompanying 
gearing. Qaite recently we had an opportunity of inspecting 
the whole of the factory under the guidance of Mr. A. H. 
Howard, of 2, Queen Anne'a Gate, Westminster, the con- 


Sona WATER MACHINE DRIVEN BY MOTORS. 


anything, we are in a fair way to remove many of the mis- 
givings—we hesitate to call them prejudices—that have 
existed. 

Probably the most notable use of single-phase motors in 
this country, is that for driving the whole of the machinery 
of a large sweet factory at Hammersmith, and, what is of 
es pecial interest, the necessary energy to drive the motors is 
obtained from the public supply mains. The factory in 
question is that of the well-known sweet makers, Fuller & Co., 
and it is somewhat surprising to find the making of sweets 
necessitating ro great a variety of machinery. But when 
chocolate is mixed in hundred weights, and eggs 
beaten by the hundred, it is evident that some form 


sulting engineer to Messrs. Faller, and Mr. Geipel, of Messrs. 
Geipel & Lange, who have carried out the electric work. 
There are in all 14 motore, each of which, with one or two 
exceptions, drives a separate machine. "These vary in horse- 
power from 7 H. P. down to 4 H.P., and as we have already 
mentioned, are operated by current supplied by the Hammer- 
smith Vestry at a pressure of 110 volts alternating, with a 
periodicity of 50. They are of the well-known Brown- 
Boveri single-phase type, fall descriptions of which have 
appeared in these columns. The smaller motors are started 
by means of a resistance, while for the larger sizes the usual 
condenser is employed. There is little doubt that the 
motors are started in astrikingly easy manner. Some of them 
F 
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start on a loose pulley, but this practice is slightly varied in the 
case of the lift motor, which of 2 H.P. starts ap readily with 
the whole of the belting and gearing thrown on, the starting 
current not exceeding the full load current. It is stated 
that at times the load on this motor has been doubled occa- 
sionally, yet there has bꝛen no breaking out of step nor any 
damage whatever to the motor. The motors are fitted with 
self-oiling bearings, and the conditions are sufficiently 
trying for the motors; they are occasionally bespat- 
tered with sticky 
sugar and chocolate, 
but the operation 
of turning tbem 
into a form of 
caramel does not 
appear toaffect their 
working. 

The speed of the 
factory machinery 
being slow, it was 
found necessary to 
adopt some form of 
speed-reducing gear 
The three following 
alternatives were 
considered by the 
contractora :—Spur 
geariog, worm gear- 
ing, and  belting. 
The first two were 
objected to, chiefly 
owing to the diffi- 
culty e" designing 
special gearing to 
meet the different 
speed of each ma- 
chine, and it ap- 
peared that belting 
offered the easiest 
solution. This, 
however, involved 
the use of a 
countershaft, and 
as it was specially 
desired to obviate 
the  unsightliness 
and {trouble due to 
countershafis fixed 
on ceilings, it was 
decided to use n 
special form of 
gear patented by 
Messrs. Geipel and 
Lange, which has 
for its object the 
transmission of 
power from the 
motor to the ma- 
chine by exceed- 
ingly short belts. It will be seen from the sketch of the 
geur that it consists of a swivelling countershaft which can 
be adjusted by means of a hand wheel to give the exact 
amount of tension required for the two belts. By turn- 
ing the hand wheel in one direction the standard is inclined 
forward, thus loosening the belts and permitting the motor 
to start light. When the motor is started the hand wheel 
is turned in the reverse direction, which moves the standard 
backwards, thus tightening the belts. This operation is 
necessary only when starting up on full load. The gearing 
is compact and takes up but little floor space, and what is of 
importance, no trouble whatever has been experienced by the 
employés either in operating this gear or in starting and 
stopping the motors. 

It was decided to adopt a separate motor for each machine 
for the following reasons: — 

1. Because it was important that the very bast light should 
be thrown on to the work, and this is not possible with 
overhead gearing and belting. 

2. Because the machines are scattered, and are in many 
cases a long distance apart, which under another arrangement 
would have necessitated running long lines of shafting, 


with the conscqaent serious ard continual loss of power 
therein. 

The suitability of the separate motor system in this 
particular case is amply demonstrated, for it is found that 


most of the motors are standing for a very large fraction of 


the whole time, and consequently no power is beidg lost, ag 

would be the case if a large motor were employed for driving 

the whole of the machines by long lines of shafting. 
The supply from the public mains is brought to a switch- 
board on the ground 
floor, from whence 
branch mains ra- 
diate ^ throughout 
the building. 

The factory is 
lighted throughont 
by electricity, there 
being about 260 
lighta. The whole 
of the wiring is on 
the well - known 
Andrews Safety 
Concentric System, 
the lamps being 
arranged in small 
groups, while each 
motor has its own 
circuit direct from 
the main switch- 
board, on which are 
grouped all of tbe 
fuses, so that there 
are no fuses what- 
ever scattered 
throughout the 
bailding. 

We reproduce 
some of the most 
characteristic in- 
stances of machine 

driving at Faller a. 
The egg - beater 
which is & very 
different machine 
to what was ued 
in our grand- 
mother's time, is 
driven by one of the 
small motors, and it 
is apparent that the 
operation requires a 
considerable varia- 
tion in speed ; tbe 
motor drives on to 
a large pulley, from 


Lirr MOTOR. whence the belt 


drives on to a 

apeed cone pulley, 

the varioui epseds 
being then controlled by a hand wheel. Iu this instance the 
belt slackening mechanism is fixed on the wall, behind the 
machine being the starting switch and resistance. 


GEIPEL AND LANGE’s GEAR FOR ELECTRIC MOTORS. 


The lift driving motor is an interesting examp'e because, 
as we have indicate before, it starts with the various pulleys 
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and balts on, which, through the medium of large pulleys 
and shafting, drive on to a drum which operates the winding 
gear of the lift. This machinery, it is perhaps hardly 
to point out}, is in almost constant use. It will ba 
seen that the motor is provided with bed rails, which enables 
tiep position to be altered thřough the mediam of a hand 
wheel. 
Among the most trying work done by motors in this 
factory is that of the nougat mixer. In the illustration 
wil be seen, above the pan, sets of blades, these are 
lowered and operated by the motor in different directious, 
anl the material which they stir is very heavy. The 
tightening gear is fixed on the floor alongside the 
machine. Soda water making is apparently a somewhat 
complicated process, for in the machine we have illus- 
trated two motors are necessary, one presumedly pump- 
ing the gas and the 
other rotating the 
mechanism con- 


ELECTRIC AUTOMOBILES. 


Soon after the first boom in automobiles, we expressed the 
opinion that in the present condition of electrical accumu- 
lators, the automobile for the country was that driven by 
hydro-carbon internal combustion engines, but that for cities, 
especially those with smooth asphalt roads, the electrical car 
had the better prospects. The Electrical World, of New 
York, has come to the same conclusion, and has devoted a 
considerable space to automobiles in a recent issue. Com- 
paring French and American electrical car, our contemporary 
thinks American cars are more simple, and that the French 
strive after too many little refinements in advance of their 
time, and so court breakdowns. The French try to recupe- 
rate the battery on down-hill running ; yet they use plain axles, 

and Americans use 

ballorroller-bearing 

axles. Americans 


tained in the 
cylinder. The 
“cake mixer” is 
provided with a 
nea, arrangement 
of driving; here, 
again, to give the 
necessary reduction 
in speed, the motor 
drives on to a large 
pulley, from whence 
the belts are con- 
nected to loose and 
fast pulleys which 
drive the spindle 
carrying the mixing 
blades. 

There are 
numerous other 
applications which 
we cannot illustrate, 
for example, the 
making of chocolate 
requires a moder- 
ately low tempera- 
ture, this in summer 
can only beobtained 
by blowers, or air 
extractors, and these 
are driven by elec- 
tricmotora. Then, 
again, quite a large 
motor is used to 
driveacream beater, 
and in addition 
there are printing 
præses driven in a 
similar manner. Oa 
the occasion of our 
visit we witnessed 


the men starting and 
stopping machines 
Without the least 
trouble or visible 
excitement. There 
is no doubt that the whole system of driving at Fuller’s factory 
forms an interesting example of what can be done with 
single-phase alternating motors. 


American Society of Mechanical Engineers.—The 
above society opened its session at New York City by a con- 
ference commencing on ‘Tuesday, 29:h ult., and closes 
to-day. Among the subjects considered were the follow- 
Ing :—" Improvements in Steam Boilers, by W. B. Le 
Van; “ Valve Gear of the Willans Engine,” by J. A. F. 
Svenson ; “Cualorific Power of Weathered Coals,” by R. S. 
Hale; “Specific Heat of Superheated Steam,” by R. C. 
Carpenter. Among the queries set down for debate were:— 
" On how small a tool does it pay to put an individual electric 
motor? and “Is it of real advantage to submerge the smoke- 
box of an upright boiler to prevent expansion of the tubes?“ 


Motor DRIVING EGG BEATER. 


control speed by 
variously grouping 
the batteries; the 
French run in series, 
and use all sorts 
of mechanical con- 
trivaunces to vary 
speed. A review of 
the position of the 
electric car was 
made in a piper by 
Mr. Appleton before 
the Engineers’ Club, 
of Philadelphia. It 
was in 1894 that 
Messrs. Morris and 
Salom built their 
first car in Phila- 
delphia. It weighed 
4,250 Ibs.; the 
battery weighed 
1,600 lbs., . and 
could run the car 
50 to 100 miles on 
one charge. The 
motor was 3 H.P. 
nominal, but 
capable of 9 H.P. 
for a short time. 
It weighed 300 lbs., 
and a speed of 15 
miles was attained. 
These figures meant 
that 1,000 lbs. of 
load could be run 
for To-H. P. at 10 
miles per hour. 
Their next venture 
was the electrobat, 
of only 1,700 lbs., 
with two 1}-H.P. 
motors on the front 
axle, and a battery 
41 13-lb. cells of 
j 50 ampere - hours 

capacity, capable of a mileage of 25 per hour on one charge 
at 12 miles per hour. The present vehicles, of which 
soon there will be 50 cabs and 50 broughams at work 
ia New York, are of similar design to the cabs already 
worked in New York. | | 

At 12 miles per hour they only take an average of 23 
H.P, and vhey have a capacity of 40 miles, and can 
mike six or seven miles an hour up an 8 per cent. 
geade. Their pneumatic. tyres are 5 inches diameter, 
and are inflited to a pressure of 120 lbs. With 44 cells 
an ordinary 110-volt circuit can ba used for charging, 
and batteries are charged in situ. They require 3 to 3, 
hoars for recharging, and the current starts again at 40 to 
50 amperes, falling off to 10 as the counter E.M.F. 
builds up. | 

Electrically propelled vehicles are being prepared for use 
ia Chicago, in which wooden wheels and solid rubber tyres 
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wil be employed, 
as requiring less 
power than pneu- 
matic tyres. The 
future of the auto- 
mobile electric car- 
riage is hopefully 
considered. 

Oonsiderable in- 
formation is com- 

iled from various 

rench sources in 
the same issue. 
The recent Tuilleries 
Exhibition seems to 
show that a really 
successful electric- 
ally propelled 
vehicle is coming 
to the top. This 
competition was for 
the purpose of 
showing if a car- 
riage could be de- 
veloped for Paris, 
and the result has 
been a large order 
from the Paris Cab 
Company. 

An ordinary 
Paris hack averages 
65 km. daily travel, 
of which 45 km. 
are useful work, the 
remainder being 
empty work and 
“crawling.” The 
day is 16 hours. 
These. were the 
conditions to be 
filled. The tests 
covered nine dayr, 
and were made over 
three different 
routes, embracing 
hills ard bad pave- 
ments. We have 
previously described 
these tests. 

All the electrical 
vehicles had Falmen 
accumulators, and 
only one gasoline 
vehicle persevered. 
The. conclusions 
drawn as to the 
accumulators, <&c., 
may here be 
abstracted. 

The coefficient of 
traction on good 
hard dry macadam 
is 0:0258 to 0°0844 
for iron tyres, and 
0°0228 to 0°0299 
for solid rubber, 
and  0:0208 to 
0:0248 for pneu- 
matics. The value, 
0:025, is fixed upon, 
and a vehicle of 
2,000 lbs. total 
weight to travel at 
12 miles per hour. 
This implies 880 
foot - pounds per 
second, which, at 
70 per cent. 
efficiency, calls for 
1,700 watts, or 
142 watt-hours per 


i 


ALTERNATING CURRENT MoToR PRIVING NoUGAT MIXER. 


ton mile. An 
accumulator dis. 


charging normally 


at 41 watts per 


pound of total 
weight, will weigh 
377 lbs. per ton of 
total weight. At 
9 Watt-hours per 
pound, the limit of 
distance will be 
24 miles per charge, 
A curve is plot- 
ted for an accumu- 
lator weighing from 
0 to 2,000 lb, 
capable at 9 watt- 
hours per pound of 
& maximum of 137 
miles, and the useful 
work in ton miles, 
which is the 
duct of the useful 
weight by the dis- 
tance. The mari- 
mum of this curve 
is at 1,000 Ibs. for 
weight of accu- 
mulator. Hence 
50 per cent. is the 
maximum economic 
weight, and 20 per 
cent. is the lowest, 
as below that the 
machine will not 
run at speed. At 
80 to 40 per cent 
the distance is 40 
to 56 miles at 12 
miles velocity, on a 
level, and gradients 
would reduce this. 
^ Falmen cells are 
of pasted type, and 
therefore light, 
though more fragile. 
Bat capacity per 
unit of weight is 
very important. 
There is a tramwey 
in Paris where 
8,664 ampere-hours 
are consumed on 8 
round trip, and 
1,682 are recovered 
on down grade. 
Here it pays to use 
cells of 2 to 2} 
ampere-hours 
capacity per pound, 
with & 23 ampere 
rate. Automobiles 
must give 6 to 7 
am - hours per 
sound: though 
capable of only 
1} ampere discharge 
und. It 
requires 624 Ibs. to 
furnish a useful 
5 
of energy is poss 
within bounds 
Fulmen plates bave 
each 24 rectangular 
tablets of active 
material held in a 
grid of lead anti- 
mony alloy by 
bevelled edges. The 
plates are 32 ineb 
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thick, and contain 31 T cent. in the grids, 39:8 per cent. 
of active material, and 29:7 per cent. in negative active 
material. 

The discharge rate is specified as 0:065 ampere per square 
inch of positive for five honrs’ continuous discharge, but 
they can furnish double, and for short periods four times the 
normal rating. 

The normal values of a Fulmen cell are given:— 


Discharge rate, amperes... . 1°36 per pcund of total weight. 
Useful watts ... vis T vee 240 " j ii 
Ampere-hours 6 63 5 ï i 
Watt-honrs .. 2... 12:00 d : a 
Weight per kw. of storage ... 417 lbs 

ý kw.-hour ves 83 „ 


At 5 watts discharge per pound the stored energy will fall 
to 9 watt-hours per pound ; the efficiency would be reduced. 
Cells entirely run out may be charged at 2 amperes per 
pound, reducing to 2 ampere at the end of the charge. The 
makers recommend a oonstant potential, sey, 100 watts for 
44 cella for seven hours, the rise of counter E.M.F. auto- 
matically reducing the feed. Down-hill recharging is not 
advised. It racks the cells, especially if used as a brake 
action. 

Various cars are described and their weights given, which 
in one case is as much as 4,000 lbs. and in none under 
2,000 lbs., of which the cells make up about 30 per cent. 
There is one point has not received attention. We refer to 
accidents. It would be a very serious matter to be run over 
by a 2,000-Ib. cab, of which over half the weight is on one 
pair of wheels. The victim would have over 500 lbs. load 
onhim. We have yet to sev an automobile guarded in any 
way from running over people, and this will have to be done, 
or motor cabs will become unpopular owing to the accidents 
they will cause. 

Even a Gladstone could not jump up and run after the cab 
for its number. It would be necessary for the brutal 
Parisian cabby to moderate his present tactics of ranning 
down all and sundry, and meandering sinuously over the 
whole breadth of a street. 


(To be continued.) 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 826.) 


American Trans-Pacific Cable.—In the reports of the 
negotiations of the Paris Peace Commission we observe that the 
American commissioners lay stress on the ceesion of the Island of 
Guam, which is one of the Mariana or Ladrone Ielands, and also upon 
the acquisition of the Island of Kusaie (which is also known as Strong 
Island and Ulan), in the Caroline Archipelago, as a naval and cable 
station. Tbe United States also claim cable-landing rights at other 
places in Spanish jurisdiction. A few months ago we pointed out that 
the Eastern Extension Telegraph Company had acquired cable- 
landing rights from Spain for all the Spanish Islands in the Pacific, 
as well as an absolutely exclusive right to lay cables from Manila 
to Hong Kong. As a consequence of the war, these rights, 
designed to hinder competition, bave fallen to the ground, and 
the American Government are now making arrangements for a 
cable across the Pacific to the Philippines, vid Honolulu, the 
Marshall Islande, Kusaie, and Guam Island. The monopoly of 
communication arranged by the Eastern Extension Company 
between Hong Kong and Manila cannot be sustained under the 
change of ownership of the Philippine Islands; more especially when 
it is borne in mind that the United States squadron at Manila derived 
no benefit from the existence of the cable in question. As far as 
monopoly of the landing right at Hong Kong goes, there is a clause 
in the agreement entered into between Her Majesty's Government 
and the Eastern Extension Telegraph Company, in which the Govern- 
ment reserve the right to permit the laying of cables by others “in 
the general interests of international telegraphic communication.” 
As regards the American cable, we find that it would have a total 

of about 7,800 miles, and that the longest section would 
be considerably shorter than the majority of the cables across the 
Atlantic. The cost would nct be great, much less, indeed, than 
the capitalised value of any two cables belonging to the 
Atlantic pooled companies. It has been estimated that the laying of 
this cable would allow of & reduction of rates to China and Japan of 
about 33 percent. A branch line from Kueaie Island to Cooktown, in 
Qaeeneland, would give Australia the benefit of reduced rates, and, in 
case of difficulties with the existing companies in the China Seas, a 
short line from Manila to Formosa would afford direct and indepen- 
dent connection with the J apanese Government system of cables, 
Which also connect with China at Foochow. 


German Cable to China.— The Pekin correspondent 
of the Frankfurter Zeitung 8 ly recommends the laying down of 
another cable between China and Europe, and, of course, urges that 
the work should be undertaken by German capital According to a 
financial daily, at the end of his interesting communication he 
remarka :—“ The laying of a cable along the Chinese coast appears to 
me to be the best and safest undertaking that now presents itself in 
China. German industrial circles should be urged to give the oppor- 
tunity &ll the attention it deserves. The German Government would 
no doubt gladly support the enterprise. A German cable to China 
would increase the prestige of the German name, would further the 
aims of German policy, and, according to all appearance, would be a 
paying undertaking.” 


Indian Telegraphs.— In a recent issue Indian 
Engineering stated that the Government Telegraph Department 
(exclusive of State traffic) earned 2:44 per cent. on the capital outlay 
in 1897.98, including State traffic, 7:19 per cent. It expended 
£160,000 on capital account during that period.  Sinoe 1892.93, 
28,000 miles of wire have been added, and the number of offices bas 
risen from 2,553 to 3,802. The increase in the number of messages 
over 1896-97 have been 123, and in the value thereof 29 per cent. 
In private inland mes ages the increase in number was 8:45, and in 
value 5°65 cent. In ten years the number has increased over 94, 
and the value 77 per cent. 


Telegraphic Interruptions and Repairs:— 
CABLES. Down. 
West Indies— 
Bt. Lucia-Bt. Vincent .. Sept. 24th, 1898 ... A 
Amazon Company's cable— 
Cable beyond Gurupa . . June 8th, 1898 . -— 


Repaired. 


Baint Louis-Novonha .. Oct. 17th, 18998 958 

Para-Maranham ... . Nov. 15th, 1898 .. E 
LANDLINES. 

Majanga-Tananarive .. Nov. 22 ad, 18989. or 

Baigon-Bangkok ... . Nov. 27th, 1898  ... Nov. 28th, 1898. 


A Trans-Pacific Cable.—A Dalziel Paris telegram to the 
Globe says that a Washington tch to the New York Herald 
(Paris edition) states that now peace has been assured, the project for 
a trans-Pacific cable will be taken in hand immediately by a company 
which has already been formed for the purpose. The proposed cable 
will connect San Francisco with Honolulu, and thence to Manila, vid 
Guam. The stretch between Honolulu and Guam is, however, in the 
opinion of the engineers, too great, being some 500 miles longer than 
any existing cable, consequently it has been decided to try and obtain 
the island of Ualan to serve as a stepping stone. | 


CONTRACTS OPEN AND OLOSED. 


OPEN. 
Barnsley.— December 12th. The Corporation is inviting 
tenders for the supply and erection of (1) boilers and Green’s 


economiser; (2) engines, dynamos, switchboard, condensers, feed - water 
pumps, balancing transformers, boosters, piping, tanks, crane, wiring of 
electricity supply works, and engine, &c., foundations; (3) secon 
batteries and accessories; (4) feeder and distributing mains (soli 
Bystem), potential leads, network and service boxes, and service 
connections. Specifications and all culars can be obtained on 
application to Mr. Thos. L. Miller, M.I.E.E., 7, Tower Buildings, N., 
Water Street, Liverpool, on payment of £1 1s. for each section, 


returnable as usual. 

Beckenham, — December 17th. The Urban District 
Council invites tenders for water-tube boilers, alternators, trans- 
formers, pipe work, feed pumps, arc lamps and cables and 
other street works, travelling crane, &o., &., for the electric lighting 
scheme. Specifications, &c., from Messrs. Wilson & Story, 66, Victoria 
Street. See our “ Official Notices " November 18th. 


Dublin.—December 5th. The Dublin United Aramaya 
Company is prepared to receive tenders for the supply of gen 
atores, including car fittings, iron, steel castings, bil, electrical 
supplies, &0., &c., for the year ending December 31st, 1899. Infor- 
mation can be obtained, and s seen, at the company's offices, 
9, Upper Sackville Street, Dublin, from November 15th to ber 


2nd. Forms of tender 1s. each. 


Dublin.—December 5th. The Board of Control want 
estimates for engines, dynamos, and wiring for about 100 electrical 
H.P. at Richmond District Lunatic Asylum. Bee our “ Official 
Notices" November 18th for particulars. 


Electric Trams.—Tenders are being invited, says Tenders 
and Contracts, for the construction of & pier and electric trams, in 
con junction with the Concessionaire, on promotion lines. Address, 
in first instance, to F. K. T.,“ at Horncastle's, Cheapside, London, 
E.C. 


Fleetwood, —The North Euston Estate Company, Limited, 
wants tenders for an installation of wiring, switchboards, &c., for the 
electric light, current being taken from the town supply; also for 
electric bells. See our Official Notices this week for particulars. 
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France.—December 6th. Tenders are being invited by 
the French Post and Telegraph authorities in Paris for the supply of 
100 tons of galvanised iron wire 8 mm. diameter, 30 tons of galvapised 

Iron wire 5 mm. diameter, and 80 zilometres of submarine cable core. 

Tenders to be sent to Le Sous-Secretariat d'Etat des Postes et des 
Jora hes, Rue de Grenelle, 103, Paris, whence particulars may be 
0 


Salford. December 15th. The Electric Lighting Com- 
mittee want tenders for the supply and erection of the followin 
plant for the Electric Light Committee. Section (1) boilers; (2 
engines; (3) dynamos; (4) boiler feed pumps, &c.; (5) mechanical 
stokers; (6) superbeaters; (7) economisers; (8) condensers, &c.; (9) 
stesm and water pipes; (10) cranes and weighing machines; (11) 
tanks, &c.; (12) switchboards; (13) booster. Specification, infor- 
mation, &c., may be obtained from the electrical engineer, Walness 
Road, Broughton, on payment of £5, returnable as usual. 


Shoreditch.—December 13th. The Vestry want tenders 
for six direct-current rotary transformers. See cur “ Official Notices " 
November 25th. 


CLOSED. 
* Edinburgh.—The following tendera are accepted by the 


Corporation for the supply of generating plant for the electricity 


works :—Six engines and dynamos, Messrs. Mather & Platt, Limited; 
seven boilers, Messrs. Sinclair, Leith; six boilere, Messrs. D. Stewart 
and Oo., Glasgow. 


FORTHCOMING EVENTS. 


Monday, December 5th.—At 8 p.m. Society of Arts. Oantor 
Lecture No. 3 on “ Acetylene,” by Prof. Vivian B. Lewes. 
The commercial generation of acetylene ; the types of 
generator in use; the actions taking place in acetylene 
generators, and the effect upon the gas produced ; the 
purification of acetylene for domestic consumption. 

At 5 p.m.— Royal Institution of Great Britain. General 
monthly meetiag. 

Tuesday, December 6th.—At 8 p.m. Röntgen Society, at 11, Chandos 
Street, Cavendish Square, W. Discussion on Derma- 
titis in Relation to Röntgen Ray Work,” introduced by 
Mr. Ernest Payne and Dr. Walsh, who will read short 
papers on the subject. 

At 8 p.m.—The Institution of Civil Engineers. Time per- 
mitting, paper by Mr. Francis Fox, M. Inst. O. E., on “The 
Ventilation of Tunnels and Buildings.” 

Wednesday, December 7th.—lInstitution of Electrical Engineers. 
Annual Dinner, Grand Hall, Hotel Cecil. 

Tbursday, December 8th.—At 8 p.m. The Institution of Electrical 
Engineers. "Improvements in Magnetic Space Tele- 
graphy,” by Prof. Oliver Lodge, D. Sc., F.R.S., member; 
and if time permit, " Telegraphy by Magnetic In- 
duction," by Sydney Evershed, associate. 

At 8 p.m.—Tbe Northern Society of Electrical Engineers. 
Paper on Superheated Steam and its Application on 
Steam Engines," by Mr. Paul Schou. 


——————R 


. NOTES. 


Institution ef Junior Engineers’ Transsctions.— 


The Record of Transactions of the Institution of Junior. 


Engineers (Vol. vii, 1896-97, 10s. 6d.) is a presentable 
volume in appearance, but it is also an exceedingly useful 
and interesting volume when one considers the amount of 
knowledge that is stored within it in so convenient a form. 
The papers read during the session to which the book is 
devoted are :—“ Electric Central Station Working," by 
P. W. McDougall; “Comparisons of Similar Structures, 
Large and Small,“ by Prof. A. Barr; Construction of 
High-class Bridge and Girder Work," by J. A. Macpherson; 
Protection of Buildings, &c. from Fire,” by W. R. 
feckton ; Cycle Construction.“ by Alfred W. Marshall; 
Electrical Railway Signalling,” by L. G. Ferriera ; aleo the 
presidential address, by Sir A. A. Binnie. Considerable 
interest is added by notes of the various places and 
works visited by the members, and in this connection 
details are given of the Deptford electricity station, the 
Hotel Cecil and its electrical plant, the Electric Welding 
Company's works at Pimlico, Shoreditch electricity 
works, Dublin-Dalkey electric tramway, and Dublin and 
Belfast electricity works. 


than 


‘ridiculous 


Live Steam Feed Heating.—QOur contemporary, the 
Engineer, always poses as the holder of a kind of mystery 
bag when dealing with questions relating to steam economy. 
Again does it raise the question of live steam feed heating, 
bat makes no headway, though it makes one remarkable 
statement. It is generally admitted that heat transmission 
through plates is greater where the water is hot, either 
because the water is more mobile and sweeps freely over the 
heated plates or from some occult reason. We might add 


to this explanation that where all the heat goes directly into 


steam forming—not into heating water—steam will be 
formed directly upon the plates, and in escaping must pro- 
duce currents which would never form where water was 
being heated. The bold statement we refer to above is that 
the injector is not a source of economy as efficient as 
the live steam heater. The injector is a live steam 
heater, but it does not heat the water to the point 
of ebullition, whereas a heater may do so, and probably this is 


the only explanation of the less efficient action, which seems 
good enough to raise to the dignity of another mystery. As 


regards the greater efficiency of hot water as a heat absorber, 
quite apart from the question of mobility, we have before 
stated that it is probable that heat will be found to be better 
transmitted from a hot to a hot substance than from a hot to 
a cold substance. We may argue that there is a heat refractive 
action, due to temperature difference, and that heat will not 
8o readily pass a point of great difference. It would seem 
nothing very wonderful if this idea should be proved to be 
a fact. If experiments should ever be made to discover the 
full facts as regards live steam heating, it might be well to 
carefully note the flue gases. We should ordinarily expect 
better combustion and more heat generated in a warm 
in a cold furnace. It is rather late in the 
day to call for separate vessels in which to heat 
the water and make the steam. This side of the 
question has been understood for years in Lancashire 
and Yorkshire, where no large power station or factory 
is without its economiser flue-feed heater, but coal is cheap 
down there, and is often bought at five shillings per ton. In 
the south, where it costs twenty shillings, the value of the 
economiser is doubted, and when the writer was last in a 
certain electrical station in London and saw the economiser 
out of work, he was informed that that thing was no us 
after a water-tube boiler, as the boiler would take out every- 
thing that could be got out of the gases. This is the sort of 
thing that many advocates of water-tube boilers do not 
hesitate to put forward regularly. As we have heard ii said 
it is easier to sell a fuel-saving appliance where fuel is cheap 
than where it is dear, and the constant practice of economy 
has lead to the conviction that feed must be hot, whether 
heated by live steam or by waste gases. But it is a trifle 
to read arguments to-day that there is an 
economy in hot feed, as compared with cold. Yet, 
apart from the further heating of live steam, the 
primary question is still argued. ‘Extreme theorists will 
tell us that an explanation of the effects of live steam 
heaters is found in the transmission of heat to the working 
body at a maximum temperature, that the water is nearer 
the furnace temperature, and the action is thermo- 
dynamically more efficient. This view opens the door for 
a good deal of fine confused argument. 


Financial Risk of Laying Down Long Lengths of 
Electric Conductors.—With reference to the suggestion 
made in Prof. Forbes's Society of Arts paper as to the 
raising of a mortgage on large weights of copper conductors 
used in power transmission schemes, we understand that 
such a proposal was made by Mr. B. H. Thwaite as long 
ago as November, 1892, in a paper read before the Man- 
chester Association of Engineers. The title of his paper 
was “Economic Possibilities of the Generation of Electro 
motive Force in the Coal Fields and its Application to 
Industrial Centres," and after referring to what would be 
*a fair rate of interest for the class of security re 
by large weights of copper conductors,” the author “ further 
ventures to suggest that this part of the p cum. or the part 
to cover the cost of trank transmission lines, should b 


obtained by the special issue of mortgage debentures ai the 


rate of interest stipulated." 
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` Mere of the Diesel Motor.—In the Journal of the 
Franklin Instituts appears a very appreciative reference to 
the Diesel motor by Mr. E. D. Meier. This would be an 
interesting article, but for the fact that it has the appearance, 
deservedly or not we cannot say, of being inspired by some 
promoting syndicate. We would be the last to decry the 
work of Diesel, but it is to be remembered that he has £o 
far fallen very far short of his desires as regards compress ion. 
‘The argument put forward was an ability to abolish the 
water jacket, and yet even in this article the water jacket is 
not denied, though it is stated to be there merely as advan- 
tageons in keeping the temperature of the working parts 
uniform. Quite so!! The pressure of compression is 
stated as 35 atmospheres, a considerable reduction from 
the 200 or 300 atmospheres once proposed. Mr. Meier 
brit fly sum mariges Diesel's invention as (a) the use of a 
quantity of air very large in comparison with the amount of 
fuel; (b) adiabatic compression to a temperature far above 
ignition temperature ; (c) injection of fuel into this dense, 
highly heated air; (d) regulation and cut-off of the fuel 
‘supply at any desired point of the stroke; (s) governing 
‘amount and duration of fuel supply; (/) expansion nearly 
to atmosphere without water jacket cooling; (9) rejection 
of exhaust and taking in fresh supply of air; (4) com- 
pression, in presence of water, at atmospheric pressure. It is 
‘claimed that Diesel has so far succeeded as to obtain 1 
B.H.P.-hoür from 234 grammes oil as compared with best 
previous result of 371 grammes.  Practically, Diesel's chief 
difference of practice is in the compression of the air 
charge free of fuel; and to such a temperature as to ignite 
the fuel as it enters. He thus overcomes the ordinary 
‘difficulty of gas and oil engines that premature explosion 
occurs to an explosive mixture at high compression. There 
can be no premature exploeion where there is no combustible 
present, and Diesel seeks to first attain a high initial pres- 
sure, and then expand isothermally by admitting fuel to 
‘born and keep: up the temperature, and subsequently 
adiabatically after fuel is shut off. Mr. Meier talks about the 
invention coming complete to America, and speaks of the 
wonderful success of the new motor in Europe. We cannot 
learn that anything is being done in England, yet we seem 
to have heard that the invention was to be exploited here. 


A Rapidly Growing German Electrical Company.— 
Rapid growth is certainly the feature of the moment in the 
German. electrical industry—both as regards supply and 
-mannfacturing companies. As an example, the Helios 
Elektricitäts Aktien Gesellschaft, of Cologne, may be cited. 
‘This company, within the last two years, has increased its 
capital from £150,000 to £400,000; and is again contem- 
-plating a further issue of shares, in order to provide the 
means for availing itself of all the business opportunities 
offering. The following figares from the report of the 
-company for the year ending June 30th, 1898, are taken 
from the Elektrofechnische Zeitschrift, of October 20th. 
The gross profits are £77,330, as against £39,554 in the 
previous year, This sum has been distributed as follows: 
epreciation account, £16,205; reserve, £5,000; percen- 
tage on profite, £8,103 (It is not stated to whom this is paid) ; 
bonus to officials, £1,000 ;. pension fund, £2,000; dividend, 
10 per cent. on £400,000, £44,000 ; carried forward, £1,022. 
In the previous year, £18,000 was distributed as dividend, 
and this sum sufficed to pay 12 per cent. upon £150,000. 
With such figures as these the Helios Company will have no 
difficulty in raising fresh capital, and there will be no neces- 
-Mty to put into operation all the financial machinery which it 
-18 nary to set in motion in London, when additionel 
money is required for any industrial undertaking. This 
may be useful at times, but it diverts into other 
hands much of the money subscribed for purely industrial 
purposes ; and our manufacturing industries would be in a 
much healthier state to day, if their issues of share capital 
had been conducted upon the German system, without the 
aid of underwriting or finance corporations. | 


Which is the Best ?—An Australian “ Subscriber” 
uns: —4 Could I get information through your valuable 
columns about the best system to employ for cooling con- 
lien’ Vater. It is to occupy the minimum of space. A 

agram, if possible; it is for about a 2,000-H.P. plant," 


Electrical Supply in Lyens.—Lyons is to be well 
“catered for as regards the supply of electric current for 
-ligbting or motor purposes. La Compagnie du Gaz and 
Le Compagnie des Forces Motives du Rhone already exist 
-as rivals, and now, according to L’Eclairage Electrique, a 
‘third company has entered the liste. This last, La Com- 
pagnie des Omnibus et Tramways de Lyons, bas requested 
the municipality to permit it to distribute its excess current 
for lighting purposes, and this permission has been granted 
after come slight modifications of the scheme to overcome 
the objections of the other companies, Underground trans- 
‘mission mains are tc be used by the traction company. We 
congratulate the citizens of Lyons upon the prospects of 
cheap current which this triangular competition holds up to 
their view ; but our congratulations are somewhat tempered 
by the pictures of the public thoroughfares of Lyons which a 
lively recollection of Tendon streets during the cable-laying 
Eeason conjures up before our mental vision. If one com- 
‘pany can produce so much mess, traffio delay, and bad 
language upon the part of obstracted City men when 
engaged in this business of cable-layirg, what will not three 
"produce ? l g 


The Steam Turbine and the Uni-Polar Dynamo.— 
The simplicity of the uni-polar dynamo has led many 
electricians to investigate tbe possibility of its commercialisa- 
tion. Indeed, says the American Electrician, this has been 
80 persistently attempted and the problem has seemed so 
insurmountable that it has become a sort of electrical measles 
and is clo:ely analogous in its effecta upon the engineering 
fraternity to perpetual motion, its mechanical prototype. 
The electrical tgnis fatuus, however, has the redeeming 
feature that it is always to a certain extent operative, 
and the problem is rather to increase its operative 
efficiency than to demonstrate its possibility. The cur- 
rent carrying capacity of the uni- polar dynamo is 
enormous. The problem is to increase the voltage, and 
there are but two ways in which this may be done, the first, 
that of making a very intense field, and the second, that of 
increasing the speed. The steam turbine seems to offer 
unparalleled opportunities in accomplishing the desired 
result by increasing speed. A 30-H.P. turbine running at 
30,000 revolutions per minute is a practical possibility, and 
direct-coupled to a uni-polar disc could produce measurable 
voltages and current capacity within the limits of the power 
of the turbine. If we have a disc some 80 inches in 
diameter, the effective area which can be fluxed is some 
85 equare incher, through which it ought not to be difficult 
to thread 35,000 lines of force. If we run such a disc at 
30,000 revolutions per minute we shall have an effective 


voltage of 1:75, which is perfectly adaptable for some kinds 


of plating work. If we increase the diameter of the disc to 
such dimensions as we can without endangering it from a 
mechanical standpoint we may raise this voltage to 15 or 20 
volts, and by connecting twa such machines ip series we may 
attain a voltage of 40 or 50, which is useful for many 
purposes. If electrical power can be obtained from such 


simple and cheap apparatus in such quantities, commercial 


uses will be quickly found for it. | 


Accumulator Omnibus at Berlin.— This omnibus 


-which bas just been put on the streets by the Allgemeine 


Omnibus Gesellschaft of Berlip, has 20 seats and six standing 
places, measures 7 metres long and 2 wide, and weighs, 


including its battery of accumulators, 6,650 kg. The 


battery consists of 24 boxes, each containing five elements, 
and its total weight is 1,700 kg., three-quarters of which is 
supported by the front axle which is the motive axle. The 
speed is 6 to 12 km. an hour, and the battery has to be 
recharged after a run of 60 km. At starting a current of 
50 amperes at 225 volts is required; at a mean speed 35 
amperes are sufficient, and 40 amperes are required for the 
maximum speed. IM 


Smoke Nuisance,—At the Greenwich Police Court on 
24th ult., the London Electric Supply Corporation were 
fined £10 and 3 guineas costs for having on 8th ult. 
allowed the recurrence of & smoke nuisance at the works. 
The Corporation is taking steps to prevent the nuisance, 
including the raising of the height of the shafte, also to use 
smokeless coal. | | 
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The Candle-Power of Lamps for Decorative Purposes, 
— Incandescent lamps are now very largely used for 
decorative purposes, particularly for electric signs in the 
theatre district of New York city. In such a case as 
this, says the American Electrician, efficiency is not par- 
ticularly to be sought after, for the object of the lamp is not 
so much to give light to surrounding objects as by its own 
luminosity to assist in tracing out the name or advertising 
sentiment so that it will appear brilliantly illuminated at a 
distance of many hundred yards. It is a faot that if letters 
of the sign are closely made and brilliantly lighted, that the 
sign will be less legible.than if the lamps were burned at 
a lower candle-power, for the same reason that the true 
size and shape of an incandescent lamp filament can be 
best distinguished when burned at dull red heat. The eye 
is dazzled by more brilliant light. The outcome of this 
reasoning seems to be that a sign lamp must be burned at a 
considerably lower efficiency than one intended for ordinary 
illuminating purposes, partly because the signs will use 
less current, and partly because the lamp will be of double 
or possibly triple life. The true commercial efficiency of 
the sign lamp cannot be measured in watts per candle- 
power, for ita object is to attract attention rather than to 
illuminate. 


Lord Armstrong’s Experiments on the Electric 
Discharge.—A lecture on this subject was delivered at New- 
castle on 9th ult. by Prof. H. Stroud, D.Sc., of the Durham 
College of Science. Lord Armstrong's remarkable experi- 
ments have been several times noticed in the ELECTRICAL 
REviEW, and are described and beautifully illustrated in 
Lord Armstrong’s book, “ Electric Movement in Air and 
"Water." The large Wimshurst machine with which Lord 
Armstrong carried out his later experiments, and a large 
induction coil have been presented to the College of Science by 
Lord Armstrong, for the purpose of continuing the experi- 
ments on the electric discharge initiated by his lordship. 
Acting on a suggestion of Mr. J. W. Swan, F. R. S., Lord 
Armstrong had used the Lichtenberg method to distinguish 
between positive and negative in his figures roduced by the 
electric discharge. Recent figures obtained in this way were 
exhibited at the Royal Society soirée in June, 1897. The 
leoturer explained the Lichtenberg method as improved by 
Lord Armstrong. A plate of glass, covered with a thin 
uniform layer of pitch and resin varnish was placed in posi- 
tion, and a disch of the “impulsive rush". type was 
produced over the plate. The plate was then dusted over 
with a fine powder, consisting of a mixture of red lead and 
sulphur. ‘The red lead being electrified positively was 
attracted to the negative portions of the plate, and the 
sulphur being electrified negatively to the positive portions 
of the plate. Results obtained by this method with the 
Tesla coil were also exhibited by the lecturer. It is to be 
hoped that these investigations may add to our knowledge 
of the nature of the electric discharge, and that Prof. 
Stroud will make his figures and conclusions accessible to 
the scientific world. | 

Prof. Stroud announces the valuable gift of apparatus pre- 
sented by Lord Armstrong to the Durham College of Science 
to enable him to continue his experiments on electric dis- 
charge, including :—(1) The specially constructed 16-plate 
Wimshurst machine in air-tight glass case, driven by an elec- 
tric motor, and provided with all necessary accessories (10 
gallon Leyden jars, &c.). (2) 18-inch spark Ruhmkorff 
induction coil, with all ne accessories (Tesla coil, 
Leyden jars, &.). (3) Very fine electric lantern for research 
work. This lantern is provided with fronts for vertical, 
horizontal, and microscopic projection, and has been specially 
arranged for experimental work. In addition to the above, 
says a Newcastle paper, his lordship has promised a set of 
etorage batteries for use with the above. 


The lost Mohegan " and its Electrical Installation. 
—The judgment which has been given in the Wreck Inquiry 
Court, in respect to the low of the Mohegan, declares that 
the edi compasses were sufficient, and could not have been 
aff by the electric current from her dynamos. It is also 
held that the vessel was supplied with lamps independently 
of the electric lamps. 


referring to current and prospective developments 


they can hire t 


Falcon Works Engineering Society.—Mr. Percy Selon 
delivered the presidential address to the above society at the 
inaugural meeting of the session on 17th inst. 

in the 


electrical industry, Mr. Sellon passed on to consider the 
position of the British manufacturer of electrical produce in 
the face of competition from the Continent America, 
and contrasted the conditions as regards labour, materials, 


and supervision, of the respective systems in t 

tion in Great Britain, Germany and Switzerland, ant the 
United States. Mr. Sellon concluded by referring to the 
changes and extensions which have been and are now being 
introduced at the Falcon Works with a view to assuring for 
the Brush Company's manufactures the benefits of latest 
thought and experience on labour conditions and prodactive 
organisation, including the introduction of the single-break 
day, the growth of the pieoe-work system, the company's 
profit-sharing scheme, &c. 


Safety Gauge Glass for Boilers.—The Sionti 
American publishes a description of a so-called safety gauge 
glass, in which things are so arranged that if a glass breaks, 
a self-acting valve will automatically shut off the water from 
that glass. Apart from the fact that the valve is so placed 
that it will probably soon refuse to work owing to its hori- 
zontal position, where it will be quickly obstructed by dirt, 
there is the awkward fact that if both glasses break there is 
no shut-off cock to cut ont the boiler. We have recently 
heard of a new water gauge, in which the glass is a thick 
piece of plate glass in a square gun-metal box. It is said to 
indicate the water level with great clearness, and as the glam 
is strong it will at most simply crack and leak, and not pre- 
vent the shut-off cocks being turned, which is the difficulty 
with ordinary gauges. Glass tubes must always break com- 
pletely, and hence arises the demand for automatic cut-out 

evices, many of which are useless or dangerous. The one 
illustrated in the Scientific American will be both unless con- 
siderably modified. 


More of the Heilmann Locomotive, — L Industri 
Electrique refers to the fact that for a year No. 8,002, by 
which we understand the Heilmann engine, has now been 
under trial. Our contemporary, to use its own words, has 
“taken the liberty of not partaking in the delirious enthusisam 
of the technical and pseudo-scientifio prees in presence of 
these tests, without significance or resulte, and this attitude 
has bronght us a precious lot of abuse. The travelling 
station took a very long time to travel from Mantes to Rouen. 
The reason is that after it bad passed each bridge, a stop was 
made to examine the various registering apparatus placed to 
determine vibration.” Much fun is made of the whole bosi- 
ness, and im oone ab 8,002 (on ne 795 plus de 
la 8,001) has passed to the state of an apparatus for testing 
the resistance of the track of the Company de l'Ouest. This 
curious engine is made sua s the readers d on contem- 

, Whose opinion seems best ressed phrase: 
8 To what bans ret are we come" Bo even in its home the 
Heilmann locomotive does not have everything its own way, 
but is looked upon as a more or less senseless freak not to be 
lightly imitated. How it ever came to be designed it is not 
for us to say. We believe it was to prove the possibility of 
electric traction. If anyone in France at any time wants 3 
temporary supply of electricity for a local féte, or what not, 
is huge locomotive, and at once have at the 

nearest railroad point a fairly powerful electrical station. 


The Commissioner of Police and Electric Carriages. 
Sir Edward Bradford, the Commissioner of Police, ssys:— 
* Should electric carriages come generally into use, 
effect on the traffic of the metropolis will be marked, as such 
vehicles occupy but a little over one-half the space of that 
of a similar vehicle drawn by a horse. From a sanitary 
point of view, also, a diminution of the number of horses in 
the streets is a desideratum." The Commissioner says, adds 
the Daily News, the few hackney carriages pro by 
electricity which have been placed on the public streets 
appear to have given general satisfaction. He praises 3 
as roomy, as having well-fitted interiors, and as being, W'- 
regard to their mechanism, well under the control their 
drivers. Experiments are being made with a view to redace 
their weight. | 
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The Entertainment Account.—The New York Elec- 
trical World says in a recent editorial :—'* A pernicious 
custom apparently inseparable from competition, and one 
which is perhaps followed to a greater extreme in the sale of 
electrical apparatus than in any other line of transactions, is 
the practice of treating. The prospective buyer of a boiler, 
engine or dynamo, his engineer, architect or agent, is trans- 

d about the country nominally to inspect similar instal- 
ions, dined and wined and made the object of an ontrage- 
ously wasteful expenditure of money in many other ways. 
Unfortunately, this process in the case of orders is a 
cheaper method of obtaining business than the use of high- 
grade material and workmanship in the construction of the 
tus. It thus gives unprincipled manufacturers an 
vantage which must be met by those attempting to main- 
tain a high standard by similar tactics, necessitating either an 
increase of prices or a deterioration of the quality. The 
commonsense purchaser must realise that a mannfacturer who 
does not stoop to such practices can supply a better equip- 
ment at the same price with the same profit, than the one 
who spends a considerable percentage of the contract price in 
„blowing off” the prospective buyer, but more often the one 
treated i8 an agent or consultant who cares more for this 
pty form of bribery than he does for his employers’ interests. 
he ice is a degrading one, both morally and industrially, 
but for its eradication we will probably have to wait until the 
millennium.“ Our contemporary’s remarks are aimed more 
particularly at trading practices, but they might apply with 
equal foroe to the means adopted by some promoters and 
inventors in this country for bringing their new apparatus 
and processes before the attention of the press and the public. 
We suppose the expense generally takes a place in the pro- 
moter’s or inventor’s estimate of the amount to which he 
considers himself entitled as vendor, so that really the share- 
holder is made to pay for it if the thing is successfully 
— though it be floated but to sink again almost immedi- 
y 


The Rays of the Glow-Worm.—The pale fen light 
that shines from the ior portion of the so-called **glow- 
worm” is said to be due to the emission of X rays. By the 
way, ays the Photographic News, this creature is not a worm 
at all, but the wingless female form of a species of beetle, the 
Lampyris noctiluca, and her luminosity is supposed to afford 
the means of attracting the non-luminous male. Recently 
800 of these insects, according to the Revue des Sciences, 
were made the subjects of experiment by enclosing for two 
days in a dark chamber, sheltered from all foreign lights, 
and placing before spain plates screened by several 
thicknesses of black paper, besides plates of brass, copper, 
» aluminium ; pu a piece id pipe qn Met & hole in 

was interposed between the plates and the photographic 
plate. On developing the latter, it was found to be blackened, 
except at the part opposite the hole in the cardboard. The 
rays of the Lampyris, therefore, appear to have penetrated 
the metal and excited luminosity in the cardboard. It was 
subsequently discovered, also, that when there was nothing 
between the sensitised plate and the “worm,” the rays acted 
a do those from ordinary light, but in traversing cardboard 
and certain metals, they acquired the properties of the 
Röntgen rays. It is suggested that possibly these creatures 
have the property of emitting both forms of rays. The 
foregoing savours somewhat of the improbable, and the editor 
of the Revue suggests further and more definite erperi- 
mentation; he also addr, as regards the power of emitting 
dual forms of rays, that there may be a third form that will 
Prove explanatory. 


Appointments Vacant.— The Hammersmith Vestry 
Want an electrician-in-charge for the electricity works. See 
our “ Official Notices.” 

A consulting electrical engineer is wanted to advise the 
Hoyloake and Weat Kirby Urban District Council in con- 
as With its electric lighting scheme. See our “ Official 


The Guardians of St. Mary, Islington, are 5 an 
; engineer to prepare specifications, &c., and to super- 
intend the patting down of an electric lighting installation 
for the new infirmary now erecting at Highgate Hill, Upper 
Holloway. Latest date for applications, December 7th, 


Regeneration of X Ray Screens.—When a bariom 
platino cyanide screen is exposed for a considerable time to 
the Róntgen rays, its fluorescence is gradually reduced, and 
the salt at the same time assumes a brownish colour. In 
order to show this phenomenon, it is sufficient to expose 
such a screen, upon which a coin has been placed, for a 
quarter of an hour, about half an inch distant from a 
Crookes’s tube. A distinct contrast will be observed between 
the part covered by the coin and the rest of the screen. If 
the screen be now exposed for a quarter to half an hour to 
direct sunlight, it acquires again ita original properties. 
P. Villard has made an investigation to determine which 
part of the spectrum is most active in regenerating these 
exhausted screens. For this purpose he projected on a 
screen strongly browned by the Röntgen rays a spectrum of 
sunlight obtained by passing the light through two quartz 
prisms. After some hours' exposure, the sorcen was 
examined by diffused light and also by the Róntgen rays, 
which show the contrasta better. It was found that the 
ultraviolet and the blue part of the spectrum had very little 
effect. The active parts of the spectrum occurred in separate 
strips, which are defined in wave lengths as follows :—From 
(1) A = 900 to à = 710; (2) A = 590 to A = 540; (8) 
A = 510 toX\ = 480. The rays of strip (3) are most active, 
and it will be seen that the most refrangible of these rays 
scarcely pass the limits of the “green.” It is not, therefore, 
the rays which are chemically most active which have the 
greatest regenerative effect on the screen. Brova has, how- 
ever, remarked that the rays of the first strip are those which 
Becquerel found to be moat active in exciting flaorescence, 


Motor Generator for eee .— A motor 
generator designed by the Jantz & Leist Electric Company 
of Cincinnati, Ohio, for electrotypers is described in the 
Electrical World. It is of the multipolar type, with spherical 
cast yoke, into which are set laminated soft wrought-iron 
pole ieces. The field coils, which are form-wound, are 
terchangeable. The armature is of the ironclad tpe 
notched to receive the windings. On the motor end 
are form-wound and insulated before being placed in the 
notches; on the generator end the coils consist of a bare 
copper wire cable with & carrying capacity of 1,200 
amperes without heating more than 80? C. above the sur- 
rounding atmosphere. The bere-wire winding is used on 
account of ita great radiating surface and consequent ventila- 
tion, besides being easier to handle. 'The armature winding 
is in multiple, the current being collected by four sets of 
copper-leaf brushes, held in a rigid holder. The spring 
of the copper insures a good, firm contact on the face of the 
commutator. The commutator is built up of hard copper 
segments, with mica insulation, there being 12 segments to 
the commutator. On the motor are used carbon brushes, set 
in radial holders, the tension being adjusted automatically. 
The bearings are phosphor bronze, self-oiling and self-aligning, 
and are fitted with glass sight oil gauges. It iss that 
these machines run sparkless from no load to fall load with- 
out the necessity of changing the position of the brushes. 
Their principal constructional features are the ample size df 
all the parts to carry the full-rated load continuously withont 
excessive beating ; the use of the best of material and the 
excellence of design and workmanship. The regulation is 
effected by means of a rheostat in the shunt circuit connected 
across the main line terminals, Current is generated at a 
pressure of 6 volta. 


Oldham Smoke Nuisance.—It appears that in Oldham 
the electric light works of the Corporation itself is makin 
smoke, and the tender aldermen of Oldham wish to have 
this stopped, as they cannot feel easy in their consciences 
when the Corporation enforce the Smoke Act against other 
people. The Electric Light Committee therefore hauled u 
two stokers before them, and spoke gently to them as 
smoke, which was made so much in the day time, when the 
load is light. We wonder if the smoke inspector ever sits up 
at night and keeps an eye on the chimney by moonlight; for 
if the chimney smokes so much on a day load, what will it 
not do under night’s gentle shadow. Smoke inspectors have 
very funny notions sometimes, and there is a great variety of 
opinion as to what is, and what is not, black smoke. 


í 
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Is Compression in a Steam Cylinder Economical ? — 
The Engineer reviews some Belgian and American experi- 
ments on compression in steam cylinders. It is well known 
that Zeuner gave his authority to the statement that the loss 
due to clearance spaces could be annulled by compression up 
to initial pressure, which, of course, is most easy to accom- 

lish where clearances are small. Prot. Dwelshauvers-Dery 

as been making experiments which seem to disprove this 
claim, for he has shown considerable loss, and he attributed 
this reversal of theoretical anticipations to the cylinder wall 
action, 8 view which seems to be supported by Prof. Doerfel’s 
experiments, who showed better results from compression 
when the steam jackets were in action than when they were 
idle. Prof. Baulvin attacks Prof. Dery’s views by the aid of 
the entropy diagram, itself rather a theoretic tool, and shows 
that wall effects are diminished, and he considers that the 
losses shown by Dery were due to leakage. The slide valve 
is certainly not very suitable as a means to hold in com- 
pression, and we should ourselves prefer results from a 
well designed piston valve engine, and the leakage is 
practically admitted by the experimenter himself, who 
subsequently made further experiments, however, and 
confirmed his previous findings, the. bigger losses 
accompanying the heavier compressions. In America, 
Prof. Jacobus has experimented with an engine of five-fold 
greater speed, and found no material difference for three 
different ratios of compression, and they by no means bear 
out Prof. Dery's tests and findings. He considers that the 
lower compression to 627 initial pressure gave a better 
result than full compression. Prof. Doerfel found no serious 
differences, but looks to compression as a means of quiet 
running. Probably, every engine has its point of best com- 
pression, which must vary with the conditions, We all know 
the advantage of compression in quiet running. We well 
remember an engine with a heavy crosshead which shook its 
buildings and foundations to pieces, and was cured abso- 
lutely by a slight addition of inside lap to the valves. So far, 
practical men have dealt with this question by themselves, 
The professors have now got a hold of it, and while they are 
quarelling over the point, perhaps.the practical men had 
better leave reading alone, for they will get very little light, 
and that very contradictory, |  . : = 


The Light of the Firefly.— Mr. C. M. Broomall, writing 
in the Scientific American, November 5th, 1898, gives som» 
interesting particulars as to the nature of the light emitting 
organ of the firefly. It has bcen found that this organ in 
the glowworm consists of a pale, transparent, superficial 
layer, which gives off the light, and a deep opaque layer 
whose function is less obvious. "The Italian firefly, 1n which 
both male and female are luminous, has been examined by 
Emery. Here, as in the glowworm, the organ was found to 
consist of two layers. It has also been found that the ulti- 
mate branches of the tracheæ, or air tubes, are distributed 
through the photogenic apparatus : the nerve fibres are also 

nt. The luminous organ in the firefly is regarded as 
omologous to the fat body often found in insects. Two 
very significant discoveries have been made: first, that car- 
bonic acid extinguishes the light ; and, second, that oxygen 
intensifies it. These facts, in conjunction with the known 
distribution of air tubes in the photogenic body, point very 
strongly to the theory that the light is result of some form 
of slow combustion, while the fatty nature of the luminous 
cells indicates the probability of fat, with some form of free 
phosphorous as the active agent. It has been found that the 
luminous organs retain their power for some time after death, 
so that their action is not dependent on vitality. The fact 
that their light is so rich in ultra-violet rays is, however, 
inexplicable in the light of what is at present known about 
combustion. - ; 

Institution Annual Dinner.—The secretary has re- 
minded us that members who wish to attend the annual 
dinner of the Institution of Electrical Engineers on Decem- 
ber 7th, should apply for tickets before Saturday next, 
December 8rd. 


X Rays in War.—Sargeon-Major Beevor, R.A.M.C., has 
been giving a lecture to the Camera Club on the subject of 
“Work with the X Rays on the Battlefield.” 


. Effects of the Are on Eyes.—The report of Tracineki 
in the Zeitschrift für. Beleuchtungswesen (April 80th), gives 
the result of investigations in connection with the operation 
of the Zerener arc welding process, which is now coming 
into use quite largely. The operator wears a pair of 
5 of dark, smoked glass, besides which he looks 
through a pane of deep red glass, which is connected with 
the apparatus. The action of the light is sufficiently 
reduced by this means, says The Progressive Age. He tried 
using the red glass alone, but it affected the eyes for some 
time after. The workmen who are using this apparatus 
continuously at first experienced pain in the eyes at night, 
but later on this disappeared; the sight, however, was not 
affected. He concludes that no permanent ill effects are pro- 
duced if proper precautions are taken, and if the operator 
becomes gradually accustomed to the work. It is a mietake 
to have a new operator work a whole day with the arc, as he 
should begin with a few hours a day until bis eyes have been 
accustomed to it. Only those who have healthy normal 
eyes should attempt this work.— Scientific American. 


The Nobel Bequest.— Mr. Alex. Danielson, of Stockholm, 
writing to the Scientific American, re the status of the above, 
says that the case has been decided, or rather a compromi:e 
has been effected between the contesting parties. The rela- 
tives of the deceased will receive a litt'e more that 
$1,000,000, so that there still remains for the prizes the som 
of $6,950,000. The income, computed at the rate of 8 per 
cent., will make the five priz 8 worth $41,600 each. It is 
expected that the compound interest during the time, which 
will necessarily be long, that will elap:e before the prizes 
can be awarded will increase the capital so as to cover the 
cost of managing the fuuds and the work entailed in pro- 
perly distributing the prizes, The prizes are to be awarded 
annually to persons making the most important discoveries 
in physics, chemietry, physiology, or medicine. There are 
also other prizes. ! 


Royal Institution.— The Christmas Course of Lectures, 
specially adapted to young le, at the Royal Institution, 
will be delivered this year by Sir R. S. Ball, LL. D., F. B. &, 
Lowndean Professor of Astronomy and Geometry in the 
University of Cambridge. The subject will be “ Astronomy." 
The lectures will be delivered on Tuesday, December 27th, 
29th, and 81st, 1898, and on January 3rd, 5th, and 7ch, 
1899, at 3 o'clock. | | | 


Award.— Mr. E. H. Todd, a matriculated student at the 
Soath Western Polytechnic Day College for Men, has been 
appoint: d to an open Exhibition in Physics and Chemistry 
at Christ Church, Oxford, of the value of £80 per annum, 
tenable for four years. 


Personal.— Mr. David Stevenson has taken offices at 
17, Victoria Street, Westminster, and proposes to make a 
speciality of the «quipment of works with electric motors and 
plant. Mr. Stevenson will be known to many through his 
connection with the E.P.S." Company in its early daye 
also with Drake & Gorham, and as partner in the firm ol 
Edlin & Stevenson, of Cape Town, and recently with 
Marshall, Sons & Company, Gainsborough. 

It is stated that Prof. Róntgen has been invited to fill the 
chair, about to be vacated: by Prof. Wiedemann, at the Uni- 
versity of Leipzig. i 

Mr. John Young, of the Glasgow Corporation tramways, 
was.on Tuesday unanimously appointed chief officer of tram- 
ways by the London County Council at a salary of £1,500 
per annum. The other two gentlemen in the final selection 


were Mr. Alfred Baker and Mr. John Aldworth. 


The Gordon Memorial College.—It is stated that in 
responte to the Sirdar's appeal for funds for the Khartoum 
College, Colonel Gourand has telegraphed to the Sirdar from 
Palace Gardens Terrace, Kensington Palace, undertaking :— 
“ Aga citizen of that great English speaking sister nation of 
America to provide the sum of at least £1,000.” 
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London Electrical Cabs.—The Financial Times of 
Tuesday last had the following :—“ The report and balance- 
sheet of the London Electrical Cab Company, to be sub- 
mitted at the meeting to be held on Monday next, will not 
be pleasant reading to the shareholders—the accounts show- 
ing that since the incorporation of the company on Novem- 
ber 12th. 1896, to July 31st last a loss of £6,207 has been 
made. Cab maintenance, including electricity, repairs, and 
renewals, &c., has cost £7,121, while the receipts from cab 
hire come to no more than £3,242. It will thus be seen 
that there has been an expenditure of more than a sovereign 
forevery 10s. earned. Figuring among assets are two utterly 
worthless items—namely, £1,358 for preliminary expenses, 
and £1,609 for general expenditure to August, 1897, the 
date when tbe cabs commenced to ply for hire. 
sum of £29,364 is set down for expenditure on premises 
and rolling stock, but nothing, however, is written off for 
depreciation. It is, therefore, obvious that were this very 
necessary provision made the accounts would show a loss of 
at least double the figures given. Under these circumstances 
it is not to be wondered at that the directors propose to 
make an issue of £12,000 of debentures, more especially as 
the effort to place fresh share capital early in the year proved 
a fiasco, only 12,908 shares being applied for out of a total 
of 86,388 offered. It is stated that this £12,000 will be 
sufficient to ‘pay all liabilities, after the premises, new plant, 
stock, &c., have been pat in thorough working order,’ thus 
suggesting that, notwithstanding the heavy expenditure 
already incurred for this purpose, they are still in an unsatis- 
factory condition. Shareholders will be interested to know 
that at the meeting the chairman will speak very fully as to 
the past, present, and future workings of the business, and 
that to those who are unable to attend, a copy of the speech 
will be forwarded. This will, however, we fear, prove but 
poor consolation for the abeence of a dividend, but they 
may well be thankful to receive anything from this hopeless 
concern. 

A New Process of Combustion.—A new process of 
combustion, to which reference was made in these columns 
some months ago, has been brought before the Franklin 
Institute by Mr. Paul J. Schlicht. The idea embodied is 
the warming of the air for combustion by the escaping gases, 
and Mr. Schlicht does this by actual contact of the escaping 
gas with the incoming air. He effects this by inserting a 
sleeve in the chimney-top som what less in diameter than the 
chimney. The fresh air comes in round the sleeve, and travels 
all the way along the chimney and flues to the fire. For 
ordinary heating stoves the air which comes down the chimney 
ig edmitted on the top of the fire, and very low rates of 
combustion can be obtained when required without 
formation of carbonic oxide. The products of combustion 
escape cooled by the incoming current of air. The argument 
of Mr. Schlicht is that if once properly introduced by 
means of the sleeve, as above described, no separation of the 
counter currents is required. It is stated that the German 
Patent Office, originally sceptical, were convinced that Mr. 
Schlicht bad succeeded in doing what he claimed. As 
regards the application to steam boilers, the illustrations do 
not show how the down-coming stream is diverted to feed 
the fire. A considerable economy is claimed for the system. 
Nothing is said as to the size of chimney necessary. It 
would appear that, for a double purpose, the chimney must 
de very much larger, if not twice the area of an ordinary 
ene thongh in this respect it is claimed that leas of air is 

uired, and if this be so a part of the chimney area can very 
well be applied to the down current. The subject is a curious 
one, and is sufficiently interesting to raise a wish for more 
information. Whether it will prove as useful for general 
steam raising as for domestic purposes is, perhaps, doubtful. 


Long Distance Telephony.—A Times correspondent 
telegraphs from Little Rock, Arkansas, U.S.A., *that suc- 
cessful telephone communication has been established 
between Litt!e Rock and Boston, a distance of 1,900 miles.” 


Lectures.—Before the Institution of Engineers and 
Shipbuilders at Glasgow on 22nd ult., Mr. William Arnot 
a paper on Meters and Systems of Charging for Elec- 

trie Energy." 


The Pecuniary Value of Fine Scenery.—The Com- 
missioners for the State Preservation of Niagara appear to be 
greatly agitated at the prospect of the effects which the 
development of electrical power and manufacturing enter- 
prises will have upon the future of the Niagara Falle, Ina 
recent report they express the fear that the national indiffer- 
ence may lead to the diminution of the value of the cataract 
and the defacement of it as a world-famous spectacle ; and 
in the belief that the river and fells are at present not safe- 
guarded from diversion and destruction, they appeal to the 
combined power of the Governments of the United States and 
Great Britain to provide that absolutely sure protection 
which is n Our American contemporary, the 
Electrical Engineer, however, laughs at this alarming pro- 
nouncement. In a cleverly written article it shows that, 
according to its information, the concessions which have 
been granted provide for the tapping of the river above, 
the falls to the extent of only 500.000 horse-power, of 
which not more than 60,000 H.P. has as yet been 
converted, while the general estimate puts down the 
total horse-power of the falls at something approaching 
6,750,000. It further shows that even when the whole of 
the 500,000 H.P. has been developed, the thickness of the 
sheet at the Horseshoe—now 16 feet—will be only 1} feet 
thinner; and in view of the fact that the falls are being 
broken up into a series of slopes and rapids under the weight 
of water, considers that it is a scientific proposition whether 
the diversion of a considerable portion of this mass of water 
—son. -100,000,060 tons an hour—may not help to preserve 
the falls as they are in their present majesty and beauty. 
It suggests to the Commissioners that before condemning 
the splendid and so clearly an industrial development which 
is going on round Niagara at present, they should consider 
this matter, when perhape they would find that the engineer 
is not out of place at Niagara, but is there by right and 
duty. “Is it not better,” it asks, on purely æsthetic 
grounds to generate that much power, 3.6. 500,000, from 
running water rather than by burning an equivalent quantity 
of coal with all its grime and pollution ?" It will be 
interesting to have the Commissioners’ reply. As the case 
stands, our contemporary—assuming its information as to 
the concessions granted is correct—certainly scores, and 
scores heavily, and we congratulate it accordingly. But 
reading between the lines, both of the report and the 
criticism, we are not insensible to the impression which they. 
convey, that the reai question at issue is not so mnch one of 
eeatheticism as commercialiem, or in other words, not so much 
one of the preservation of the appearance of the falls, as the 
preservation of the interests of ** the hackmen, the New Yerk 
Central Railroad, and the hotel proprietors.” If so, we are 
likely to witness a pretty struggle between the contending 
forces. 


Institution of Electrical Engineers. — We understand 
that candidates for election to the Institution, who wish to 
be admitted under the existing rules, should send in their 
applications before Monday, December 5th, if they seek 
election as members, or, if as foreign members, associates, 
or students, before Thursday, December 8th. ` ý 


British Postal Officials in America.—It is stated that 
Messrs. Gavey & Cooper, of the General Post Office Engi- 
neering Department, are making a thorough investigation of 
the telephone system in America. 


NEW COMPANIES REGISTERED. 


South American Electric Company, Limited 
(59,646).— This company was registered on November 23rd, with a, 
capital of £100,000 in £10 shares, to promote and facilitate the. 
development of undertakings for electric power supply, electric. 
lighting, electric communication and other industrial works con- 
nected with electricity, to undertake and carry on mercantile, com- 
mercial, financial and other business, and to enter into an ment 
with the “General Electric Company" of the Uni 
and Oharles Bright. The first subscribers (each with one share) are: 
—Charles Bright, 14, Oopthall Avenue, E. O, engineer; O. H. Bennett, 
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Prince’s House, Palace Street, B.W., gentleman; James Oliver, 13, 
Oanfield Gardens, N.W., gentleman ; R. G. Fadge, 38, Beecroft Road, 
Brockley, S. B., secretary; S. Charles Lewis, 26, Vicarage Road, 
Tottenham, clerk; John J. Scott, 34, Regent Square, W. O, law 
writer; and Thomas Large, 8, Coburg Villas, Teddington, secretary. 
The first directors (to number not less than two nor more tban seven) 
are to be nominated by the subscribers; qualification and remunera- 
tion as the company may decide. 


New Electro-Chemical Manufacturers’ Association, 
Limited (59,267).—This company was registered on November 22nd, 
with a capital of £2,0CO in £1 shares, to carry on the business of 
electrical, mecbanical, marine, civil, metallurgical, and chemical 
engineers, electricians, suppliers of electricity, iron, brass, and metal 
founders, motor and  horseless-carriage builders and designers, 
electro-platers, chemical manufacturers, &c. The first subscribers 
(each with one share) are :— Miss Edith M. Linstead, 38, Southmoor 
Road, Oxford; Alfred T. Poole, 179, Kennington Road, 8 E., 
manager; Miss Florence E. Hester, 26, Cornwall Street, St. George's 
Square, B.W.; George H. Humphreys, 24, Gutter Lane, E.O., 
director; Louis Schramm, A. I. E. E., Evelyn, Belgrade Road, Hampton- 
on-Thames, electrical engineer; James Phillips, 148, Great Dover 
Street, S. E., electrician; and Harold E. Matthews, 9, Chadwell 
Street, E, O., analyst. The first directors (to number not less than 
three nor more than seven) are to be nominated by the subscribers ; 
qualification, £10. 


W. C. Bersey & Co., Limited (59,698).—This company 
was regi on November 28th, with a capital of £5,000 in £1 
shares, to acquire and carry on the business of consulting and 
mechanical, electrical and general engineers, financial and general 
agents, promoters, &c., carried on by Walter O. Bersey, George B. 
Thompson and Charles G. T. Bromfield, at 39, Victoria Street, West- 
minster, and to adopt an agreement with the said vendors. The first 
subscribers (each with one share) are:—W. C. Bersey, consultin 
engineer ; C. G. T. Bromfield, engineer; and L. H. Hoile, clerk, all o 
39, Victoria Street, B.W.; G. E. Thompson, Btonecroft, Melrose 
Avenue, Willesden Green, printer; W. J. Wood, Lynton, Crawley 
Road, Leyton, secretary; F. T. Bersey, 16, Gore Road, South Hackney, 
draughtsman. The number of directors is not to be less than three 
nor more than seven; the first are Walter C. Bersey, Geo. E. Thomp- 
son, Charles G. T. Bromfield and Charles Davis; qualification, 100 
shares ; remuneration as the company may decide. 


OFFICIAL RETURNS OF ELECTRICAL 
| COMPANIES. 


Werner Cadmium Electric Accumulator Syndicate, 
Limited (57,417).—This company's statutory return was filed on 
October 8th, when 4,515 shares were taken up out of a capital of 
£6,000 in £1 shares. 4,100 are considered as paid, and £415 has been 
paid on the others. 


Electrical Power Distribution Company, Limited 
(57,907).—This company’s statutory return was filed on November 
8th. The capital is £20,200 in 2,000 £10 and 200 £1 shares; 154 of 
‘the former and all the latter have been taken up, and £3 per share 
called on the £10, while the full amount bas been called on the 
others; £662 has been received. 


Camborne Electricity Supply Company, Limited 
(57,950).—This company's statutory return was filed on October 14th, 
when seven shares were taken up and paid for in full out of a capital 
of £10,000 in £1 shares. 


Sandgate and Hythe Electric Company, Limited 
(57,997).—This company’s statutory return was filed on November 
10th, when seven shares were taken up out of a capital of £1,000 in 


£10 shares. No calls have as yet been made. 


Mackey’s Electric Lamp Company, Limited (58,437). 
—This company's statutory return was filed on October 21st, when 
seven shares were taken up and paid for in full out of a capital of 
£2,000 in £1 shares. 


- Brush Electrical Engineering Company, Limited 
29,583).—This company's annual return was filed on October 21st. 


he capital is £660,000 in £2 shares (150,000 preference). 90,000 of | 


a been taken up, and the full amount of £369,000 has been 
Bickle & Co, Limited (86,429).—This company’s 
annual return was filed on September 6th, when 2,027 shares were 
taken up out of a capital of £50,000 in £10 shares. 1,000 are con- 
sidered as paid, snd £10 per share bas been called on the others. 
£10,223 has been paid, and £50 is in arrears, while £3 has been paid 

on three forfeited shares. 
Limited 


Telegraph Manufacturing Company, 
(58,158).—This company's statutory return was filed on November 
24th, when the whole capital of £200,000 in £5 sbares (20,000 pre- 
ference) was taken up. 6,600 of each class are considered as paid, 
and £3 per share has been called and £80,400 paid on the others. 


Chilian Electric Tramway and Light Company, 
Limited (57,203).—This company's statutory return was filed on 
Beptember 14th, when seven shares were taken up out of a capital of 
£1,050,000 in £1 shares, and £7 paid. E 


CITY NOTES. 


im sj) 


The London Electrical Cab Company, Limited, 


THE directors’ report to be presented to the general meeting of share- 
holders, to be held at the Westminster Palace Hotel, S. W., on 
Monday, December 5th, 1898, at 11 a.m., states: The directors 
regret that the profit and loss account shows a debit balance of £6,207 
15s. 6d. Although the company was incorporated on November 13th, 
1896, they were unable to run any cabe at all until August 20th, 1897, 
and so were without any means of earning profit, and since the latter 
date only a very limited number have been on the streets, whereas 
the whole of the standing charges have continued during that time. 
The ccst of N electricity proved so excessive that the 
directors decided to lay down a complete manufacturing plant; this 
plant is now working, and enormously reduces the cost of electric 
current. The maintenance of the accumulators and the cost of re- 
newals of rubber tyres bave also caused much anxiety and expense, 
but different arrangements are on the point of being completed, which 
will place these matters on a much more satisfactory basis. The 
directors p shortly making an issue of £12,000 in 5 per cent. 
debentures, which (together with the final call on the recent issue) 
will, it is believed, te ample to pay all liabilities after the premises, 
new plant, stock, &c, have been put in thorough working 
order, and also to provide sufficient working capital. At 
the meeting the chairman will speak very fully as to the past, 
present, and future workings of the business; also as to the 

of the directors and the position of the company generally, and the 
works will be open to the inspection of shareholders after the meet- 
ing. For the benefit of shareholders who are unable to be present, a 
copy of his speech will be forwarded to each member. The directors 
retiring by rotation are Mr. H. H. Mulliner and the Hon. Reginald 
Brougham, who, being eligible, offer themselves for re-election. The 
auditors, Messrs. Monkhouse, Stonebam & Oo., retire, but being 
eligible, offer themselves for re-election. 


The Electric and General Investment Company, 
Limited.—The directors of this company have declared an intenm 
dividend of 10 per cent. on the o shares, being 2s. per share, 
less income-tax. The dividend is for the six months ended the 
30th ult., and will be payable on the 15th inst., to shareholders regis- 
tered in the books on November 30th. 


Edmundsons’ Electricity Corporation, Limited.— 
This corporation bas been inviting subscriptions for £75,000 43 per 
cent. first mortgage debenture stock at par. £153,000 capital has 
been already issued and paid up. 


Doulton & Co,—It is stated thst the celebrated pottery 
business of this company is to be floated as a limited liability 
company immediately. 


TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending November 26th, 1898, were £139 4s. 7d.; aggregate to date. 
£18,706 18s. 7d. 


The Bradford City Tramways.—Week ending November 27th, 1898, car 
mileage, 5,208 miles. Receipts, £206 88. Id.; average receipt per mile ior 
week ending November 27th, 9.51d . 


The Bristol Tramways and Carriage Company, Limited.—The recefpts for the 
week endin November 25th, 1898, were £2,454 17s, 6d.; corresponding 
period, 1897, 42.889 18s. 10d.; increase, £115 8s. 


The City and South London Railway Company.—The receipts for the week end- 

ng Norember 27th, 1998, were £1,114; week ending November th, 1897, 
£1,060; increase, £54; total receipts for half-year, 1896, £21,519; corresponding 
period, 1897, £20,785 ; increase, £784. Miles open, 8j. 


e Dover Corporation Electrio Tramways.—The receipts for the week 
ai en November 26th, 1808, were £183 14s, 1d.; week ending Novemter 
27th, 1897, £85 8s. ld; increase, £48 11s.; total receipta to date, 19 
£7,786 78. 10d. Miles of track open week ending November 26th, 1898, 5; 
week ending November 27th, 1897, 2. Car miles run week ending November 
26th, 1898, 4,871; week ending November 27th, 1897, 1,903. Number of cars 
week ending November 26th, 1898, 11; week ending November 27th, 1897, 5. 


The Dublin United rdg e Oompany.—The receipts for the week ending 
Friday, November 25th, 1898, were as follows:—D. U. T. Oo., cars, 
42,084 16s. 11d.; ditto, electric cars, £421 8s. 3d.; D. 8. D. Co., electric 
cars, £644 168. 7d.; total, £8,001 18. 9d; corresponding week last year— 
D. U. T, Co., horse cars, £2,514 6s, Id.; ditto, electric cars, £141 Os. 113.; 
D. 8. D. Co., electrio cars, £406 4s. 5d.; total, £8,061 118. 5d.; decrease, 
£00 9s. 8d. ; te to date, £85,625 14s. 7d.; gate to date last 
year, £79,814 8s. ld.; increase to date, £6,311 lls, 6d. Worked :—Toe 
mileage open is 16 miles electrically, 28 miles by horses, as against 11 
miles electrically, and 81 miles by horses, for the corresponding period 
last year, 

The Halifax Corporation Tramways. — The receipts for the week ending 
November 23rd, 1898, were £214; total receipts to date, 1898, from June 29:b, 
45,622. Miles of track open, 34. Car miles run, 8,148. Number of cars, 10 

The Liver Overhead Railway Company.—The receipts for the week ending 
Novem lth, 1898, amounted to £1,317; corresponding week last year, 
£1,257 ; increase, £60, 

The South Staffordshire Tramways Company.— The receipts for the week ending 
November 25th, 1898, were £559 18s. 1d. ; week ending November 26th, 1s, 
£544 8s. 9d.; aggregate receipts for 47 weeks, £29,139 28. ld.; last year, 
£29,862 14s. 8d. 


The Western and Brasilian Telegraph . receipts tot 

- the week ending November 25th, 1898, after ueting 17 cent. of the 
gross receipts payable to the London Piatino-Brasilien Nelegrapb Com- 
pany, Limited, were £8,140. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Stock 8 | — gue men done 
or Dividen r 
lame. zm Share| the last three years, | Quotation, | Quotation, | week ended 
1895. | 1896. 1897. Highest.| Lowest 
127,4001| African Direct Telegraph, 4 95 Debs. " oe „ e E. “aes .. |101 —105 101 —106 ied í 
25,000 | Amazon Telegraph, shares ET si eee au) A00 as eee $e 8 — 4 3— 4 one eee 
125,000 Do. do. 5 % Debs. Red. ... oes - inet BOO: |. spe NT .. | 92 — 95 92 — 95 
906,560! Anglo-American Telegraph  ... - jas yis .. Stock E2 9s|£2 13s| 3 63 — 66 64 — 67 T isi 
8,047,2201 Do. do. 6 95 Pref. esse Stock f4 18s|£5 6s| 6 % 114 —115  |1144—1154 | 115} | 1144 
8,047,2201 do. Deferred... vr ae e.» [Stock] ... T .. | 154— 15$ | 16 — 164 1 151 
130,000 Brasilian Submarine Telegraph . 7 7 96 | 15}— 157 | 15j— 152 159 15% 
75,0001 Do. do. 5 Y Debs. 2nd series, 1906 e. | 100 | & T . 111 —115 111 —115 e b 
44,000 | Chili Telephone, Nos. 1 to 44,000  ... in 5 4 4 2 4 $ 21— 3} 81 
10, 000, 000 Commercial Cable i „ |$100 | 7 8 8 180 —190 180 —190 eas * 
918,2971 Do. do. Sterling 500 year 4 % Deb. Stock Red. |Stock| ... se .. |104 —106 104 —106 1054 | 104} 
224,850 | Consolidated Telephone Construction and TANG g^ 14 2 ne 1 — wt eee 
16,000 | Cuba Telegraph ... 405 n 8 8 7 % 104— 11 10 — 11 xd 108 * 
6,000 Do. 10 y 4 Pref. eas TT eve eee ees 10 10 10 10 17 — 18 164— 173 ec one 
12,931 | Direct Spanish * as ass ose 5 4 4 4 4— 5 4 — 
6,000 Do. do. Cum. Pref. bee 5 10 10 10. 10 — 11 10 — 11 
80,0001 Do. do. 44 Debs., Nos. 1 to 6, 000 ... | 50 +H 44 4475 |104 —107 105 —108% 
60,7101| Direct United States Cable . 20 | 22% 21 s. (en 4 db 18 
120,000 | Direct West India Cable, 44 95 Reg. Deb. ‘we s | 200 "s .. | 102—105 103 —106 
4,000,000 | Eastern Telegraph, Ord. Stock . Sas € Stock sn .. |172 —177 172 —177 174 - 
1,295,000 Do. 34% Pref. Stock "o T ... | 100 T .. 104 —107 104 —107 1054 | 1044 
500,000 Do. d Certs., 50 % paid i TO 922 m .. | 58 — 56 53 — 56 oe i 
89,900 Do. Debs., repayable August, 1899... | 100 | 5 5 5 101 —104 101 —104 
1,433,268 Do. 4 Mort. Deb. Stock Red. * Stock 4 4 4 124 —128 124 —128 127 | 126 
250,000 * wee (An Australasia, 55 China Telegraph ...| 10 7 7 7 174— 172 174— 173 172 
o 5 us. Gov. Sub.) Deb., 1900, red. ann. 
16,2001 dres., reg. 1— 1,049, 3,976 4,828. f 100 6 5 5 * 5 * 100 —10 101 —105 "t 
64,4001 Do. do. Bearer, 1, 050—3, 975, 4,327—6, 400 | 100 | 5 & 5 & 5 101 —104 |102 —105 sn ose 
820, DOC in 4 1 D: TUE TI" "3 * ... Stock 4 4 1 125 —129 125 —129 - TD 
astern and South African Telegra; h, 5% Mort. De so 
85,1001 1900 x04. ean. deve, E 7 A Mos. 1 to 2,343 [| 100 | 5 * 5 . 100 —104 101 —105 ix ai 
46,506 Do. do. do. to bearer, 2,344 to 5,500 100 5 5 .. 101 —104 102 —105 - - 
800, 0007 Do. 4% Mort. Debs., Nos. 1 to 8, 000, red. 1909 100 | 4 4 .. |102 —105 103 —106 - eve 
200,000 Do. 4% Reg. Mt. Debs. NT Sub. * 1—8,000 | 25 4 4 102 —105% 103 —106% | ... — 
180,227 Globe W and Trust * 10 43 44 44 12}— 121— 12% 12§ | 12} 
180,042 do. 6% Pref. - - co) 129198 6 6 164— 17 1 17 17 16? 
150,000 Great Nod Telegraph, of VOIE. e» | X30 110 10 10 — 294 291 ese a 
150,0001 Do. do. do. 5 Debs. 5» | MOD: | D 5 5 100 —108 100 —103 1023 | ... 
97,800 Halifax & Bermuda Cable, 4495 Ist. Me .Dbs., n.1-1,200,rd.| 100 | ... ida .. 101 —104 101 —104 T es 
17,000 | Indo-European Telegraph a %% 10 10 10 64 — 57 54 —57 ms ve 
100,0000| London Platino-Brazilian Telegraph, 6 aD Debs. ... ..| 100,6 6 6 109 —112 109 —112 - * 
484,597 | National Telephone, 1 to 484,597 * ia 5 54 54 6 59— 58 5i 57 58 
15, 000 Do. 6 Cum. Ist Pref. - eee e 6 6 12 — 14 12 — 14 134 ecc 
15,000 Do. 6 95 Cum. 2nd Pref. ... 10 | 6 6 6 12 — 14 12 — 14 134 
250,000 D" 5 % Non-cum. 8rd Pref., 1 to "250, 000 5 5 5 5 51— 51— 65 58 5 fs 
1.329, 471⁰ 34 95 Deb. Stock Red. d Stock 34% | 3495 | 3495 | 100—103 |100 —105 | 102] | 101 
171,504 | Oriental [NER and Elec., Nos. 1 to 171,504, fully paid 115 5 5 §— 2 b- 920 
100, 000“ Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 4 4 105 —108 |105 —108 e ee 
11,839 | Reuter’s ... ove -— eec - 8 5 5 5 7 — 8 7 — 8 . - 
8,881 | Submarine Cables. Trust - e As € E su = .. |183 —138 133 —138 s * 
58,000 United River Plate Telephone ase - ove 5 4 5905 6 4 45 | a 
151,7331 Do. do. 5% Debs. eae one ... Stock 5 922 .. 103 —106 103 —106 106 - 
200,0001| West African Telegraph, 5 95 Debs. . 100 | 5 5 % |5% | 99 —102 99 —102 e es 
80,008 | West Coast of America, Nos. 1—30, 000 and 53, 001—653, 008 1 ose Sai i— + 1 eo 
150,000 Do. do. 495 Debs., 1—1 ,500 gua. by Bras. Sub. Tel. | 100 ‘ns .. |108 —106 103 —106 eve - 
64,269 | Western and Brazilian Telegraph ius «| 1915 2 81 121— 123 124— 12jx4d| .. 500 
83,129 Do. do. do. 5% Pref. Ord. . ee 73 5 5 5 8 — 8i 8 — 84xd eee 
83,129 Do. do. do. Def. Ord. 74 1 ni B 4 — 4} 4 — 4ixd - 
889,521 Do. do. do. 4 95 Deb. Stock Red. ... Stock ana .. |107 —110 107 —110 
88,321 | West India and Panama Telegraph .. «1 101.2 1 i lài— 12 li— 1j lA là 
84,563 Do. do. SA 6 57 Cum. Ist Pref. ... | 10 6 6 6 94— 10 94— 10 10 94 
4,669 Do. = Cum. 2nd Pref. . 10 | 6 6 6 7— 9 7— 9 73] ss 
80,0001 Do. 5% "Debe. . Nos. 1 tol, 800 100 5 5 5 106 —109 106 —109 cee 
158, 1001 Western Union 1 U.S. Telegraph, 6 95 Ster. Bonds ... 100 6 6 6 98 —103 98 —103 - 


ELECTRICITY SUPPLY COMPANIES. 


80,000 TRE Cross and Strand Klectricity Supply déa - 5 5 * 6 * 7 * = 12} pm 124 sak eoe 
20,000 do. do. do. 44% Cum. Pref. 5 64 64 64 
84,000 *Ohelsen. Electricity Supply, Ord., 5 5 5 6 8 — 9 à — 9 one 
60,000 Do. do. 44 9, Deb. Stock Red. . Stock a 44 44% 114 —116 114 —116 cay —- 
50,000 | City of London 'lectrio Lighting, Ord. 40,001—90,000 ... | 10 7 10 M 25 24 — 25 24% | 244 
10,000 Do. Ord. Nos. 90,001 to 100,000  ... wet 329 — 244 | 234— 245| 24% 
40,000 Do. 2 Cum. Pref., 1 to 40,000 E 10|6 g 6 4 6 [ T 54— 164 | 154— 164 TN b 
400,000 Do. Deb. Stock, "Scrip. (iss. at £115) ‘all paid ius. 5 5 127 — 182 127 —132 sas 
80,000 | County of ond & Brush Prov. Elec. Ltg., Ord. 1—30,000 | 10 | nil nil nil 123— 133 | 124— 133 13 e 
10,000 Do. do. do. Nos. 30,001 to 40,000 £8 paid. 10 | ... .. 110 — 11 10 — 11 sa . 
20,000 Do. do. do. 6 % Pref., 40, 001—60,000 | 1016 % 6 E. 6 144— 154 | 144— 153 1413 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17, 400 . B us 5 5 — 54 5 — 53 PW s 
15,661 | House-to-House Electric Light Supply, Ord., 101 to 15, 761 51.4 4 9 — 10 9 — 10 98 
12,000 Do. do. 7 % Cum. Pref. . 517% 7 5 7 94— 104 94— 103 
ee sax Electric Surely Corporation, Limited, Ord. m 817 34— 4 84— 4 . 
48,050 do. 6 % Pref. 5 6 — 64 6 — 6; 68 
62, 400 ‘Meteopotitan Electro Supply, 101 to 62,500 10 5 6 164— 174 163— 174 l7&| 17 
220,000 Do. 43 Y First Mortgage Debenture Stock |... 44 44% 117 —121 117 —121 119 | 118% 
6,452 | Notting Hill Electric Lighting 10 4 6 154— 164 | 154— 1 16 
31,980 |*St. James’s and Pall Mall Electric Light, Ura : 5 7 104% |144 164— 174 | 164— 174 178 174 
20,000 ^s do. 7 % Pref., 20,081 to 40,080 | 5 13 T 9 — 10 9 — 10 975 
50,000 do. 4 % Deb. Stock Red. Stock 105 —108 105 —108 - 
65,000 | South London Electricity Supply, Ord., £3 paid ... is : 24— 33 21— 33 41 
— 19,900 Westminster Electric Supply. Ord., 101 to 80,000 - 7 [4 9 [4 12 [4 16 — 17 16 — 17 163 | 165, 
* Subject to Founder’s Shares, + Quotations on Liverpool Stock Exchange, 
} Unless otherwise stated all shares are fully paid. | Dividends * in deferred share warrants, N being used as capitel, 
Dividends marked § are for a year consisting of the latter part of one year and the first part of the next, 
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SHARE LIST OF ELECTRICAL COMPANIES-OContinued. 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Stock Business done 
Present NAME or Dividends for ire A ere: during week 
Issue i Share. the last three years. 
y Nov. Ard. ov. EOth. vor.. 1898. 
: à 1895. | 1896. Highest.| Lowest. 
60,000 Aluminium A" shares, Nos. 1—60,000  ... eae Ld us pi bia 2i— 33 3]— 33 32 | 31 
90,000 Do.  .4j 95 1st Mort. Deb. Stock Red. . |Stock, ... T *. | 94 —100 94 —100 TW 
80,000 | British Electric ae Mica ase ^ PAD ABC asa m .. | 154— 16} 16 — 17 163 161 
Do. do. 6 um. 30,001 —-40, 000 å 
10,000 (issued at £2 10s. prem. all pd. ) IU 1^ us ji . |124— 184 | 124— 133 138 133 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 8| 2j nil nil 1 2 lg— 2 1H 
90,000 Do. do. Non-cum. 6 y^ Pref., 1 to 90, 000 2| 8 nil 495, 21— 23 2 23 21 
125, 0007 Do. do. 44 95 Perp. Deb. Stock . Stock} ... T . 111 —115 111 —115 1111 
50,000 Do. do. 44 95 2nd Deb. Stock Red. Stock, ... = . . |102 —105 102 —105 » 
20,000 | Callender's Cable Construction shares, Nos. 1—20,000 ... BE us P T 94— 104 94— 10} is 
90,000 Do. do 44 % lst Mort. Deb. Stock Red. Stock P ios .. 110 —113 111 —114 bee | - 
35,250 | Central London SAM, Ord. Shares us ia svi]: Wd sis "T . | 10 — 10} 9i— 101 10} 10 
178,308 Do. do. £6 paid j 10.] 25 yis 12 52— 64 51— 6} 6i | .. 
61,033 Do. A Pref. half-shares £1 paid 1j— 1j 1— 1 ps 
71,447 Do. do. Def. do. £5 paid T 44— 5 44— 5 "M 
630,000“ City and South London Railway ... . Stock 1. 15 8 18% 68 — a 65 — 68 67 
22,500 | Do. do. Ord. shares, Nos. 1 to 22 ,500 £4 pd. 10 34— 34— 4 Ji a 
32,098 | Crompton & Co., 850% 1 to 32,098 Sr 3 NETT 228 ive 11— 2 11— 2 : dis 
Do. 595 1st Mort. Reg. Debs., 1 to 743 o | 
82,860 £100, and 901 to 1,070 of £50 Red. e| a | 91 — 96 | 91 — 96 Dom 
99,261 Edison & Swan Utd. El. Lgt., "a shares, £3 pd.1t099,261 5 5 54 6 2 — 23 2 — 21 | - 
17,139 Do. do. do. ** A" Shares, 01—017,139 5 6 54 6 4— 6 4— 6 an 
194,023 Do. do. do. 4 % Deb. Stock Red. 100 ] sa ia .. | 99 —101 99 —101 P n 
110,000 | Electric Construction, 1 to 110,000 ... 2| 5 6 6 21— 24 21— 21 28 | 2i 
25,000 Do. do. 7% Cum. Pref., 1 to 25,000 . 2 7 7 $ 7 21— 3X| 3 
111,100 Do. do. 495 Perp. Ist Mort. Deb. Stock Stock vei .. |105 —107 105 —107 " 
91,196 | Elmore’s Patent Cop oper eu 1 to 70,000 ... 2 m ýe 1— 3 1— 1 ie 
67,275 | Elmore’s Wire Manufacturing, 1 to 69,385, issued at 1 pm. 2 VS jt 4 + 3 D nd 
9,6001 | Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 10 10% 7% 7 J 10 — 12 10 — 12 | * 
12,500 Tn (W. ui Telegraph Works, Ord. 10 8 10 12 20 — 21 20 — 21 20i 20 
3,000 do. 7% Pref. .. 10 7 7 7 18 — 19 18 — 19 P i^ 
50,000 Do. do. do. 44 Mort. Deb. Stock... Stock 44 4i 4495110 —115 110 —115 T M E" 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works ; 10 | 10 10 10 22 — 23 214— 224 22 
300,000 Do. do. do. 4 % 1st Mort. Debs. | 100 | ... S .. ]|102 “TWA p? —106 "Y 
37,500 I me Overhead Railway, Ord. ii 10 2j 24 34 ie — 1 | .. | 
10,000 Do do. Pref., £10 paid 10 5 5 | 1 — 155 s 2 
37,350 Telegraph Construction and Maintenance 12 15 15 15 37 — 41 37 — 41 40 | 39 
150, 000 Do. do. do. 5 Y Bonds, red. 1899 100 5 5 5 104 —107 104 —107 oer ] 
540, 0001 Waterloo and City Railway, Ord. Stock T T 100-| ses a *. [107 —112 109 —114 | EIE. ie 


i Quotstions on Liverpool Stock Exchange. 


t Unless otherwise stated all shares are fully paid. 


Dividends marked $ are for & lor a year consisting of the latter er part of one year and the first part of the next. 


LATEST PROCURABLE Q QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


*Birmingham Electric Supply, Ordinary £5 (fully paid) 104. 
British Aluminium, Ordinary, 10—12 ; 7 % Pref., 11—13. 
House-to-House, 44%, Debentures of £100, 107—109. 


Kensington and Knightsbridge Electric Lighting, Ordinary ae 


£5 (fully paid) 13—14; lst Preference Cumulative 6%, £5 


(fully paid), 75—8. Debentures, 107—109. Dividend, 1897, 


on Ordinary Shares 10%. 
* * From ssid tan Mri Bhare List. 


CHEMICALS. &c. 2 This week. Last week. Decrease. 
a s ^ 3 SA .. per cwt | 5/- 
a i .. per owt. - 22/- 
G s. c a né .. per owt. 82/- 82/ 
a „ Sulphuric .. nh .. per owt 5/6 5/6 
a Ammoniac, Sal T per ton | J- 87/ 
4 Ammonia, Muriate (grey) .. per ton £19 £19 
" (white) .. perton 26 
Bleachin powder 98 .. per ton £515 435 15 
a Bisulphide of Carbon .. per ton £15 
a Borax 75 * .. per ton £14 10 £14 10 
a Benzole (90 5% | 4i UP 
a (50/90 °/.) per gal | 5/6 5/6 
a Coppe Sulphate .. per ton | £19 £19 
a , Ni 8 per ton £23 10 | £23 10 
@ . De NIME T .. per ton £8010 £3010 
a KEN LE i: Ss Lean ^w £27 10 
a Methyla .. per gal. 2/9 
a Naphtha, Spirit (90 JP an 
1 EUR per gal. 5/6 5/6 
a Potash, ichromate, in casks. . per lb. 7 ro 
a n "Caustic 75/80 % — .. per ton 94 £ 
Bisulphate i» .. per ton £35 £35 
a a Shellac ie , .. per owt. 65/- 65/- 
a Sulphate of Magnesia . P» .. per ton £4 10 £110 
a Sulphur, Sublimed Flowers .. perton £6 10 £6 10 
a " Recovered... .. per ton £5 10 £5 10 
a » Lump .. * .. per ton £5 £5 
a Boda, Caustic (white 70% ) .. per ton 47 10 47 10 
a „ Crystals x .. per ton £8 £3 
a „ Bichromate, casks per lb. 8d. 8d. 
! 
a Quotations supplied by Messrs. G. Boor & Co. 
b : 7 „ The British Aluminium Co., Ltd 
c ” 1 „ Messrs. Thos. Bolton & Sons. 
d n” " "n 
e " n n 
f » T » The India-Rubber, G. -P.,and Teleg. Works Co Ltd 
g " M „ Messrs. James & Shakspeare, 
"n " " ” Jackson & Till, 


Bank rate of discount 4 per cent. (October 13th, 1898). 


MARKET QUOTATIONS, Wednesday, November 30th. 


Increase or 


o2 x . * . —.—.—. 


National Electric Free Wiring, 10s. paid, 1s · 

Smithfield Market Electric, 2—4. 

T. Parker, £10 (fully paid), 144. 

Yorkshire House- to-House Electricity, £5 Ordinary Shares fully 
paid, 8į4—8ł. Dividend for 1896—6%. 


METALS, &c. 


b Aluminium Wire, in ton lots . 
Bheet, in ton lots. 


H 


b 
c Brass (rolled metal atte - basis pe per Ib. 
€ „ Tube (brazed) per lb. l 
» Wire, basis per Ib. .. 5a 
7 Ebonite Rod .* . per lb. 8/- 
” heet LI LI per Ib. > 5/- 
g Copper Bars - » per ton £67 
9 „ Wire (basis price) per lb Bd. 
p- 4 Be -- v es^ . perton | . £67. 
|" T T .. perton| £607 
n German Silver Wire . per lb 176 
h Gutta-percha, fiae is . per lb. * à 
h India-rubber, Para fine . perlb. bir de 
i ae Charcoal Sheets per ton l 
i Pig (Cleveland warrants) per ton - 50/- 
E... 5 ing to size per ton From £11 
i „ Scrap, heavy aa .. per ton no 
‘., Wie vanised No. 8.. per ton £815 
g Lead, English Ingot .. .. per ton £13 10 0 
g Sheet per ton £14 126 
Mica (uncut slabs 8” long) per lb, -h 
m Manganin Wire 8 28.. per lo. - 
g Mercury .. Ms .. per £7 9 
dee a = x^ undi peroz.| £2190 
agne , according 
description "^ per ton | From £15 ! 
i Steel, Magnet, in bars . LI £58 ain B A nt 
"oig ^* a e. . perton Ew to £85 ine 
g ” 0 .. LI per =e 7 
n „ wire Nos. 1 to 16 — j 4 1 
j Yarns, Cotton, Single 10lb. bundles pr Ib. R 
1 x, 6 or 8 lea... sù per 
„ Hemp, 8 ply 10 Ibs... per Ib. | 
» Russian, 10 lbs, per lb. 
ý Jute, * Ibs. rove per ton 


M 
Zinc, Sheet (Vielle Montagne bnd.) p.t.| £99 10 
* supplied by Messrs. Bolling & Lowe. 


Henry C. Yeo & Co. 
» „ ^ „ Morris Ashby, Limited, 


n " np "T EE . Glover & Co., Ltd. 


» " ” » 


Ormiston & Sons. 
m) n " ” ie son, Matthey & Co., Lid 


1 Google 
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BRITISH ASSOCIATION FOR THE ADVANCE- 
MENT OF SOIENCE, BRISTOL, 1898. 


EXPERIMENTS ON THE INFLUBNOE OF ELECTRICITY 
ON GROWING VEGETABLES OR PLANTS. 
By mn LEMSTRÖM, 
Professor of Physics at the University of Helsingfors. 


Read before Section A. 


5 from page 802.) 
Ir seems necessary to point out once more that a judgment founded 
on the resulte direc directly T would have been quite erroneous, 
because of the inequality of the fertility. This is also proved by the 
circumstance that the barvest from the control field, &c., greatly sur- 
passed the excellent harvest of 1886, the former being 0:3255 kg. on 
& equare metre, the later only 0 2519, or about 29 I cent. more in 
the control field of 1887. Tne augmentation of the through 
the electrical treatment must therefore be estimated for tbe wheat to 
about 45 per cent., and for the rye to about 10 per cent., but asabove 
stated, an increase of the rye was not expected, because the ex- 
periments began too late, that is to say, when the ears were already 


ments on potatoes, oats, and corn were per- 
of investigating different circumstances, as the 
extent of time dining which the electricity was given, the different 


Hi of the wires, the number of pone on a certain ares, we give for 

them special tables, from which the exactness at the treatmert of the 
results can be seen. It must be remarked that the control fields for 
the corn showed an exceptional fertility, about twice as great as in a 
field lying near, but outside of the experimental fields. We bave 
therefore taken a common control field for the corn, the fertility of 
which was oertainly still greater than tbat of the experimental fields, 
though not very much. The increase for the corn is therefore less 
than it should have been in case of equal fertility. The Table V. 
contains the results for the other plants under investigation, but it 
will be convenient to discuss all the results together, wherefore we 
are going over to 


THE ExPERIMESTS IN BOURGOYNE. 


The resulte obtained by the experiments made up to 1897 were very 
encoursging to a continuation of the studies of the phenomenon; 
still many questions were yet to be resolved. 

Among these the following :— 

Do we receive the same results as in Finland if the experiments 
should be performed after the same method in another region of the 
globe, or, in other terms, would the effect be the same, independent 
of the latitude ? 

Considering the great importance of the whole question, a publica- 
tion of the results, without having given an answer to that objection, 
would perhaps have been fatal. 

The first, and most important of all, was to raise the necessary 
funds; but through generous fiiends that great difficulty was over- 
come, and by Prof. E. Mascart we were introduced to Baron A. 
N who, with utmost courtesy, gave us the permission to perform 


Tarn II. —Exrzn BIMENTS ON POTATOES. 


Experimental field E. 


Control field C. 


Su uares. area | - W | ewe Average 
| Average | ! Average| surplus Remarks. 
jamb er votume | Weight | alten [Number volume | Weight] Tigra | per cent 
E. C. m? | m? plants. plant plants. * 8. | plant 
i E. kg. kg. 
No. No. ens ay ND | T f : f ' 
1 to 8 49 49 | 182 | 0/7743 56:10 |0:3082! 206 0 769 55235 0 2682 + 1491 | Wire of iron 2 mm. with 4 points on m. 
2 „ 9 „ | » | 263 | 1044 7735 |02941| 284 | 0824 , 6333 0 2230 + 3188 5 5 mm. „ B 
3 „10 „ |, 2 0:989 7183 |02556| 286 0 879 de 9 + 1925 STRUM 1:0 es ü M 
4 „11 7 | 1:264 | 9308 |0:3360, 270 | 0824 : 0 + 4 on er curren P eee 
5 „12 | „ | 903 | 0989 | 74:38 0 3664 320 | 1017 | 7693 |02404| + 5241 | 16 b. s every day; wire 08 mm. 
„19 „ ls 320 | 1154 | 8160 02550 306 | 0989 76 93 0 2515 + 143 12 h. 4 every day; with 4 p.p.m? 
ra „14 35 | 35 225 | 1044 74800 8224 233 O 715 62 90 02700 + 2311 | 8h. j j cud 


the result that, in giving electricity during 


— —ä— 


Putting aside the squares 6 and 18, in which some unknown circumstance has intervened, and uniting ihe experiments 4,5, 11 and 12, we sball a arrive eto 


a hours daily the effect will be 47:8 per cent. surplus, 
29:1 per cent. surplus, 


or a sensible augmentation with the time of mom The thinner wires seems alsoto give a better result. 


Tasus ITI —ExPERIMENTS ON OATS. 


— 


— — 


I 
Re x 1 ld E. Control field C. 
Bquares. | e IT Experimental fle | EN bis 3 Average 
xu nes SUL pru Remarks. 
ma m? Straw T AL ME Straw ME EE Weight pee cont 

E. C E. €. in kg. n in hl. in in kg. in kg. in hl. in kg. | in kg. | 
No. No. | | 

1 to 8 49 49, 3825 | 0:041 | | 2125 00434| 5525 | 0:055 | 2975 ' 0:0607 | — 2849; 2 mm. wire of iron with 4 points on m?) 24 n. 
2 „ 9 „ | » 1675 0055 2975 0:0607 9:550 | 0027 1700 0•0347 + 7494 15 mm. i n 1 under 
3,10 „ „ | 7650: 0096 51000 1041 3:825 | 0:055 , 2:975 0 0607 + 7149| 1:0 mm. ie í current 
4,11; „ | „ | 6800 | 0082 , 4675 0 0954 2550 | 0041 | 1700 (00947 + 17498 |) 24 h. under current 

5 „12 „ „ | 7863 0 096 5 313 [0 1084 4250 | 0041 | 2125 0 0434 + 14988 (16 h. " dailv: ordi eines 

6 „19 „ „ |7650 0082 5.100 0 1041 5:525 | 0069 | 4038 00824 t 26 33 | (12 h. " ys ot My HE: 

7 35 , 35 0:1093 | 5109 | 00€9 | 3:400 |0:0972 12:46 8 h. 10 m NE 


[T 


5:100 | 0009 , | 3'825 


—— — — —— CT 


Putting aside the first and the fourth: pair of squares, where the experiments are troubled of some accidental ciroumstanoe, it will be s seen n that the 
augmentation is 78 per cent. when the current is working all the day, but diminishes perceptibly when this time is shortened. 


TABLE IV.—ExPmAarumwIS on BaRLAT. Broprorp, 1887. 


— — — — 


Squares. eapo | Experimenta! field E. Control field C. | | 
oras NIE MER NEL „„ due Remarks. 

No. m* | m o: Straw | Volume Weight bi eight ! Straw Volume Ec bic | 
E. C. E. C. kg. C l ; in kg. | in kg. | kg. | hl. in Kg. i 

rome queue 5 MR | "em ———— e 
! ! ' | E 

. i 1 1 T è 

1 2 |7655] 5525 , 0005. 6588 | 01944 co 1002 72677 00948 + 4177 | 1 point cn 8 m, wire of iron, 025 mm. d. 
T w 4675 0069 4975 00954 ' „ ; + 0 4 m, 

3 * „ „ | 6375 0110, 5950 01214 „ $ M „ 4 2806 1 „  2u. 
4 8 „ „ 6375 0110 7650 01561 „ 7 i: „ 46466 1 „ 1n? 
5:8, „„ „ 5100 (0€96 | 6163 01288 n | , | on „ 4 3270 2 „ Ine 
6 S „ „ | 7438 | 0124 7225 0 14741 „ , „ „ 45540 4 „ 1n 
19, » ". E » | ” ＋ 4736 8 „ lm: 


4 038 | 0082 | 4888 | 01397 | 


Putting aside the No. 2, in which some unknown circumstance has intervened— 
The three first squares give an average of 44:8 per cent. 
And the thrce later si 45° 


% which it results that an augmentation of the number of points does not exercise a marked influence. It scems, however, that at least one point on 5 m? will 
Decessary. 
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the experiments on his estate of the Castle Laferté, in Bourgoyne, and 
also his support where it was needed. 

Of the exposition hitherto made, it seems that the greatest difficulty 

ents in the open field is to get a homogeneous soil on the 

experimental and control field. But that is not all. The field must 
also be uniformly lighted by the sun. The shadow of a tree can 
be of great consequence if it falls unequally on both fields, and 
that circumstance will be more effective in the case of a summer with, 
in general, bad weather. The summer of 1888 was exceptionally bad, 
and fatal to the experiments on a number of plants, because the fields 
on which they were executed wa; not suitable in many cases. It 
has, therefore, been neceseaty to exclude a number cf doubtful 
results, but for further details we must refer to a more complete pub- 
lication, "E ces sur l'Influence de l'Electricité sur les Végé- 
taux,“ * and here we give only the results, which were certain and 
of consequence for our purpose. 

The plants, which were objects of suitable experiments, were :— 

In the garden : Raspberries, » onions, carrots and cabbage. 

In the field: Wheat, oats, maize, red beets and white beets. 

The results were :— 


Wheat .. an augmentation of about 21:2 per cent. 
Oats eee » »" » 18°6 »" 
Majzs eee ” " 57 26 ” 
Raspberries... ii " j 42:8 » 
Red beets ... " i " 164 „ 
Peas eee » ” ” 75 n 

. Beans . » » 364 „ 


ong the others we must consider the strawberries separately, 
because the experiments on them were most instructive. On the 


field of recen were 915 plants, and on the field of control were 
2 


situated plante. The experiments began April 18th, and were 
continued day and night. On the plants were, at the beginning, 
only leaves, but on April 29th appeared the first flowers on the 
fleld of experiment, and 8 days later on the control field. During 
this interval of 19 days there were 4 days of rain, and as the 
machines are not active under conditions of rain and moisture, the 
time of effective action was reduced to 15 days. The development 
of the fiowers on the field of experiment was hence twice as rapid as 
on the field of control, and the plants of this former field possessed 
an appearanoe of much greater activity than on the latter. This 
state of things continued to May 18th, but then followed 8 days with 
a burning sun and a warmth, exceptional even for Bourgoyne. From 
this time the plante on the field of experiment began to languish, 
and the berries gathered between June 7th and 21st gave 

from the field of experiment 8 065 kg. or 157 g. after one plant. 

. control 7 245 kg. or 185 g. „ à 
hence 15 1 per cent. less from the experimental field. 

A difference in quality was also seen, the berries from the field of 
control being fresher and were more fragrant, these from the field of 
experiment being sweeter. It was evident that the electricity had 
damaged the plants. Rightly to estimate the damage, the number of 
receptacles was counted to be in average 16 on every plant on the 
field of experiment, but only 8 on the field of control, the fecundity 
had hence twice greater on the field of experiment. The cause 
of this unexpected change in the development must be searched fcr 
in the electricity, and the consequence is, that the quantity of this 
agent must be lessened in times of a burning sun; but it will be 
seen that an equal watering of the both fields should have altered 
the result in favour of the field of experiment. We must then con- 
clude that the electricity is not so harmless, that it always can be 
given in an unlimited quantity; the external circumstances must 
carefully be considered. The same damaging through the burning 
sun happened with maize, which in the beginning of May showed an 
evident greater activity on the experimental field than on the control 
field, but was found afterwards to decline. 


baoco and peas. 
ts in Bourgoyne it happened that, besides 
the squares on the acker field, there was a little field of experiment 
and of control both for carrots and peas in the garden. These four 
small fields, being of the same sizs, were equally watered; care was 
taken that field should receive the same quantity of water. 
The result was the carrots gave an increase of 125 per cent., and 


the peas (after careful appreciation) 75 per cent. To these facts we 


iments 


can now adjoin a result from this summer. A series of ex 
has been ts, and 


in Finland on a small scale on certain p 
among them on tobacco. 
(To be continued.) 


QUEENSLAND POSTS AND TELEGRAPHS. 


Tun report of the Postmaster-General for the year 1897 is to hand, 
and contains data which will no doubt prove of interest to many of 
our readers. The want of accommodation, together with the unsuit- 
ability of the post and telegraph buildings at Brisbane, is strongly 
commented upon as restricting the development of business. The 
committee appointed to consider the proposed Pacific cable reported 
in 1896 affirming the practicability of the scheme; still it hangs fire, 
for the Postmaster-General observes: I regret that I am unable to 


* Commentationes variae in memoriam actorum C. C. L. annorum. 
Edidit Universitas Helsingforsiensis, 1890. 


T The peas were, shortly before ripening, purloined by pigeons. 


` Supply Oompany, Limi 


report that the negotiations for the laying of a Pacific cable are in a 
forward state. The infiuence of the present monopoly appears to be 
so great as to cause a postponement of the serious consi ion of 
this matter;” and he appended the following copy of motion pro- 
posed by the Hon. J. E. Dickson, and seconded by the Hon. J. G. 
Duffy at a conference held at Hobart in March and April, 1897 :— 

“That this Conference re-affirms the opinion that in the interests 
of Australasia the Pacific cable project should be consummated as 
soon as practicable, and that the Governments of the various 
Australasian Colonies be requested to represent to the Imperial and 
Dominion Governments the foregoing opinion, together with the 
proposal of the premiers as agreed to at their recent Oonference held 
in Melbourne, viz :—that if Great Britain and Oanada would each 
contribute one-third of the cost, the Colonies would be prepared to 
contribute the remaining third.” 

A reduction in tbe cable rates from Q-eensland was inaugurated 
on July 7th. 

The cable from Bundaberg to Gowen was interrupted from Novem- 
ber 1st, 1879, to January 19th, 1898. The returns on this—the New 
Caledonia cable—are still insufficient to admit of a reduction in the 
annual subsidy of £3,000. | 

A reduction has been made in the enne rates. Formerly, in 
Brisbane, the charge for the first mile and any intermediate distance 
was £5, and 12s. 6d. for every additional quarter of a mile, the instru- 
ments being provided by the subscriber and maintained by the 
department. A much wiser course has now been The 
Government now finds the instrument as well as the and the 
charge has been fixed at £6 for the first half-mile, and £1 51 for 
each additional half-mile. i 

It is satisfactory to learn that this reduction in the charge for 
telephones has led to a greatly increased demand, and new 
are being opened. A number of private lines are also in course cf 
construction. The decision arrived at to place the telephone wires in 
Brisbane underground so as to avoid interference from the traction 
currents is having energetic effect. Telephonic communication has 
been adopted between ou'lying districts and the nearest telegraph 
offices with considerable ad vantage. This, it is stated, has been made 
practicable by the adoption of the phonopbore, the phonophore being 
superimposed upon the telegraph wires, where they are available for 
the purpose. Theestablishment of a trunk line between Charters 
Towers and Townsville by means of the telegraph wire which already 
existed between those places has proved highly succesefal, and, 
instead of tending to reduce the telegraph receipts, has led to, or at 
all events there has ccourred, an increase of £174 for the year. A 
trunk line between Ipswich and Brisbane is under construction. It 
is proposed to extend it to Toowoomba. Interesting data is furnished 
in relation to the revenue derived from the wire between Charters 
Towers and Townsville. As has been pointed ont it is but one wire 
worked telegraphically, &nd the phonophore has been superimposed 
upon it. The telegraph revenue amounted for the year to £719 33. 8d., 
and that derived from it as a trunk telephone wire to £399 188. The 
suggestion no doubt will cccur to many: Why is not a similar course 
f.lowed in England? The practice is not by any means isolated. 
It was pursued on the Great Western Railway opere wires, and 
on the Midland Company's to a certain extent long prior to its 
adoption by the Queensland Telegraph Department, and it is now 
used by several railways as an aójunct to their telegraph service. 
The objection to it—an objection which has not yet made itself felt 
in the colonies—is that it renders the operation of other telephone 
circuits in its neighbourhood difficult. Queensland, so far as Charters 
Towers and Townsville is concerned, are at present content with one 
wire for their telegraph work, and, practically, one wire for their 
telephone work. Their troubles may be before them ! 

ny municipalities and companies are seeking information and 
advice regarding the steps neoeseary to be taken in applying fot 
Orders in Council for electric lighting powers. 

In dealing with these applications for Orders in Council great care 
has been exercited to guard against a monopoly being granted to aay 
municipality, company, or other applicant. 

Four Orders in Oouncil have been granted up to the present time, 
as follows: Brisbane Electric Supply Company, Limited: Toowoombs 
Electric Lighting Company, Limited ; Charters Towers Electric 
: Ipswich Municipal Oouncil; ard 
applications have been received and are under consideration from the 
following: Gympie Municipal Council; Rockhampton Gas and Coke 
Company, Limited; Bulloo Divisional Board (Thargomindah). 

In addition to the applications mentioned, there have been 
inquiries from various other municipalities, companies, &c. 

e question of the reduction of the intercolonial charges 02 
telegrams was brought forward at the Hobart Conference in the early 

of the year; but it was resolved that, owing to the financial loss 
involved, the question of a general reduction in the prices of inter- 
colonial telegrams must stand over for the present. 

It was desired that the addresses and signatures in excess of 13 
words ehould be paid for; but on trial in the New South Wales 
Depaitment it was found that the average address and signature did 
not exceed this number, and it was proposed by the Postmaster- 
General of the Southern Colony that there should ba no charge for 
address and signature, and that the rate for each additional word 
M the first 2 pad be m EM i — M 

t was poi out that the proper charge for extra wo 
1s. rate would be 1d., and that the adoption of the 2d. rate would 
lead to a multiplication of telegrams with free addresses and signa- 
tures; but on the Postmaster-General of New South Wales obj acting 
to & different charge to that prevailing between his colony and 
Victoris, the original proposal was agreed to. This long-pendiog 
question has thus now been settled. . . 

The Postmaster-General’s comments on the condition of the various 
telegraph lines are not pleasant 1 d Apparently, due to restric- 
tions in the amounts provided for re , the lines are by no means 
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as they should be, and we quite endorse the Postmaster-General’s re- 
mark that it must be manifest that it is false economy to insist on 
& restricted and insufficient allowance for this important service." 

The total mileage of line (poles) devoted to public business was, 
on January 1st, 1898, 10,090; and of wire, 18,472. The international 
code, as fixed by the Telegraph Bureau, was brought into use in all 
the Australian colonies on August lst, 1897. A little inconvenience 
attended its introduction, but this soon disappeared. 

As an instance of some of the difficulties which have to be overcome 
in the maintenance of colonial telegraphs we extract the following :— 

" The tropical disturbance ih das along the coast between 
Rockham and Bowen on February 3rd was very destructive to 
the line een Nebo and Bowen, Lut most disastrous around 
Mackay, which was in the centre of it. All wires were seriously 
ibjared. In many places they were blown off the poles for several 
miles, and carried into the tops of high trees. In some instances the 
poles were lifted completely out of the ground, and left lying yards 
away from where they had stood. Hundreds of large trees and 
innumerable branches were blown on the line. The cyclone was ac- 
companied by torrents of rain, which caused exceedingly high floods, 
and these were kept up by heavy rain continuing to fall for many 
days. Hpairs to lines were much retarded thereby, although every 
effort was made by special parties sent out on the several sections. 
The line repairers and labourers worked well, often in water up 
to their waists the whole day, and encountering much personal risk 
while swimming rivers and creeks. 

The following is a summary of the Telegraph Service for 1897 :— 


Telegraph and telephone stations... 6 x 388 
Number of messages transmitted and receiv.d 
(including International) ie PN . 1, 165,134 


Value of ordinary messages transmitted (exclud- 

ing messages "On Her Majesty’s Service,” 

value £11,677 85. 10d.) ... SA NS ne TSIO 
Cost of construction to date (including buildings) £887,105 


The revenue of the Postal Service is the highest on record, 
being £167,998, an increase of £6,272 on the previous year. The 
total revenue amounted to £246,514, an increase of £7,802. Expendi- 
ture was still in excess of revenue, The Inland Parcels Post business 


applies to two-phase and three-phase cases) lying between two slip 
ring connectors is acting as generator, it produces its greatest elec- 
tromotive force when its mid-point is passing the mid-point of any 
pole. Hence, if tke poles are narrowed so as to concentrate the 
field, even though the average electromotive force for continnous cur- 
rent purposes remains unchanged, the root mean equare value of the 
electromotive force will be increased, ard the curve of induced 
electromotive forces will be more peaked tban à sine curve. If the 
machine is being used to convert continuous current into alternating, 
the effect will be to raise the relative alternating voltage and lower 
the relative alternating current, and, on a non-inductive circuit, 
the current also will have a more peaked curve. If the machire is 
being used to convert alternating into continuous currents, the con- 
verse result takes place, the relative value of the alternating voltsge 
being lowered. An eight-pole converter at the Technical College, 
Finsbury, constructed in 1891 by the Allgemeine Elektricitäts 
Gesellschaft cf Berlin, bas a curve of induction which is remarkably 
close to a sine curve, and its relative voltsge for continuous and three- 

hase currents is practically identical with the theoretical value. 

err Friese, in the article already referred to, gives the following 
tabular ccmparison for three machines with ring armatures con- 
structed by Mesers. Schuckert :— 


Voltages as measured. 


Nature of service, | | Voltage 
5 | Machine | Machine Machine ®#lculated. 
| No. 1. No. 2. No. 3. ; 
Continuous current 100 100 100 | (100)! 
Single-phage 7110 71:8 sós | FoR 
Three-phase jaa 613 — 62:0 | 618 61:2 
Two-phase a 71:0 71:8 - 707 
Four-phase - 49:8 507 | 500 
Bix-phase ... ee 350 958 | 354 


M. Hanappe * has published a careful analysis of a Schuckert con- 


FLOW or CURRENTS IN Two PHASE CONYERTER. 


Continuous current: 100 amperes, at 100 volts. 
Two-phase currents: four lines each carrying 70°7 virtual amperes ; line voltage, 50 virtual volts. 


Current: of m tor 
and g3nerator 
sa 2erpoaa 1. 


Fia. 7. 


was increasing. The increase in the intercolonial and foreign post 
was not so noticeable. A pictorial postcard has been introduced, 
having for its object bringing to the notice of those whom they may 
reach points of interest in the colony. ! 


INSTITUTION OF ELECTRICAL ENGINEERS. 


“Rotatony CONVERTERS.” By Prof. SıLvanus P. Toompson, D. Sc., 
F. R. S., Vice-President. (Paper read November 10th, 1898.) 
" (Oontinued from page 804.) 
Wr may now pause to consider what differences will be made in 
the preceding considerations if the distribution of the magnetic 


ux around the periphery of the armature does not follow a sine 
law. It will be noticed that when any arc of the winding (and this 


verter, capable of yielding alternating currents in one, two, three, 
four, or six phases, and suitable for laboratory experiments, 

If the machine is being used to convert a single-phase current into 
a continuous one, the form of the impressed voltage curve, snd the 
distribution of the flux around the periphery, are of even greater 
importance. The current delivered, though certainly continuous, 
will not bé uniform, but will have a periodic fluctuation super- 
imposed og it by departures from the sine law. Armature 
reactions will, as we have seen above, impose fluctuations of a fre- 
quency double that of the primary current. deed, in any case the 
single-phase converter is a less satisfactory apparatus, from several 
pes of view, than the two-phase or the three-phase converter. It 

as more considerable variations of armature reaction, a greater and 
more unequable heating, and requires a more accurate seiting of the 
commutator brushes than the polyphase converters. Moreover, it is 
not self-starting from the alternate-current side. Netwithstanding 
these disadvantages, single-phase converters are in tatisfactory use; 
for example, several constrrcted by the Elektric tits-Aktien- 
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gesellschaft (Schuckert & Co.) are in operation on the city circuit of 


Cologne. 

A single-pbase converter when standing still can act partly as a 
mere stationary transformer. When running at a certain speed in 
a field with a given number of poles it will act as converter, 
converting into continuous current those currents only which come 
to it with a frequency corresponding to the frequency of the move- 
ment of revolving conductors past the poles. Any alternating cur- 
rents or components of alternating current of any other frequency 
that may be superposed, can sffect the continuous current output at 
the other side by producing superposed fluctuations. 

Passing on, then, to the case of the two-phare converter, we may 
at once apply the same principle of superposition of instantaneous 
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case if, with same output, it were used as either a continuoes-carrent 
alone or a two-phase alone. 
Amongst Oontinental firms 


the voltage as between charge and discharge. There 
ways of meeting this need—by the use of choking coils, 
transformers of variable ratio in the alternating side of 


Frow or CURRENTS m Tuexe-Paase CONVERTER. 


Continuous current: 100 amperes, at 1(0 volts. 


Three-pbase current: three lines each 94 3 virtual amperes; line voltage, 61:2 virtual volts. 


15° 


30˙ 


O° 


Carrenta of 
motor and 
generator 

saperposed. 


Fig. 7, 
which gives the corresponding series of diagrams, requires no further 
explanation. The generator action during one-eighth of a revolution. 
is illustrated by the four figures on the right of the upper line. The 
superposed action is exhibited in the lower line. Inductive reactions 


currente to study the flow of current through the windings. 


and e losses are, a8 before, supposed to be absent. In position 


45° 


0° the converter is acting neither as motor nor as generator, the cur- . 


rent at that instant simply 1unning through from the commutator to 
the slip-rings. In the position 15° it is observed that the currents 
in the armature windings consist of six sets. Two short portions are 
carrying a motor current of 85:35 amperes each; two others of some- 
what longer arc are carrying a motor current of 14:66 amperes; 
whilst two quadrantal s are delivering generator currents cf 
1124 amperes. On the whole, in this position the armat ure is acting 
as motor, increasing tte acceleration. In the next position, at 30°, 
the motor action has decreased. In tbe position at 45° the action is 
chiefly generator, the current in that part of the field which is 
strongest being at its maximum and flowing with the electromotive 
force. It will sgain be noted that the currents in those coils of the 
armature which lie close to any of the four connectors will be more 
heated than those midway along the intervening quadrants, the 
maximum current for the former being 100, for the latter, 50. The 
inequality of the heating is much less, however, than in the single- 
pbase armature. Also armature reactions are more nearly balanced 
throughout, and there is much less tendercy to impart & periodic 
fiactuation to the continuous current. Such machines will self- 
starting, and will give little trouble from sparking at the commu- 
tator. 


Fig. 8 exbibits the flow of currente in the armatureof a threc-phase . 


converter. rear ipti of the successive positiors will bring out 
several points. e current in any one of the three lines ís at its 
maximum (on a non-inductive circuit, when generator, or when, as 
motor, the field has normal excitation) when the connector for tbat 
line is just passing a commutator brush; and its maximum is 11 
times the continuous current. In certain itions of symmetry— 
for example, in position 30°—the motor and generator actions result- 
ing from the flow are bi-laterally similar. In other positions—for 
example, in position 0^—ore side (the left here) is acting wholly as 
motor, the other side partly as generator and partly as motor. A coil 
which lies midway between two connector ends will carry a current 
that has a maximum of 27 in one of its revolution, and another 
maximum of 50 in another part of its revolution, there being 
two of each of these maxima in one revolution. A coil situated 
close to a connector has 133'3 as its maximum twice in each 
revolution, with an abrupt change to or from 16:66 just as it passes 
the brush. The inequslity of heating of coils is less ina three-ptase 
converter than in a single-phase, but it is greater than in a two-phase 
converter. The inequality of heating in the case of two-phase con- 
verters has recently been examined analytically by Messrs. Wood- 
bridge and Child in recent numbers of the Electrical World (January 
let and February 12th, 1898). Their paper, which is one of great 
skill, concludes with the interesting deduction that, assuminz a 
power-factor of unity, if such a converter is driven mechanically so 
as to be generating both a continuous and a two-phase current at the 
same time, the heating of the armature will be less than would be the 


75° 


or by throwing in or out of circuit of a rn armature. 
The solution preferred by M. Ritter is the latter auxiliary 
continuous current machine in series with the continuous current side 
being either mounted on the same shaft or driven bya pulley from it. 
The desired variations of voltage can be obtained 5 g the 
excitation of the separate field magnet provided for this aux 


mac 
(To be continued.) 


LONG DISTANCE TRANSMISSION OF 
ELECTRIO POWER.“ 


Bv Pror. GEORGE FORBES, F. R. S., M. InSr. C E. 


THIS subject bas been much talked about, but little has been done, 
and even at moment there are few who 
vast field there is in this way for investment of ca 


resent paper I bring forward nothing rew. I use the 
methods w have n used for shorter distances; and I do not 
ropose to suggest the use «f electric pressures which have hitherto 
been sonal una(tainable. In all cases it is assumed that the 
er is generated by a waterfall driving a turbine which rotates 
ynamo machine. e electric pressure may be raised by trans- 
formers. It is then carried by bare copper conductors to a point 
perhaps hundreds of miles distant; the pressure may there 
owered. The current is then passed through an electric motor 
which drives stamps, or mills, or pumpe, or hoists, &. 
different syetems or kinds of machinery, or of replacing 
ifferent systems or 0 , OF copper 
aluminium. It is a plain unvarnished tale of the ordinary methods 
in use, extending to somewhat distances. 
Daring the progress of the electric works at ee pote 
tion was much given to the economic problems involved in the trane- 
mission of electric energy to & distance. But in that 
following financial conclusion ruled the conditions:—It is always 


and in most schemes this is a large 1E you 


I am here as an advccate of very distant transmission in all cases 
where it pays, and I know that it will yield a splendid return in 
uc" that have come under my notice. In all cases it 
would pay if there were & demand for the power at suitably high 
rates 
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To GoLD Mmrns AND OTHER UsERS OF PowER. 


Of all industries to which it is applicable, geld mining is the one 
which bas come mostly to my notice as wanting a continuous supply 
of power day and night, and often without any economical means of 
getting it except by electric transmission. In these cases it will 
often be profitable to the gold miner to pay a high price for his 


power, 

The distances with which I have had to deal go up to 250 miles in 
India, New Zesland, and Egypt, and if tbe Rhodesia mines show 
generally such returns as the Geelong and Selukwe mines bave done, 
I have shown that the power of the Victoria Falls may be econo- 
mically transmitted in some cases to 500 miles, and pay well. 

Waterfalls will be valuable assets in the future. At prerent the 
difficulty of using their power generally lies in the fact that there is 
no demand for in the neighbourhood. Some industries, like 
those con with aluminium and carbide of calcium, are ready 
to go considerably out of their way to plant their works near a source 
of power. There are not many such industries. 

In 1893, I sat on a Committee appointed by the Indian Govern- 
ment to see whether the water-power, incidentally created by the 
Periyar irrigation works, could be used for making aluminium elec- 
trically out of the corundum found in tbe neighhourhood, and for 
other purposes. We found that power could be generated very 
cheaply, but that the corundum was not suitable, and no other im- 

demands for power were brought to our notice. Years after- 
wards I found that the Mysore, Kolar, and other gold mines could 
easily be reached by the power, and save great cost in coal. Here we 
have & transmission of ?50 miles, which will pay well if the mines 
are likely to continue producing gold as they have done. 

Another ially favourable case of gold mines is in New Zealand, 
in the North 1eland. The Waihi mines already work their mills by 
electrical and water power, but there is no adequate supply of water 
in summer. At many of the other mines there are no roads, and 
power cannot be obtained. In 1896 I was asked to explore the 
Waikato River, in order to find the best site for developing power to 
be transmitted to all the gold mines on the Coromandel Peninsula, 
near Auckland, I finally settled on the Haka Falls, near the centre 
of the island, with a transmission line of from 180 to 250 miles, 
20,000 horse-power being generated to supply not only all the gold 
mines, but every freezing works and factory on the North Islaud. I 
im six weeks on the survey of aites for the works, and furnished 
plans which would already be executed, except for what I must call 
the dog-in-the-manger policy of the Government. The site was 
peculiarly favourable. 

To take another case of gold mining. I was engaged in 1895-6 on 
a project without water-power, and a transmission of 300 miles as a 
maximum. The Coolgardie gold fields are so far from a port that 
coal is very expensive, and water for the boilers could hardly be 
obtained. I found that it was actually more economical to generate 
power by steam engines at the coast, where coal and water were 
available, and to transmit power all the distance electrically, rather 
than to transport coal which was otherwise a necessity in all cases as 
well as water in many cases. In this case the miners were prepared 
to pay as much as £180 per annum for the horre- power. 

In 1894, before I had completed the first electric worke at Niagara, 

I was asked by letter from Johannesburg whether it would be possible 
to transmit power from the Victoria Falle, on the Zambesi, to all 
the gold mines in Rhodesia, varying from 350 to 500 miles distance. 
At first I was inclined to throw the letter into the waste-paper 
basket. No one, up to that date, had, to my knowledge, seriously 
considered the financial aspects of so distant a transmission of electric 
power. But the letter required an answer; so I sat down to work 
out and quote some figures which should show the absurdity of the 
scheme. I had been supplied with maps and costs of fuel, &c., and 
in a short time I found, to my astonishment, that if the facts were as 
stated, the scheme was financially and electrically a sound one. I 
was assured that at least 10,000 horse-power would be required at 
the mines, and that from £70 to £100 per aunum would readily be 
paid for the horse-power. Upon this I was asked to go to South 
Afr. ea to negotiate with Mr. Cecil Rhodes and Dr. Jameson for a 
concession. They both appreciated the value of the enterprise to the 
country, and prepared a draft of the concession, which was only 
awaiting the sanction of the Chartered Company's Board when the 
Jameson raid and the Matabele rising closed negotiations. Here is a 
case where, if there be really good gold mines, it will pay handsomely 
totransmit electric energy a distance of 500 miles, provided tbe 
turveys of the Falle prove as satisfactory as the photographs do, and 
provided the fever is not an insurmountable obstacle. 

At this stage let me point out to those unscquainted with the diffi- 
culty of obtaining power at some gold mines, that £100 per annum 
for each horse power continuously delivered would readily be paid 
in many cases. Broadly speaking, the power required for rock 
breakers, stamps, &c., may be taken as being such that 1 horse-power 
mills 1 ton of ore per day—the value of the gold is, say, £3 or more 
per ton in a rich mine. Iam not speaking of soft conglomerate like 
the Rand ore, wkere 1 horse-power mills two or three tons per day, 
bat hard quartz. Now, when I speak of £100 per annum for a horse- 
jo s at the duri 1 ton 1 pride 5 per um of oe 

or milling ere are plenty of places where they wou 

pay double this. 

You have now heard of a number of cases where gold mining can be 
assisted by long-distance transmission of electric power, for which I 
have worked out plans and estimates. There are hundreds of other 
cases about which I could not speak with the same authority. 

But while I expect that gold mining is the principal industry to be 

, there are many others, the chief requisite being a con- 
tinuous demand for power day and night. This is met by electro- 
metallurgical processes, but these can generally be brought to the 
power. It also includes irrigation, which, in some countries, wants 
power day and night, and, to a certain extent, througtout the year. 


The quantity of water pumpcd does not need to be perfectly constant, 
and tbis enables intermittent demands for lighting, railways, and 
factories, to be mct by slight varistions in the pumping. Thus the 
plant is always fully at work, and earning ite dividend. 

In speaking these words I am naturally thinking of the utilisation 
of the Nile cataracts, upon which I have been during the 
years 1897-8. My report on this subject is in hands of the 
Egyptian Government, and is their pro ; but I am not pide eh 
secrets when I tell you that the electric lighting of Cairo could be 
done cheaper by power generated at the First Cataract than by steam 
engines at Cairo. The di;tance is 400 miles, as the crow flies. Do 
not imagine that I propose lighting Cairo immediately in this way. 
The Government has far more important uses for the power, not only 
in the irrigation of the country as it is, but still more for the 
perennial irrigation which will be so much extended when the great 
reservoir designed by Mr. Willcocks, Sir William Garatin, and Bir 
Benjamin Baker shall be completed by Mr. John Aird. You may 
take it as certain that be fore long the cataracts will be harnessed and 
forced to assist in developing not only Egypt proper but the Sudan, 
and specially the Dongola province up to the Fouith Cataract, which, 
nb efficient irrigation, may beccme the moat fertile country in tho 
world. 

Higher up the Nile, I have not travelled or made surveys, but I 
notice that Sir William Gerstin is undertaking a journey to Khartum 
and the Blue and White Niles to determine the value of the country 
there. A time will donbtless come when the Murchison and Ripon 
Falls will also be turned to account. : 

I trast that I have said enough to lead the users of power in certain 
industries, and specially gold miners, to see that it is well worth their 
while to look into the relative costs of steam and electro-hydraulic 
works, even when the transmission is for a distance of many hundreds 
of miles; and it will be seen that many a gold mine hitherto con- 
Bidered worthless because of the cost of power, will be valuable if 
there be water power available within & few hundred miles. 

I will now speak to the financiers who may think of taking up 
electric transmission. 2E 

To Frsasciarn Men. 

Tae financiers in the City of London, or elsewhere, who enable the 
projects of engineers to be carried ont, even when they possess no 
technical knowledge, have a wonderful instinct, by which they know 
the important points to be certain about before supporting a scheme 
with their money. Erroneous opinions on the engireering points may 
for a time prevail, but not for long. 

Many examples of this insight might be given, but let us confine 
the matter to long distarce electric transmission. I will give you 
four objections which are always raised :— 

1. Has electric power ever been carried to such distances as you 
rpeak of? The answer is No.” But electrical practice isaivancing 
by strides. In 1882, at Manicb, Marcel Deprez earned great credit 
for transmitting electric power 35 miles, and getting & return of 25 
per cent. But in 1891 70 per cent. efficiency was obtained between 
Lauffen and Frankfort, the distance being 108 miles. 

2. “Are you sure that no new electric difficulties will arise when 
you go beyond the 108 miles of transmission, which has been accom- 
plished ?" The answer is, We are sure of this from the tests made 
at Frankfort.” [Only one difference between short transmissions and 
the 108 miles from Lauff:n to Frankfort was found to exist and it 
had been anticipated by me in preparing the Niagara works. In 
1892, I laid it down as essential for the works at Niagara, in order to 
be prepared for long distance work and for other reasons, that the 
frequency of the alternations should be as low as the construction of a 
good dynamo would warrant. In 1894, the tests at Lauffen-Frankfort 
were published, showing that without this low frequency no good 
efficiency could be got from the long distance power transmi:sion 
owing to the great self-induction of the line. | | 

3. The financier again asks, “ Are not the losses by leakage on a 
long line insurmountable?” The answer is, There is hardly any 
loss by leaksge. There is loss of power used up only in warming the 
transmission lines." But this loss can be calculated accurat.ly, and 
in those cases where the wasted power co, ts little enough, we are 
glad enough to waste it if it saves coppor, wh.ch is the great cost. 

4. The business man then aske, Well, bat if you allow a 
great loss of current in transmission, do you not require an 
enormous quantity of copper to ca'ry the extra current which 
you have to generate?" The answer is that this is perfectly 
true if you allow the losses to be too great, but up to a loss of 50 per 
cent. on the transmission line you are always saving copper by haviag 
greater losses on the way. In fact, every engineer who has made a 
serious study of long distance transmission will bear me out when I 
say that the cases in which electric transmission will pay can bs clearly 
differentiated from those which will not pay ; and the whole question is 
principally one of £ s. d. Also, that engin ers will agree as to 
what is the principal item of exp»nditure, viz, the cost of copper 
under the conditions of existing practice. Improvements may reduce 
this cost, but cannot increase it; hence the fiaancier may be very 
sure of the data of expense, and it he can be equally well! assured of 
the data of revenue, he bas before him everything required for forming 
a sound judgment. Let us take three cases. 

1, Suppose a water-power is utilised for distant trausmission of 
200 miles to a gold mine where transport is difficult and the ore rich. 
Suppose that the miners are ready to pay £100 per annum for each 
horse-power delivered continuously to the stamps, &c.—I am taking 
what may be looked on by some as an extreme case, but there are 
many such places in the world—suppose that it is a gold field 
employing only 1,000 horte-power continuously, the gross income is 
then £100,000 per annum. This is a large sum, and will warrant a 
very large capital expenditure. 

Now, if it is a case in which 20,000 volts of elk ctric preraure may be 
used, less than 900 tons of copper is required, after 50 per cent. has 
been added for self-induction, giving an inefficiency (inverse of 
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) of only 1:4. Thus 1,400 horse-power will have to be gene- 
rated at the waterfall end of the transmission line for 1,000 horse- 
power delivered at the other end—tbe gold mine. The hydraulic and 
electric machinery are not likely in a favourable case, even with 
costly transport, to exceed £14,000. The working expenses are small, 
and clearly the great thing to be considered is the cost of copper, 
This might amount to £80 per ton of copper laid, or £72,000. Very 
likely the whole cost would be under £100,000, which, with a maxi- 
mum possible annual expenditure of £20,000 would produce a 
revenue of £80,C00 per annum, or 80 5 I am sure that the 
actual cases exiet where this might be . 

2. 1f the distance were 400 miles, all other things remaining the 
same, the only serious difference is in the cost of copper, which rises 
to £288,000 ; and taking £32,000 for the other expenees, the capital 
expenditure is £3:0,000. If the annual expenses were £20,000, 
lai seems impcasible, the net income is £80,0C0, or 25 per 
den 

3. Buppose tbe distance still 400 miles, and all other things 
remaining the same, but only £50 being paid per annum for the 
horse-power ; here we have still £320,000 of capital expenditure and 
& ae income of £30,000 for 1,000 horse-power delivered, or 9 per 
cen 

Of course it is understood that while cases can occur where these 
figures apply each case must be examined on its merits. 

Loo at the last case quoted, the delivery of 1,C00 horse-power 
at 400 miles, using 20,000 volts (or 200 miles with 10,000 volts), the 
financier would say 9 per cent. was not good enough for such a 
venture. I wili now show how he may get 40 per cent., using the 
fame machinery, the same copper and the same annual expenses. 
This leads me to say a few words to the great copper companies. 


To CoPPER MERCHANTS. 


-I have now the pleasure to lay before you a simple financial trans 
action which copper merchants or others would willingly make, and 
which may avoid the huge capital hitherto required by thosa who 
would transmit the power, and will increase the dividends on money 
spent on the transmission. bids ap is to divide the capital 
account into two parts, ordinary which may be looked upon as 
speculative, and bonds on the copper which would be as scund an 
investment as could be desired. 

Taking the last case mentioned, the capital charges are :— 


9,600 tons of copper at the extreme value of £75 £ 


a eee eee eee [NJ eee [EX] een 0,000 

Putting it in place at £5 a ton ... ‘ive 18,0C0 
: E ££288,000 
Hydraulic and electric machinery, &o  ... ies —. 92,000 
Total capital required ae ise „ £820,000 


Most of this capital is required for copper which may be taken 
away if the company fails, and is an absolutely safe security :— 


£ 
The value of the copper is e d os 5. 270,000 
Cost of removal (uncalled capital] i5 sas .. 18,000 


On the £270,000 & mortgage may be raised, and 4 per cent. 
ene to cover the chances of a change of market value. Thus we 
ve 


Annual payment on mortgage aes m £10,800 


have too much material in stock not paying interest, or the mo 
could easily be obtained from 5 capitalists. Let us Sor 
see what difference this has upon the balance-sheet. The 
capital charges are— 
£ 
Putting in place . 18,000 
Hydraulic and electric machinery ... . 392,000 
£50,000 


Annual gross receipts—1,000 horse-power at enz £50,000 
eee eee 20 


Mortgage on copper s ass 10,800 


or almost 40 per cent. 


By this simple transaction we reduce the total capital required by 
the transmitters of power from £320,000 to £50,000 for 1,000 horse- 


power delivered, and we have increased the rate of interest from 9 


per cent. to 40 per cent., which ought to satisfy most people. . 
This scheme I have laid before the nis ed of one of our largest 
9 and he entirely approved of the general lines. 
leaving this part of the subject, I wish to make it quite 
clear that none of the which I have given up to the present 
must be taken as applicable to case that may arise; the cost of 
riis ing the power at a waterfall depends so much upon the height 
the cost without some data to p The costs used in the above 
calculation are over the mark for most favourable cases, and the 
cost of copper is also too high. Another factor is the sise of the 
works. e larger the scale the smaller is the relative cost of works. 
All that I have tried to make clear is, that if there bea and 
continuous demand for the power, and if the value cf the mechanical 
power to the gold miner or others is great, the distance to which it 


, accessibility, &c., that no kind of an idea can be given of 


VVV 
iles. 
To Trans. 


Up to the present date, financial men have not realised the value 
of long distance transmission. Engineers, too, have been so much 
engaged with electric lighting and traction that few have devoted 
much time to itsstudy. The last nine years of my life have been 
devoted almost entirely to electric transmission, and the last four 
years to very distant transmission. 

At present there exist no printed tables for facilitating calculations, 
such as civil engincers possess in other branches of the profession. 
In the case of electric transmission, every engineer must prepare his 
own sets of tables and curves to work from. I have been com 
to work these out for myself in various units. In England we use 
miles, tons, and pounds sterling. In America the unite are 1,000 feet, 
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the pound avoirdupois, and the dollar. In Egypt, the metric system 
prevails. The flow of water, too, must be taken in cubic feet per 
minute, gallons per day, metres per second, the Californian “ miner's 
inch,” or the New Z der’s unit, which is called a bead. 

You will believe, then, that I possess a mass of tables and curves, 
and these might be worth publishing if the time had arrived, which 
is not, perhaps, yet. During these years, however, my methods have 
gradually become so simplified, that I venture to bring to your notice 
one curve in relation to the one special question of efficiency and 
cost of transmission lines. It is so simple in its present form 
through a gradual evolution that I cannot help thinking that it may 
be of use to others, 

In transmission schemes the cost of becomes so all- 
important, when dealing with long distances, it helps more than 
I can tell you to have simple means for estimating even roughly the 
cost and efficiency under various conditions. 

I feel some diffidence in laying before you these methods because 
there is nothing new in the Its, and all the results can be obtained 
by the ordinary methods. They have, however, been invaluable to 
myself. These methods are particularly useful for getting out pre- 
liminary estimates quickly. 

Here let me ray that in all preliminary work on the cost of long 
conductor lines, I never take notice of the resistance of the con- 
ductor, nor of the value of the current. I deal only with the car- 
rent density, and loss of volts. It is the same thing under a 
different name. But itis what you want. 

Again, I never use, in calculations for my own use, the efficiency 
It is far more convenient Fu 


47 you these suggestions for what they may be worth as 
result o 


I suppose everyone present js aware of the fact that if bad & 
case where the power cost absolutely nothing, ‘you vee the 
least copper and have the ches arrangement, with an inefficiency 


enoy, then you have to use more copper to deliver the same quantity 
of power. 
is a point which in a general way is appreciated by the 
business man who is not an electrician, as has been stated. 
Fig. 1 shows this very well, and a wired of it is interesting. We 
see that the copper required to transmit 1 horse-power 100 miles, atan 
initial pressure of 10,000 volte, with continuous current, falls with the 
increase of density until the efficiency is 50 per cent., and then rises. 
This figure shows the weight of copper required per horte power 
delivered at a distance of 100 miles at 10,000 volts. It is drawn for 


the simplest case of continuous current, to which corrections only 


for temperature and sag have to be made. It ia equally applicable 
to a single-phase or ta o-phase alternating [transmissicn to 100 mile 
at 10,000 effective volts; or at 5,000 effective volta from any wire 
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to the middle of the electric system, or to three-phase transmitsion 
to 100 miles at 5,000 effective volts from sny wire to the middle 


of the electric system. But with alternating current corrections must 
be made for self-induction and capacity. i 
( To be continued.) 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE. 


Ws abstract the following brief reports of electrical papers recently 
read before the Boston meeting of the American Association for the 
Advancement of Science, from an excellent résumé in Science by 
Mr. N. E. Dorsey, prese secretary .— 

The Measurement of Thermal Conductivity in Iron. By Prof. E. H. 

Hats, Cambridge, Mass. 

The author pointed out that the method in which thin plates are 
used is owing to the difficulty of determining the 
difference of tem of the two . He obviates this by 
copper- g the two faces of his iron plate and by using the 
copper-iron thermo-couples thus formed for determining the tempera- 
fure difference. He finds that the conductivity of iron increases a^ 
the temperature is decreased at the rate of about 1 per cent. for 8° 
Centigrade. 

On the Magnetic Deflection of Diffusely Reflected Cathode Rays. By 

Prof. Enuzst MERRITT. 

On the Electrical tes of the Vapour from the Arc. 

Enxxsr Munnirr and O. M. BTEWART. 


Prof. Munerrr finds that diffusely reflected cathode rays are 
deflected by a et to the same extent as the same rays before 
reflection. Prof. Merritt and Mr. Stewart find that the vapours from 
the electric arc produce electrical discharge in a manner similar to 
the action of a gas which has been exposed to X rays. Vapours 
from the negative carbon discharge negative charges more readily 
than positive charges. 

In their report on the Velccity of Light in the magnetic field 


By Prof. 


one part 
intensity as to rotate the plane of polarisation 180° in 60 cm. 
A Lecture Room Experiment in Electrostatics. By Prof. W. B. 

FRABELIN, South Bethlehem, Pa. 

The author exhibited an experiment illustrating the instability of 
electrified liquid films. A brass ladle with a s lip is nearly 
filled with melted rosin ; it is then electrified, by joining it with an 
electrical machine, and tilting until the rosin runs in a thin 1855 
over the lip, when it is blown out in a cloud of silky threads higbly 


The Most Efficient Thickness of Transformer Plates. By Prof. F. 

Banari, R. M. Kram and T. P. Tyompson, Ithaca, N.Y. 

On plotting the curve showing the relation between the thickness 
of the plate and the total loss due to hysteresis and eddy currents, it 
is found that the curve has a broad, flat minimum extending from 
about 10 to 15 thousandths of an inch in thickness of the plate. 


Proposed Methods of Determining the Frequency of Alternating 
Currents, By KARL Krinsrzy, Falls Church, Va. 
Mr. KrwsLEv advised using a clamped, free bar provided with an 
adjastable rider, and set in vibration by an electro-magnet actuated 
by the current to be studied. 


The Hysterests of Iron and Steel at Ordinary Temperatures and at the 
Temperature of Solid Carbon Dioxide. By A. M. Tuirssen, 
Ithaca, N.Y. 

It was found that the hysteresis loss for constant magnetising 
felds increases with the tem if the field is weak, but the 
opposite is the case when the iron is nearly saturated. 


Some Determinations of Dielectric Strength. By Prof. THOMAS Gray, 
Terre Haute, Ird. 
Step-up ring transformers were used and the potential difference 

was determined by an electrometer. It was found that the dielectric 

strength for air is the same for alternating currents of ordinary 
frequency as it is for static charges. 


An Instrument for Measuring Radiance. By Pref. KNUT ANGSTROM. 

The instrument was exhibited by Mr. E. 8. , and consists 
essentially of two bolometer strips, one of which is heated by the 
radiance to be measured and the other is heated to the same 
temperature by an electric current, from which the absolute valve of 
the radiance may be calculated. 


A Redetermination of the Ampere. 
Kann E. Gurus, Ann Arbor, Mich. 
The authors used an electro-dynamometer the moment of whose 

coil was balanced by the torsion of a wire of small elastic fatigue. The 

work seems to have been done with extraordinary care and gives 

00011192 grams per sec. per ampere for the electro-chemical 

equivalent of silver. This reconciles the difference between Row- 

land's value for the mechanical equivalent of heat and that obtained 
by electrical methods. The paper occasioned & great deal of 
favourable comment. 


By Gro. W. ParTERSON and 


Exhibit of an Automatic Mercurial Air Pump designed by Prof. E. W. 

Morley. By Prof. D. C. MILER. 

The peculiar advantages of the pump are that it need not be 
situated near the automatic controller, and that the mercury does not 
come in contact with rubber. It can be actuated with a water 
pressure of 20 lbs. per square inch and can produce a vacuum of 
1-500,000,000 of an atmosphere. l 
An Apparatus for determining Coeficients of Induction, By Prot 

SIDRET T. MoRELAND. | 


This apparatus consists of two coils at right angles, producing a 


rotating magnetic field when alternating currents of different phase 
are sent through the two coils. A copper cylinder is s in 
this rotating field and indicates the p relations the two 


currents. 


An Improved Method for rating Tuning Forks. By J. O. Rexp, Ph. D., 

Ann Arbor, Mich. 

The method is a modification of that used by Prof. Michelson, but 
instead of using an electric spark Dr. Reed employs the flash of light 
from a mirror rotated by a secondary pendulum, which is in turn 
compared wlth the standard clock. 


Notes on the Effect of Silicon on the Magnetic Permeability of Iron. By 
Prof. F. C. CALDWELL, Columbus, Ohio. 
It was found that the permeability increases with the amount of 
silicon present in the iron. 


Polarisation in the Zn—H,SO, Cell. By Prof. W. A. ANTHONY, New 

York City. 

After an extended research into the effect of saturating the acid 
with hydrogen, oxygen and carbon dioxide, Prof. Anthony concludes 
that what is called polarisation is not due to the accumulation of 
hydrogen, but to the fact that the oxygen originally dissolved in the 
acid and condensed on the plates has been used up. 


The Electrical Resistance of Lead Amalgams at Low Temperatures. 

By G. W. Gazssuan, Ithaca, N.Y. | | 

The most striking fact reported in this paper is the sudden decrease 
in resistance upon solidification, the resistanoe of the solid amalgam 
being sometimes as low as one-fifth of the resistance of the fluid 
amalgam at its freezing point. If the thermo-electrical explanation 
—based on heterogeneity—of excessively high resistance of alloys is 
correct, one would expect an increase of resistance upon solidification, 
for it is then that the alloy becomes heterogeneous. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.—1006. 


Compiled expressly for this journal by W. P. THompson & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W. O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


23,922. "Improvements in fire alarms or boxes from which electric 
signals are given in case of fire.” R. Logn and A. R. MILLER. 
Dated November 14th. 

23,937. "Improvements in electrical dynamos and motors.” J. 
ATEINSON. Dated November 14th. 

23,958. "Improvements in electric measuring instruments.” Tum 
British THomson- Houston CouPamr, Lnarsp. (E. Thomson, 
United States.) Dated November 14th. (Complete.) 

32,976. “Improvements in and relating to electrically controlled 
tape or cocks" P. L. Guymnor. Dated November 14th. 

23,988. 5 in or relating to coin-controlled tele- 

hones.” W. P. TnHoxrsow. (C. H. Kahres, Norway.) Dated 
ovember 14th. (Complete.) 

24,005. “Improvements in electrical storage batteries.” A. J. 
Bourr. (Sedneff & Bratasched, Germany.) Dated November 14th. 

24,030. “Improvements in weighing apparatus and electrical 
weighing machinery.” H. RicHanpson. Dated November 15th. 

24,037. “Improvements in electrical switches.” A. Warson. 
Dated November 15th. 

24,051. “Improvements in electric switch mechanism.” J. M. 
Muspuy. Dated November 15th. (Complete) 

24,052. “Improvements in electric railway systems.” J. M. 
Murray. Dated November 15th. (Complete.) 

24,058. “Improvements in roadway structures for electric rail- 
ways.” J. M. Murrmy. Dated November 15th. ( Complete.) 

24,055. “Improved means of cooling electric machines.” R. Snow 
and Davy BROS., Loxrrep. Dated November 15th. 

24,104. “Improvements in apparatus connected with the charge 
and discharge of storage cells.” E. Wirsom and J. Molvama 
Cara. Dated November 15th. 

24,115. An improved electricity meter.” O. Smmim. Dated 
November 15th. . 

24,126. “Improvements in junctions for tubes used as condnite 
for electric wires." R. F. Histor. Dated November 16th. 

24,133. A new or improved open or enclosed aro electric lamp.” 
H. Herst and H. Brevis. Dated November 16th. 
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24,164. An improvement in elcotrie incandeecent lamp shade 
holders, and a device for use in connection theiewith." W. H. 
BaabpLEY. Dated November 16th. 


24,172. Precess for obtaining a permanent electrical contact at 
the covers of voltaic cells." H. Schloss. Dated November 16th. 
(Complete.) 

24.190. An improved magnetic circuit breaker.” H. H. LAKE, 
(W. M. Scott, United States.) Dated November 16th. 

24.198. . plates, dishes, and the like.“ C. H. 
Kanuns. Dated November 16th. (Complete.) 

94,210. "Improvements in the manufacture of electrodes for 
secondary batteries.“ H. H. Laxe. (v.d. Poppenburg's Elements 
und Akkumulatorem, Wilde & Co., Germany.) Dated November 16th. 

24,248. The Don electric fog alarm." E. A. THowrPsowx. Dated 
November 17th. 


24,264. "An improved switch for incandescence or glow electric 
lamps in which the filament is subjected to a preliminary heating 
effect apart from tke lighting current. H. Hiest. Dated 
November 17th. 

24,265. ‘Improvements in forming filaments or the like for 
een or glow electric lamps." H. Hmsr. Dated November 
17th. 

24,270. “Improvements in multiple wall connections for electric 
eee: A. P. LuxpBzEBG and G. O. Luxpsrere. Dated November 
17th. 

24.277. “Improvements in electrical stop motions for warps.” 
W.P.Tuompson. (F. E. Kip, United States.) Dated November 17tb. 
(Complete.) | 

24,307. “A process for the electrolytic extraction of zinc and 
other metals from ores or waste containing them.” J. O. FELL. 
(W. Strzoda, Germany.) Dated November 17th. (Complete) 

24,308. ' Improvements in electric batteries." H. J. HADDAN. 
(Columbus Electrizitatzgesellschaft m. b. H, Germany.) Dated 
November 17th. 


24,312. “Improvements in or relating to the utilisation of 
hertzian and similar radiations, and apparatus therefor.” L. H. 
WarTrER. Dated November 17tb. 


24,357. "Improvements in or connected with electric batteries.” 
A. T. Ernris. Dated November 18th. 

24,371. “Improvements in alternating electric current motors and 
distribution systems.” TRR BarrisH TuoMsom-Housrom COMPANY, 
Liwrrzp (O. P. Steinmetz, United States.) Dated November 18th. 
(Complete.) 

24.379. Improvements in telephones.” F. L. Mumkrap. Dated 
November 18th. 

24,382. “An electric motor for tramcars.“ H. L. Topp and J. D. 
Massey. Dated November 18th. 

24,404. “Improvements in insulating and equalising electric 
currente." L. HaAcEETHAL. Dated November 18th. (Complete.) 

94,425. "Improvements in combined electric wire gauges and 
calculating devices." H. Lutz. Dated November 19th. 

24,426. “An improved surface contact system for electric tram- 
ways, railways, or motor cars.” P. C. Dar and P. R Cops. Dated 
November 19th. 

24,438. "Improvement in or connection with the construction of 
dry voltaic cells, accumulstors, and secondary batteries.” C. M. 
STAD. Dated November 19th. (Complete.) 

94,447. "Improvements in road conduits snd appurtenances for 
electric traction.” T. W. BagRBER. Dated November 19th. 

24466. "Improvements in connection with electric arc lamps." 
W. N. Stzwanr. Dated November 19th. 

24,471. “An electrical resistance for use with alternating currents 
in the production of X rays.” F. Hormes. Dated November 19th. 

24,487. "Improvements in or relating to contact-making devices 
for electric street railways with overhead conductors.” C. SrEINER. 
Dated November 19th. (Complete) ` 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 
' Copies of any of these Specifications may be obtained of Mears. W. P 


ompsom & Co., 322, High Holborn, W. O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1897. i 

19,970. “Improvements in and relating to dynamo-electric 
machines and rotary converters. BarrisH THomson-Hovustom Co. 
(E. W. Bice). Dated June8th,1897. Alternating current machines, 
popa e or otherwise, 5 rotary converters for direct 
and alternating currents, are with any number of pairs of field 
poles, and with ring or drum armatures in which equi-potential 
points around the armature are connected together and to connecting 
rings. The alternating current connections in a ring armature in an 
8-pole machine is shown with points arranged similarly with regard 
to like poles x, 8 being connected together and to one of these 
collecting rings to give three-phase currents; the armature is also 
connected for Hedge Sou sn ordinary continuous current com- 
nean not shown. e object is to electrically balance the 

ures. 


13,974. “Improvements in lightning arresters.” BRITISH THOMSON- 
Hovsrow Oo. (A. Ekstrom.) June 8th, 1897. Relates to 
lightning arresters. A series of conducting balls are mounted on an 
insulating base. The ball at one end is connected to line, while a 


- & 
makes contact when the signal is at safety, thus giving 


number of the balls at the other end of the series are connected by 
wires to fuses leading to earth. As each fuse breaks an extra ‘spark 
gap is formed. A non-inductive resistance may be connected to the 


14,073. "Improvements in electrically operated tools.” 
M. Byna and H. Busem. Dated June 17th, 1897. to sa 
engraving tool. An engra tool comprises a 


ving ver, forming 
of, or secured to, blocks fitted to slide within a Folder and prooi 
with a slotted bar which engages with the pin of a disc crank; c 
the blocks may be Sed gate by means of an eccentric, or a dis 
crank and conn rod. The spindle of the disc crank is connected 
to an electric motor by a flexible shaft. The cap is removable. 


14,963. "Improvements in trolleys for electrically propelled can." 
E. Hozawrstazmpr. Dated June 21st, 1897. Relates to collectors on 
electric railways. A wheel with a flexible rim carries a 


studs which, when they are pressed down on the road contacts, an 
also brought against a VVV 
motors. This bar, over which the slide, is spring mounted à 


guides and has non-conducting ends. The magnets which throw 
road switches are arranged as discs inside this wheel. The studs 
may be reduplicated for the return circuit. 


FE 


alternating curren 
Fororent. Dated February 5th, 1898. Relates to transmitters w 
that the operator need only use one hand. A metal plate 
a channel shape, open below, and is fixed on the lever 
transmitter. A stirrup, with a bent end, is pivoted to this, and is 
held against a contact pin by a spring. A plate of insulating material 
is fixed to the stirrup. The operator, by pressing against this, bresks 


f 


contact, and can send the message while pressing against it with the 
operating hand. 2 claims. 
4,435. "Improvements in electric for use ca 
p apparates w 


railways.” ©. B. Davy. Dated May 18th, 1896. A 
placed in a position in front of the signal, so that it is 
tbe flange of the wbeels of the train. To prevent jerks the ends 
this bar are inclined. The baris rods ird pomen ac reet 
balancing weights and a stop, and forms a con : piece eireuit 
containing a bell. Another contact piece in the is an attach- 
ment to the arm of the signal, which only makes contact when the 
signal is at danger. Another circuit is made up of a bell with s 


E 


tart to the driver. Instead of a signal used tbe bells 
VVV 


the signal box instead of at the signal. 3 claims. 


4,468. "Improvements in conduits for wires 
current" F. Gd. Howarp and A. W. BcraTER. 
1898. Straight conduit pieces are made of stri 
of sufficient width to be able to turn up the 
conduit. A cover piece is formed in a 


f 
; 


is 
7 

EF 
{i 
Ed 


: 
i 
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width that the sides just easily fit over the sides of the conduit. It 
is fixed down by & strap. Joints are made by . They ae 
used for curves or T-shaped . They are as a hollow 


rquare prism having holes in the ends to fit the ordinary conduit, and 
flanges to nail or screw them to the wall or san the 
joints are cut away so tbat when the straight 

butts io rr a portion of tbe back of the angle box. Terminal boxes 
are made in the same way only they have one opening Uk 
duit and a circular open at the top to allow the wires to pass to the 
terminal. 6 claims. 


5,062. . in incandescent electric ag J.T. 
Listen and W. B. CHAMBERLAIN. Dated February 

Relates to incandescent clectric lam In one bulb there are two 
filaments of equal candle-power, each ha a 5 ot ter- 
minals. At the top ofthe bulb is & bulb-hke ' 

by a recess from the main bulb. Into this a semicircular spring 
which is fixed to the base. This spring holds the bulb. Fixed 
base are two contact , one shorter than the 

such a position that the longer covers two and the shorter 
minal. Therefore one of the filaments must be incandescent 
current is flowing to the contact springs. When this filamest 
up, by twisting the bulb the contact springs come into contact 
the terminals of the other filament. The . the 
still holds it, as the recess runs right round the . 6 


claims. 
13,569. Improvements in electrical a for indicating of 
recording at a distance the positions of A Inder hand or 
movable objects. A. Custopis. Dated February 19th, 1898. 

tact plates are arranged all round and underneath the index band, © 
that if they are raised at any time one of them comes in coated 
with the index, wherever the index may be. They are insalsted from 
one another, and from a ring of conducting metal. n 
this resta on a sliding collar round the pivot of the To es 
of the contact pieces a wire is attached, which runs to the rant 
station. A wire isalso attached to the ring. These wires are C 
nected to separate eloctro-magnets at the receiving station, and bare 
battery in their circuit, so that all the wires to the contact DS 
positive, and the wire from the ve. 
arrangement at certain intervals the oo 


K 
AT 
ipit 


a 
and bel] he oie 
pieces and ring are raised, so as to touch the index ; completes 


the circuit, a current flows to one of the electro-magnets at oe 
ceiving station, thereby denoting that at that time the index 
over a known contact plate. 2 claims. | 
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DECEMBER 9, 1898. 


No. 1,098. 


THE BURNING QUESTION. 


Jx our issue of November 11th we called attention to several 
points in connection with the workiog of the Shoreditch 
combined destructor and electricity undertaking, which we 
considered of vital importance. 3 

We stated that the average amount of refuse burned 
during the first nine months of working appeared to be 67 
tons per cell per 2+ hours; that the actual wages paid to 
stokers, apart from the labour of firing up with coal on 
Sundays, was approximately 1s. „d. per ton of refuse burned, 
and the cost of management was about 7d. per ton burned, 
making the labour and management together nearly 2s. per 
ton, as against the statement of the chairman of the Electric 
Lighting Committee at the opening ceremony that the actual 
total cost of burning, including all charges, came to 1s. 2d. 
a ton. 

We said it would be interesting to know how that figure 
was ascertained. Mr. Kershaw has now told ur, in his speech 
at the Vestry meeting, that his figures at the opening cere- 


mony had proved to be erroneons, but that they were based 


upon information supplied by the contractors. 

He has also been good enough to write a letter which 
appeared in our issue of November 18th, in which he con- 
vicis us of several “gross blunders.” The first of these is, 
that we called bim an official of the Vestry. This point is 
hardly worth debe ting, but we fear that officials generally 
will not feel flattered by Mr. Kershaw’s indignation. If we 


-had called him an electrical expert, he could hardly have 
shown more annoyance. 


Oar second gross blunder was our 
reference to Mr. Baker’s scheme, as having been submitted 
when public tenders were invited. Mr. Kershaw denies the 
correctness of this, but we fail to see how it affects the con- 
troversy. Thirdly, he says, it is not true that the Blackheath 
and Greenwich Company has decided against a combined 
scheme. . 

We are exceedingly pleased to hear that Mr. Kershaw is, 
after all, not debarred from a further exercise of his talents 
in connection with that undertaking, and it seems probable 
that if a similar scheme to the one at Shoreditch be adopted they 
will have full scope. We may say that we have not accused 
Mr. Kershaw, as he implies, of an intention to shield the 
scheme and the contractors at the expense of truth; though 
he virtually accuses himself of inconsistency by referring to 
his opinions, privately expressed, for his justification. 

A man in his position ought to be able to reconcile his 
private opinions with those he has uttered publicly. It is 
unfortunate that Mr. Kershaw skould have allowed him- 
self, by overmuch enthusiasm for a public undertaking, 
to become the mouthpiece for misleading statements, and 
prophecies, and ridiculous praises of an unsatisfactory 
trading account. 

How is it that the contractors do not defend themselves 
from the charge of putting incorrect statements into Mr. 


Kershaw’s mouth ? The only contribution to this contro- 
D 
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versy which we have seen from them is a letter published in 
several of our contemporaries denying that they offered to 
buy Mr. Baker's patents. They very naturally resent Mr. 
Baker's interference, and excuse themselves for entering 
into the correspondence respecting the figures on the ground 
that the consulting engineers and the anthorities conneoted 
with the scheme “most fully admit that the resulta which 
they promised have been attained, and much more than 
attained.” This etatement does not tally with Mr. 
Kershaw’s. We should like to know what the contractors 
actually did promise. If, as they state, they promised less 
than they have performed, we can only say that they got the 
contract on very easy terms. 

Throughont the controversy we have noticed a tendency on 
each side to claim a victory upon the simple question as to 
whether or not a profit has been made upon the first year’s 
working. The Committee have persuaded themselves and the 
Vestry that there is a profit, and are proceeding to allocate 
it. But that is, after all, not sufficient to determine the 
engineering questions involved. 

Shoreditch is fortunate in having a heavy day load, and 
even if there is a profit there can be no doubt that it ought 
to be much larger. To take two points only, we can never 
admit that the undertaking is a success while the generous 
allowance of 2s. per ton of refuse burned proves insufficient 
to meet the cost of destruction and disposal of clinker ; and 
while 40 per cent. of the electricity generated disappears in 

working the plant and distribution losses. And, moreover, 
we shall never feel that perfection has been attained while 
such financial shifta are resorted to as the payment of 
£1,485 out of the general rates in respect of the charge for 
interest and repeyment of capital on the destructor, while at 
the same time profits are being declared. It is exoced- 
ingly like paying out of one pocket into the other. 

It was freely stated at the meeting that instead of there 
being a saving of 18. 1d. per ton in the scavenging depart- 
ment, the cost was actually higher than on the barging 
system. We are anxious to believe that a large portion of 
the saving has been taken up by more thorough ecavenging ; 
and, if so, the money has been laid out to the best possible 
advantage; but Mr. Kershaw admitted that the lifts were 
insufficient, and that the carts had to wait far too long to 
discharge. This appears to be in the way to be remedied 
by the addition of more lifts. 

To come now to the accounts for the first complete year’s 
working, we may say that they fully justify our remarks on 
November 11th, in which we appear to have understated the 
costs of working. It seems that the cost per ton for destruc- 
tion, for labour, and management, works out for the whole 
year at 28. bd. per ton, instead of 2a. This does not include 
removal of clinker. | 

We regret to see ¢hat the electricity station and destructor 
are treated as two separate undertakings, and that further 
transactions “ out of one pocket into the other” are thereby 

rendered possible, | | 
A sale of current to the dust destructor, amounting to 
£536, is credited to the electricity undertaking, and also the 
engineer's salary is “proportioned” at £145, the balance 
being debited to the destructor. What that balance is does 
not appear, as it is lumpcd with other items in the destructor 
account. Further, the destructor is not credited with any- 
thing for the supply of steam to the electricity department. 


To arrive at the facta we will ignore payments “ out of 
one pocket into the other,” and take the actual payments and 
receipts of the two undertakings as a combined scheme. We 
then find that the receipts are as follows :— 


ELEcTBIorry ACCOUNT. 
CR. E 46. 
To Sale of current outside the works ... 8,2254 2 1 
» Mitcellaneous receipts 120 4 7 
» Bale of stores ... 130 8 4 


— 28,504 15 0 
DESTRUCTOR Account. 
Cr. 
To Bnrning trade refuse... .. 288 1 9 
» Charged to Scavenging Department 
—2s. per ton on 23,137 tons . 2,313 14 0 
— — 22.551 15 9 
£11,056 10 9 
5 ELxEOTRICITY ACCOUNT. 
B. 
By Payments, coal, water, stores, 
salaries, &. ‘ee n .. 9,214 14 7 
» Interest and redemption .. 2,041 16 2 
— 5.856 10 9 
5 DESTRUCTOB ACCOUNT, 
R. 
By Wages ... .. 2,829 8 3 
» Stores ... 190 8 1 
» Carting clinker 612 10 5 
» Insurance 43 4 2 
„ Sundries ‘ E. es 217 13 8 
» Interest and repayment of capital, 
cha to general rate ... 1485 13 4 
eee — ——— 8 £5,268 17 11 
Total Dg . £11,125 8 8 
Total Cr. .. 11,056 10 9 
Net loss ... £68 17 11 


This shows an excess of expenditure over receipts of 
£68 178. 11d., without allowing anything towards the heavy 
renewals upon the furnaces, boilers and machinery, which, as 
we pointed out in our former article, will fall due in from 10 
to 15 years. 

The assumption made in the accounts that none of these 
things will have to be replaced for 42 years is so extra- 
ordinary, that it seems hard to believe that it is sincere; 
no wonder the Vestry's acoountant was instruoted not to 
make any alterations in the accounts submitted to him. 

There can be no doubt that if proper allowances were 
made for repairs and depreciation, the small profit shown by 
reckoning on the (fictitious) saving to the rates by using the 
destructor instead of barging, would disappear, and that in 
reality there is no profit as yet upon the undertaking. The 
profit has been arrived at by making no proper allowances 
for depreciation and repairs, which we roughly estimate at 
£2,000, by charging £1,435 18s. 4d. for interest and repay- 
ment of capital on the destructor, to the general rates, and 
further by taking credit for an imaginary saving of £1,253 
on the old system of scavenging, making a total of over 
£4,600, which has been hocussed out of the accounts. 

It may be said that it is not fair to discredit the saving 
on the old system of barging, because the money has actually 
gone in better scavenging, but we are bound to regard the 2s. 
a ton as ample payment for destruction, particularly in view of 


- the fact that the South London Company are pledged to burn 


refuse on the same lines for 114d. per ton paid to them by 
the Lambeth Vestry. The results at Shoreditch might have 
been very different if the cost of labour and management 
had been (as in other places) under 1e. per ton, and if, as is 
the case elsewhere, the destruotor had been worked without 
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labour saving machinery. The saving in labour and manage- 
ment at 18. 5d. per ton, on 23,137 tons would have been 
£1,639, and we. estimate the saving in electricity for 
driving the tipping waggons, &., as at least 60,000 units 
at 1d., or, say, £250. This would leave 68,708 units out of 
the electricity debited to the destructor for driving fans and 
other useful machinery and for lighting the destructor works. 
There would have been a saving in management, and, 
further, a saving in capital charges of something like £300 
a year. Altogether we have come to the conclusion that 
at least £2,000 a year is being lost in worthless fads. 

Were these removed and the plant remodelled on common- 
sense lines, we feel sure that Mr. Kershaw would soon find 
a solid basis for his enthusiasm, and that his original pro- 
phecies might come somewhere near the truth. Bat if 
matters go on as at present we shall not have to wait long 
for a serious disillusionment which may put “back the clock” 
for years. 


LONG DISTANCE TRANSMISSION OF 
ELECTRIC POWER. 


In his paper on the above subject, the reproduction of which 
is concluded in our.present issue, Prof. Forbes informed us 
that he was bringing forward nothing new, and then he 
proceeded to talk of transmitting electric power toa distance 
of 400 miles, with a maximum pressure of 20,000 volts, by a 
line which would absorb 90 per cent. of the total capital 


expenditure; and to talk of this scheme in a matter of fact 


way which almost made us wonder whether we had been 
indulging in a Rip Van Winkle sleep whilst electrical 
engineers and financiers had been between them carrying out 
transmission power schemes to distances which were not 
even hinted at in the technical papers when we last caw them. 


When, however, we have got over our first surprise, and 


begin tp consider the question from the point of view 
insisted on by Prof. Forbes, viz, that it is all a 
question of balancing expenditure and revenue, we recog- 
nise that if the latter can be obtained at the rate 
of £100 per annum for each horse-power continuously 
delivered, there is a margin for paying interest on a very 
large amount of copper; and that not only with the help of 
water-power, but also if steam power be used at the generating 
station. It must not be forgotten, however, that such a rate 
of payment per horse-power per year implies a very high 
price for fuel at or near the spot where the power is required, 
and that as the conditions may be altogether changed by the 
discovery of new coal fields or by the provision of greater 
facilities for transport, there is here a risk which must be 
taken into consideration by financiers in fixing what would 
be an adequate return for the use of their capital. 

What to many people will be a novelty in the 
paper, is the financial arrangement Prof. Forbes 
Proposes with a view of diminishing the capital 
required by those who would transmit the power. The 
example given by the author of the paper supposes a net 
profit of 9 per cent. on the £320,000 capital invested, and 
this, he suggests, might be considered an insufficient return 
by the financier. He therefore proposes to divide the capital 
into two parts, one of £270,000, representing the value of 
the copper wire in the line, and the other of £50,000, repre- 


senting the cost of plant and of erecting the line. He says 
that the copper may be taken away if the venture is not a 
succ’s:, and that it is an absolutely safe security, and he 
therefore proposes to raise a mortgage on the £270,000, and 
considers that 4 per cent. ought to cover the chances of a 
change of market value. By getting this large proportion 
of the capital for 4 per oent., he is able to hold out the 
prospect of 40 per cent. on the £50,000, which is the capital 
proper of the company. We must say that we fail to see 
how, if 9 per cent. on the whole capital is not a sufficient 
return for the financier, this latter, whether copper merchant 
or not,can be satisfied by a 4 per cent. mortgage on the 
copper; as, in case of failure, the value of the copper as a 
realisable asset will not be changed by the method of raising 
the money. 

Prof. Forbes backs up his proposal by informing us that the 
manager of one of thelargest copper companiesentirel y approveg 
of its general lines, but we think that when the details are 
considered the copper companies will not agree with Prof. 
Forbes that 4 per cent. is a sufficient return. Some points 
which strike us are that no provision is made for the pay- 
ment of the 4 per cent. during the period which must elapse 
between the purchase of the copper and the time when the 
undertaking will become a profit-earning concern ; and that 
the cost of removal of the copper in case of failure of the 
company, which is put down at £18,000, figures as uncalled 
capital. Now, 4 per cent. on the mortgage means £10,800 
per annum, or more than 20 per cent. on the capital proper 


of the company, and to make provision for this for one year 


and for the cost of removal of the oopper would require 
that the capital of the company be inoreased nearly 
60 per cent. Again, supposing that the mortgagees obtain 
adequate securities for the payment of the 4 per cent., and 
for the copper being returned free of cost to them in case 
of failure of the venture, can they expect that the value of 
this returned copper will be equal to the price originally 
obtained for it? If the mortgagees are not copper mer- 
chants, they must buy the copper wire at its ordinary - 
market selling price, and it is quite certain that they will 
not be able to sell it back again to the copper merchants at 
the same figure. And if the copper merchants themselves 
are the mortgagees, and are to make no manufacturing profit 
out of it, can they afford to lock up for an indefinite period 
a large part of their working capital for a return of 4 per 
cent? Even when the copper is returned to them, it is 
probable that they would have to re-draw it before they 
could dispose of it. It appears to us that, if a mortgage 
can be raised on the copper, it will only be on the value of 
the raw material at the price which the wire drawer would 
have to pay for it; and that the capital of the company will 
have to be increased, so as to pay in cash the difference 
between the cost price of the raw material and the selling 
price of the copper wire. 

Turning from financial questions to the technical part of 
the paper, we must congratulate Prof. Forbes on the very 
convenient curves and tables which he publishes for calcu- 
lating the most economical inefficiency (we wish he could 
suggest some nicer name for this ratio of input to output), 
and the corresponding weights of copper per horse-power 
delivered, and current density in the conductors; and we 
hope that he will still further increase their usefulness by 
publishing, in convenient form, some data as to the correc- 
tions that must be made to them, when applying them to 
alternating current circuits of different frequencies and 


lengths. 
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SULZER STEAM ENGINES FOR ELECTRIC 
INSTALLATIONS. 


THIS economical type of steam engine is much better known 
on the Continent than in England. It is very largely used 
for mill motors where great economy is required, and also 
for al! kinds of electric installations, and few engines are so 
much in request. Made by the firm of Sulzer Bros., at 
Winterthur, the largest engineering firm in Switzerland, it 
has for many years taken rank as one of the best of modern 
steam engines. Sulzer engines are now at work in many 
couutries all over the world, and even in Russia, where the 
duty on foreign machinery is almost prohibitive, manufac- 
turers prefer them to those of home production. b 
The engines are always made double acting with one, two, 
or three cylinders, generally horizontal, but sometimes 
vertical, to save space, as at the Berlin electrical station and 
elsewhere. They are, of course, constructed condensing or 
non-condensing, and work with air, jet, or surface condenser, 
according to local facilities or difficulties in obtaining 
cheap water supply. Messrs. Carel, of Ghent, who make 
these engines for Belgium, have recently introduced a high 
speed tandem compound type, in which the dynamos for 


lighting, traction, and other electrical purposes are coupled 
direct to the crankshaft. These motors are strong, with a 
sensitive governor, and run very noiselessly and steadily, 
whether at full or half power, at speeds varying from 90 to 
125 revolutions per minute, developing 250 HP. to 
1,200 H. P. 

The Sulzer engines are always very efficiently steam 
jacketed, and work with a large number of expansions. 
They have been repeatedly tested by various independent 
experts and professors, and have been proved to give the 
lowest consumption in pounds of feed water per I. H. P. per hour 
of any engine now made. We propose to treat this ques- 
tion of economy of consumption in a second article. The 
engines work with either saturated, dry, or superheated 
steam; the latter is the most economical, as with iv, conden- 
sation of steam in the cylinder of an engine is considerably 
diminished. The steam and exhaust valves are known as 
lift valves, and there are four to each cylinder, opened and 
closed by cams. The writer has seen a number of these 
engines at work, and has also several times had the oppor- 
tunity of inspecting the large and well-designed engineering 


works of MM. Sulzer and MM. Carel. The former employ 
some 5,000 hands at Winterthur, and at their branch works 
at Ludwigshafen, in Germany. Messrs. Bryan Donkin and 
Co. are makers of the engine for Great Britain. 

About 99 engines, some very large, and others smaller, 
have already been supplied by MM. Salzer to drive dynamos 
for producing light, traction, and power. Of these, 54 are 
at work in Germany, 18 in Russia, nine in Switzerland, nine 
in Egypt, four in Mexico, four in Austria, four in France, 
and one respectively in Spain and at Johannesburg. Oat of 
this number 32 are used for electric lighting only, 14 for 
electric lighting and power, 19 for electric transmission, 28 
in chemical and other works for electrolysis, and six for elec- 
tric traction. The power of these different engines varies 
from 50 to 3,000 B.H.P. The largest and most powerful 
plant is the installation at the modern Central Electric light. 
ing station at Berlin, where there are five vertical compound 
engines, three of 1,800 B.H.P., and two of 8,000 B.H.P., 
all working with superheated steam. Three tandem engines 
of 360 B.H.P. furnish electricity for the central station at 
Rheinau, two tandem 450-B.H.P. at Brunswick, one tandem 
250-B.H.P. at Brugg, three tandem 900-B. H.P. at Mann- 
heim, and two triple 1, 500-B. H. P. at Elberfeld; the five 
latter engines are worked with superheated steam. At the 


Frankfort electric station there are also two large tandem 
engines, each of 1, 500 B. H.P., and three of 450 B. H. P. 
at the electric station at Crefeld. At Ludwigshafen, 
where MM. Sulzer have an important branch establishment. 
there are two engines of 360 B. H. P., and a compound 100 
B. H.P. for electric lighting, and two tandem 360-B. H. P. 
for electrolysis in some dyeing works. An important in- 
stallation is at Cologne, where the Central Electric station has 
four compound 600-B. H.P. and two triple 1, 200-B. H. P. 
engines, while smaller engines of 250 B. H.P. provide the 
power for lighting electrically two important cotton mills at 
Leipzig and Kaiserslautern. 
Coming next to other countries, there are four single 
cylinder Sulzer engines at a factory in Alexandria, two of 
50, one of 100, and one of 200 B.H.P., and at the same 
factory, at Cairo, there are four small, and one compound, 
400-B.H.P. engines. All these are used exclusively for elec- 
tric lighting. Several installations are working in Russia, 
where Sulzer engines are much appreciated. One of 200 
and one of 250 B.H.P. drive the dynamos to light a factory 
at St. Petersburg, but the bulk of the engines in Russia are 
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used for mill power, namely, a triple 800 B.H.P., quadruple 
1,200 B.H.P., and two triples of 250 and 1,200 B.H.P. at 
Moscow, a tandem 200 B. H. P. at St. Petersburg, and four in the 
provinces. The applications of the engine to electrolysis are 
numerous. There are two compound 250 -B. H.P., and two 
500-B. H. P. used for this purpose in Mexico, four at Paris, 
aud several in Germany and Austria. At the important 
Aurich Electricity Works there are two compound 300-B. H. P. 
engines for generating light and power, working with super- 
heated steam. 

Electric traction is a development of engineering science 
still in its infancy, but which is likely to be much used in 
the future. At Basle the electric tramways are worked by 
four tandem Sulzer engines, two of 120, and two of 400 
B.H.P., and there are two tandem engines driving the tram- 
ways at Lodz, in Poland. The mechanical efficiency of all 
these engines is from 86 per cent. to 89 per cent., according 
to the load, or, in other words, from 11 per cent. to 14 per 
cent. of the power is absorbed to drive the engine itself. 

MM. Carel, of Ghent, have also supplied 31 engines, 
several of which are used for municipal Electric Works. 
Three tandem engines, two of 800 H. P., and one of 350 H.P., 
provide power for lighting the town of Nancy, and five large 
compound engines, with an aggregate of 3,000 H.P., are 
working at the central station at Brussels, and have lately 
been inspected by the writer. There are two, each of 500 
H.P., and one large tandem of 1,000 H.P. at Antwerp, while 
two tandem engines of 300 H. P. supply the town lighting at 
Rouen. All these are slow speed engines, none running at 
more than 100 revolutions per minute. MM. Carel have also 
supplied Sulzer engines for Russia. There are four tandem 
400-H.P. engines at Tsaritsyne for electric transmission, and 
a compound of 250 H.P. for electric lighting, and six engines 
provide power in various factories. The tramways at Belgrade 
are worked by two tandem Sulzer engines of 400 H.P., and 


those of Kazan, in Russia, by three single cylinder 350-H.P. 


engines. 

The above are the chief applications of the Sulzer engine 
to generate electricity. Owing chiefly to the excellence of 
its construction and valve gear, it has made its way, as our 
list shows, into almost every country. It works not only 
steadily and well, but with great uniformity of speed, and 
also, it is claimed, with the highest economy yet realised in 
steam engines. 


CONDUIT v. TROLLEY. 


AMONGST all the clamour raised by the ignorant or prejudiced 
on behalf of conduit electric traction schemes, it is somewhat 
refresbing to read particulars of a trolley system actually at 
work within the walls of Paris—the fair city of Lutetia 
that has held out for a long time against the erection of a 
trolley wire, and has even, not so very long ago, forced on 
the use of accumulator cars, both those wholly dependent on 
the batteries throughout the entire journey, and those also 
(like the Hanover and Dresden cars) which are run by 
accumulators over certain sections of the line, deriving 
current from the trolley for the rest of the journey. 

It is all very well for people to say that there should be 
no reason why the conduit (i.e, the open slotted conduit), 
should not work perfectly well in the big cities of France or 
Great Britain as it presumably does in Brussels, Buda- Pesth, 
Berlin, and, more especially, New York; nay, even the 
rashly courageous Glasgow Corporation is deciding to try 
conduit instead of trolley. It is, we say, all very well 
for the ontside public to argue from instances, and 
even for engineers to juggle with figures, but the fact— 
the one solid fact—remains, that the conduit costs from 
two to three times, at least, as much as a trolley system 
for the same lines ; and tramways would only prove to be 
very remunerative under these conditions in such crowded 
thoroughfares as Broadway, in New York, Oxford Street, or 
City Road, in London, or the Boulevards of Paris. It would 
probably be worth spending £50,000 per mile on a conduit 
line down Broadway so long as the powers can be got. A 


city may forbid the erection of trolley wires down its 
principal street, but if the traffic is as enormous as it is, 
for instance, along Broadway, the cost of the line is (within 
very wide limits) immaterial. The main thing is to get the 
line there in the public benefit, and trust to the enormous 
traffic for recouping the necessarily enormous cost. 

But how many thoroughfares are there like Broadway, and 
how many “ M«tropoli&s" bas any country? Probably 
there will not be fourd more than ove or two routes in each big 
centre like London, Paris or New York, where the considera- 
tion of traffic will justify such an outlay for what is, after 
all, more or lees a whim and a fad. Take, however, a small 
system, say, of 12 miles in all. The extra capital outlay upon 
this for conduit as compared with trolley would be at least 
£150,000, and the additional revenue necessary even for 
dealing with this capital from the 2-per-cent.-cheese-paring- 
sinking-fund-municipal standpoint is at least £7,500, which 
is equivalent to quite 2d. per car mile on a reasonable traffic 
service for such a system. 

How many ordinary lines or networks can stand a dead- 
weight of 2d. per car mile merely to satisfy a local prejudice 
against overhead wires ? The money had better be spent on 
developments in other directions—in branch lines to out- 
ekirts where healthy conditions of living can be got. 

The reasons for building conduit lines in New York and 
Berlin have been sufficiently dealt with already in these 
columns, and need not therefore be repeated here: it is 
enough to say that the same feeling and prejudice has 
existed in Paris against overhead trolley wires, but that the 
result of using this method in the smaller provincial towns, 
such as Havre, Marseilles, Lyons, Bordeaux, Rouen, Roubaix, 
Nice and Versailles, has been to convince the authorities of 
Paris of its innocuousness (when properly installed) along all 
but the principal thoroughfares, | 

The erection of overhead wires at Versailles brought this 
method as cloge to the Parisians’ eyes as the proposed light 
electric railways round Hounslow and Richmond will do to 
Londoners; whilst the equipment, quite recently, of the 
Aubervilliere-Place de la Republique line just outside the 
walls of Paris led the way for a quite logical extension of the 
system within the city on the Bastille-Charenton line. 

True, it must be confessed that even here some restriction 
has been placed upon the trolley wire, which is forbidden 
upon two short lengths in favou? of the open slotted con- 
duit; but five-sixths of the total length— 4  miles— is 
equipped with overhead wires: and the probability is that 
the next section of tramway in Paris to be converted for 
electric working will operate entirely by the trolley, for not 
even the most critical æsthete could raise serious objections 
to the extremely elegant design of centre poles and other 
equipment used on the Bastille-Charenton line, as compared 


with such structures as lamp- posts and kiosks already exist- 


ing along the streets. 

The centre pole bracket arms are extremely short, and 
have not an inch of straight tube about them, but are formed 
of scrolls and stays, which give a very neat and elegant 
appearance whilst there seems no reason why they should 
not be as strong as the plain gallows- like erection con- 
Bidered suitable by most engineers in this country. The 
trolley wires are attached to hangers which are themselves 
carried on very short span wires, a foot or so long, stretched 
across the up - curving bracket tubes like the chord of a 
bow. This gives a much more elastic suspension than the 
old solid method of clipping the hanger direct to the 
bracket tube, and is now practically adopted on all new 
electric lines. 

The short conduit sections installed on this line are, as 
stated, of the ordinary open centre slot form, with a concrete 
lined channel containing two T-shaped conductors for side 
contact plough. They are fed by means of a separate main 
cable, and as a stand-by are also connected with a large 
storage battery, put in specially for the conduit. | 

The cars have a very elegant appearance, and resemble 
somewhat the ordinary railroad saloon carriage in regard 
to their lavishness of interior decoration and big plate glass 
windows, instead of the usual small movable sashes. They are 
provided with both trolley poles and contact ploughs for 
the short conduit sections, the latter being thrown in or 
out of contact by means of a lever at the side of each car. 

The movable points at crossovers and termini on the 
conduit sections are very neatly designed, and deserve 
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some attention from permanent way engineers ; the pivoted 
tongue is formed practically in two parts, an upper and a 
lower, and the latter (except at the moment when a car 
is crossing over) is carried by brackets bolted to the inside 
of one slot rail. Under ordinary conditions, therefore, the 
weight of any street vehicle passing over the junction point 
is taken directly by the slot rail and concrete foundation. 
Of course, the conduit junction point is interlocked with the 
points of the track rails, by means of a rod running 
underneath the contact conductors. 

Other particulars, with a number of interesting illustrations 
of this latest development of electric traction in Paris, are 
given in a recent number of L’ Industrie Electrique, to which 
journal we are indebted for much of this description. 


SUBSIDENCE AT NORTHWICH. 


NoRTHWICH is notorious for its subsidences, and the 
most recent one, which occurred some days ago, is 
5 known to many of our readers. The illustration 
emonstrates in a 

very striking man- 
ner the difficulties 
which the local 
electrical company 
has to contend 


with. 
The subsidence 
on the 
15th ult., breaking 
one of the cables 
at a junction box 
which happened to 
be in the centre of 
the depression. If 
there can be any 
degree of fortune 
in such an deas 
it was, perhaps, 
lucky that the sub- 
sidence occurred 
during the' day; 
had it happened at 
night it would, no 
doubt, have caused 
the main fuses of 
the system to blow 
and interrupted the 
town supply. The 
extent of the 
disaster may be understood when it is said that the cavity is 
the full width of the road, some 18 yards, and is, moreover, 
16 feet deep. After much difficulty the cable was recovered, 
but the junction box had entirely vanished. 

It is evident that the company's officials possess unusual 
energy and skill in meeting such untoward occurrences, for the 
cable was reconnected and current supplied through it the 
following day. Such accidents would almost justify the 
company retaining a submarine cable engineer who had 
experience of grappling for cables in ocean depths. 


ELECTRICAL CANAL TRACTION. 


I 


Tue Bulletin of the Aszociation of Electrical Engineers of 
Liege for May of the current year was entirely devoted to 
the question of canal traction, mechanical and electrical. 
While far too lengthy to produce in eztenso, or even to 
abstract at any length, we hope in the following series to be 
able to give such a résumé of the salient points as will be of 
use and interest. The canals of England languish in the 
grip of the railroad interest, but the time must arrive when 
even & Parliament, packed with selfish railroad directors, 
must give attention to so vital a question, The author of 


SUBSIDENCE AT NORTHWICH. 


the paper, which appears in the Bulletin, was Mr. Van der 
Wallen, who remarked at the ontset that canal traction was 
to-day in a very backward state considering the great develop- 
ment of late of different modes of traction. Everywhere one 
sees animal haulage, the animal baing victorious over the 
numerous tentative efforts to replace him by mechanical 
means, 

All capals have been built with a view to haulage in some 
form, and it is to improve on this mechanically and econo- 
mically that effo:ts should be made. On rivera and large canals 
the problem is different. Self-towing and towing are the 
only practicable means capable of being utilised. Self-towing 
on a chain is excellent on rapid streams of small de 
having at least a slope of 0°30 m. per kilometre. The 
draught of water augmenting and the slope falling below 
25 cm. the tow boat sees its superiority well reduced. Oa 
the descent the advantage is always with a tug, for the tow 
boat is fast to its chain, and if the current is rapid the towed 
boat may overrun the tug and cullide. Towing is under- 
stood to be towing upon a sunk chain—as distinct from tugging 
by means of a free boat. From an economical point of view 
the fuel expense of towing is only about one-third that of 
tugging, but there is the inconvenience of being fast upon s 
chain, so that if the traffic is stopped the tow vessel is idle, 
bat a tag has a 
much wider field 
and can go any- 
where, and, mor- 
over, is of lesa first 
cost. Some ie 
companies ave 
both paddle and 
screw tugs. Pad- 
dles are suitable in 
shallow waters, but 
are costly in con- 
80 and sia 

e Com 
the Lowe Belo 
and Oise have 
vessels fitted both 
for chain towage 
and tugging. Up 
stream they are 
towers, down stream 
they are free tug- 
boata, and they 
afford a service 
at once quick, 

eco- 


? 
nomical, MM. 
Molinos and 
Bovet “consider 
this the 
system of traction for canalised rivers. i 

Compared with the ordinary system of towage, there is less 
use of the chain, a stoppage of the chief causes of b 
better utilisation of plant, and an increase of the possibilities 
of traffic, with reduction of expense and the power to ran 
down stream as free tugs. 

Compared with tugs, the advantages of the double system 
are equality at times of low water and an incontestable 
superiority at times of high water. For such a service 
to pay, the traffic should be large and the locks also large 
enough to take a train of barges. A train of four barges, 
for example, occupies four hours, and a single boat less than 
80 minutes, 80 that a convoy loses 90 minutes at each lock 
if of one boat capacity. Experience has shown that the 
mean speed of such a convoy cannot be over 3:6 kiloms. per 
hour on a canal which is much used. Similarly, a horse- 


best 


hauled boat attains nominally 2 kiloms. ris To regain 
ld need 


an hour lost at a lock a convoy wou to travel 
6 750 kilometres, Thus the towage of trains of four bosts 
cannot be carried out except at a disadvantage as 

speed, unless the pools between the locks are each 6:750 
kiloms. in length. 

It is thus evident that the question of economy depends 
very much on the distance between, and the size of, the 
locks. To have a towing vessel, whether on 8 chain or 
with screw propulsion and the attendant expense in the 
shape of fuel, attendance, and repairs, there must fire& bea 


|] 


` 
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sufficient traffic to supply several barges at one time to be 
towed. The towing vessel must not tow a single barge, bat 
a train, Now, if the locks are only large enough to pass 
one vessel at once—which is the case with almost all our 
English canals—there will be a considerable loss of time at 
each lock, and if locks succeed one another quickly, the 
journe x ii) wil be very slow indeed. Clearly there is a 
good deal of thinking to be done upon each problem. On 
very busy canals, with pools of suitable length, it would be 
practicable to maintain the towing vessel always in its own 
particular pool. It would never the locke, but occupy 
itself in towing barges each way from lock to lock. When 
such a system is practicable it would save time at the locks, 
and would also save a considerable difficulty at the locks in 
the shape of the management of the tow chain, 

Another solution of the question is that of self-propelled 

Erroneous apparently in principle, because of the 
idle time of the motive power at times of loading, yet it is 
capable of successful application for carrying goods neces- 
sitating high speed. 

The use of gas and oil engines offers the chance of re- 
ducing some of the foregoing objections. One instance alone 
is cited—that of the French company, Seine Maritime, which 
conducta a rapid service between the English Channel, Rouen, 
and Paris, by means of flats driven by gas motors. The gas 
is carried in steel tubes at a pressure of about 100 k. per 
om?; these tubes measure 250 mm. diameter, and are 5 m. 
long and 8 mm. thick to contain 22 m? of gas. They weigh 
325 kilos. These tubes, to the number of 80, are connected 
in a battery by flexible joints. The motor is vertical, with 
two cylinders of 40 H.P. total of the “Simplex” type 
driving a screw on the McGlasson principle, variable and 
reversible, which ita any speed from nil to maximum 
without change of speed of the engine. Two men manage 
the boat, a driver and a pilot. Such a boat will measure 
300 tons, and will be 30 m. long, 5:50 m. beam, and 2:25 m. 
deep. Trial: between Havre and Tancarville show that one 
minute is enough to set the motor going, and at 180 to 250 
revolutions, the flat, carrying 145 tons, travels 54 to 6 knots. 

This system appears to be the counterpart of gas tramway 
traction. It is n to have either gas compressing 
stations or that each vessel should be able to com ita 
own gas. This would be somewhat impracticable and costly, 
and gas haulage would seem only to be applicable under 
special conditions as to the supply of gas at the convenience 
of a suitable station for its compression, or the presence of 
a compressed gas main with connections for the boats at 
several points en route. Strong gas alone can be carried in 
reasonably small bulk, so that producer gas would be shut 
out, otherwise gas haulage seems very suitable for canal 
barge towing. It has one great advantage not possessed by 
the tramway gas traction that, the resistance being practically 
constant, the gas motor may be exactly suited to its one duty 
—that of haulage at the level. On tramway work the gas 
engine must be very much larger than its mean power, for 
it must provide both for rapid acceleration and for the 
maximum grade. Electricity can do both, because in 
electrical work the energy comes from outside. In a 
engine the energy is generated by the engine, which must be 
large enongh for its highest duty, and, unlike an electric 
motor, cannot be overloaded. An electric motor will utilise 
a heavy current for a few minutes and is at a great advantage 
in this compared with gas. On canal work, however, these 
particular advantages lose their value, and in canal haulage 
we should expect gas to give good resulta on such systems as 
were suited for its adoption. 

The following are stated as essentials of mechanical canal 
traction :—A power of 8 H. P. to 4 H. P. effective, capable of 
n even at a reduoed speed, at the passage of 
8 


The systems at present capable of filling these essentials 
2 be placed under three heads :— 

a) An endless cable kept in constant motion to which 
barges may be attached. 

(6) Machines in place of horses, running the length of 
the canal. 

(c) Temporary motors placed on board the boats and 
easily moved so as to serve any boat, and so be utilised 
Without interruption. - 

Under the first head comes cable haulage, first proposed in 
1862, and now only of historical interest. 


The moving cable does not seem to have been a success. 
One difficulty was the obliquity of the pull on the cables, and 
the difficulty of Pene the haulage rope past the carrier 
pulleys. It was difficult to attach tow ropes to the moving 
cable, and there was the sudden pull on the rope as soon as 
attached, and no time was allowed to the boatmen to get 
aboard again. To enable the tow rope to quit the pulley 
groove, the flanges of the latter were notched, and when the 
notch came round it admitted the tow rope and so led it off 
and ont of the groove, the straight running main rope not 
catching in the notch. We need not further follow the 
description of this rope system, which is fully described and 
illustrated in respect of grips and pulleys. The system is 
not one likely to come into use in face of the possibilities of 
electric traction. Unlike tramway cable traction, the moving 
cable in barge haulage cannot receive back any power from 


boats as does a tramway cable from cars running down hill. 


Then it is obvious that there must be an enormous loss of 
power by friction at the numerous pulleys, especially at 
curves where the rope has a heavy lateral pressure on its 
carriers. 

Under the second head, that of travelling machines, it is 
remarked that at the outset no success accompanied the 
system. A trial was made with a locomotive running on the 
bank of the canal of Neuff-Fosse, between Fontinettes and 
Douai, on a length of 77 kilometres with one lock only. 
The line was ballasted on a width of 2 metres and a depth 
of 0'3 m. The rails weighed 15 k. per metre, and were laid 
on cross ties of wood spaced 1 metre apart. The loco- 
motives had four coupled wheels and weighed 14 tonnes in 
working order, which seems an excessive weight, but each 
train consisted of two or three boats, and the speed was 
1,500 kilometres per hour. The chief cause of the abandon- 
ment was the cost of the railway, and the heavy engines 
required. In 1892, however, electrical traction was tried on 
the patent of M. Galliot, upon the canal of Bourgogne. The 
Society Denéfle & Cie., who worked the patent, constructed 
a kind of electrical tricycle. The overhead trolley system 
was employed. The cable was fixed behind, between the 
motor wheels. The motor is bipolar of 6 kw. 

The shaft gives motion by a bronze worm to a wheel on 
the axle of the driving wheels, which are of iron wrapped in 
aloes fibre for elasticity and grip. The vehicle carries a light 
cab or shelter in which the driver controls the macbiné with 
the necessary levers and foot brake. The whole machine 
only weighs 2 tons. ö s 

A third system is that of Lamb, and consists of electrical 
motors running on cables and hauling boats as in the pre- 
vious system. A strong cable is carried on posts on the 
bank. A carriage runs on this cable carrying a motor which 
drives a wheel by means of a worm. Hound this wheel is 
once wound a second or traction cable. The haulage rope 
is attached to the carriage. The two cables are so isolated 
as to serve for conductors. "The worm runs in an oil bath 
with very little friction. The motor can be driven from deck 
by means of suitable wires carried on the haulage cable, or 
there may be a driver seated on a suspended seat from the 
motor itself. 

M. Busser proposed in 1898, at the Mey Congress, to 
place a motor in a float attached to the rudder of a barge, 
and to drive a small ecrew propeller therewith by means of a 
chain, and a similar proposal was made by M. Gaillot at the 
Congress of the Hague, a sorew propeller being driven by a 
motor through a vertical shaft in the rudder post. ! 


TELEPHONE PURCHASE. 


In a leading article the Economist of last week discusses the 
scheme suggested by the Council of Associated Stock 
Exchanges for the purchase of the National Telephone 
Company by the State. The suggestion is that the property 
should be bought by the Government on the basis of the 
average prices of the company’s securities for the past three 
years, on which basis the purchase price would amount to 
£6,850,553. 

In a letter to the Times, Mr. Rae, of Liverpool, the 
President of the Council of Associated Stook Exchanges, 
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suggests that the purchase may be made either by unemployed 
funds in the hands of the Post Office, or by the issue of 
terminable annuities, or of £6,525,000 24 per cent. consols 
at £105 per cent. The interest charge upon the purchase 
Mr. Rae takes as £165,125 per annum (an error apparently 
for £163,125), the net receipts for an average of three 
years are £428,925 leaving “a bilance of £265,800.” 

The balance of £265,800 placed to a sinking fund at 
24 per cent. would, Mr. Rae calculates, amount to £4,000,000, 
or including the average progressive increase, to £7,000,000, 
and he thinks “the Post Office would be fortunate in securing 
the extinction of the telephone company’s license on such 
terms.“ 

In dealing with the scheme, the Economist says that “ any 
proposal to get rid, on reasonable terms, of the company and 
its grossly misused and oppressively exercised monopoly 
cannot fail to meet with favourable consideration.” The 
Scheme at first sight is attractive, but ceases to be so on 
closer examination. The proposal is capable of justifica- 
tion only on the assumption that the company ought to 
be given “a rich pecuniary reward ” for its past misdeeds, 
“The company has charged extravagant prices for an in- 
efficient service,” thus earning “big profits," and to capitalise 
the purchase price on the basis of such profits would be 
to make all its past shortcomings redound to its present 
gain." Moreover, the profits were earned and the market 
value of the company's securities appraised “ on a false 
understanding of its position." It claimed to be protected 
against competition, and “documents which would have 
shown that claim to be without a fragment of foundation 
were kept from the knowledge of successive Postmasters- 
General." The Economist considers these points to have 
been proved by the report of the recent Committee, who 
advised that there was an entire absence of any limitation 
upon the unrestricted right of the fullest competition. The 
Economist shows that the recent investigation had reduced 
the value of the company’s securities on November 30th 
to £5,809,038, and remarks that the proposal referred to 
would thus allow for a purchase price of more than a million 
than they are now worth. | 

For our own part we cannot consider the proposal altogether 
sound, any more than we can regard the Hconomist’s con- 
clusions as altogether fair. It is obviously unreasonable to 
take the matket valuation at a moment of depreciation as 
representing the value of a concern which has both a past 
and a future. The Stock Exchange proposal leaves out the 
future, and sets rather a bad example. The market prices of 
securities generally comes to be measured by the yield. If 
dividends are declared up to the hilt while the capital 
account is unduly swollen, the market price may be retained 
at a high figure for a period long enough to give a bigh 
average, and to enable the holders to “ unload " at an inflated 
value. It is rather as a matter of setting an example than 
in considering its merits in the present case that we make 
these remarks. Expert investigation of books and plant can 
alone determine the basis of present values, and probably no 
one outside the Pest Office and the company is capable of 
judging to what extent the valuation may be affected by the 
possibilities of the future. The Zeonomist adopts the in- 
einuation of the Committee, or some of its members, in sug- 
gesting that documents were, by some means or other," kept 
back from successive Postmasters-General, and thus reflects 
most unjustly, as we strongly believe, on some officials. In 
all official documents the right of the Post Office to compete 
or permit competition was fully reserved. It is to be 
regretted that in preparing for a change of policy the 
Parliamentary head of the department should have con- 
sidered it necessary to pursue a line of examination which 
inferentially reflects unjustly on zealous and capable officials, 
Whilst rights were reserved it was not the policy of the 
Post Office to exercise them. The Parliamentary Committee 
has recommended that the reserved rights should be 
exercised, and the recommendation has, unquestionably, an 
important bearing on any estimate of the value of the 
existing business. It is not necessary for us to repeat the 
disadvantages of competition, and therefore the desirability 
of Government control, which we have consistently main- 
tained. It will certainly be more advantageous for the 
(Government to purchase at a fair price, and for the company 
to sell at a fair price than to involve themselves in a com- 
petitive struggle, but what that fair price may be can 


probably only be determined by the two contracting parties, 
It is certain that the public will not readily acquiesce in an 
excessive figure, and it is equally certain that it would be 
unwise to assume from expressions of prejudiced or ill. 
informed declamation that the public will permit any act o! 
spoliation. | 


COMBINED DESTRUCTOR AND ELECTRIC 
| LIGHT PLANTS. 


By ERNEST KILBURN 8COTT. 


OvrsIPE the question of figures and accounts there are 
several points in connection with “combined destructor and 
electric light plants” which might be ventilated with 
advantage, ^ 

SITUATION AND OUTPUT OF STATION. 

For the sake of argument, let us take the maximum 
output of all the Shoreditch refuse at 400 kilowatts (as 
a matter of fact this is only obiained with the help 
of refuse contributed by the surrounding parish and er- 
hausting work on the part of the men). We have, then, 
a complete electric Jight station capable of holdiog plant 
equal to, say, 6,000 kilowatts, built in conjunction with a 
destructor which, when it is doing its utmost, can only supply 
steam for one-fifteenth part of this output. And what is 
400 kilowatts? The Electric Construction Company ard 
Messrs. Siemens are each building a dynamo for the Mav- 
chester Corporation of over four times that output (1,700 
kw.), whilst the usual inquiries at this present moment from 
the various towns where electrical works are established are 
for units of 500 kilowatts and upwards. 


— 


Popula- Total capacity Maximum 


Rateable : 
Nem Gh tes p e Sus eeu 
| 

i Acres. £ Kilowatts. Rilowatts 

Shoreditch ... 121,000 648 | 693,732 | 705 40» 
Hampstead 75,499 | 2,248 | 805,443 | 1,710 | 632 
Westminster ... | 133,234 | 1,426 4.533 | 386 
Brighton 2,620 | 772,096 | 200 | 1,763 


... | 121,400 
| 


[ 


The accompanying table gives particulars of the capscity 
of generating plant for areas having a population somewhere 
near that of Shoreditch, and it is instructive as showing what 
p'oportion the destructor output is likely to bear to the whole 
if the electrical side is allowed to develop properly. 

At Cheltenham the electric light station was built mile 
away from anywhere so as to be supplied with steam from 
the destructor, and in order to use the same chimney. What 
i3 the result? The connecting steam pipe used for abouts 
week, and the chimney found to be far too small. The 
electric light station, therefore, does not benefit in any one 
way, whilst there are the disadvantages of running electrical 
machinery in a dirty situation, and the heavy extra experdi- 
ture on feeders. Take Ealing, or St. Pancras (King’s Rosi), 
and here again we find that there are no advantages whatever 
in having the electric light and destructor plants together. 

 Moral.—1f it is decided to use destructor steam for electric 
lighting purposes instead of utilising the heat in the more 
legitimate object of sludge cremation, then, for goodness 
sake, let the combination be looked upon in its proper light 
of a sub-station only, or a small plant with which to mute 
a start. The situation for the main electric. light statun u 
surely worth considering on sts own merits alone. 


MANAGEMENT AND STAFF. 

It is sometimes stated in engineers’ reports that one 
advantage of having the two plants together is that the same 
staff can be employed. Surely this borders on an absurdity. 
Just fancy a navvy from the destructor being called in to 
take a turn as switchboard attendant or vice versa, to BY 
nothing of the muddling of accounts. As with gas and 
electric light it would appear to be highly important thst 
the destructor and electric light works should be controlled 
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by zwo separate committees and managers. It is obvious 
that the combination will give the best showing when the 
electric light load is such that there is enough destructor 


steam to supply it. In other words, there is a great tempta- 


tion to keep down the electric light plant to the level of the 
destructor output. At Shorditch the cry all along has been, 
"Look at us, we are running our electric light station 
entirely with refuse," but they conveniently forget to say 
that the electrical output is only 800 or 400 kilowatts, and 
that in order to get this, good quality rubbish has to be 
brought in from outside areas. 


DESIGN or BUILDINGS. 


At all destructor stations the writer has seen, there have 
ben unmistakable evidences of the presence of large 
quantities of fine gritty duet. 

In the event of a destructor and electric light plant beirg 
combined, it appears to the writer that they should, at any 
rate, eo far as dcors and wiodows, &., are concerned, be 
isolated as far as possible. How troublesome the dust can 
be, is shown by the careful swathing of all electrical plant in 
canvas covers. Dumping the refuse twice, of cour:e, adds 
to the nuisance, and for this reason an inclined road and 
single dump is undoubtedly best even at the expense of 
more land being occupied. 


THERMAL STORAGE SYSTEM. 


It is said that this system is to be given a further trial at 
the South London electric light station, and Messrs. Siemens 
may be able to make something out of their plant, but it is 
extremely donbtful if what the writer has been told is 
anywhere near the mark. One point might be mentioned. 
The storage cylinder -(33 feet by 8 feet diameter) at 
Shoreditch is | li up aloft on a structural framing, 
obviously a bad position conridering the vibration and un- 
equal expansion. 

Fortunately only one out of the four or five cylinders has 
been delivered, and this will no doubt b3 brought into use as 
an ordinary water tank, bot the 10-inch steam piping. the 
connections, and other expenses attached to the busines is 80 
much dead loss to the ratepayers, 


CONCLUSION. 


Finally before deciding whether to utilise destructor heat 

for electric lighting purposes, the following points appear to 
be worth consideration :— 
. (s) Destructor cells cover a considerable area compared 
with an ordinary battery of boilers, and consequently the 
 Weam piping with its attendant expenses of joints, valves, 
nde, trape, covering, &c., will be a very much heavier item. 
. (P) Either very large storage room for rubbish must be 
Provided where the refuse can be gradually warmed up (ard 
. this is unpleasant) or else the boiler plant must be practically 
x large as if the destructor were not used at all. This is 
necessary, because at holiday times and in frosty weather 
tc, little or no refuse would be delivered at the station, 
. Whilst on wet days the steam raising value is low. At some 
. lime or other coal must be used to assist the destructor, and 
the boilers are consequently more expensive as they have to 
be specially fitted for both destructor gases and coal firing. 
_ Moreover, where a number of small boilers are employed, as 
M Shoreditch, instead of one or two of usnal size, the 
arrangement is such (cell, boiler, cell, boiler, and so on, 
there being 12 cells and 6 boilers) that the coal pile is all 
over the place as it were.  Stoking is therefore more 
"IDemive than with an ordinary water-tube boiler battery 
having all the fire doors close together. 

c) Under the best conditions of refuse destruction the 
Seam pressure must vary considerably, and it is practically 
esential for the engines to be fitted with automatic cut-off 
deer, and even when go fitted an attendant must stand by the 
l u valve, At Shoreditch the steam pressure may be any- 
{log between 200 and 120 lbs. within a few minutes, so that 
and regulation and stand-by engines are necessary. This 
Wa In steam pressure may be due to a quantity of soppy 
stuf which may be shot in or the cells may have grates that 
“quire clinkering every 30 minutes or so, and, having no 

amper, the opening of the fire door admits a quantity of 
‘old tir into the flges, un | 


THE APPLICATION OF SUPERHEATED 
STEAM, 


IN a paper on this subject, read December 8th to the Northern 
Society of Engineers, Mr. Schou confined bis remarks practically to 
the description of the plant and methods of Mr. Schmidt, of Cassel. 
He claims that in one case of a Schmidt engine of 750 H.P. com- 
pound type driving a rolling mill. the steam consumption is only 
83 lba. per J.H.P.-hovr, and he himself claims to have tested a 
70 H P. engine in an Irish ice factory to 102 lbs. per I.H.P.-hour. 
In Schmidi's tandem engine the two pistons are in one piece, the 
front of the cylinder being a receiver and the annular space between 
the two pistons the L P. cylinder. Thus there is no rod in the H.P. end, 
Tbe receiver steam can enter tbe H. P. piston to keep this cool,” 
while the L, P. cylinder is kept hot hy the receiver steam. Schmidt 
is credited with a new idea, whicb, however, ia only partially 
new. He supplies steam highly superheated, and he also supplies 
straight boiler steem at tbe same time to the same cylinder. He 
varies the proportions according to the cut-off ratio, earlier cut-cff 
demanding a larger proportion of superheat. 

The idea of mixing steam is old enough; it is, so far as we know, 
dne to the Hon. John Wethered— See “The Steam Engine and Other 
Prime Movers,” by W. T. M. R:nkine—and called by him “combined 
steam.“ Schmidt admits superheated steam alone at short cut-: ff, 
but as the degree of expansion becomes less the governor admits 
raturated steam from the boiler so adjusting the total superheat to 
the requirements. Schmidt aleo ures the superheated steam as a 
reheating coil in the intermediate receiver. This idea, cf course, is not 
new. Schmidt's euperheater ia made from lap-welded tubes of 1 inch to 
2 inches diameter, according to the size of apparatus, arranged in coils, 
and tke pipes are in long lengths with no joints in the heat. They are 
heated either in the flues or by direct fires. The steam travelsin the first 
place in a contrary direction to the gases until it is dry. It then 
travels in the same direction for superheating so that it may not 
become too hot, the most highly beated pipes containing the steam 
simply dry and not yet superheated. Schmidt bas also brought out 
an economiser or flue feed beater which, we believe, is novel. He 
use s distilled water in this apparatus, so that it never incrusts. This 
is kept in constant circulation over and over sgsin,and its beat is 
abetrected in the feed heater, the “distilled " ccils giving up their 
heat to the water in this. The feed is thus bested indirectly, but, 
doubtless, efficiently, and as the distilled water re-enters the five 
coils at a fair temperature these do not become corroded externally 
as ia the case with all cold fed economisers, and there is noadherence 
of soot which can be blown off by a steam brush. 

The pleasant City of Manchester is promised shortly a 1,000-H.P. 
Raworth engine, using steam from boilers heated by Mond's pro- 
ducer gas and passed throvgh a Schmidt superbeater. There will be 
two boilers to supply 10,000 Ibs. of steam per hour, but the paper 
does not inform us of what type these boilers are to be, but when we 
hear cf producer gas to heat steam boilers we are inclined to expect 
very moderate evaporation. Producer gas has not much evaporative 
efficiency in most boilers. Why not use gas engines in place of the 
circumlocuticnary course of boilers, superheaters, and engines. Mr. 
Schou’s paper, despite being simply an advertisement for one par- 
ticular superheater, is interesting, and we fully agree with him as to 
the benefits of euperbeat, though we may have broader views as to otber 
invertions, and are possibly less hopeful as to the very high degrees of 
supe? heat or the benefits obtainable from the top ranges. There is so 
much possible with the first 100 or 200 cf superheat that the margin 
b»yond is already considerably narrowed. 

Superheating is like expansion—it shows a big economy at orce, 
and the higher ranges bring in so much of counteracting effects, that 
their nominal benefits are difficult to fix. The higher limita of all 
branches in mechanical engineering are very much on a par with the 
problems of rope driving. For a time it appeared that a rope in- 
creased in driving capacity with its velocity, but centrifugal force 
Boon demonstrated a low limit of 80 feet per second, and very little 
impr. vement beyond 60 feet. In fact, higher velocities than 60 feet 
are really due to the desire of securing fly-wheel effects. 


SHOREDITCH ELECTRIC LIGHTING 
i ACCOUNTS. 


TEB SERVICES OF CHARTERED ACCOUNTANTS SUGGESTED. 


ANOTHER long discussion took place at Tuesday's meeting of the 
Vestry of Shoreditch consc quent upon the presentation by the Finance 
Committee of a report submitted by Dr. Mansfield Robinson, the 
vestry clerk, concerning a statement made that he had been requested 
to eign the electricity accounts for the Bocard of Trade. The vestry 
clerk stated that he was not aware of any such order, and that he bad 
delayed affixing his signature to the account» in view of the expected 
discuesion of the figures in the annual report, and that at present he 
felt unable to sign them, for the following reasons :— » 

1, The Board of Trade net revenue account does nct harmonise 
with the Vestry’s net revenue account for the same period, printed 
together in the last annual report, pages 363 and 352 (and annexed 
hereto), the balance of excess of income over expenditure in the 
account at page 363 being £781 1s, whilst in the account at page 352 
it is £2,063 0s. 4d. (which is carried forward to the appropriation 
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account at page 355 as a balance of £807 12s. 2d.) This appears to 
arise from treating the entry from “deficit account,” at psge 352 of 
£1,255 8s. 2d. (being the advance by the Vestry out of rates to refund 
the deficit on the years ending March 25tb, 1896 and 1897) as income 
earned by the undertaking from March, 1897, to March, 1898, when 
no charge for the corresponding expenditure is made on the other 
side, whereas thie is done in effect in the Board of Trade account, at 
page 363, by debiting a balance from the last account of £1,281 19s. 4d. 
I am unable to follow how the above advance from the Vestry out of 
rates to meet deficiencies in the years ending March, 1896 and 1897, 
can be called income for the year ending March, 1898, although of 
course it is properly entered under the heading of receipts during the 
latter period. | 

2. The chief electrical engineer declined to take responsibility for the 
Board of Trade accounta before the Lighting Committee, on the ground 
that some of the items are classed under the wrong heading, eg, 
there is no expenditure under the headings of public lamps, (a) to 
attending and repairs, and (b) to renewal of lamps, whereas it appears 
from his books that the first item should be £154 10s. 6d., and the 
second £83 14s. 1d., and, again, that the items relating to wiring 
and fitting work are inserted in the sccounts, whereas the printed 
Board of Trade form makes no provision for them. 

3. In view of the statements made at tbe last Vestry meeting, that 
the electric lighting accounts made up for the year ending June, 
1898, were “ cooked,” cn the ground (as I understand) that no charge 
for steam raised from burning refuse, or for psyment of interest on 
and redemption of bankers’ overdraft was made, it is evident that 
the same allegation (if correct) is applicable tothe Board of Trade 
accounts up to March, 1898, as there appears to be no charge made 
in them in respect of those items. 

As a result of this report, the Finance Committee resolved that 
“To balance from last account, £1,281 19s. 4d.” (as printed in the 
annual report), should be struck out of the Board Trade return; and 
“ By deficiency of income, £1,255 8s. 2d." (as printed in tbe annual 
report), be also struck out, leaving the balance to be carried forward 
as £807 12s. 2d., and that tbe words “present available surplus” be 
also struck out. The Vestry agreed to this course, and to the sale 
of amended copies of the accounts. 

With regard to the accounts of the electric light and refuse 
destructor undertaking, the Finance Committee recommended 
that, in view of the statements that the electricity and dust destructor 
accounts had been cooked, a firm of chartered accountants be in- 
structed to audit and report on the accounts for the year ending June, 
1898, as presented to the Vestry. After a long discussion, an amend- 
ment was adopted referring this recommendation back to the Com- 
mittee for further consideration, and report. 


CORRESPONDENCE. 


Brighton Breakdown. 


I am sure that all interested in this subject will feel 
obliged to Mr. Tapper for the information be has been 
able to give, and that, under the circumstances, no one 
will expect bis estimates of time to be anything but rough. 
Bat I fail to understand his assertion that a study of the 
characteristic curve of a self-excited shunt dynamo will 
show that, assuming the sbort circuit increased the current 
from each of the remaining generators up to their limiting 
valnes before the cut-out of the faulty machine dropped, 
they would fail to take up the load again after the hort 
had been removed. 

He has told us that the normal speed was regained. His 
Statement is certainly not correct if applied to a single 
machine, for a properly designed shunt dynamo, if run up 
to speed with its terminals short-circuited (and, therefore, 
giving no volts) will, if the resistance between terminals 


be suddenly increased to its normal full load value, im- 


mediately take on its full output more or less rapidly. 

The same is true if the terminals are not absolutely 
short-circuited, so that the dynamo is initially giving current 
at low volts, being on the unstable lower part of the 
characteristic curve. 

Thus, it would seem that, if a single dynamo giving, say, 
500 amperes, 100 volts, at 500 revolutions were short- 
circuited, and then the short circuit removed, leaving }th 
ohm between terminals, and the speed brought again to 
500 revolutions, the dynamo would take on its original 
load of 500 amperes, 100 volte, as it ought to do according 
to tLe usual theory of its action as represented by the 
characteristic curve. 

In the Brighton instance, however, it is clear that the 
dynamos did not behave in this way, and in my opinion no 
suggestion has yet been offered which satisfactorily explains 
why they did not do so. 


The aggregrate nominal output of the five remaining 
dynamos and two balancers was apparently equal to the total 
load on the station just before the short circuit occurred, s 
that it cannot be said that the load was too excessive for these 
dynamos to take up again as soon as the short went cff. 

I do not think that the explanation can be found in th: 
fact that instead of one machine, there were here, after the 
short went off, five in parallel (excluding the balancers) with 
possibly characteristic curves slightly differing in shay. 
It seems not improbable that the explanation of this and 
other curious and exceptional cases (including demagnetiss. 
tion and reversal of residual field) may be connected with 
the excessively heavy momentary armature current which 
may flow during short circuit. 

This momentary current can, I think, considerably ed 
the “limiting” current of the characteristic curve, for this 
curve represents matters correctly only when the magnetism 
is in a steady state. But when a sudden short come on 
owing to the well known sluggish action of large electro- 
magnets, the magnetic flux will not instantaneously respond 
to the falling of pressure across the field terminals and to the 
increasing demagnetising action of the armature. Con- 
sequently a perhaps unexpectedly heavy momentary current 
may be generated, the requisite energy being supplied from 
the kinetic energy of the machinery and accompanied by 
rapid loss of speed. 

In this way it seems possible that the strengthened 
demagnetising effect of the armature winding may orm. 
power the weakened magnetising effect of the field winding, 
80 that there may actually be a momentary reversing action, 
and this may possibly bring about some peculiar magnetic 
effect which has hitherto not been noticed. No reversing 
action, even momentary, exceeding the coercive force of th 
magnetic circuit, can take place on short circuit, dead o 
otherwise, if it is assumed that the amperes and volts vary 
according to the characteristic curve in changing from their 
initial to their final values. 

I put this forward as a suggestion, but I must admit t 
I do not at present see that it indicates any quite satisfactory 
explanation in the Brighton case. — 


“A Few Qnestions about Cyclic Electrolysis.” 


Vy attention has been called to the letter headed s 
above. 

The correspondent asks why the process is called “Cowpe- 
Cowles Cyclic Electrolytic Process." In the first place i: 
is not called Cowper-Oowles Cyclic Electrolytic Process" 
but “ Cowper-Coles Cyclic Electrolytic Process.” It is called 
electrolytic because both the lead, zinc, and silver are de- 
posited electrolytically, and cyclic because the process forms 
a complete cycle when in operation. 

If the reader will refer to the previous article which 
appeared in the issue of the ELECTRICAL Review, dated 
August 19th, 1898, page 265, it will give him the infor 
mation he seeks as regards the leaching. 

The-use of revolving cathodes is not confined to the 
Cowper-Coles or to the Tommasi It is a'to 
used by Hoepf ner, although Cowper-Coles was one of the 
first, if not the first, to experiment with and demonstrate 
the advantages of a revolving cathode. The anodes in the 
Cowper-Coles process are made of lead. 


Writer of the Article. 


Steam Turbines and Unipolar Dynamos. 


We notice a paragraph in your issue of last week re steam 
turbines and unipolar demon 

We would wish to say that the first and principal worker 
to develop this class of dynamo has been Prof. Forbes, ux 
he has from time to time taken out several on the 
subject. In 1886, not being aware of Prof. Forbes's wori. 
we conetracted a unipolar dynamo driven from a seam 
turbine, which, at 24,000 revolutions per minute, part 


1,000 amperes at 3 volta, and we then patented the arange - 


ment. In 1892 we supplied a unipolar dynamo congr 

on Prof. Forbes’s linee, but with considerable modification, 
for the Elmore Company, which has worked successfully. and 
which, we believe, was the first unipolar dynamo pat ito 
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commercial use. Its output is 6,000 amperes at 1} volt, at 
1,000 revolutions per minute. 

We have pleasare in sending you a copy of our general 
catalogue, which shows on page 22 a combination plant of 
turbine and unipolar dynamo for 150 kw. output at 
5,000 revolutions per minute. This plant was first entered 
in our catalogue in 1896. 

C. A. Parsons & Co. 


LEGAL. 


Bavony v. EDWARD LLOYD, LIMITED. 


Ma. Jostiow Day and a special jary had before them on Wednesday, 
in the Qaeen’s Bench Division, the case ot Savory v. Edward Lloyd, 
Limited, which was an action brought by Bir Joseph Savory, ex-Lord 
Mayor of London and an Alderman of the City, to recover damages 
for an alleged libel published by the defendants in their paper called 
london. The defendants pleaded justification. Sir Edward Clarke 
and Mr. J. E. Bankes were counsel for the plaintiff, while Mr. Carson, 
Mr. Foote, and Mr. Dunlop-Hill represented the defendants. 
- Bir EDWARD COLARES, in opening the case, said that the plaintiff 
uked the Jury to give him redress for a most grievous and serious 
lel Messrs. Lloyd said that the words complained of were not 
defamatory, which was their justification for the libel, but he (counsel) 
thought the article was most defamatory to the plaintiff. Although 
connected with the City for many years, Sir Joseph Savory 
never had anything to do with the Commissioners of Sewers, 
although one of the charges made against him was that 
he had been guilty of discreditable conduct for his own 
personal advantage in exercising his influence with those 
Commissioners in regard to the electric lighting of the City 
X London, The libel was published in London on June 30th, 1898. 
There were two articles, one headed How the City Sold Ita Muni- 
*ipal Birthright,” with sub-beadings: “ An Electric Lighting Trans- 
«lion which Euriched Members of the Corporation and Created a 
Monopoly," "The Lord Mayor, Sir Joseph Savory, Concerned." 'The 
utiele proceeded to deal with the “scheme” by which a company was 
promoted in order to form a still larger company to undertake the 
electric lighting of the City under contracts given out by the Oom- 
missioners of Sewers. In this pioneer company the defendante’ 
journal alleged the plaintiff to be interested, and it stated that he 
used his io fluenoe to promote it. Asa matter of fact, the prospectus 
of the City of London Pioneer Blectaic Lighting Company, Limited, 
appeared with the name of the Lord Mayor, Sir Joseph Savory, as 
ctsirman, The company was formed with a capital of £100,000, in 
2(00 shares of £50 each. The article said that “There was 
a regular cycle of Hooleyism. First the Streets Committee 
of the Commission of Sewers granted a concession to the Brush 
Company and Messrs. Laing, Wharton & Down; the Explora- 
tion Company helped the Electrical and General Invest- 
ment Company, Limited, which promoted the City of London 
Pioneer Electric Lighting Company, Limited, which in turn 
promoted the present City of London Electric Lighting Company.” 
A second article in the same journal was headed “Tammany in 
the City.“ It went on to say that the exposure they were making 
“explains why in the centre, where electricity could be supplied for 
less than in any other place in London or in the country, the charges 
are the highest.” It further set out that instead of inviting com- 
petitora with the object of providing cheap electric light a scheme 
was being hatched to create a monopoly; that the Lord Mayor for 
the time being, Sir Joseph Savory, was chairman cf the promoting 
company; that be was also a member of the Streets Committee, who 
executed the electric lighting contract for the Commission of Sswers; 
that several other members were also shareholders in the company; 
that the Lord Mayor, Sir Joseph Savory, was interested in the com- 
pany which financed the promoting company and was started for the 
purpose of making money out of the interest which the Commis- 
soners of Sewers created and out of the contracts which it had 
granted poemas in the public interest. 

The plaintiff was examined and cross-examined at considerable 
length, and Major-General Webber, who was formerly consulting 
engineer to the Brush Company, and frequently consulted with the 


Commissioners of Sewers, also gave evidence. The hearing was 
adjourned. 


Son Frag anp Ln Insurance Oompany v. DUBLIN 
CORPORATION. 


Is the Dublin Southern Police Court, before Mr. Swifte, on 1st inst., 
plaintiffs sued the defendant Corporation for having made default in 
applying electric light to their premises on several specified dates. It 
was claimed that under ite Electric Lighting Order the Corporation 
9 itself liable to a penalty not exceeding £2 for any euch default. 
or the defendante, Mr. O'Shaughnessy said that the case was not 
755 of two or tnree 40s. penalties, but it meant tremendous liability, 
or it was sent oat as a pioneer case. A cable was laid down which 
m defective, with the result that the electric service broke down. 
e cable laid down at the time was the best then known, and it was 
lieved that it would last for 25 years.  Eleciric service was yet 
only in its infancy, and this breakdown could not be foreseen. The 
A anon were now engaged putting down a new cable, at a cost 
(t £100,000, The default was admitted, but they denied wilful or 


negligent default, and he would prove that the breakdown was un- 
avoidable, and could not have foreseen. 

Mr. RupDpLE, principal electrical engineer to the Oorporation, 
deposed that he had supervised tbe laying down of the original cable 
under the consulting engineer ín 1891. That cable—the rubber 
cable—was then known as the best. It gave every satisfaction for 
four years. By some unaccountable action they had discovered that 
the rubber was lost, with the result that energy was lost, and some- 
times the supply was stopped. They had to rip up the streeta to 
discover the caute. The Corporation. in July, began laying down a 
new cable, which was guaranteed to last for 10 years. The men were 
still at work in the laying of the cable, which was being put down as 
rapidly as was consistent with safety. In November there was a 
breakdown in the rubber of the cable, which it was impossible to 
guard against. There was no valid explanation yet given of this. 
The Board of Trade regulations obliged them to test the cables oncea 
week, but they tested them twice daily. On the 21st, when tested, 
the cable in this street was all right, but in the evening the test 
showed that it broke down. The transformer of thes» premises was 
spoiled by rain getting into the chamber in which it was placed. The 
transformer could not be repaired in wet weather without danger to 
the life of the operator, for wherever there was damp the current 
leaks. The transformer could be repaired when the current was cut 
w o RI should not repair it until the cable would be first set 
ng 

Mr. Bnrzr (for the plaintiffs) said that tbe want of energy which 
left these premises in darkness was due to the breakdown of the 
defendante’ plant, which they should have guarded against. 

Mr. O'8gHavanHmxssy contended that the Corporation wera rot 
liable when every precaution had been taken that was possible. 

Mr. Swrrre said the result of the engineer's evidence was that this 
was an unavoidable accident. Electricity was yet more or less ina 
tentative position, and at the time tbe cable was laid down the 
Corporation took every poseible precaution to get the best material 
they could. It might be a fair case to investigate, but he wo.ld 
dismiss the summons, giving, however, no costs. 


STEGMANN v. WILLIAMS. | 


Ix the Queen's Bench Division of the High Oourt of Justice on 
Wednesday, before Mr. Justice Grantham, sitting without a jary, this 
case was down for hearing. Mr. Colam, who appeared for tho 
plaintiff, said the claim was for £80 odd for electrical appliances 
supplied to the defendant. He called Mr. G:o. Stegmann, who said 
he carried on business as an electrical appliances engineer at 
St. John’s Hill, Wandsworth. In June last hs received orders 
from the defendant to supply electric light fittings and electric bells 
to 110, Cannon Street. He had done the work, and had alco 
supplied an electric transparent sign to the Savoy Palace Hotel, 
Strand, at a cost of £58 10s. Tne charges were reasonable, and he 
had sent in his account from time to time, but was still unpa:d. Mr. 
Colam said there was no appearance for defendant, and he asked for 
judgment. 

Judgment for the plaintiff for the amount claimed, £80 5s., and 
costa. 


BUSINESS NOTICES, &c. 


The Alleged Perjury Case.—At Bow Street on Tuesday 
John Limbrey Higgs, solicitor, of Delabay Street, Westminster, was 
committed for trial on tne charge of having committed wilfal and 
corrupt perjary under circumstances already stated in the Revizw. 
Bail was fixed at two sureties in £100 each. 


Alwyn and Craven v. G. Straus & Co., Limited.— 
At the Oity of London Oourt last week before Mr. Registrar Wild, 
plaintiffs, electrical engineers, of Cow Cross Street, H. O., sued 
defendants to recover the price of a number of high voltage electric. 
lamps supplied by them but which were found to give & bad light. 
The plaintiffs used the lamps for lighting Parr's Bank, High Street, 
Kensington, and they bad to be taken out and others substituted. 
Defendants stated that the reason for refusing to exchange the 
lamps was that there had been a delay of five months before a 
complaint was lodged. The learned Registrar eaid it seemed from 
the evidence that the lamps would not give a proper light, and also 
he found that complaint was made in a reasonable time. Jadgment 
for plaintiffs for the amount claimed (£1 33. 3d ) and costs, the lamps 
to be returned to the defendants. 


Asylum Lighting.— Mr. F. Shalders, of Southampton, 
has secured the contract for light and power plant, also wiring, at 
the Hants County Asylum, Knowle, near Fareham, as recently 
advertised. 


Bouks Received.“ Michael Faraday: His Life and 
Work.“ By S. P. Thompson, D. c., F. R S. Oassell & Co., London. 
Oentury Science Series. 

“Tne Life Story of the late Sir Charles Tilston Bright," by E. 
Brailsford B ight aud Onarles Bright. 2 vols. Puolisued by Accu- 
bald Ounataole & Oo., Woiteh«lt Gardens. £3 3s. 

“Tutorial Alueora.” Part Il —Advance- Course. By Wm. Briggs 
and Gd. H. Bryan. London: W. B. Clive, Univers. y Ovr.vep In- 
College Press. 65. 6d. 
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Electrical Wares Exported. 
WEEK EmprmwaG Deo. êru, 1897. | WEEK END Dec. 6TH, 1898. 
£ 


! 8. £ 6 
Alexandria. Teleg. mat. 85 0 | Adelaide - * 55 0 
Amsterdam .. 126 0 | Barcelona SN .. 115 0 
Bombay ... 985 .. 111 0 Bombay... 110 0 
i Teleph. mat. 80 0 10 Teleph. mat. 42 0 
Buenos Ayres ... .. 11 0 Boulogne p .. 109 0 
Calcutta ve .. 102 ^ | Buenos Ayres ... ..1,427 0 
Cape Town T .. 472 0 | Calcutta € 1,775 0 
Chinde ... ae . 1,060 0 Oape Town  .. .. 909 0 
Colombo... is .. .€0 0 Christiana sss . 54 0 
Ccpenhagen  ... .. 22 0 Cienfuegos. Teleg. cable 397 0 
Delagoa Bay  ... . . 163 Q Durban ves .. 276 0 
Durban aes 1123 0 i Teleg. mat... 72 0 
Fremantle Em .. 28 0 East London . 254 0 
Gibraltar. Elec. cable 1,0 0 Ghent ... iis . 33 0 
Gothenburg *. 452 0 Gibral'ar ies . 21 0 
Halifax Electric cable 4,500 0 n Teleg. mat.. 750 0 
Hamburg is S. 10 0 Hobart is 20 0 
Hone Kor 2s we 40 0n. F f Teleg. 
La Plata. F eleg. mat. 143 0 North Atlantic { cable ne 
Launceston  ... .. 695 N Port Elizabeth ... .4 330 0 
Lyttleton TT .. 45 O , Shanghsi 955 285 0 
Madras ss .. 50 0 | Singapore. Sub. teleg. c'ble 192 0 
Melbourne 888 4. 65 0 Sydney ... m . 1,130 0 
Monte Video „ 222 1 yy Teleg. mat. ... 56 0 
North Sea. Teleg. cable 1,6661 0 Trinidad - .. 26 0 
Port Elizabeth ... .. 32 0 Wellington sua .. 179 0 
4, Said m .. 48 0 ji Teleg. mat. 1,257 0 
Rio Janeiro. . 24 0 — 
Rosario 8 se 17 D. Total £19,317 0 
Santa Cruz ‘es . 10 0 = 
Shanghai d xw $88.70. 
" Teleg.cable... 140 0 
Singapore. Teleph. mat. 114 0 
Stockholm. Teleg. wire 441 0 | 
Sydney vss .. 1,885 0 
Wellington Ssi . 20 0 | 
Yokohama. Teleg. mat. 52 0 


Total £15,708 0 


Foreign Goods Transhipped. 


Wellington. Teleph. mat. 2,574 0 Brisbane. Telephone... 44 0 
Rotterdam ies .. 35 0 
Total £79 0 


Total £2,574 0 


Another Large Power Scheme.— The South Lanca- 
shire and Chesbire Electricity Company which is promoting a Bill 
for the construction cf works, &c., for the supply of electrical energy 
for public lighting, manufacturing, tramway, mining, domestic, and 
other purposes in Lancashire and Cheshire, proposes to make St. 
Helens the centre of the works. The proposed capital is put at 
£2,000,000. The Lirerpool Mercury says that the scheme includes 
the establishment at St. Helens cf an electrical supply basis for the 
whole of a 17-miles circuit, including Southport in the north, 
Chester in the south, Eccles in the east, and all the district between, 
which, of course, embraces Liverpool, Birkenhead, Wigan, Widnes, 
Bolton, Ormskirk, Chorley, and Altrincham. St. Helens has been 
selected as tbe very centre of the Lancashire coal field, and thus 
affording the best site, the root idea being, in a word, to pocket the 
c*1riage on the coal, to produce on a maximum scale, to keep one of 
two duplicate plants running continuously, to largely utilise existing 
electric works as transforming centres, and to bring about co-opera- 
tion with the local authorities and existing companies by supp ying 
them wholesale at such a price as to enable electricity to be retaile 
through existing and extended mains at about & penny unit. To 
the local authorities would be left the laying of local cables on bebalf 
of the company, the fixing and examination of meters, and the 
ecllecticn of the charges to the individual consumers. The engineers 
of the company are Sir Frederick Bramwell and Mr. H. Grabam 

arris. 


Bankruptcy Proceedings.—At the London Bankruptcy 
Court on Tuesday, a sitting was held before Mr. Registrar Linklater, 
for the public examination of Claud Vautin, described 8s a metal- 
lurgist, latelv carrying on business at 66, Old Broad Street, and 
residing at Upper Hamiltcn Terrace, St. John's Wood. The bank- 
rupt abeconded on October 27th, and it was alleged that he bad 
obtained possession of valuable securities by trickery and fraud. An 
order for his prosecution was made by the Court, and he bas been 
arrested abroad. The Official Receiver reported that the bankrupt 
would shortly be brought back to this country, and meantime an 
adjournment was necessary. No statement of affairs had yet been 
furnished. Mr. Alfred Bryfus re pretented tke truetee. The hearing 
was accordingly adjourned. 


Liquidation Notices.—Creditors of the Globe Electrical 
Advertising Syndicate have to rend particulars cf their debts or 
claims to Mr. T. C. Leman, St. P.ter's Church Walk, Ncttingbam, 
the liquidator, on or before January 31et. 


Business Announcement.— Mr. Leonard Dakin, 
designer of electric light fittir ge, &c., bas recently taken up the 
manufacture of this line of work, and is at present turning out some 
good fittings at his works at Malden Place, Kentish Town, N.W. 


Owing to the continued increase of business, the office and stodio g 
41, Caversham Road, N. W., will shortly be removed to more mario, 
premises, where a fittings showroom will be open for inspection. 


Change of Address.—Mesars, L. Gardner & Sons bare 
removed to Barton Hall Engine Works, Patricrcft, Manchester. 


Christopher and Others v. National Telephone 
Company.—In the Queen's Bench Division on Friday last. beter 
Mr. Justice Lawrance and a special jury, this case was beard V; 
Moyses, in opening the case, raid that the action was broopbt t 
recover damages for trespass committed by the defendant company 
extending over no less a period than 14 years, and which bad exited 
unknown to the plaintiffs, for they were under the impression t: 
the company being termed “National” bad something to do «iit 
the State and bad the right todo what it had done. It was only int 
beginning of the present year that the plaintiffs became aware of their 
rights and the writ was issued on April 13th. The facts were that thors 
were no less than 546 wires in strands or cables passing over tà: 
plaintiff's house in As«am Street, Whitechavel, and at the back of the 
house there were two huge poles which were put into the ground tc 
a depth of over 6 feet. One pole was put tbere 14 years seo end 
the second one seven years ago One was only about 12 inches fro 
the beck wall of the house, and the other 14 inches. These poly 
were subj-ct to oscillation during wintry weather, and hai: die. 
integrating effect on the adjoining property. Three years after tte 
first pole was put there there appeared a rent in the wall. That ty 


been stopped up two or tbree times. but it had reappeared scan ari 


other mischief bad been done. Mr. Roskill, for the defence. nid 
he would call evidence to show that the cracks were in the wall!“ 
years ago, snd were much the game now as they were then. Aft» 
considerable evidence bad been given the jury found for plaintii:, 
awarding the owners £45 and the occupier £5. 


Concentric Wiring.—With reference to our article lut 
week regardivg the installation of electric light and power at Mesy, 
Fuller's new factory, Messrs. J. D. F. Andrews & Oo. inform us thst 
the wiring of this installation contains the most recent improvements 
in their concentric system. This differs very materially from tt»: 
previous methods and is distinguished from them by iti titie 
“ security concentric.” These improvements lie chiefly in the iet; 
and outlets. One is able to dispense with rubber and tape tappirz:, 
and also access may be easily obtained to the interior of any joint ce 
outlet for testing or other purposes without injury thereto. 


The General Electric Company's New Showroom. 
—The new showrooms of the General Electric Company, Limited st 
Victoria Bridge, Manchester, were formally opened on Tueedsy, tte 
guests being received in the fittings room, which contained a plessirr 
variety of fittings for ceiling, wall, and table lighting. A large ccr- 
pany of ladies and gentlemen assembled to luncheon to wish succes 
to the company in their new premises. Among those present were 
Alderman Robinson, who replied for the visitors: Mr. Clirhuz?. 
who proposed the health of the company; Alderman Howard ard 
Mr. Isidor Frankenburg. who p “The Ladies in s distinti 
humorous speech, to which Mr. Eckstein replied. The visiton 
were then conducted through the various depeitments of the ber 
premises, which are an ornament toan otherwise uninteresting stret 
It ia the intention of the management that the public generi; 
shculd be able to call and see for themselves tbe fittiogs which th 
contractors purpose using, and certainly the fittings room i- admin 
adapted for ishowing them to the best advantage. Mr. Gori: 
Byng was unfortunately absent through indisposition, so Mr. Vir 
Byng did the honours, proposing the loyal and patriotic toasts stå 
“The Visitors.“ The buildings, when finished, will be fitted op for 
exhibiting in working order every type of electrical appersta 
supplied by the company. In the large model room will be practical 
applications of electric motors, showing their adaptability t^ all 
industrial and domestic purposes, including the driving of every lind 
of machinery, tools, and other illustrations of electric transmi 
of power. Ia the basement is the packing room, the engine ron. 
and a large room for showing the application of electric moten 
driving machinery. There is a 50-H. P. high speed, comprund not- 
condensirg engine, coupled to a 2-pole dynamo of the company cn 
make. This will be used for lighting the boilding and drinre 
electric motors. There are two electric lifts, one for passenger snd 
the other for goods. The power for driving these lifts is derived fre 
an electric motor of the company's make, the armature shaftine hei 
coupled dircct on to the worm shaft of the winding gear. (21h 
p floor is a very large showroom for the display of electrolien ird 

ets. 


Electric Cranes,—At the last meeting of the Sonth- 
ampton Harbour Board the Works Committee the heal 
cf a report from the electrical engineer in regard to the cficisl ur 
of the four electric cranes, when all the requirements as to pe. 


and power were fully tested. The cfficial tests were in ever" 77 


satief.ctory. In moving the adoption of the report, Alderman Bore 
said the electric cranes had worked very eatisfactorily since toa! 
inauguration. 


Electricity for Mines’ Drainage.—Mr. Howl, enere! 
to the South Staffordshire Mines’ Drainage Commissioners b. 
reported to that body that the Sub-Committee appointed in refer" 
to the Tipton District engineering scheme have given wine 
for the best available design or designs for a semi-portab'e pun? il 
mines’ drainage purposes to be drawn out and laid before the 5 
mittee at their next meeting. The proposal to borrow E 
once for the gravity works, and £10,000 for electric pumps "p°? 5 
surface when electricity is available, was approved, and the charet 
and general manager were empowered to take the necessary itep! 
with a view to the suggested arrangement being carried out 
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Electric Ferry for the Thames.—In the next session 
x Parliament, power will be sought to incorporate a company to 
)nstruct a ferry, to be worked by electricity or other power, on sub- 
merged rails, across the river Thames, with road ways and approaches 
hereto for the passage of vehicles, foot passengers, animals, and 
veceral traffic, with generating station and el ctrical or other ma- 
'binery and appliances. The ferry, as proposed, will run from a 
pint at or near the site of Brewhouse Lane, one chain or there- 
sbouts to the west of the Ship Hotel, terminating in the parish of 
All Sainte’, Poplar, at or near the western boundary of the Island 
Jardens. It is proposed to take power to sell or lease the under- 
aking, or any part of it, to the Corporation or the London County 
ouncil, or any corporate body, or to make agreements with such 
\uthorities with respect to the construction, management, and main- 
ensnce of the undertaking. 


The Elieson-Naylor Controller.—This apparatus, for 
xe on motor carriages, which was described in our issue of July 29th, 
^98, is now being made under license from the patentees by Messrs. 
william G. Temple & Oo., of Kentish Town Road, who keep a stock 
f the standard size controller which is suited to ordinary road car 
wrposes. Larger sizes aud special forms are made as required. 
deasre. Temple are devoting special attention to the manufacture of 
he gear and accessory apparatus for motor purposes. 


Holiday v. National Telephone Company. — In the 
‘urt of Appeal on Monday, composed of Lords Justices A. L. 
with, Rigby and Oollins, a motion was made on behalf of the 
isintiff in Holiday v. National Telephone Company, Limited, for 
eave to appeal from an order by Justices Grantham, Wills and 
Awrance, sitting as a Divisional Court, reversing a judgment entered 
n the City of London Oourt in favour of the plaintiff. The 
ucumstances of the case were rec.rded in our last issue. Their 
srdships now gave leave to appeal. 


. ladia-Rubber.—Messra. Jackson & Till’s December state- 
cent shows the total stocks of rubber in the United Kingdom as 
cliows:—1898, 2,294 lbs. ; 1827, 1,156 lbs.; 1896, 2,138 lbs. 


Intended Dividend.—December 16th is the last day fcr 
ectivicg proofs for the intended payment of dividend in re London 
‘rovincial Electrical Company, 110, Cannon Street, E. C. Liquidator, 
Ir. S. Wheeler, Carey Street. 


- List.—Mr. Chas. Auriol, of Clapham, sends us a list of 
is cerne for suspending arc lamps, and his special pulley for 
retallic cable. 


New Magazine.—We have received the first number of 
he Engineering Times, & sixpenny monthly magazine, The 
Jecember issue contains articles on The Future of Acetylene,” by 
rot. Vivian B. Lewes, F. I. C., &c. ; The Advance of the Friction 
atch,” by Walter Bagshaw, M.I.M.E.; “High Speed Steam 
iogines,” oy W. Norris, A. M. I. C. E., M.I.M.E.; “Stern Wheel 
teamem,” by E. C. Amcs, M. I. M. E.; Rope Driving," by C. W. 
Knmorger; "Modern Machine Tools," by E. O. Amos, M. I. M. E.; 
Pregress in Electrical Transmission of Power," by Walter F. Jones, 
f. LM. E.; "Submarine Engineering and Diving Operations,” by 
i H. Davis; The Construction and Use of the Puleating Pump, 
y John B. Foxwell; Water Gas as a Commercial Product," by the 
ditor, Mr. Ben. H. Morgan. 


Power Distribution.—At a meeting of the Dudley Town 
^undl on Tuesday, the town clerk was instructed to oppose the 
‘pplication of the Midland Electric Corporation for Power Distribu- 
xn, Limited, for a provisional order to supply electricity for public 
nd private purposes within the borough. The West Bromwich 
lectrice Lighting Committee have also recommended the Council to 
c ue town clerk to oppose the application as affecting West 
tom 


“Riker” Electric Carriages.—Messrs. Shippey Bros. 
end us a sheet of new designs in self-propelled electric carriages and 
notor cars on the Riker” system. 


The Scotch Water-Power Scheme.—Among the more 
portant proposals to come before Parliament next session in the 
‘orm of private bills, is one from Scotland, promoted by a wealthy 
Indicnte, to authorise a scheme for conveying the waters of Loch 
Ericht, Inverness-shire, to the top of Loch Leven, on the West Coast 
1 Scotland, at a point about seven miles above Ballachalisch. The 
object, according to the Daily Telegraph, is to secure at that point 
sulcient water-power to generate about 40,000 electrical horse- 
Power. This it is proposed to accomplish by means of a fall of 
1100 feet. Tne scheme is estimated to cost between £1,000,000 
and £1,500,000, and when it has been carried out there is every 
reason to believe that a number of extensive factories in connection 
with chemical industries will be established at Loch Leven. Of late 
years it has been found that, owing to the abundance of water-power 
available in America and Germany for the purpose of generating 
electricity at a very cheap rate, the British chemical manufacturers, 
particularly those who make chloride of potass, have been almost 
entirely driven out of the market by foreign competition. One great 
advantage of the Loch Leven site is that vessels drawing 14 feet of 
Valer can get up to the top of the loch at high tide, so that the raw 
material required for the factories, as well as the latter’s finished 
produce, could be conveyed by water instead of rail, and this, as is 
well known, means cheaper rates. The proposed scheme will, it is 
believed, cause certain large chemical manufacturers, who had been 
Contemplating the transference of their works from this country to 
the United States, to revise their plans. As to the Parliamentary 
Prospects of the Bill, it is considered probable that the riparian 
Owners, especially those on the Tay, will offer some opposition, as the 


water proposcd to be impounded flows into the Tay valley, but the 
promoters are confident they can overcome this difficulty by raising 
the level of the ground in one of the contributing valleys, so as to 
intercept the storm water, by which means the engineers say that 
they will be able to give a flow of water during the dry season twice 
as great as that which now enters the Tay, whilst they will also do 
much to mitigate the damage annually caused to the banks by the 
flood in the wet season. It may be added that the particular area 
affected by the scheme is within what is called the chief water rain- 
belt in Scotland—that is, the zone in which the largest rainfall is 
experienced in all seasons. 


W. H. Wilcox & Co.—At the Smithfield Show tbi: 
firm has an exhibit of engineers’ tools and general engineers’ stores, 
steam fittings, roller bearings, &c. 


ELEOTRIO LIGHTING NOTES. 


Amblecote.—At last week's District Council meeting a 
committee reported that a short time ago they met in consultation 
with Mr. Addenbrooke, the engineer, and Mr. A. L. Lowe, the solicitor 
of the Midland Electric Supply Corporation, Limited, when a schedule 
of the prices propoeed to be charged by the corporation for the supply 
of electricity in Amblecote was submitted. The chairman said 80 
far as he could see there was no reason why they should oppose the 
Midland Electric Corporation's proposal. The report was adopted. 


Barrow.—At Monday's meeting of the Council it was 
stated that the Electric Light Committee has decided to use arc 
lamp-posts similar to those of Edinburgh, at a slightly increased 
cost. It is hoped that the central part of the town will be shortly 
supplied with current. 


Belfast.—A number of persons whose premises are 
wired are pressing for a connection to the public mains, and the 
Electric Committee has now resolved: "That the connections be 
made in the cases of all applications already granted, on the under- 
standing that if necessary the pressure of supply may be lowered 
to meet the extra demand pending the erection of the adoitional 
plant, delivery of which has been delayed beyond the contract time, 
owing to labour difficulties the contractors have had to contend 
with." 


Bermondsey.—The Vestry on Monday considered a 
report of the Lighting Committee, intimating the intention of the 
London Electric Supply Corporation to lay high and low pressure 
mains in Southwark Park Road. It was resolved to disapprove of 
the laying of the distributing mains on both sides of the streets. The 
Vestry decided to oppose the application of the County of London 
and Brush Provincial Electric Lighting Company for a provisional 
order for Bermondsey. 


Bexley.—The Bexley District Council have passed a reso- 
lution authorising the clerk to apply for a provisional order. 


Blairgowrie.—Efforts are being made to form a syndi- 
cate to introduce electric lighting. Water-power utilisation is spoken 
of in connection with the scheme. 


Bognor.—The Urban Council held a special meeting last 
ie and carried a resolution to apply forthwith for a provisional 
o 


Chelmsford.—The Town Council has decided to make a 
strong representation to the Ohelmsford Electric Lighting Company, 
Limited, in regard to the unsatisfactory lighting of the public streets 
and the inefficient private supply. 


Chelsea.— Last week the Vestry held a special meeting to 
confirm its resolution to apply for a provisional order to supply elec- 
tricity to Kensal Town, an outlying portion of the parish. The 
surveyor, Mr. T. W. F. Higgins, A.M.1.U.E., submitted a long report, 
in which he indicated a compulsory area, and mentioned that for 
dealing with this, and providing & 120-kilowatt plant, with reserve 
power in case of repairs, the estimate would be—site by the canal, 
£3,500; buildings, chimney, yard paving, foundations, &c., £2,750 ; 
boilers, generating plant, electrical apparatus, £4,000; mains and 
street work, £3,450; total, £13,500. It was possible that if the 
installation was worked by means of a “ Dowson” plant, such as 
was used at Leyton, the total cost might not be more than £12,750. 
This was the lowest sum for which a proper start could be made with 
any prospect of future success, and to obtain the future success, the 
expenditure of £18,500 must only be a stepping stone to the 
£36,000 which he had previously estimated for a fairly complete in- 
stailation at Kensal Town. After discussion, the confirmatory reso- 
lution was defeated by 23 votes to 22. | 


Coatbridge.—The Old Monkland School Board has 
appointed a committee to consider the question of electric lighting for 
the Ooatbridge High School. 


Colchester.—The electric current was supplied for the 
first time on 1st inst. from the Corporation station. The present 
plant is capable of supplying 4,500 lights, and room has been pro- 
vided in the station for increasing the number of engines and boilers 
when necessary. Already applications have been received for close on 
3,000 lights. The engines are direct coupled to the dynamos, and can 
be run either condensing or non-condensing. The water for con- 
densing is obtained from a well sunk at the bottom of the exhaust 


~ 
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pit, and the water for the boilers is contained in a 17,000 gallon tank, 
and supplied from the Corporation waterworke. The present 
batteries, when charged, can supply 4,500 lighte for three hours, so 
that in case of a breakdown tbe light would not be suddenly cut cff. 
The engines and boilers are supplied by Messrs. Davey, Paxman 
and Co., tank by Messrs. Stanford & Co., and the heating pumps by 
Messrs. Mumford. The formal inaugural ceremony will take place 
early next year, by which time the station will be in complete order. 


Darlington.—The Town Council has appointed a sub- 
committee to deal with the various questions in connection with the 
electric lighting of the borough. 


Dudley.—The Railway, Tramway, and Electric Lighting 
Committee of the Town Council issued last week a report stating 
that, having discussed the terms of the agreement to be entered into 
between the Corporation and the British Electric Traction Company, 
with reference to relaying and electrically equipping the line from 
the railway station to the borough boundary, they had instructed the 
town clerk to draw such agreement for peue by the company. The 
town clerk was also instructed to take all necessary steps to op 
the spp'ication of the Midland Electric Corporation for Power Dis 
tribution to the Board of Trade for a provisional order. 


East Barnet.— Last week the East Barnet Valley Council 
decided to apply for a provisional electric lighting order. 


Eccles,— The electricity works are now ready to 
commence operations, and they will be formally opened next week. 


Exeter.—In its latest report to the Council, the Electric 
Light Committee shows the growth of the electricity supply 
busineas under the Council by the following figures:— Capacity of 
plant at July 1st, 1896, 7,400, at present date 14,100 lamps; lamps 
connected 7,800, agaiust 14.000 (nearly); number of consumers, 150, 
against 297, showing that the size of the undertaking had been 
practically doubled during the above period. Theelectrical engineer 
pointed out that the delay ia obtaining machinery, transformers, 
cables, &c., made it more and more difficult to keep up with the 
demand, and he suggested that early steps should, therefore, be taken 
to provide for the future, and to add to the present capacity of the 
plant while the larger scheme was under consideration. The com- 
miitee reported that they bad decided to instruct the city surveyor 
and electrical ergineer to further consider and report upon the 
different methods by which increased power and capacity could be 
supplied either at Countess Weir or any alternative site. Oppor- 
tunity will ebortly occur for securing additional land at the present 
works. The Council approved the recommendation. 5 


Failsworth.—The District Council last week decided t 
memorialise the Board of Trade for electrio lighting powers. * 


Germany.— According to the report of the Allgemeine 
Electricitäts Gesellscbatt, of Berlin, for the financial year 1897-98, 
the company completed during the year 15 central electric lighting 


and power stations of a capacity of 11,500 kilowatts. At the present 


time they bave no less than 28 stations of 41,000 kilowatts capacity. 
in course of construction. 


Gravtham.—The premises of Messrs, Boots, chemists, 
who have opened a large establishment in High Street, have been 
lighted throughout by electricity. A similar movement is in progress 
at Mesars. Hornsby's extensive engineering works. 


Greece.—Messra. Heidemann & Oo., of Cologne, are 
reported to have secured a cox tract for the electric lighting of the 
town of Argostoli, Greece. 


Jslington.—After an exciting debate, the Vestry decided, 
at. the last meeting, to instruct the Electric Lighting Committee to 
advertise for firms willing to undertake the work of extending the 
electric light station at a cost of £22,000. In reply to questions, the 
treasurer stated that there were 216 arc lamps in the parish, costing 
£6,822 per annum, or £40 17s. 1d. per lamp, and that these had dis- 
placed 440 gas lamps, costing £1,747 per annum. At the next meeting 
& motion will be proposed by Mr. Stainton in favour of letters being 
sent to the Board of Guardians and the Local Government Board 
protesting against the proposed large expenditure in connection with 
the installation of generating plant in the new infirmary buildings. 
The protest is based upon the idea that the Vestry, whose mains do 
- or will pass the buildings in question, should supply the current for 
the infirmary. l 


St. James's, Westminster.—The clerk at the last 
meeting of the Vestry reported the receipt of plan and notice from 
. the Bt. James's and Pall Mall Electric Lighting Company of intention 
to apply for permission to introduce a Bill in the ensuing session to 
empower the company to acquire compulsorily certain property in 
the parish. A notice was also read announcing the intention of 
the Brompton and Piccadilly Circus Railway Company to introduce 
a Bill to authorise the extension of this railway. 


Leeds.—On Wedne:day the City Council had before it a 

resolution to “create Leeds Corporation irredeemable stock to the 

. amount of £217,420 103. 4d., bearing dividends at the rate of 5 per 

cent. per annum, such stock being sufficient to produce by the divi- 

dends thereon the annuity referred to in Section 59 of the Leeds 

Electric Supply Order, 1891, and to be issued or transferred to the 

. undertakers in satisfaction of the said annuity;" also to raise and 

pay all additional moneys due and payable by the Corporation to the 
company in connection with the agreement of November 8th. 


Leigh.—The Local Government Board has sanctioned the 
Council's application for a loan of £18,860 for gasworks extensionr, 
and of C10, 216 for the erection of electricity works. 


Lewisham.—Last week the District Board of Wer: 
referred to Committee a notice received from the Blackbeath sri 
Greenwich District Electric Lighting Company of their intention 1: 
lay mains in certain streets, 


Limerick.—The Board of Trade has written to the Cer- 
poration asking whether it proposes to take steps to carry out its 16. 
provisional order. The Corporation has replied suggesting that ts 
matter be left until the new Council is elected. 


London.—At the Court of Common Council last week 
a committee reported on letters received from the Smithfield Market. 
Electric Supply Corporation, Limited, and the Charing Crow a: 
Strand Electris Supply Corporation, Limited, asking for the ferra 
content of the Corporation to their intended applications to the Bosra 
cf Trade for provisional orders for the supply of electricity witbic tt: 
City. It was recommended that the companies should be inform:: 
that the Corporation regretted that it was unable to give its conten 
to the applications. The Court agreed with the committee. 


Longton.—The British Electric Traction Company t: 
written to the Town Council, stating that it does not interd pro- 
ceeding with its application for a provisional order. 


Manchester.—Mr. C. H. Wordingham, the city electrica 
engineer, bas written to the Manchester papers showing how to: 
dispute in the engincering trades is to blame for the low pressure of 
the current now being supplied to consumers. Plant on order i: 
many months, and, in some cases, a year or more overdue. M: 
Wordingham says: — The Electricity Committee of the Manchest: 
Corporation bave now on order two large electrical generator, ca: 
cf 2,500 H P., and capable of supplying together 100.000 lamps. 0:: 
of these was guaranteed to be running by October, 1897, tbe seccr4 
by September, 1898, and neither of these is yet at work. In spi: 
therefore, of the foresight of the Committee in ordering plant v... 
ahead of the probable demand, we still have no more plant api: 
than we had in March, 1897, and the consequences are now o: 
experienced by our consumers. Farther than this, 10 additircs 
boilers, equivalent in steam-raising capacity to the number now 5: 
are also much overdue, and we are thus doubly handicapped. F: 
the last two evenings (the letter is dated December Ist) the pres. 
on the electric mains has been as low as 87 volts on Monday fora»: 
one hour, and yesterday for about two hours. Everything tbat s 

ossible to be done has been and is being done. The boilers ax 
ing forced to & very large extent, and the whole of the existis; 
plant is greatly overloaded. Every portion of our machinery i 
thorough repair, and nothing bas been neglected on our put, i: 
trouble being solely due to contractors not keeping favour with: 
Committee. . . . . . I have every confidence that in about a fortz::: 
from thie date we shall have six new boilers and one of the new ger: 
rators at work, and in the meantime can only ask our consumer: vo 
bear with the low pressure with as much patience as possible.” Ce: 
sumers are asked to dispense with as many lampe as possible bet var 
the hours of 4 p.m. and 6 p m. 


Newark.—The Corporation has recently considered pr 


. posalg by two companies re clectric lighting, but has decided to kc 


the powers in its own hands. It is too late to apply fors provisicca. 
order this year, so the matter will come up next year. 


Nottingham.—It is stated that the past year’s trading of 
the Electricity Department of the Corporation shows a prt d 
£7,067 7s. 5d. After contribution to sinking fund, repayment asd 
interest, the net revenue works out at £3,502 9s. 10d. 


Partick,—A deputation of Partick Commissioners lat 
week met the Electricity Committee of the Glasgow Town Conc 
in support of the proposal to extend the supply of electnaty fez 
ligh purposes to Partick. 

Pemberton.—The District Council has appointed i 


deputation to visit the Whitehaven electricity works and report. 


Penzance.—The Town Council held a special meeting 07 
5th inet. and passed a resolution deciding not to consent to the pro- 
of Measre. Edmundsons' Electricity Corporation to apply i: 
rovisional order, but to take eteps to secure powers for themse! 2 
The Lighting and Highways Committees are to jointly consider the 
subject and bring up a scheme. l 
Plymouth,—Several tradesmen have pot in pnr: 


installations, and as gas is so cheap, 1s. 9d. per 1,000, the cost cf ent- 


rent, where gas is the motive power, works ont very low. In ever? 
case where this system bas been tried it has, so it is mid, given ae 
faction. The Corporation works are making progress, and msy 


‘completed early in the new year. 


Reading.—Although the Electric Lighting Compt! 
proposes to change its system from 100 volts to 200 volta, the Fre 
Library Committee will stick to the old pressure, as m their op! 
there would be an outlay necessitated which would not result in 17) 
particular ad vantage. 


Redditch.— With reference to our paragraph under 2 
heading last weck, Mr. J. A. McMullen, consulting electrical n 
writes as follows: — In justice to Messrs. Easton, Apam : 
Goolden I must ask you to correct the paragraph whic kf 
peared in your last issue. The business is being carried 15 
nas not become bankrupt. No definite contract bad been e 
isto between Messrs. Easton, Anderson & Goolden sad the 8 
Council, although originally it bad been intended to give '^* 4 


order as soon as the Local Government sanction had been obti: 


However, the matter was reconsidered, ard the order bas eae 
Messrs. Johnson & Phillips Lecause they agree to bind tbt 
heavier penalties to deliver in a shorter time. 
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Shoreditch.—The chief engineer, Mr. Russell, has been 
authorised by the Vestry to ask for tenders from three firms for two 
spare armatures, one of 66 kilowatts, and the other of 33 kilowatts 
capacity. It has also been resolved to order additional cables at a 
cost of 8 Additional mains are to be laid in Oropley Street at a 
cost of £239. 


Stockton.—The electric lighting works are being rapidly 
pushed forward, and may be completed next summer. 


Sutton (Surrey).—The scheme of the Electric Power 
Distribution Company is to establish works in Sutton and supply 
current there, also to obtain powers for supplying Carshalton. 


Turkey.—The Berlin correspondent of a London daily 
says that it is reported that a German firm of electricians obtained an 


: jmdé from the Sultan in 1889 to light Smyrna with electricity, but 


' the installation. 


LN 


up to the present every possible difficulty was placed in the way of 
It is now probable that the German Ambassador in 
Constantinople may make representations in support of this claim in 
opposition to the concession granted to Sir Ellis Ashmead-Bartlett. 


Wallasey.—At last week's District Council meeting 
several members complained of the “erratic doings of the electric 


. lampe," and in reply Mr. Joyce, chairman of the Committee, said he 
. hoped they would soon have an ample supply of current. 


Walmer.—The Walmer Urban District Council have 
instructed their clerk to communicate with the Deal Town Council 
upon the desirability of joining together in a scheme for obtaining a 
provisional order for lighting the district with electricity. 


Wednesbury.—The Town Council has this week decided 
to en Mr. F. J. Warden-Stevens, to report upon a scheme of 
electric supply. 


Wellingborough.—The Highways, Lighting, and Water 


Committee is to obtain an estimate of the cost of destroying the 
. Flute, and, in connection therewith, generating electrical energy. 


West Bromwich.—The Electric Lighting Committee 
have reported to the Town Council that, on September 22nd, the 
British Electric Traction Company, Limited, wrote and offered to 


take an assignment of the electric lighting order which the Corpora- 
tion had obtained, and subsequently they wrote submitting certain 


conditions as & basis for the discussion of the proposed arrangement; 


dat after carefully considering the conditions, the members could not 
tance. 


advise their accep 
Whitechapel.—The Electric Lighting Committee of the 


. District Board recommend the adoption of the plans of Mr. Arthur 


Wright for the supply of electricity by means of an installation on 
the board’s premises in George Yard and Angel Alley, at a cost of 


. £60,500, and that arrangements be also made for reconstructing the 


dust destructor for generating steam power in connection with the 
installation. It is also proposed to apply to the London County 
Council for the necessary loan. 


Winchester.—The Board of Guardians adopted some 
weeks ago a report of the Visiting Committee in favour of lighting 


_ the Workhouse by electricity, and a tender for the installation was 


accepted. Some members were not present when this decision was 
arrived at, and last Saturday the matter was re-opened and the 
resolution rescinded, so that the Workhouse will not be lighted by 
electricity at present. 


. Wolverhampton.—Applications for current are coming 
in s0 rapidly that it has now been found necessary to partially cut off 
the illuminant in at least one of the public buildiogs, ia order better 
to meet the requirements of private customers. It is anticipated that 
before the end of the year, or at all events during Ohristmas week, 
the maximum load to be put upon the generators, will show an excess 
of at least 50 per cent., compared with that of the corresponding 
period 12 months ago. The largest individual customers are the 
E of the new Empire Theatre, opened this week. In July 

the order for the lighting of this establishment numbered 412 
lamps, averaging 16 C. P., but there are now nearly 820 lamps. As 
one means of relieving the strain on the resources of the lighting 
station, and also in order to be prepared for any emergency that may 
arise, it has been decided. by the Corporation Markets Committee to 
have the old gas ang in the Market Hall restored, so that if 
necessary the large arc lamps which supply the general lighting of 
the building may be temporarily cut off (say for an hour or so) 
without serious inconvenience to the stall-holders. The incandescent 
lighting circuits on the stalls will not bs interfered with. It is not 
anticipated that the above steps will really be necessary, but ia the 
cie their consumers, the Lighting Committee are taking every 
precaution. 


Worthing.—The Electric Lighting Committee of the 
Town Council sre conferring with Mr. Monkhouse on the cost, 
advantages, and expediency of erecting a refuse destructor in con- 
nection with the electric lighting works, the cost and most desirable 
method of providing the water supply which will be required for the 
works, and the cost and best method of lighting the street lamps in 
the borough. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Aecrington.—The Corporation has been formally 
approached with a view to their scquitition of the system worked by 
the Accrington Steam Tramways Company. The neighbouring towns 
of Haslingden, Rawtenstall, and other places have to be consulted, 
and if the proposal is entertained electric traction will be considercd. 


Baker Street and Waterloo Underground.—According 
to the Daily Chronicle, the erection of staging at mid-river and other 
preliminary work in connection with tbis electric railway is com- 
pleted. A shaft bas been sunk, and tunnelliog operations will soon 
commence. Messrs. Perry & Co., of Waterloo Road, have the con- 
tract for the line. 


Bradford.—A Bradford paper cays that on the evening of 
the 30th ult., through the failure of the electric current for some 
reason, the clectric trams to Great Horton were brought to a stand- 
still and the arc lamps were extinguished. 


Brighton.—At the last meeting of the Town Council, 
the General Purposes Committee reported that they had had under 
consideration a resolution passed by the Council with reference to the 
appointment of a Special Committee for the purpose of conducting 
the business of preparing and managing tramways for the borough. 
They had come to the conclusion tbat the basis of the formation of 
the committee should be the representation of each ward in the 
borough, and to permit of this being done, the committee recom- 
mended the Council to increase the numbers from 12 to 14 (in addition 
to the Mayor) It was proposed, however, that the committee should 
be constituted on the same lines as cther committees of the Council, 
and that the number of members should b» 12. Oa a division, this 
amendment to the committee's recommendation was carried by 22 to 
19, and Aldermen Reeves, Sendall, and Sir J. Blaker, and Councillors 
Buckwell, Stafford, Carden Blaker, Wilson, Galliers, Holloway, 
Wallis, and Swift were elected to serve on the committee. 


Bristol.—Àn unexpected hitch has occurred in the 
arrangements for the new system of electric traction with which 
Bristolis being supplied by the tramway company, and it seems 
possible, unless the civic authorities vary their requirements, that an 
appealto the law courts may be neces:ary in order to decide what 
are the respective rights of the city and the company. The matter 
has arisen out of resolutions by the sanitary authority as to the mode 
of carrying the trolley wires. On October 26:h the Banitary Com- 
mittee resolved tbat the company be rcquired to use centre poste 
with brackets in streets 40 feet wide and upwards betweeii the kerbs, 
but that it was not desirable that centre posts should be used in narrower 
streets. On November 20d a farther resolution allowed the com- 
pany to use the span-wire system with double poles in streets less 
than 40 feet wide, but it provided that where the thesoughfare 
between the kerbs was less than 30 feet, the company should use 
either single poles with bracket arms or span wires-attached to the 
adjoining houses with rosette supports. At a later meeting there 
was a variation of these conditicns, and the company were informed 
that centre poles should be adopted in all streets of 36 ftot and 
upwards in width, and single side poles and bracket arms (except in 
cases where the company could arrange to carry span wires by 
rosettes) in all streets less than 36 feet. On December Ist the city 
engineer presented to his Committee a schedule of streete, but said 
that while the company seemed to to the p 
for centre poles in moet of the streets named, they made a number 
of exceptions, and threw doubt on the power of the Oorporation to 
restrain them. This intimation led to a discussion as to what the 
powers of the authority were, and the clerk (a solicitor) advised the 
committee that if the company on their plan showed a pole in a 
certain spot, the committee had a right to approve or otherwise. A 
long communication was read from the company. The company 
thought it unfortunate thst, having presented their scheme providing 
for the general use of the span-wire system, the committee had, upon 
a reconsideration, expressed themselves against that system, and 
suggested others. The company felt that the committee had some 
misconception as to the company’s statutory rights. The Oorporation 
were not entitled to require the wholesale exclusion of poles, which 
the company deemed necessary. A requirement by the committee 
to place the poste in positions between the tracks, as a condition of 
the committee’s approval, would, if enforceable, entail the entire 
removal and reconstruction of the tramways, whereas the Com- 
pany's Act clearly authorised the adaptation of the present tramways, 
and the Iccation of poles in relation thereto as the company con- 
sidered convenient. The directors of the company, however (without 
prejudice to their legal rights), desired to meet the wishes of the 
committee as far as possible. They urged that in selecting the 


span-wire system in preference to the bracket system, they 


were inflaenced by considerations not only of appearances, 
but of the greater facilities in actual working, their views with 


regard to this being based cn their own experience at Kingswood 


(bracket system) and Staple Hill (span-wire system) sections. The 
span-wire system had been selected by various local authorities 
with which the managers of the Bristol lines are concerned in the 
West-end and suburbs of London—abont the same extent of street- 
length as was under discussion in Bristcl. Moreover, the spsn-wire 
system was particularly suitable to the varying widtbs of Bristol’s 
streets. The company added to their letter three schedules of 
streets. In the first of these they eaid the tramways bad been 
recently relaid with girder rails, and in sume cases were bonded for 
electrical working. The rearrangement in these streets would cost 
£5,000 or £6,000 and seriously dislocate traffic. The second schedule 
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included streets so short as to make it objectionable to change to the 
centre-pole system. The third schedule contained streets where the 
relaying had not been started, and where it would be possible to open 
out the lines for centre-pole equipment. This third schedule 
embraced thoroughfares of two-thirds of the entire schedules; the 
extra co:t of opening out would be £4,000. The company 


said their agreement to use centre poles must be limited to 


the third schedule. The company offered to meet the oom- 
mittee on this schedule if the committee would approve the 
rest of the scheme as submitted, but this offer did not tempt the 
Committee to settle, and they resolved to adhere to their determina- 
tion to require central poles in certain thoroughfares, so that the 
powers claimed by the company might be tested. 

The Board of Trade bave recently confirmed an order, entitled the 
St. George and Hanham Light Railways Order, 1898, authorising the 
construction of a light railway from Summerhill Road, in the city 
and county of Bristol, to Hanham, in the parish of Kingswood, in the 
county of Gloucester. 


Cheltenham.—On 30th ult. the plans and estimates of 
the proposed tramway from Cheltenham to Oleeve Hill were de- 
posited, on behalf of the promoter (Mr. T. Nevins), at the town 
clerk’s office. Ths tctal length of tbe line will be a little over 5? 
miles, and the estimated cost is £46,586. The line will commence at 
the Lansdown Oastle, or extreme western side of the town, and will 
finish at the post office at Cleeve Hill. The gauge is to be 4 feet 
84 inches. It is provided that within the borough the roadway 
between the rails, and for a foot and a half on each side of the track, 
is to be paved with the Karri or Jarrah wood blocks, or MacDongall’s 
patent bricks. 


Dewsbury.—The question of electric tramways for 
Dewsbury ie receiving a good deal of attention. A company is pro- 
moting a scheme which, if carried out, would serve Cleckheaton, 
Liversedge, Heckmondwike, Dewebury, and Ravensthorpe; but this 
the Corporation do not approve of, and they have agreed to oppose 
its introduction, believing that they can better serve the borough, 
and, with the assistance of local authorities, the outside districts 
also. In the meantime a special Committee has been appointed to 
consider the matter and report. 


Dudley.— On Tuesday, at a meeting of the Dadky Town 
Council, the Railway, Tramway, and Electric Lighting Oommittee 
reported having held a conference with the representatives of the 
British Electric Traction Company, Limited, with reference to the 
re-laying and electrical equipment of the line from the railway station 
to Hart’s Hill, and that the town clerk is preparing an agreement with 
reference to the matter.— The Mayor said that when the report of the 
committee was issued, the agreement had nct been drawn. Bat the 
substance cf it was this:—From the commencement of the Castle 
Hill down to the station the poles would be erected in the middle of 
the street. From the top of tbe Castle Hill to Messrs. Westwood and 
Wrights, the wires would ba carried on the bracket system ; and from 
there to the limit of the borough the span system would be 
used. Oa the Netherton line the span system would be used 
from Queen's Cross to Simm’s Lane, from thenc to the Fountain, it 
would be the bracket system, and the epan system would be used on 
the remainder of the line. The reconstruction of the present line 
would be complete before the end of March, and the Netherton line 
would be commenced immediately thereatter.—Councillor Chambers 
remarked that the span system was very ugly.—The Mayor replied 
that he had done everything he could to secure & uniform system, 
— ie were inzuperable difficulties in the varying widths of the 


bundee.— When the Tramway Committee met last week 
the town clerk submitted a letter from Prof. Kennedy, declining the 
offer of the appointment of consulting engineer on the ground of 
pressure of other work. He also pointed out that he did not under- 
take any work of this kind except where he had to p the plans 
and specifications in his own office, and to be entirely responsible for 
them and for the work generally from beginning to end. The Com- 
mittee, having considered the whole matter, were of opinion that the 
overhead system was the only appropriate one for Dundee, and they 
therefore instructed the burgh engineer and the electrical engineer to 
p plans and specifications (1) for the application of electric 
power to the Perth Road tramways, and (2) for the construction and 
application of electric power to tramways to be constructed on the 
Broughty Ferry route, and to report such plans and specifications, 
with estimates of cost, as early as possible. It wag also resolved to 
remit to Mr. Brownlee to negotiate with the tramway comnany for 
the purchase of the plant, with a view of obviating the coat of arbitra- 
tion. To Mr. Brownlee was also remitted some time ago the duty of 
arranging for the taking over of the buildings, &c. The work will be 
piosecuted with all despatch, the idea of the Corporation being to 
prepare the lines for the electric cars prior to taking over the whole 
system in June. Another letter has been received from Prof. 
Kennedy, in which he states that he reported to the Corporation of 
Edinburgh some years ago “that all the underground systems up to 
that date were more or less of an experimental type, and that if they 
were to adopt either or any of them they would have to take their 
chance as to whether they would be an ultimate mechanical 
success or not.” Continuing, he says:—" Within the last 
few years there had no doubt been a very considerable 
advance in the use of underground or conduit systems 
of electric traction. I understand that there is a very successful 
conduit system now at work in Brussels. There are various contact 
Systems without a slot which are under experiment at present, but I 
thi: k it cannot be said that any of them have as yet passed the expe- 
rimental stage. None of them have really been practically used in 
tramway working. It is stated by tramway people that the conduit 
by stem costs in working about jd. per car mile more than the over- 


head system. I do not know whether there exist really sufficient data 
to justify this statement. My own impression i+, that the two 
syetems would be practically the same in cost of working. But there 
is no doubt tbat the conduit system will be very greatly more expen- 
sive in first cost, and in the case of a Oorporation taking it up for 
themselves, it is no doubt for them to find out whether in their par- 
ticular case the additional convenience and sightliness of an under. 

round system is worth the very large additional capital expenditure. 

suppose that to answer a questioa like this for Dundee, it would 
be really necessary to have comparative estimates made, and ons 
ought also to know, as far as such a thing can be known, the extent 
of the (bjection which your people would have to overhead wires. 
In case of small towns where additional capital expenditure would be 
very serious, and where the traffic cannot be expected to psy except 
on a minimum of ie apes there is no doubt that the overhead system 
is the only one which is practically feasible, but in the case of a large 
and wealthy city like Dundee, it has become a matter for eerious dis- 
cussion now that it is possible to see tramways successfully running 
worked on an underground system and without a trolley wire." 

When a mil ute came before the Town Council last week 
recommending the adoption of the overhead trolley system 
of haulage for the trams, a member thought they were going 
too quickly and should work away with steam and horse havlage 
fora time.” He moved accordingly, and the motion was seconded. 
Ex-Provost Brownlee moved the confirmation cf the minute, and in 
doing so said that they could hardly be accused of rushing the 
question, sceing that it had been under consideration for 18 months 
He proceeded to explain why there should be no delay. They had, 
under the agreement, to pay a considerable sum to the Tramway 
Company. Was there any reason for their taking over the lines if 
they were not to improve the system? They had to take over the 
tramways on June ist, and they must have their arrangements made 
before beginning, and it was of the very first importance they should 
have a resolution come to immediately. Was there any person there 
—assuming the conduit system was ultimately proved to be a 
success—was there any person in that room who would recor- 
mend that the conduit system be laid down when informed 
that it cost from £5,000 to £6,000 a mile more than the overhead 
system? However, assumirg tbat, within a few yeare, the condait 
sys em was proved to bs a success, what did they lose? It wasa 
comparative trifle. Toe poste and the wires were all they could lose. 
The rails, boxer, and feeders would be all there as before, and a. 
they would do was to remove the posts to some of their soburbac 
lines. Within the first year alone, with the saving on intirest aod 
working experses, he thought they would have more money than 
would lay down a conduit system in the centre of the city after i: 
had b.en proved to be a success. Was there any reason, then, for 
hesitation at all? After discussion, the ex-Provost's am»ndment was 
carried by 23 votes to 4. 


Electric Car Fatality.—On 29th ult. an inquest was 
held on the body of a labourer named Danne, who jumped of an 
electric car at Dablin and was run over by the trailer attached to it. 
The jury found that the officials on the cars were nct to blame, 
and they expressed disapproval of the use of trailer cars in the city. 


Exeter.— The Finance Committee last week recommended 
the Council to take steps to purchase the tramway undertaking, with 


a view to extending it and adopting electric traction; also to oppose 


the proposed provisional order (f the Exeter Tramways Byndicste. 
The City Council passed the resolutions, and directed the committee 
to immediately open negotiations with the owners of the tramways, 
with a view to early purc 


Gillingham.—At the District Council meeting on the 14. 
inst. a letter was received from the Light Railway Commissioners 
saying that they proposed to make an order for the nut electric 
railway scheme in the terms of the draft submitted. The Council 
was to consider the draft yesterday. 


Glasgow.—Last week the Tramways Committee resolved 
to extend the trolley system of cars from Glasgow Oroes to Goran- 
hill. An experiment with the conduit system will be made in some 
other part of the city. 


Great Grimsby and Cleethorpes.— In their latest 
report to the shareholders, the directors of the Provincial Tramways 
Company etate that they have given notice of a Bill in Parliament in 
the ensuing sessicn to enable the Oleethorpes section of the Great 
Grimsby street tramways to be extended and worked by electric 
traction, and to enable the company on the one band and the Corpora- 
tion of Great Grimsby and the Oleethorpes local authority on the 
other hand to enter into agreements with regard to the postponement 
of the dates of purchase. 


Hastings.—At last Friday's Town Ccuncil meeting, à 
letter was read from the British Electric Traction Company, inti- 
matiog that it is their intention to promote next session a Bill for 
the purpote of providing tramway communication between St. 
Leonards and Bexhill. The Bexhill Council had given consent to the 
proposed line, and Lord De la Warr and other landowners had also 
assented to the company’s proposals. The company were of opinion 
that the proporals of the 5 did not clash with their scheme, 
bat, on the contrary, va or considerable advantage must aocrue 
from a physical junction between tbe two lines. The company 
offered to work the proposed Corporation tramline on lease. It wa 
proposed that the company be informed that the Corporation did not 
consent to the scheme, and would therefore oppose the eame; but an 
amendment, referring the matter to the committee who have tke 
tramway question under consideration, was carried by 19 to 15, 


(Continued on page 869.) 
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A LARGE ISOLATED PLANT. 


WHATEVER demerits isolated plant msy possess in these 
days of almost universal public supply, there are many 


conditions. under which it renders excellent service. One of 


the largest and most interesting examples of an isolated plant 
is that of the Royal Agricultural Hall, Islington, and an 
idea of its magnitude may be obtained from the illu:trations 
accompanying this article. 

Some amount of skill has been necessary in arranging the 
plant to the best advantage, for even in so spacious a build- 
ing as the Agricultural Hall it is not easy to find space that 
would accommodate an extensive array of engines and 


GENERAL VIEW 


dynamos, especially when the plant is belt driven and the 
drive a fairly lengthy one. 

The engine and dynamos are placed in a specially recon- 
structed room under the floor of the hall. As the size of 
the plant has gradually increased, structural alterations have 
been rendered necessary, but the contractors have made 
admirable use of the space at their disposal. 

The dynamos are gas driven, the engines being of the well- 
known Andrews Stockport type. We have, on different occa- 
sions, given the chief features of this engine; but as the most 
recent additions to the Agricultural Hall plant comprise some 
new and interesting details, it will be useful to record them. 
There are five sets of Plant, the engines each developing 


about 63 brake hors2-power. Needless to say, the scavenging 
principle is employed, though th» exhaust pipes in no case 
are esp2cially long. One of the most marked improvements 
of recent times in gas engine practice is the use of a double 
ignition tube bracket. The advantage of this is that if a 
tube gives way when the engine is running the second tube 
can be instantly pat into action, thus avoiding the stopping 
of the engine and the consequent extinction of the lighting. 
Each engine is provided with an automatic self-starter and 
the usual form of high speed governor that generally accom- - 
panies this type of engine. 

The engines are coupled by belts to five shunt wound 
generators of Messers. Crompton & O2.'s manufacture, each 
having an output of 880 amperes at 110 volts. The arma- 
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tures are of the drum bar type pattern, and the machines 
are provided with a third bearing. Each is fitted with a 
heavy fly-wheel and split bearings with self-oiling oil 
rings and gauge glasses. In connection with two of the 
machines a shunt wound “booster” is built on the same 
shaft for the purpose of raising the pressure to charge the 
accumulators, and they are connected in such a way that 
this can be done whilst keeping 100 volts on the lighting 
circuit. 

The switchboard is of enamelled slate in 10 sections, and 
is supported and fixed by means of a wrought-iron frame. 
Its length is 24 feet, and it is divided so that five of the 


panels are positive and five are negative. Each machine is 
F 
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connected to its respective panel, on which are 


ammeter, automatic cut-out, and double-pole safety fuses, the galleries are raised and lowered 
whilst a main ammeter is provided for reading the total out- with special means for taking up the 


put. From the 
main bus bar, which 
is capable of carry- 
ing 2,000 amperes, 
are taken 21 cir- 
cuits, which feed 
the various parts 
of the hall. On 
each pole is 
fitted a S.P. 
200-ampere quick- 
break switch as 
wel as a 200- 
ampere fuse, whilst 
12 ammeters are 
provided to read 
the load on the 
various circuits. 
Each “booster” is 
fitted with a fase, 
and by means of a 
two-way switch 
either can be used to 
charge the battery. 
An eight-way bat- 
tery switch is also 
provided for mair- 
taining the pressure 
on the lighting 
circuit. In a pro- 
minent position are 


fitted voltmeters for 


reading the pressure 
of the dynamos or 
accumulators. 
Shunt resistances of 
the Crompton tubu- 
lar pattern are used 
for each machine, 
The dynamos are 
al run in parallel 
with a set of accu- 
mulators of such 
a capacity that in 
the event of one 
engine breaking 
down, they would 
supply its load till 
another is switched 
in. On two separate 
boards are fitted 
eight double-pole 
change-over 
switches, so that 
current may be 
used from the Isling- 
ton Vestry in the 
event of an over- 
load. The Vestry 
have brought in 
four sets of mains 
which are taken to 
a separate switch- 
board, upon which 
is fixed four doubk - 
pole switches, an 
ammeter to each 
service, and a volt- 
meter. From this 
board are taken the 
mains to feed the 
two change-over 
switchboards. | 

The lighting of 


View or Gas ENGINES. 


placed an lowered by means of counterweighta, whilst those under 
p s counterweigh 


t 

cable. One of 
the most notable 
features in the 
lighting of the 
Agricuitaral Hall 


is the arrangement 
made to meet the 
extra demands for 
current that ooca- 
sionally arise in the 
different shows. 


temporary plant is 
frequently en- 


manent lighti 
neri are totally 
istinct from the 
mains t Hat are used 
in conjunction with 
the temporary light- 
ing plant, and are 
controled by the 
circuit switches io 
the engine room. 
Four sets of 200. 
am mains ere 
used for the tempor- 
ary lighting in the 
main hall and a 
every 24 feet special 
cut-onts are tapped 
on for connecting on 
temporary leads for 
show lighting. Two 
sets of 100-ampere 
mains are run round 
the gallery for the 
same x. To 
give an idea as to 
the number of 
lights connected on 
some occasions, it 
might be mentioned 
that during tbe 
recent Stanley Show 
the engine room had 
togive its maximum 
output (1,900 am- 
peres), ers à 
temporary steam 
plant had to be put 
down to supply an 
extra 700 amperes. 
The temporary 
plant in this case 
consisted of three 
portable type 
engines of a com- 
bined  horse-power 
of 120, driving 
three dynamos. In 
addition to the sup- 


. ply from this source, 


150 amperes were 
taken from the 
Vestry’s mains. 
Obviously, the 
running costs of 
such an installatioa 
are of extreme Ii. 


the hall is carried ont by means of arc lamps. These terest, but for private reasons we are unable to give 


number about 150, and are of the “ Crompton-Pochin” 10- 
ampere type, wired two in series across 100 volts. Those 
In the centre are suspended from the roof, and raised or 


the exact figures, we are assured, however, that they are 
especially satisfactory when it is remembered that for four 
months during the year the plant is lying idle. 
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The consumption of gas per brake horse-power is 
extremely favourable. On a recent visit to the Agricultural 
Hall we inspected the log, and found that the average con- 
E e was about 154 cubic feet per B.H.P. 

The following is the record of gas consumption on one of 
the 25 H.P. nominal Stockport gas engines, running during 


the Stanley Show at Agricultural’ Hall :— Gas 

censum 

O. I. 

Friday, Nov. 18th, running from 3 p. m. to 10 25 7 h. 25 m. 5,800 
Baturday , 19tb, „ » 3.10 „ 10 80 7 h. 20 m. 6. 300 
Monday „ 2l& » „ 230 „ 10 30 8 h. 6.800 

y „ 220d, „ „ 310 „ 10.25 7 h. 15 m. 6,00 
Wed. „ 29rd, „ » 2 55 „ 10.20 7 b. 25 m. 6.500 
Tur. „ 24th, „ „ 230 „ 10.20 7 h. ko m. 7,000 
Friday „ 925b, „ „ 8 „ 10.10 7 h. 10 m. 6, 100 
Saturday „ 26th, PP » 240 „ 10.15 7 h. 35 m. 6,700 


The'aversge load for the five engines during the 

week was 1,480 amperes, at 104 volts (running 

). The average load of the engine, of 

which we give the gas consumption above, was 
about 350 amperes. 


The whole of the electrical work has been 
carried out by Messrs. F. A. Glover & Oo., 
under the supervision of Mr. W. T. Golledge, 
who also acts as resident engineer for the 
said firm, the engines being supplied by 
Mears. Bilbie, Hobson & Co. 


HEATER DETARTARISER. 


Tux illustration shows a large Chevalet 

heater detartariser constructed by Mr. William 

Boby, and which has been for some time in 

anges at the central station of the Chelsea 
lectricity Supply Company. 

The full capacity of the detartariser is 
6,000 gallons of water rer hour, which, by its 
means, is heated to a temperature of 212° F., 
and at the came time is efficiently softened. 

The main exhaust pipe from the engines 
is shown at the back of the apparatus, a branch being 
taken from the horizontal portion of the exhaust pipe 
to the inlet to the detartariser. 

The cold water 
flows in at the top 
of the machine, by 
means of the funnel 
which appears upon 
the illustration, the — 
flow of water to the m 
machine being regu- 
lated by a float con- 
tained in the small 
vessel at the side of 
the detartariser, the 
float being  con- 
necked to a lever 
actuating a valve 
fixed to the inside 
of the funnel. 

The softening 
action of the appa- 
ratus depends upon 
the application of 
the heat derived 
from the exhaust 
steam, to the water, 
for a period of time 
sufficiently long to 
effectually drive cff 
the carbonic acid 
gas, which renders 
the contained lime 
insoluble so that it 
18 deposited upon | 
the inner surfaces of the apparatus itself. It is claimed 
for this detartariser that by its means the water is kept 
at actual boiling temperature for a considerable length 
of time, whilst the back pressure caused in the exhaust 


pipe is so small as to be practically negligible. Two 
gauge glasses will be observed in the illustration, 
and they are so arranged that the amount of back 
ressure caused can be read upon these two glasses in 
inches of water column. At full load the back pressure 


is under 4-lb. above atmospheric: pressure. As will 


be seen the machine consists principally of a number of 
circular trays set one upon the other, the joints not requiring 
to be bolted as the weight of the parts, and the water is 
sufficient to make the joints secure. The bolts shown at 
intervals round the circumference of the machiae are for 
convenience in putting it together, and during its working 
these bolts may ba loose. For cleaning purposes the whole 
of the trays can be lifted down and the deposit removed. 
The deposit takes the form of a compast crust, which, 
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A LARGE ISOLATED PLANT.— SWITCHBOARD. 


however, does not become hard as there is no direct 
application of heat to it, and even if allowed to become 
dry it always remains extremely friable. When 
wet it is easily 
removed by ashovel 
or scraper, and the 
operation of clean- 


ing is a speed 
ed As will, ls 
seen by the illus- 
tration, the space 
occupied by the 
apparatus is not 
great in comparison 
to its large capa- 
city. An import- 
ant advantage of 
this apparatus 13 
the fact that its 
heating power 
does not diminish 
as the deposit 
accumulates 
inside it, and 
the water is de- 
livered as hot 
when the proper 
time for  clean- 
ing has been 
reached as when 
the apparatus is 
clean. The heating 
action is such 


A LARGE IsSOLATED PLANT.—VIEW OF ONE SET. that the water 


| will have its 
full heat when the apparatus is working at its greatest 
capacity; in fact, it has a tendency to be slightly 
rie than when the machine is working at lighter 
loads. 
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TRAIN LIGHTING. 


ALTHOUGH the Midland Railway has spent large sums in 
establishing oil-gas generating depóts at various points of 
their system, it would appear that they have not quite 
abandoned their regard for the electric light. A dining 
raloon attached to the 6.45 train at St. Pancras has for 


some time now been lighted by the Stone system. This 


train travels between London and Manchester, and is one of 
the company's best trains, equipped for the main part, 
with the most modern stock. 

Quite recently, too, the 5.40 p.m. from St. Pancras to 
Bradford, vid Nottingham, has also been electrically lighted 
by the same system, with the exception of a third-class dining 


dining car each of these standards carry four 8-C.P. lights 
and as each of these clusters serve but two tables, there is an 
abundance of light. The compartment of an ordinary coach 
is, however, provided with but two lights—the first-class of 
10-C.P. each and the third-class of 8-C.P. each. It is nct seen 
why the private compartment should be less brilliantly lighted 
than the same space in the dining coach. It would appear that 
if the 20:C.P. is sufficient for the one it ought to be good 
enough for the other. It cannot be supposed that a man 
wants more light to find the way to his moutb, and yet it 
would seem that such is the idea carried out on many rail- 
ways. At all events, we fear many will experience some 
difficulty in determining why one should have so much light 
in excess of the other. 


HEATER DETARTARISER. 


carriage, which for the present is lighted by gas. It is, how- 
ever, understood that Messrs. Stone are fitting another 
vehicle to take its place, when the entire train composed 
of six vehicles—all bogies—will be lighted by this system. 
We do not know what course is to be pursued in the mode 
of lighting the coaches yet to be attached to this train, but 


if the ordinary coaches are to be lighted in the manner those 


in use are lighted, we question if it will be regarded as a 
success, The firat-class dining carriage is most brilliantly 
lighted, but this cannot be said of the others, The lighting 
in all cases is effected from the centre of the vehicle by a 
form of inverted rigid standard fixed in the roof, 


In the 


(See page 867.) 


We have always considered that the centre of the roof is 
not the best place from which to light a railway coach. As 
a rule passengers seek the corner seats, and whea so seated 
with a light in the centre of the roof, unless they bend 
forward so as to get the light upon the subj ct they may be 
reading, the light is both deficient and disagreeable to the 
eyes. The proper. position for the light is over the seat 
occupied by the reader or at his back. Why cannot those 
who deal with this work give us all the conveniences of 
which the electric light is capable. It is to ba regretted, 
and we hope to-see an improvement in the vehicles which 
wé are told are yet to be ligtited. 


- is — — 
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ELEOTRIO TRAOTION AND MOTIVE 
POWER NOTES. 


(Continued from page 864.) 


Ipswich.—The Tramways Company has decided to sell 
its undertaking to the Drake & Gorham Syndicate for £30,000. The 
undertaking cost £32,000 to lay down and equip, and the present 
system of horse trams is to make way for electric trolley trams. 


Kew and Hounslow.—The London United Tramways 
5 bave commenced laying the electric tramway line through 


Light Railways.—Applications for light railways are 
received by the Light 5 twice a year, in the 
months of May and November. The applications received in 
November, 1898, amounted to 54, under which it is proposed to con- 
struct 4924 miles of line, at an estimated cost of £3,344,563. This 
estimate (says the Times) is for construction only, and does not 
include the coet of plant and rolling stock for their equipment. This 
is the largest number of applications that has yet been received by 
the Commissioners in any one half-year. The total number of applica- 
tions previously received in the four half-years since the appoint- 
ment of the Light Railway Commission in 1896 amounted to 121 for 
1,802} miles of line, at an estimated cost of £7,555,976 for 
construction. 


Liverpeol.—The Tramways Committee of the City 
Council wes on Wednesday to bring forward a recommendation for 
the purchase of 12 motor cars, at a cost of £6,752, from the British 
Tromson- Houston Company, Limited, of London. They also recom- 
mended the extension of the electric tram system recently opened. 


London.—Writing to the Daily Graphic to correct an 
error, Mr. Clifton Robinson, managing director of the London United 
Tram ways Company, says: Will you kindly allow me to say that the 
London County Council have approved of the trolley on the two lines, 
one from Acton, on the Uxbridge Road, to the Central London 
Electric Railway, Shepherd’s Bush, and the other from the latter 
point along the Goldhawk Road to Young's Corner, conditionally that 
we lay down an approved form of underground electric traction on 
the third section, between Young's Corner and Hammersmith Broad- 
way? The directors of the Lcndon United Tramways are now 
considering the practicability of falling in with the views of the 
London Oounty Council on this latter point, it being generally con- 
ceded that the installation of the undergound system is intended as 
an experiment by the Council at the expense of the company.” 


Manchester.— Last week a deputation from the Man- 
chester Corporation went to Glasgow to inspect the Springburn 
electric tramwayr. After inspecting the line, cars, car works, and 
power station, luncheon was served at the Municipal Buildings, the 
Glasgow Tramway Committee and officials being present. 


Middleton.—The mayor has received an intimation from 
the Board of Trade that in a few days that authority will issue an 
order giving permission to the British Electric Traction Company to 
construct a tramway between Middleton, Manchester, Rochdale, ard 
Oldham. Application to construct the tramway was made under the 
Light Railways Act, and the Middleton Corporation entered an 
opposition on the ground that proceedings should have been takın 
under the Tramways Act, which offers a purchase clause more equit- 
able for local authorities. However, they have been overruled on 
that point, and it is expected the tramway will be at once proceeded 
with. Permission bas yet to be obtained to bring the tramway 

pplicatio a ta EM to this. is being mad Ap lication ib boing 
a ion B g e, Application is being 
made in sections, plans being last week deposited for the entrance 
of the tramway upon the boundaries of the city of Manchester at 
Oheetham Hill. 


Rotherham,—At a recent meeting of the Highway Com- 
mittee a letter was read from the Drake & Gorham Electric Power 
and Traction (Pioneer) Syndicate, Limited, with reference to estab- 
lishing an electric traction scheme through Rotherham to Rawmarsh, 
and asking if the Corporation would sanction their obtaining powers 
for so doing. The recommendation of the committee was that the 
town clerk inform them that inasmuch as the Corporation were 
intending to construct trams they could not entertain their applica- 
tion. The Gas Works Committee have appointed a sub-committee to 
3 and report as to an installation of electric light for the 

ug 


Sheftield.—The Corporation tramway power station is 
being pushed forward. Operaticns have been in progress since July 
last. At first there will be three Allis engines of 300 H.P., coupled 
to dynamos of 225 kw. capacity, and three 300-H. P. boilers by 
Mesers. J. Brown & Oo., Limited. 


Sunderland.—A meeting of the ratepayers last week 
approved the Council’s tramways municipalisation, extension, and 
electrical equipment scheme. 


Tynemouth.—A Committee of the Town Council has 
ratified the proposed agreement between Tynemouth Corporation and 
the British Electric Traction Company, Limited, which had been 
tentatively settled. Under the agreement the Corporation are to 
supply to the company electrical energy for the working of the tram- 
ways in the borough and the light railways which the company 
propose to construct, 


TELEGRAPH AND TELEPHONE NOTES. 


The City and the 1e cphone Serviee.— Last week at 
the Court of Common Council Mr. Turner, chairman of the Streets 
Committee, said that the Corporation were about to call a confererce 
in Guildhall of the local authorities of the metropolis on the subject 
of telephones, and he hoped useful results would boanie at. 


Edinburgh Telephenes —57 29 votes to 19 the Edin- 
burgh Town Council last week disapproved of the minute with 
regard to a municipal telephone license. 


French Cables and War.—The Times correspondent 
at Bt. Jobn’s, Newfoundland, telegraphed on 6th inst: The French 
cable steamer, Amiral Caubct, is changing the position of the French 
cables across the Grand Banks to avoid their being cut in war time.” 


Glasgow Telephones.—At a mecting of tle Telephone 
Committee of Glasgow Corporation on let inst. it was intimated that 
an agreement bad been concluded between the National Telephone 
Company and the Ericssor-Bell Telephone Company, under which no 
instruments of the Eric:son-Bell type will be sold to the Glasgow or 
any otker Corporation. This isa move of the greatest significance, 
as the Corporation's tenders and estimates were bated on the under- 
standing that Ericsson-Bell instruments, switchboarde, and other 
telephone appliances would be adopted. Writing on November 25:h 
to the town clerk, the Ericsson-Bell Telephone Company said :— 
“ Wo regret having to withdraw our quotations for multiple switch- 
boards, telephones, &c., dated September 231d, 1897, for reasons per- 
sonally explained to you to-day, which please mte.” Mr. A. R. 
Bennett, the expert who gave the Corporation an estimate of the cost 
of inaugurating a municipal system, wrote to Sir James Marwick 
from Harlesden, London, on the 28th as follows:—" Messrs. L M. 
Ericsson & Co, the manufacturers of telephone apparatus at Stock- 
holm, have officially informed me that they have entered into an 
agreement with the National Telephone Company not to supply any 
telephone apparatus for Exchange purposes to any municipality or 
corporation within the B. itish Isles or any licensee of Her Majesty's 
Postmaster-General, and tbat any orders must be accompanied by an 
agreement that the would-be purchaser will not sell, let, lend, or 
dispose of to, «r suffer or permit to ba used by, any such munici- 
pslity, corporation, or licensee. I think that this is a matter that 
should be brought to the cognisance of the Telephone Committee 
before any consultation with the National Company takes place. 
Probably attempts will be made to induce other suppliers to conclude 
similar agreements." 

The Corporation had a lengthy discussion about its proposed 
Telephone Bill last week. Various clauses were considered and 
passed. An amendment delaying approval of the Bill until there 
had been an opportunity to consider the proposals of the National 
Telephone Company was lost by a majority of 29 votes. 

The Parliamentary Bills Committee has agreed to pledge the Cor- 
poration Loans Act in substitution of or in addition to the Common 
hee Fund as security for the carrying out of the telephone 
scheme. 


Government Telegraph in Cuba.—A Chicago paper says 
that an order bas been given to the United States Signal Corps to 
begin the construction of an overland telegraph line from Guanta- 
namo, vid Santiago de Cuba to Manzanillo. The line is to be con- 
stracted for the transmission of official despatches by the Govern: 
ment, but i¢ is announced that commercial telegrams will ba 
accepted. 


Hampstead Telephones. — Last week the General 
Purposes Committee recommended the Vestry to take no furthr 
action at present in the matter of the agreement proposed to bs 
entered into with the National Telephone Oompany on the subject 
of underground mains. 


Islington Telephones.—A long debate on the overhead 
telephone wire question had been expected at the last meeting of the 
Islington Vestry consequent upon the presentation by the Works 
Committee of a report stating that the National Telephone Company 
bad taken no steps to comply with repeated communications rè» 
questing the company to conform to the bye-laws of the London 
County Council made under the London Overhead Wires Act, 1891. 
Tae committee further stated that so far from complying with such 
notices the company had continued to ignore the bye-laws and to 
erect overhead wires of a span exceeding 115 yards, and they 
recommended that instructions should be given for proceedings to be 
at once taken against the company in the matter. Before this 
report was reacbed, Mr. W. F. Dewey, the vestry clerk, announced 
that a memorial on the subject bad been received from the National 
Telephone Company, together with & number of letters from sub- 
scribers in the parish protesting against the proposed action of the 
Vestry. The vestry clerk intimated that Mr. Olay, the company’s 
district superintendent, desired to lay their case before the Vestry, 
and the chairman of the Works Committee then obtained permission 
to withdraw the report for further consideration. After a long 
debate, the Vestry decided that the matter should not be shelved 
but should be further considered. 


Reduction of Telegraph Rates to the Cape.—We 
make the following extract from a letter addressed by Mr. Henniker 
Heaton to the Associated Ohambers of Commerce of South Africa. 
After referring to the ote rates, Mr. Henniker Heaton writes :— 
“There can be no doubt that the cable is far too costly to be gene- 
rally used. A beneficent invention, which should enure to the good 
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of all, is a luxury forthefew. It would give me the greatest gratifica- 
tion if there were electrical communication, at popular rates, with 
colonies like South Africa. A rate of 5s. per word is in effect a 
crushing tax on commerce. Thanks to the energy of Mr. Rhodes, we 
shall soon have a landline from Capetown to Alexandria. Let us 
hope that the great man will insist on the lowest tariff that will 
suffice to pay expenses, and yield a moderate profit. Ia my opinion 
messages might be sent at a profit from London, or, say, Canterbury, 
to Capetown, at 18. per word. (In Australia a message can be sent 
3,000 miles overland for 1d. per word.) I need not enlarge to men of 
business on the priceless advantages of cheap electrical transmission. 
It is as wrong and foolish to tax letters and telegrams in order to 
enrich a bandful of capitaliste, as it is to erect tollgates on a bridge, 
or on the highway, for the benefit of the lord of the manor. Yet we 
have these heavy cable rates to pay to every part of the Empire, and 
I care not who knows it, I am a determined enemy of such rates. I 
would earneatly beg your association to take a leading part in pro- 
moting the acquisition of all cables by the State, all over the Empire, 
with a view to reducing and popularising the tariffs Failing this, 
Iren jour traffic over English and Continental Government land- 
es. 


Strategic Cables. — We read that the House of Assembly 
of the Cape of Good Hope has passed, without debate, the Naval 
Contribution Bill, by which the Cape agrees to contribute annually 
the sam of £30,000 for the purposes of the Admiralty. It may be 
remembered that it was at one time suggested that this contribution 
should be diverted from this purpose, and should be handed over to 
the Eastern and allied Telegraph Companies to assist them in catry- 
ing their “ all-British " cable vii the Cape to Australia; a work which 
these companies may reasonably be invited to carry out without any 
increase to the very liberal subsidies which they already receive. Ia 
discussing the contribution made by the Cape, the Toronto Globe 
expresses the opinion that, as far as Canada is concerned, it would be 
preferable to contribute to the laying of a strategic Imperial cable 
across the Pacifi». The following is a telegram from the Ottawa 
correspondent of the Outlook :—''I have the authority of a member 
of the Dominion Government for the statement that Canada 
ia prepared to reconsider her position on the question of 
the all-British Pacific cable. As the negotiations now stand, 
Australasia would contribute four-ninths of the cost, the 
Motherland three-ninths, and Canada two-ninths. I am now 
able to state that Canada, though realising the preponderance 
of British and Australasian interest in the project, is prepared, 
if necessary, in view of its Imperial importance, to increase her share 
beyond two-ninths: An early announcement of the amended pro- 
position is expected. Lord Strathcona, High Commissioner in 
England, who is in conference with Sir Wilfrid Laurier aad Bir 
Richard Cartwright at Washington, favoura a speedy conclusion to 
the negotiations now proceeding with the Home Government. The 
matter becomes urgent because of the acquisition of the Philippines 
by the United States and the probable construction of a cable to San 
Francisco, thus forestalling the Imperial project." It would appear 
as if the French Government recognise the strategic value of sub- 
marine cables, as we read that the French cable steamer Amiral 
Caubet is at present changing the position of the French cables 
across the Banks of Newfoundland, to avoid the rick of their being 
cut in war time. We may here add that the New York-Hayti cable, 
which at one time was looked on as a strategic prolongation of 
the French Atlantic cables, has been interrupted since the end of last 
month. 


Submarine Cables.—A Reuter telegram from the Hague 
says that on 29th ult., the Second Chamber of the States-General in 
its sitting approved the convention between Holland and Great 
Britain concerning joint property in submarine cables between th 
two countries. 


Telegraphie Interruptions and Repairs:— 


OABLES. Down. Repaired. 
West Indies— 

Bt. Lueia- St. Vincent . Sept. 24th, 1898 ... E 
Amason Company's cable— 

Oable beyond Gurupa... June8th,1898  .. - 
Saint Louis-Novonha ... Oct. 17tb, 1898  ... eee 
Para-Maranham ... . Nov. 25th, 1898  ... i 
Dartmouth-Guernsey ... Dec. Ist, 1888 
New York-Hayti ... Oct. 30tb, 1898 sws 

... Nov. 22nd, 1898 ... Nov. 30tb, 1898. 


Majunga-Tananarive 


97 7 


.^ Dec. 6th, 189898. - 


Telegraph Hates to the Argentine Republie.—In his 
message to Congress, the President of the United States says:—" I 
have found cccasion to approach Argentina with a view to the 
removal of the differences in the charges imposed upon cables of the 
American Corporation in the transmission between Buenos Ayres and 
the cities of Uruguay and Brazil of through messages from and to the 
United States. Although the matter is complicated by the exclusivist 


concessions granted by Uruguay and Brazil to foreign companies, 1 


have strong hope of a good understanding being reached." In con- 
clusion, President McKinley expresses his sense of the fitness of an 
international agreement whereby the interchange of mcssages over 
connecting cables may be regulated on a fair basis of uniformity. 


CONTRACTS OPEN AND CLOSED. 


OPEN: 


Barnsley.— December 12th. The Corporation is inviting 
tenders for the supply and erection of (1) Lancashire boilers and Green's 
economiser; (2) engines, dynamos, switchboard, condensers, f sed water 
pumps, balancing transformers, boostere, piping, tanks, crane, wiring of 
electricity supply works, and engine, &c., foundations; (3) secondary 
batteries and acceseories; (4) feeder and distributing mains (solid 
system), potential leads, network and service boxes, and service 
connections. Specifications and all particulars can be obtained on 
application to Mr. Thos. L. Miller, M.I.E.E., 7, Tower Buildings, N., 
Water Street, Liverpool, on payment of £1 1s. for each section, 
returnable as usual. 


Beckenham. — December 17th. The Urban District 
Council invites tenders for water-tube boilers, alternators, trape- 
formers, pipe work, feed pumps, arc lamps and cables and 
other street works, travelling crane, &c., &c., for the electric lighting 
scheme. Specifications, &c., from Mesers. Wilson & Story, 66, Victoria 
Street. See our Official Notices November 18th. 


Fleetwood.—The North Euston Estate Company, Limited, 


wants tenders for an installation of wiring, switchboards, &c., for the 


electric light, current being taken from the town supply; also for 
TENE bells. See our “Official Notices" December 2nd for par- 
ticulars. 


Leeds.—December 29th. The Council is inviting tenders 
for underground conductore, switchboards, &c., in connection with 
the electric tramways. Particulars from the city engineer or Messrs. 
Hopkinson & Talbot, 26, Victoria Street, 8.W. See our “ Official 
Notices " for particulars, 


Salford.—December 15tb. The Electric Lighting Com- 
mittee want tenders for the supply and erection of the following 
plant for the Electric Light Committee. Section (1) boilers; (2) 
engines; (3) dynamos; (4) boiler feed pumps, &c.; (5) mechanical 
stokers; (6) superheaters; (7) economisers; (8) condensers, &c.; (9) 
steam and water pipes; (10) cranes and weighing machines; (11) 
tanks, &c.; (12) switchboards; (13) booster. Specification, infor- 
mation, &c., may be obtained from the electrical engineer, Walness 
Road, Broughton, on payment of £5, returnable as usual. 


Shoreditch.—December 13th. The Vestry want tenders 
for six direct-current rotary transformers. See our Official Notices 
November 2bth. 


Stirling.—January 2ad. The Burgh Commissionera are 
inviting tenders for Lancashire boilers, engines, dynamos, pumps, 
piping, crane, accumulators, switchboard and boosters, arc lamps, 
and various other apparatus, &c., for the electric lighting of the 
town. Oonsulting engineer, Prof. A. B. W. Kennedy. See our 
" Official Notices " this week for particulars. 


Sunderland.—December 30th. The Corporation wants 
tenders for the supply of three 125-kw. direct current high speed 
steam dynamos, 460 volts. Borough electrical engineer, Mr. J. P. C. 
Snell. See our Official Notices for particulars. 


CLOSED. 


Hampstead.—aAt the last Vestry meeting, on the recom- 
mendation of the Lighting Committee, it was agreed to accept the 
estimates of the following firms for the supply of plant in connection 
with the West End Lane and Mill Lane aro lighting scheme:—For 
arc lamps and switches, Messrs Crompton & Oo.; alternating lamps 
and switches, the Reason Manufacturing Co., Limited; arc lamp 
posts, Mr. J. Kersbaw; street boxes and cast-iron pipes, Messrs. 
S e 15 ; and arc lighting cable, rubber insulation, Mesers. W. T. 

ver & Oo. 


Shoreditch.—The Vestry on Tuesday resolved to accept 
the quotation of the British Insulated Wire Company to supply and 


. lsy conduits in the Haggerston District at a cost of 10s. 8d. per yard. 


FORTHCOMING EVENTS. 


Monday, December 12tb.—At 8 p.m. Society of Arts. Acetylene,” 
by Prof. Vivian B. Lewes. Four lectures. Oantot 
Lecture IV.—The combustion of acetylene; acetylene 
burners; smoking and carbonising of burners; burners 
for heating; acety lane for gas engines; diluted acetylene 
and ite applications. 

Wednesday, December 14th.—At 7.30 p.m. The Institution of Elec- 
trical Engineers (Students' Section), in the Library of 
the Institution. Paper on Notes on Electric Light 
Installations,” by F. W. Purse, Student. 
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DINNER OF THE INSTITUTION OF ELEC- 
TRICAL ENGINEERS. | 


TE tenth annual dinner of the Institution was held at the 
Hotel Cecil on Wednesday evening, Mr. J. Wilson Swan. the 
President, in the chair. Among the guests were the Right 
Hon. the Earl of Dandonald, the Right Hon. the Earl of 
Lichfield, the Right Hon. Lord Monkewell, the Right Hon. 
G. Shaw-Lefevre. Sir Richard Webster, Q.C., General Sir R. 
Harrison, Mr. W. H. Preece, C B., Admiral Sir W. J. L. 
Wharton, Sir J. Crichton Brown, F.R.S, Sir Courtenay 
Boyle, and Sir E. Frankland. ö 

After the usual loyal toasts had been duly honoured, Sir 
Richard Webster rose to propose the toast of the evening, 
the * Institution of Electrical Engineers.“ He said this year 
had robbed the Institution of two ereat lights, Latimer 
Clark and Dr. Jobn Hopkinson. He looked upon the 
Inetitution as the embodiment of the most extraordinary 
development of science of the Victorian era. It was true to 
say that the developments of electricity were practically 
taking place during the 60 yeara of Her Majesty's reign. 
He referred to the pioneers ot land and submarine tele- 
graphy, men who were discoverers in an unexplored and 
trackless forett who bad cleared away enormous difficulties. 
The present electrical engineer he considered the most 
powerful factor in modern scientific work. In coupling one 


name with the toast, he held that no man could more 


worthily represent the Institution than Mr. J. Wilson Swan. 
He (the speaker) had been aseociated with Mr. Swan, and 
had learned to appreciate the marvellous acumen he brought 
to bear upon his discoveries. 

The President, in responding, said if electrical engineering 
was not an ancient art, he thought it was a little older than 
the statement of Sir Ricbard Webster implied. That was 
impressed on his mind by the rhyme which he learned from 
an old sailor 60 years ago :— 

With spark that he caught from the skies 
He displayed the unparalleled wonder, 
And saw with delight and surprise 
That a rod could protect us from thunder. 

Electrical engineering then referred to was of a negative 
kind, preventing it from doiog mischief. The difference 
between the time of Franklin and our day was that, instead 
of merely preventing it from doing mischief, electricity of 
Victorian times had been brought into subjection, and had 
been made a useful, obedient, and profitable servant. The 
Institution had been founded when the first great applica- 
tion of electricity was undertaken—telegraphy. It had, 
however, adapted itself to the wants of the times, and kept 
in the van of progress. It had twice changed its name, and 
twice modified its rules. They could congratulate themselves 
upon its present position; its revenue was increasing, their 
fiaances were sound, and they made both ends meet. In 
course of time there would be a local habitation which they 
could call their own. Referring to the statistical side of 
electricity, they could count their tramways by thousands of 
miler, their horse-power by hundreds of thousands, and their 
incandescent lamps by tens of millions. In concluding, the 
president made touching reference to the deaths of Mr. 
Latimer Clark and Dr. John Hopkinson. | 

Rear-Admiral Sir W. J. L. Wharton, in respording for 
the Navy, said the service with which he was associated 
occupied a very different position to-day to that of some 
years ago. Electricity might claim a considerable share in 
that improvement, for electricity was no more at home than 
on board ship. General Sir Richard Harrison, on behalf of 
the Army, referred co the Army Telegraph Corpe, which he 
described as the finest in the world; it went all over the 
world, and did its duties well. They in the Army were obliged 
to the Institution for organising its electrical corpe, and wished 
it success. Mr. R. E. Crompton, commanding officer of the 
Electrical Engineers Volunteers, said that a great duty 
developed upon the corps in carrying out the work of their 
late commanding officer. He would not have the slightest 
difficulty in filling up the ranks to-morrow, but they must fill 
them with the right men. 

Sir James Crichton Brown, ia proposing the toast of 
“Science,” said that electrical engineers were not infected 
with pessimism. They had conferred great benefits upon 
humanity, and would no doubt do more; he coupled 


Mr. Preece’s name with the toast, who had done much to 
promote human intercourse, and also that of Prof. Ramsay. 
Mr. Preece, in responding, said that the greatest civiliser 
was the engineer, first by the telegraph and then the railway. 
Prof. Ramsay, in responding, pointed out the importance of 
research and teaching going hand in hand. 

Major-General Webber, in submitting the toast of the 
Guests, referred to the number of industries with which 
the Institution was in touch. The Hon. G. J. Shaw- 
Lefevre and the Hon. W. P. Reeves briefly responded, 
and some time afterwards the proceedinga terminated. 


NOTES. 


More Tesla Harvels.— The New York Herald of 
November 13th contains a sensational article on Tesla’s 
recent inventions in wireless transmission of power. The 
article is full of inaccuracies evolved from the unscientific 
imagination of the reporter. Here are some of the gems :— 
Speaking of Tesla’s new generator, it is said: “With a 
machine creating & pressure of millions of volts, Tesla lashes 
the vast ocean of electricity of the earth into a cyclonic 
storm. Instantly the waves spread in all directions through 
the universe of matter." By this we are led to believe that 
Tesla transmit: power by means of electric waves. This 
may, as a matter of fact, be true, but, nevertheless, Tesla 
expressly repudiates this mode of transmission in bis specifi- 
cation. A description, with an illustration, is given of 
Tesla's new torpedo boat, whicb, however, appeara to be 
merely controlled from the shore by Tesla currents. The 
mo ive power is an old-fashioned battery of accumulators on 
board. Moreover, the controlling is not done by the new Tesla 
current: but by a species of Marconi telegraphy. At 1 
there is a coberer on board the boat, and this is affected 
by electric waves sent by an oscillator which may be tucked 
away in one's pocket like a cigarette cage." Since the gene- 
rator of Tesla’s high pressure air- piercing currents contains 50 
miles of wires, it is not very suitable for carrying in the 
pocket. Oa turning a little crank, the generator gives forth 
two waves at each half-turn. The effect of these is like 
that of the vibrations produced by the voice in a telephone. 
On the vessel to be controlled is a broken electric circuit, 
looge metallic particles of a metallic oxide being at the point 
of separation." By means of the coherer, which is evidently 
what the reporter is describing, electric circuits are closed on 
board the torpedo boat, which control the rudder and the 
battery which furnishes the motive power. We imagine 
Tesla i3 not the first to propose the application of electric 
wave telegraphy to control the movements of an electric 
torpedo boat. 


Lighting by Atmospheric Electricity.—Mr. W. A. 
Eddy, of Bayonne, N.J., according to the New York World 
of November 20th, professes his ability to light New York 
by atmospheric electricity. His modus operandi, as far as 
we can make it out from the somewhat vague and sensational 
account published by our contemporary, is to suspend a 
collector, consisting of a sheet of tinfoil, by means of kites, 
at a considerable height in the air. In one experiment 
described the height was 1,800 feet. -A thin copper wire 
looped to the kite cable brings the current to the interior 
coating of a Leyden jar, between which and the outer coat- 
ing a stream of sparks pass, which forms the source of light. 
A rod of carbon may be used to intensify the effect. Mr. 
Eddy has found that the height to which he has to send his 
collector, in order to get the necessary discharge, depends 
greatly on the humidity of the atmosphere as measured by the 
wet and dry thermometers at the surface of the ground; the 
drier the air, the higher mast the collector be suspended. 
Very thin copper wire ('080) was used, and even less than 
this siz3 can be employed. Me. Eidy found that 
India-rubber gloves were not a protection against the high 
tension sparks drawn from the clouds, and experimenters 
would do well to remember the fatal results of some of the 
early experimen:s in this direction, Mr. Eddy fourd that 
the sufest plan was to wind his kite cable on & barrel of dry 
wood. But why not adopt the eusier method of employing 
eddy currents. 


— —— N 
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The Copper Market.— With reference to our note of a 
fortnight ago upon the rapid advance in the price of refined 
copper (see ELECTRICAL Review, November 21st), the last 
statement of Messrs, R. H. Merton and Co. shows that the 
price is still rising, the increase for the 15 days ending 
November 30th last having been equal to 7s. 6d. per ton. 
The prices of G.M.B.'s at the latter date was £56 28. 6d. per 
ton, a8 com with £48 2s, 6d. on November 30th, 1895, 
and £48 only 12 months ago. The rise has, however, 
had the effect we predicted in our last note of increasing the 
shipments from foreign countries to Europe, and the stock 
of copper in English and French porta, and afloat thereto, 
hag increased by 987 tons during the last 15 days, the total 
now being 26,897 tons. For the month ending Novem- 
ber 30th the total supplies were 20,340 tons, and the total 
deliveries 19,241 tons; while for the 11 months of this 
year the total supplies have been 208,253 tons, as against 
213,311 tons delivered. The figures for the corresponding 
11 months of 1897 were 203,332 tons and 205,168 tons 
respectively, so that tbe incresse in the consumption of 
copper in Europe in 1898 has not been so marked as one 
would have expected from the active demand. Cable manu- 
facturers and otters using large amounts of copper for 
electrical purposes will require to watch the market carefully 
before covering their requirements for the coming year. Our 
own impression is that the present high prices of copper will 
not be maintained during 1899. 


Bearing Stresses.—During & recent discussion of the 
Engineers’ Club of Philadelphia, one of the speakers sug- 
gested an idea for calculating bearings. Apart from differ- 
ences of materials and continuity, and constancy or 
otherwise of the motion and pressure, which conditions 
could probably be met by a coefficient, there remains the 
weight per unit area and the speed of rubbing. It is sug- 
gested that the anit pressure in pounds and the velocity 
should be multiplied to give a product somewhat confusingly 
termed *foot-pounds." But this product varies so much 
when taken from different satisfactory bearings, that it is 
clear both factors must not come into the equation on even 
terms. Speed may increase but does not demand an equal 
propor ionate decrease of pressure. Thus main shafts may 

given a maximum product of 50,000, but crank pins may 
go as high as 200,000, which is due to greater movement 
and less constant pressure. Such a rule might be worked 
out that would be useful as a guide, though it could not, be 
made rigid. It can never be known under what conditions 
& machine may have to work, so that there can be no fixed 
rule. In many cases a maker must provide for where his 
experience tells him conditions are unusually bad. 


A Steam Boiler Furnace.— Mr. William Kent, of 
Passau, New Jersey, has designed a furnace particularly for 
steam boilers of the water-tube type, which use bituminous 
coal or other fuel containing a large quantity of tarry or 
gaseous matter, and which in burning distils a large amount 
of combustible gases. Trude and Industry says that in the 
operation of this furnace with ordinary grates and with 
bituminous coal or other gaseous fuel the alternate method of 
feeding coal is I e is, the fresh coal is spread 
alternately on the right and left sides of the grate, an 
interval of some minutes of time elapsing between the feed- 
ing on the right and on the left sides. Immediately after 
fresh coal is put on one side of the furnace dense smoky 
gases arise from it, which in the usual boiler-setting 
would pass out of the chimney unburned, since in the 
ordinary setting there is nc means provided for mixing with 
them an abundant supply of highly heated air; but in this 
furnace such air is supplied through the bed of partially 
burned and very hot coal and coke on the other side of the 
grate. When automatic or mechanical stokers are used of 
the type which causes the coal to gradually move from the 
front of the furnace to the rear, dense smoky gas arises from 
the front portion and clear hot gas with an excess of air 
from the rear portion. In the ordinary setting of a water- 
tube boiler when such stokers are used, the two currents, 
one of smoky and the other of clear gas, pass directly 
upward into the gas through the tubes and do not 
become mixed until they have been cooled by the heating 
surfaces of the boiler below the temperature of ignition. 


Galvanometers and Magnetic Dip.—Mr. A. P. Trotter, 
the oe Government electrician, writing to Nature from 
Cape Town on November 9th, says that while the variation 
of magnetic dip in Europe (from about 71? in Aberdeen to 
58° in Rome). probably gives little, if any, trouble to users 
of com 8 and portable horizontal galvanometers with 
pivoted needles, the dip of about 58° fo the south at the 
Cape is sufficient to disturb seriously such instruments. “I 
have seen several galvanometers which were useless until re- 
adjusted; these, having been sent out by makers of high 
reputation, were thought to have received damage on the 
voyage. I learn that it isa matter of routine in the Post 
Office to correct all new instraments for dip. Small pocket 
compasses are not appreciably affected, because the centre of 
gravity of the needle is generally well below the point of 
support, and prismatic compasses escape, probably, on account 
of the weight of the card. Instrument makers could easily 
arrange a small magnetic field in their testing rooms, with a 
dip to the south of abont 60°, in which to adjast instruments 
intended for the Cape or Australia." 


An Improved Dynamo for Three-Wire Cireuits.— 
Up to a few years ago the three-wire system was employed in 
all large isolated plants and small low tension stations by 
reason of the large saving in copper over the two-wire 
system. It was found, however, says the Electrical World, 
that where the all-day load was less than the capacity of two 
of the standard units employed, the losses in operating the 
small or lightly loaded machines offset the saving in copper 
at full load. Therefore, in most planta recently installed the 
simple two-wire syetem has been adopted, and many small 
stations are now using this system with 250-volt lamps, 
although the higher price of such lamps and their lower 
efficiency largely offscts the saving in copper. Several 
methods have been devised for supplying a three-wire system 
from a single machine, with small motor- rs to 
balance the system, a few machines having been built with 
double armature windings and two commutators. All 
of these methods, however, have been more or less com- 
plicated, and none will operate when the system is 
considerably out of balance. There has lately been 
placed on the market a machine that, it is claimed, 
will supply a three-wire system and maintain the voltage 
with any distribution of load. It is of the usual multipolar 
coLstruction, with single armature winding, single commu- 
tator, &c. It differs from ordinary machines only in the 
manner of exciting the fields, which is a modification of the 
multi-circuit system developed by Mr. Rushmore in his 
multi-voltage dynamos, motor dynamos and multi-circuit arc 
machine. There is now running at the Rushmore works, 
in Jersey City, a 80-kw. machine supplying a three-wire 
system that fulfils all the conditions of two 110-volt 
machines in series. It will deliver its entire output at 220 
volte, or at 110 volts, and one side may be loaded to 75 per 
cent. of the total kilowatt capacity of the machine withoat 
logs in efficiency and without interference with the other 
side, which may or may not be loaded. The brushes are 
fixed, and there is no sparking with any distribution of load. 
One side of the system may be kept constant at any voltage, 
and the other raised or lowered to any extent without the 
least, interference. 


Forthcoming Action.—We understand that there will 
shortly be heard in the Law Courts an action which has been 
brought by Mr, G. E. Heyl Dia against Messrs. W. T. 
Glover & Co., Limited. Mr. Heyl Dis seeks to recover 
damages for alleged wrongful determination of an agree- 
ment whereby he was employed as superintendent engineer 
of the company for a period of five years, and makes 
other claims with reference to his invention of the insu- 
lating material known as Diatrine, the sole right to 
which is claimed by the company. 


Presentation.—On Friday last, Mr. A. T. Cummins was 
the recipient of a handsome “ Tantalus Liqueur Cabinet 
on the occasion of his resigning the position of chief assis- 
tant engineer at the Leyton 1 works, The presen- 
tation was made at the works by Mr. H. C. Bishop, chief 
engineer, on behalf of the engineers and staff. 
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Influence of X Rays on the Luminosity of Gases, 
—When a tube containing gas, at low pressure, is exposed to 
electrical oscillations, it becomes luminous when the pressure 
is reduced sufficiently, but if exposed also to the influence of X 
rays the pressure at which luminosity occurs is increased. 
This effect of the rays was recently examined quantitatively, 
and the sub-joined table gives the pressure at which the gas 
becomes luminous—(I.) by the oscillations alone; (II.) by 
the simultaneous action of X rays; (III.) gives the percentege 
Increase :— 


Molecular weight. | I. II. III. 
Hydrogen ie dea 2| 71 mm. | 94 mm. 324 
Oxygen DEN e NORV EBT s 63 „ | 333 
Methylio alcohol ... .. 32 175 „ 275 „ 571 
Ethylic aloohol! . 46 165 „ 26 „ 575 
Ethylic ether "et 741 14 „ 24 n 64 3 


Chloroform ... 2 Seta um 10 „ 18 „ | 80:0 


The influence of the X rays increases with the molecular 
weight and molecular complexity of the gas. Alexander de 
Hemptinne, writing in the Zeitschrift für Physikalische 
Chemie, 1898, No. 26, p. 165, says that he does not consider 
the effect to be due to decomposition into atoms, or ions, 
and advances, with reserve, the hypothesis that a certain 
mobility is imparted to the ether by the rays, and this causes 
acceleration of the intramolecular oscillations, and hence, 
under the influence of the electrical oscillations, causes 
dissociation of some molecules, and briogs about a multitude 
of minute discharges from molecule to molecule. As the 
luminous gas in a vacuum tube has conducting properties, 
the author considers it possible that it also, like metals, 
would absorb the X rays, but experimenta show that this was 
noi the case, the luminous tube being as transparent in this 
respect as a non-luminous tube. 


Northampton Institute.—To-night from 7 to 11 p.m. 
the first annual members’ and students’ conversazione and 
exhibition will be held at the above institute. There will 
be various leoturettes in the course of the evening, includ- 
ing one by Dr. Mallineux Walmsley on “ Wireless 
Telegrapby." There will be telephones connected to the 
theatres, swimming and other displays, and a programme 
of musical selections will be performed by Madame Sopbie 
Davies’ mandoline band. Exhibitions in the various 
5 and workshops will also form part of the pro- 
ceedings. 


Lectures.— A course of free lectures on “ Magnetism and 
Electricity at Rest,” fully illustrated with experiments. is 
now being given every Thursday evening, at 8 p.m., by Mr. 
J. W. Waghorn, D. S (London), in the Society of Friends’ 
Mission Hall, Roscoe Street, Buuhill Row, E. C. These 
lectures are promoted by the St. Luke's parochial charities, 
in conjonction with the London Society for the Extension 
of University Teaching. 


Electrolytic Effects at Dayton.—New York Electricity 
states that a curious state of things was observed in investi- 


gating the electrolysis of water-pipes in Dayton, O. J 


it was found that stones and pebbles near the pipes 
ID ome cares seem to have been electroplated with the 
metal of the pipe, a circumstance which one of the experts 
believes has never been observed before. 


The Royal Society.—Among the papers down for 
reading yesterday afternoon was one by Mr. S. R. Roget on 
“ Effects of Prolonged Heating on the gnetic Properties of 

ron.” | 


Appointment.—Mr. Thomas Mackenzie, district manager 
of the National Telephone Com ny at Inverness, has been 
Appointed manager of the Mid-Lanark district, with his 

eacquarters at Hamilton. He will be succeeded in Inver- 
hess by Mr. Rodger, district manager, Barff. 


Blackpool Tramways.—It is stated that the Blackpool 
.,«Unoil has stopped work on the conversion of the conduit 
tram system to the overhead trolley until the General Par- 
poses Committee has been able to go further into alternative 
methods, The Council is influenced by the financial success 
of the conduit at New York. 


The Waterloo and City Again.—It is stated that last 
Monday morning another breakdown occurred on the 
Waterloo and City Railway, with the result that for some 
time only one line of metals could be used. 


Appointment Vacant.—The Hull Electric Lighting 
Committee wants a mains superintendent at £120 per annum. 
See our “ Official Notices.” | | 


Portraiture,—Our contemporary, the Machinery Market, 
every month makes a strong feature of the aspire element, 
and gives a separate sheet photograph of the subject of its 
opening article. The December issue gives the place of 
honour to Mr. W. H. Patchell, A.M.I.O E, &c., the engineer- 
in-chief to the Charing Cross and Strand Electricity Supply 
Comp my. 


Scholarships.—The following is a list of scholarships 
awarded in connection with the present Szssion, 1898-99, of 
the Central Technical College, Exhibition Road :—Cloth- 
workers’ Scholarship, £60 a year, to A. J. Cook; Mitchell 
Scholarship, £50 a year, to R. H. Collins; John Samuel 
Scholarship, £30 and free education, to F. O. Houn:field ; 
Institute's Free Studentships to R. H. Buckie, A. W. Harrold, 
and W. H. P. Brounger. 


Personal.— We understand that the technical editorship 
d e Trade Unionist is being taken over by Mr. W. G. 
on . „ 


SDS ST 


NEW COMPANIES REGISTERED. 


Doulton & Co., Limited (59,718).—' This company was 
registered on November 29th, with a capital of £750,000 in £1 share 
(350,000 £5 per cent. cumulated preference), to acquire the business 
carried on as “ Doulton & Co, at Lambeth, Rowley Regie, Burslem, 
St. Helene, Smethwick, Paisley, Paris, Liverpool, Manchester, 
Birmingham and Glasgow, to adopt an agreement with H L. Doulton, 
and to manufacture, sell, and deal in Doulton ware, Lambeth. faience, 
plain and art stoneware, earthenware, china, fire-clay, bricks, tiles, 
electrical and art pottery, glass, &o. The first subscribers (each with 
one share) are:—H. L. Doulton, and R. D. Doulton, High Street, 
Lambeth, potters; B. Hannen, 4, Pembridge Plaee, W, gentleman ; 
W. A. Turnbull, J.P., Oaklands, Hildenborough, Tonbridge; Mrs. 
J. M. Doulton, Bowling Green House, Putney Heath; Mrs. 8. L. 
Hooper, The Knoll, Patney; Miss K. D. Doulton, 38, Hyde Park 
Gate, S. W. The first directors (to number not less than three nor 
more than seven) are Henry L. Doulton, Ronald D. Doulton, 
Benjamin Hannen and Wm. A. Turnbull; qualification, £100; re- 
muneration, £400 each per annum, with £500 for the chairman. 


Electric Automobile Syndieate, Limited (59,714).— 
This company was registered on November 29th, with a capital of 
£900 in £10 shares, to acquire, own, and work certain patents and 
rights, and to manufacture, sell, and deal in electric vehicles, motors, 
machinery, &c. The first subscribers (each with one share) are :— 
Herbert E. Cohen, 2 and 8, John Bright Street, Birmingham, India- 
rubber manufacturer; Harry Richardson, St. Ermins, Westminster, 
director ; Albert Brown and Frederic Brown, 28 to 30, Great Eastern 
Street, E.C., merchants; Edward A. Ooben, 172, Sutherland Avenue, 
Maids Vale, W., merchant ; J. S. Blanckensee, 68, Priory Road, N. W., 
gentleman; Joseph B. Simmons, 7, Taviton Street, Gordon Square, 
W. O., costumier. Registered without articles of association. R:gis- 
tered «ffice, 1, St. Swithin’s Lane, H. O. 


Hiram 8. Maxim Electrical Corporation, Limited 
(59,728).— This company was registered on November 30th, with a 
capital «f £250,000 in £1 sbares, to adopt an agreement with the 
Hiram S Maxim Electric Lighting and Eogineering (Pioneer) Syndi- 
cate, Limited, to acquire an invention as applied to electric lighting 
by H. B. Maxim, and to carry on the business of electricians, eleo- 
trical engineers, electrical apparatus manufacturers, suppliers of 
electricity, &. The first subscribers (each with one m are: 
M. E. Williams and G. Neville, Winch ster Hou -e, E. O, so icitors; 
J. de Meray, 1, Ratlaod Gate, Hyde Park, gentleman; M. Devenish, 
7, Cavendish Place, W., gentleman ; G. Terrell, 8, Oopthall Court, 
E O., solicitor; F. A. English, Addington Park, Surrey, gentleman ; 
A. H. Engli-h, Warnford Court, E. O., gentleman. The first directors 
(to number not less than two nor more than seven) areto be nominated 
by the subecribers; qualification, £500; remuneration, £250 each per 
annum, and £500 for the chairman. 


Telephone Construction Company, Limited (59,742). 
—This company was registered on December Ist, with a capital of 
£20,000 in £1 shares, to enter into an agreement, dated November 
28th, bet ween George Hooper, of the one part, and David O. Roberts 
(on behalf of the company) of the other part, to establish, work, 
manage, control, and regulate telephone exchanges and electric light 
works, yes on the business of & telephone, telegraph and 


electric light, heat and power supply company. The first subscribers 
(each wit one share) are —Louls Lebe, Evelyn, Belgrade, 
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Hampton-on- Thames, electrical engineer; William G. H. Monypenny, 
Hadlow, Tonbridge, gentleman; Robert Curzon, 14. Grafton Street, 
W., gentleman ; George Hcoper, 21, Lincoln Road, East Finchley, 
gentleman; James H. Steinhardt, 23, Paget Road, Stamford Hill, 
agent; James A. Brymer, 20, Maclise Road, Kensington, W., merchant; 
and James Phillipe, 148, Great Dover Street, S. E, clerk. The first 
directors (to number not less than four nor more than seven) are to 
be nominated by the subscribers; qualification, £100; remuneration 
ae the company may decide. Registered cffice, 17, Grace church 
Street, E. O. 


S. M. Van Hinden Electrical Company, Limited 
(59,746).—' This company was registered on December 2nd, with a 
capital of £1,C00 in £1 shares, to enter into an agreement with 
Solomon J. Van Hinden, and to carry on at Liverpool and else- 
where the business of electrical and mechanical enginee re, electricians, 
electrical apparatus manufacturers, suppliers of electricity, mer- 
chants, concessionaires, patentees, financial agents, &c. The first 
subscribers (each with one share) are:—Alfred J. Vickary, 46, Lidder- 
dale Rosd, Liverpool, merchant ; Solomon M. Van Hinden, 8, Lord 
Street, Liverpool, agent; Jobn Beynon, 34, Devonsbire Road, Forest 
Hill S. E., book-keeper; Miss Gertrude Vickary, 50, Alderson Read, 
Liverpool; Isaac Gorfunkle, 50. Stanley Ros d, Bootle, furnisher; 
Wolfe Gorfunkle, 209, Great Homer Street. Liverpool, furnisher; 
and Mrs. Elizabeth Vickary, 46, Lidderdale Road, Liverpool. The 
first directors (to number not less than t«o nor more than five) are 
Alfred J. Vickary and Solomon M. Van Hinden; qualification, £100; 
remuneration, £100 each per annum. 


British Sehuekert Electrical Company. Limited 
(59,762).—This company was registered cn December 3rd, with a 
capital cf £200,000 in £10 shares, to carry on in Great Britain, her 
Colcnies, and dependencies the business of electrical and general 
engineers, suppliers of electricity, electrical contractors, ¢lectrical 
apparatus manufacturers, mechanicians, cable and wire manufacturers, 
copper smeltere, &c. The first eubscribers (each with one share) are :— 
H. Alderson, 6, Hyde Park Street, W, major-general; P. A. Mac- 
mahon, k 2, Shaftesbury Avenue, W., major (retired); F. Manuelle, 57, 
Gracechurch Street, E.O., merchant; E. Kraftmeier, 54, Parliament 
Street, B. W., managing director of a company; F. T. Eggers, 11, 
Portland Place, W., gentleman; H. E. Golding, 99, Cannon Street, 
E.C., solicitor; H. J. C. Wells, 14, Minster Road, West Hampstead, 
clerk. The number of the directors is not to be less than three nor 
more than eleven. The first are Major-General Sir Henry Alder- 
son, A. Hassler, Percy A. Macmahon, Kd ward Kraftmeier, Frederic 
Manuelle, and F. T. Eggers (managing director) ; qualification, £200 ; 
remuneration, 1] per cent. each on all profits, after the payment cf a 
4 per cent. dividend on the ordinary shares. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Alderley Edge and Wilmslow Electric Supply, 
Limited (47,663).—This company’s return for 1897 was filed on 
September 28tb. The capital is £30,000 in £1 shares; 7 sbares have 
been taken up, and 2s. 6d. per share hag been called, 7s. 6d. has been 
paid, and 10s. is in arrears. 


Monte Video Telephone Company, Limited (27,208). 
—This company's annual return was filed on November 14th. The 
capital is £160,000 in £1 shares (87,000 preference); 84,000 prefer- 
ence and 71000 ordinary shares have been taken up and are con- 
sidered as fully paid. 


Harry W. Cox, Limited (57,703).—This company’s 
statutory return was filed on October 18th, when 1,505 shares were 
taken up out of a capital of £2,000 in £1 shares. Three shares have 
2s. 6d. per shave considered as paid, and £1 per share bas been called 
and paid on 1,502 shares. : 


Wireless Telegraph and Signal Company, Limited 
(53,403) .—This company's annual return was filed on October 28th, 
when the capital of £100,000 in £1 shares was fully taken up ; 60,000 
shares are considered as paid, and £40,000 bas been paid on the 
others. The capital has since been raised to £200,000. 


Venezuela Telephone and Electrical Appliances 
Company, Limited (51, 905).— This company’s annnal return was 
filed on November 19th. The capitalis £85,000 in 70,000 shares of 
£1 each, and 1,500 shares of £10 each. All the former and 860 of the 
latter have been taken up, and 56,506 £1 shares are considered as paid. 


The fall amount has been called on the rest, and £22,094 has been. 


paid. 


CITY NOTES. 


London? Electric Cab Company. 


Mz. H. H. MULLINER (chairman) presided over a general meeting of 
the shareholders of the London Electric Cab Company, held on 
Monday at the Westminster Palace Hotel, and in moving the adoption 
of the report, said the reason the meeting had not been called at an 
earlier date was that the board might present the result of a full 


year's working, and also that they might be able to announce thatthe 
new premises were completed, and that the macbinery for making 
the electricity was in full working order. The premises were now 
completed, and the electrical plant and machinery had been running 
about three weeks, and was entirely satisfactory. They were also 
anxious to get completed some new arrangements ing accumu- 
lators, and that morning those arrangements had been completed, 
At the statutory meeting it was pointed out that, in the opinion of 
the directors, it was certainly advisable, even at the risk of being 
blamed for not getting to work quickly enough, to proceed with the 
greatest caution. Nothing wonld have been easier than to have put 
in hand a large number of cabs; but in a new industry like that, 
they would have found themselves in an awkward ition to have 
spent all their capital, and then not have perfect cabs, 
They commenced by building 12 cabs; but although these 
cabs were praised sky high both by the general and scientific 
press, they who were bebind the scenes knew they were not perfect 
or their requirements. Some of those cabe were altered, and they 
built some new ones, until they had 24 in use. The public “ canght 
on," and the cabs were in enormous demand, and they were used 
probably more than any hansom with two horses in . Those 
cabs were & great improvement, but still they were not satisfied. 
They started a system of entering every complaint and every break- 
down whatever, and the number of those breakdowns and complaints 
at the time made them all very unhappy, and they went to the 
bottom of each complaint and localised them, and tbey found they 
arose from five different causes. It would not be policy to go too 
minutely into what those causes were, but four of them were 
mechanical or electrical, and the fifth, which was one of tbe most 
serious, was the rubber tyres. The result of theirenergy in rectifying 
those complaints was, that they did not now have one-fiftieth of the 
complaints and troubles that they were baving. They bad gu 
ranteed the diivers for any loss they might sustain owing to 
breakdowns, and although they treated that in 
a most liberal spirit it was not now costing on an average 14d. 
vehicle per day. There was no doubt that no vehicle in 1 
would satisfy the public in these days unless it was fitted with 
India-rubber tyres. He recently heard it said by a gentleman on the 
Continent, who was a large manufacturer of motor carriages, tha“ be 
was convinced the success of motor carriages in the future depended, 
not on the accumulators or on the motors, but on the possibility cf 
obtaining a rubber tyre which would support the severe strain He 
(the chairman) agreed to a large extent with that opinion, for be 
must admit that a great part of their loss had been in connection with 
rubber tyres. Shareholders might reasonably complain that this 
ought to have been realised when the company. was formed. Unfor- 
tunately; however, they had not had the experience of running 50 
miles a day regularly to go on, and he did not think that there was a 
man living, whatever his knowledge of tyres might have been, who 
would have realised what they had since found ont, viz, ths 
enormous difference in the wear of the rubber tyre of an electrical 
motor carriage compared with that of a horse-driven vehicle. First, 
there was the wear owing to the enormous weight; secondly, there 
was the “creeping” of thetyre caused by the vehicle being 
by the friction; ard thirdly, there was the question of the hardness of 
the rubber in order to prevent skidding. Of course, there had been 
plenty of motor carriages built previous to their establishment, 
including several very successful electrical carriages made under their 
patents, but no motor carriages except their own, before or since, had 
been running regalarly 50 miles a day, which showed up the weak 
points, such as in the tyres, which no amount of foresight could have 
prevented. They experimented with six or seven different sorts with 
more or less success, and he thought they had now hit upon one which 
could get over their troubles. The makers also seemed confident 
about it, as they proposed to guarantee their durability for nine 
months. Their cabe made slightly more noise than at first, and that 
was owing to the chain that they had had to substitute for the ons 
they employed at first. At their inaugural meeting, Mr. Preece con- 
gratulated them particularly on the chain they were then using, but 
they found afterwards that i¢ would not stand the severe strain of 
regular use, and so they had had to substitute the present one. They 
had also had considerable trouble with their drivers. They did not 
wish to be unreasonable with the drivers, but at the same time they 
had the interests of the shareholders to consider. They bad had 
three strikes, but he was pleased now to say that things were on a 
friendly footing, and that neither side had any grievance against the 
other. ll the drivers were now paying the full Asquith award 
without any reduction. The intention of the directors was in the 
future to do all they could to develop the private line trade, which 
they believed would be more profitable by saving wear and tear and the 
Scotland Yard license, and from which they would also obtain a y 
increased price. They had some customers—for example, Prince 
of Orleans— who much preferred their cabs to any form of horse-drivea 
vehicle, and who were willing to hire them for extended periodi. 
They confidently believed that there were many others who would 
also be glad to do so as soon as it was known that the company was 
in a position to supply them. They had at least shown a better 
practical result in the motor industry than the whole of the other 
motor companies, although their capital was small in comparison to 
some of them. It had been said that their cabs should have been 
built differently in every respect, but he would point out that a com- 
y had been started in Paris which were giving the same vehicle, 
uilt under the same pattern as they had. "They had heard a great 
deal about the French being the pioneers of the motor industry; but 
as far as electrical vehicles were concerned, they absolutely copied 
that company. They had also bad trouble with the electric current 
and the accumulators. They started with contracts with the London 
Electric Supply Corporation for current, and with the Electrical Power 
Storage Company for cells. The contracta were drawn up with tha 
greatest care, and, to judge from their length and the amount of 
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argument, one would have thought that every possible contingency 
bad been provided for. But electricity and accumulators were things 
which were not amenable to contracte, and, as they knew, the unfore- 
seen always happaned. He considered that they had been unfairly 
treated by the London Electric Supply Corporation. Possibly they 
might have beaten the corporation if they had had a law suit, but it 
would have been a very big one. However, they had terminated 
their agreement with them, and had laid down plant for manufac- 
turing their own electricity. That plant had been in working order 
for a month, and appeared to be extremely satisfactory. Their elec- 
tricity now was not costing them a quarter of the amount which it 
was actually costing them before. He said actually costing them 
because, when they took into consideration loss from the cells stand- 
ing idle, &c., the actual cost was very different from the nominal 
cost. Had they from the start obtained their electricity as 
now, the loss stated in the balance-sheet would have been 
very different. In order to use th electricity of the 
London Electric Supply Corporation, they had to go to a 
large expense to purchase motor generators, but he was pleased 
to tell them that through the good offices of their consulting engincer 
they had bee: able to get rid of them without loss. With 
regard to accumulstors, the Electrical Power Storage Company 
had given them an immense amount of trouble in the past, but they 
had now practically settled on a contract which they believed would 
pore much more satisfactory to both parties. Another scheme had 

occupying the earnest attention of the directors, and that was, 
not to purchase any more accumulators, but to hire them, and that, he 
thought, would come about. He could assure them, however, that 
accumulators would not prove a barrier to their success, which 80 
many people confidently predicted when they first formed. They 
had purchased a piece of land adjoiniog their premises in Queen 
Street, and there they were erecting suitable premises. They had 
now realised that the day of experiments had gone by, and that the 
undertaking now being a commercial] one, a manager must be 
appointed, and that such manager must have a very considerable 
knowledge of electricity. They bad appointed Mr. J. Grice Statter, 
who, he believed, would do a great deal for the company. Proceeding 
to deal with the balance-sheet, the chairman said that of the autho- 
rised capital of £150,000, £75,000 was subscribed, and in respect to 
the last issue, they issued the capital at a premium of 23. 6d. H3 
kaew opinions were divided as tothe advisability of that premium, 
but at the time the cabs were in enormous demand, acd they could 
have rte gaara a hundred times as many if they had had them, and 
they did not think new shareholders ought to have come in on the 
same terms as the old ones. Their new cabs were now nearly all 
completed, and would all beat work by the middle of January. It 
was proposed very shortly to make an issue of debentures, and 
they eved that £12,000 would be amply sufficient; but in 
order to be on the safe side, the £12,000 would be part of 
an issue of £15,000, which would be recommended. to bs 
issued at a future periodif required. The loss stated in the balance- 
sheet of £6,207 155. 6d., although stated as a trading loss, must not be 
looked upon quite in that light. The balance-sheet covered a period 
of 20 months, and the loss in connection with construction experi- 
ments occurred during that time. Noone deplored that loss more 
than the directors. They believed the statements made in the pro- 
spectus would be realised, but they had not the knowledge they had 
now. Their cabs had run nearly 200,000 miles, and nothing 
apprcaching that had ever been done before with accumulators. The 
experience had cost them a good deal, but it would prove a valuable 
asset. He was as certain now as when the company was started that 
electrical traction was the future motive power for trade vehicles in 
London. He thought they might congratulate themselves on the end 
of their troubles. Their expenses were enormously reduced and 
experience had taught them what was really required, and they con- 
fidently believed that when they met the shareholders next year they 
would be able to show & far more satiefactory result. 

The Hon. RzcrsALp BEouGHaAM seconded the motion, aud said 
that the experience they had obtained was, on the whole, not dearly 
bought. They made inquiries of all the experts, but they found that 
they really knew nothing about it. They had had absolutely to find 
out everything they had tried. They thought they were doing a very 
clever thing when they made the agreement with the London Elec- 
tric Supply Corporation, but in the end they had had to put down 
their own plant, and they saved £50 a week. Now things were on a 
different footing, and he believed next year they would have a very 
different tale to tell. 

Mr. GR characterised the report as the mot disappointing he 
hai ever seen. For nearly two years the shareholders had received 
nofhiog to show how the company was going on, and he saw nothing 
in the chairman's address to account for the disastrous result. He 
thought the shareholders should have been called together when the 
new capital was issued and have had the position of affairs explaiced 
tothem. He would like £2 know the number of cabs they had, and 
what were the average receipts, and also the expenses, and then they 
could form some idea of whether they were likely to work at a profit. 

Qaestions were also asked by Messrs. W. J. Robinson, Fordham, 
Westwood, Col. Day, and others. 

The CHAIBMAN, in reply, said the last contract price for making 
the cabs by the Gloucester Waggon Company was £152. The loss 
of tbe company was caused by the troubles they had had. The 
number of cabs to-day was 71, but they were not all in actual use. 
They hoped, however, by January 16th that 76 cabs would be in use. 
As to weight, he could see no way of reducing the weight of the cabs 
unless someone could invent a tighter accumulator. They had 40 
cabs absolutely licensed, but there was no limit to the number of 
cabs they could put on the streets directly it was an established fact 
that electric cabs were practical, as they would have no further 

expense except to buy the new cabs. 

The report was then adopted. 


The West India and Panama Telegraph Company, 
Limited. 


Tas report of the directors and the accounts for the half-year ended 
June 30th, 1898, to be submitted to the forty-third ordinary general 
meeting, December 14th, 1898, states that the directors submit the 
accounts for the six months ended June 30th, 1898. The amount to 
credit of revenue is £39,612 143. 21., against £38,209 14s. 4d. for the 
corresponding half-year of 1897, and the expenses have been 
£21,704 17s. bd. against £21,426 17s. 10d., leaving a balance of 
£17,907 163. 9d., which, with £721 10s. 10d. brought from last 
account, makes a total of £18,629 7s. 7d., with which it is proposed 
to deal as follows :— 


First preference shares— £ B d. 
Dividend, six months to Juns 30th, 63. per share ... 10,368 18 O 
Second preference shares 
Dividend, six months to June 30th, 6s. per share ... 1,400 14 0 
Ordinary shares— 
1e. 6d. per share (free of income-tax) m. .. 6,624 1 6 
Balance to current half-year’s account 235 14 1 
£18,629 7 7 


The shareholders will be glad to know that duringthe recect war in 
Cuba and Porto Rico, the cables landed ia those islands were maia- 
tained in good working order, thus enabling the company to handle 
an increased volume of traffic arising from press and official messages. 
The traffic receipts for the six months, as compared with the corre- 
sponding period of 1897, show an increase of £6,738 23. 9d, and the 
revenue of the current half-year is also considerably ia excess of that 
for the corresponding period, but is tending gradually to resume its 
normal limits. The expenses of repairing cables daring the half-year 
amounted to £8,907 33. 4d., being £143 3s. 9d. more than those for the 
corresponding period. The directors have pleasure in stating that, 
during the current half-year, the new cables referred to in the last 
report, have been successfully laid between Grenada, St. Lucia, and 
Bt. Croix, in substitution for the old Trinidad-St. Croix line, and that 
the Trinidad-Grenada section has also been duplicated. Tae laying 
of these cables has considerably strengthened the company's duplicate 
system. The shareholders are aware that in September a disastrous 
hurricane passed over Barbados and St. Vincent, causing great loss of 
life and property and wide-spread suffering and distress. Feeling 
confident of the shareholders’ approval, the directors immediately 
forwarded to the Lord Mayor's Relief Fund a donation of 250 guineas 
in order to express the sympathy of the company in the heavy calamity 
that had befallen those islands. The messages relating to the relief 
of the distress have been sent free of charge over the company's 
system, and the directors succeeded in having this privilege extended 
across the Atlantic. Two of the company's cables at St Vincent were 
interrupted, and the landlines in Barbados, St. Vincent and St Lucia 
were wrecked by the hurricane, entailing considerable expense for 
repairs. 


British Electric Traction Company. 


An extraordinary general meeting of the members of the British 
Electric Traction Company, Limited, was held yesterday week, at 
Donington House, Norfolk Street, W.O., under the presidency of Sir 
Charles Rivers Wilson, G.O.M.G., O.B. 

The CHAIBRMAN Said: We have called you together to meet the 
requirements of the Light Railwavs Act, which in this respect follows 
the procedure of the ordinary Railways Acts in requiring that the 
approval vf the shareholders should ba signified to any applications 
to Parliament, and for this purpose a special meeting (called a 
Wharncliffe meeting) must be held. We are met to pass a series 
of resolations approving the drafts of several Light Railway Orders 
which are in process of being promoted by the company. These are 
the Light Railway Orders for Merthyr. Tydvil, Kinver, Poole and 
District, South Staffordshire, Doncaster and District, Barnsley and 
District, Middleton Extensions, Colchester, Spen Valley, and Dudley 
and District (Extension) We believe this Merthyr undertaking will 
be & very satisfactory one, as we not only propose to carry out a light 
railway or tramway scheme, but to combine with it the business of 
supplying electricity for lighting and other purposes, and the local 
authorities have already approved oar scheme. The Kinver Order is 
for an extension of the large scheme of tramways and light railways 
which we have been working up in the South Stafforshire district. 
Wo arp amalgamating a number of tramways which have been work- 
ing by steam or horse-power, and we are making extensions and 
junctions, and propose to work the whole of the un i y 
electricity on & uniform system, to the great benefit of the districts, 
and, we believe, to the benefit of the shareholders in this company. 
The Kinver extension will, we think, be especially Bigger. 
because it will extend the tramways of South Staffordshire. The 
Poole and District Order has also already been ap roved by the 
Light Railway Commissioners. The South Staffo chire Order is 
for making extensions in connection with the scheme I have 
already referred to. The Doncaster, Barnsley, Colchester, 
and Spen Valley projects are new schemes, which we hope to be able 
to carry through. The Middleton Order is an extension of that 
Middleton Order which we have already secured. The Dudley and 
District Order is for an extension ofa light railway which has alread 
been sanctioned by the Board of Trade. The directors are satisfi 
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that all these Orders, if secured, will bring good business to the 
company. Asit will probably be three months before the accounts 
for the year and the general report of the directors will be in your 
hands, I may—although there can be no other business transacted at 
this meeting than that of which notice has been given—be permitted 
to say that the general position of the company is highly satisfactory. 
The business which the company is developing isa very large one, and 
I believe tbat when the accounts and report for the year are before 
you, you will have every reason to be satisfied with tbe progress we 
have made. With regard to profits, as the accounts for the year will 
not be made up until after the end of December, I cannot yet put any 
very definite figures before you. I have no doubt that the directors 
will be in a position to recommend the payment of a dividend; but 
you must excuse meif I do not at present indicate wbat that dividend 
islikely to be. Weare building up a very extensive business, which will 
require from time to time large amounts of capital; in fact, the larger 
the capital judiciously expended in the business the better the results 
will be for the original shareholders. Bat in order to carry out this 
policy it is important that we should strengthen the position of the 
company, so that there may be the fullest security for the debenture- 
holders and preference shareholders, and the directors feel tbat in the 


best interests of the company we should work for this object | 


instead of striving to make the largest possible distributions in 
the frm of dividends. Turning to another subject, I need not say 
tbat a company working up so extensive and complicated a business 
has necessarily had many difficulties to overcome. Our negotiations 
with local authorities bave in some instances given us cause for dis- 
appointment, and the delaya in completing some of our undertakings 
have been greater than we would like; but on the whole, as I have 
stated, we have cause to be satisfied with the progress which has been 
made. I have mentioned to you to-day a certain number of under- 
takings for which we are asking for powers; but although these are 
numerous, they are in addition toa very large number of schemes 
wbich havealready been mentioned to you, and which are already in 
progress. I will now ask you to express your approval of the resolu- 
tions which have been read to you. 

Resolutions spproving the propcsed applications for orders for 
Merthyr Tydvil, Kinver, Poole and district, South Staffordshire, Don- 
caster and district, Barnsley and district, Middleton, Colchester, Spen 
Valley, and Dudley and district were then put to the meeting seriatim, 
and approved unanimously. 

A BHAREHOLDEB: Are there any competitors in this kind of 
business ? 

The CHAIBMAN: Yes, there is great competition; but if it were not 
for this unfortunate disposition on the part of the local authorities to 
municipalise there would be room for all Unless municipalities 
obtain special powers, they cannot go outside their own boundaries; 
but there has been a disposition—at least, on the part of one corpora- 
tion—to go outside their boundaries, There is that disadvantage we 
shall have to cope with. 

The prcceedings then terminated, 


Prospectuses. 


TRR prospectus of the New St. Helens and District Tramways Com- 
pany, Limited, has been before the public this week, inviting applica- 
tions for 16,000 £5 5 per cent. preference shares and 10,000 £5 
ordioary shares. The authorised sbare capital is £130,000. 

The 8t. Helens Tramways are at present worked over about 10 
miles of lines by the Ss. Helens and District Tramways Company, 
Limited. 

» The lines belong to the St. Helens Corporation, who bave also 
obtained frcm Parliament this year powers for tbe construction of 
additional lines, and have entered into an agreement with the old 
company to grant a new lease of the whole of them to that. company, 
or a new company formed to acquire and any on its business, for a 
term of 21 years from October 1st, 1898. It has further been sgreed 
between the Corporation and tbe old company that the whole of the 
lines shall be worked by electricity, and they are now being equipped 
for that purpose. It is expected that tbe firet section—from St. 
Helens to Prescot—will be completed by March next. The Oo 

tion agree to construct, furnish, maintain, and keep in thorough 
repair the whole of the lines, and the obligations of the company are 
merely to find the cars and working sta ff, and pay rent for the lines 
and a charge for the electric current used. This company has been 
formed to acquire the whole of the assets of the old company, 
including the right to take up the new lease, and the cars, engines, 
and stock-in-trade of the business, as a going concern, and to provide 
the necessary working capital. 

The preporu contains a report by Mr. A. H. Preece, and adds :— 
F. "It will be seen from Mr. Preeoe's report that he bases his calcule- 
tions upon a cost of more than 6d. per car mile. But in moet large 
cities in which electric traction has been introduced the coat is found 
to be much less. Thus, in Milan, Dresden, Paris, Hamburg, Geneva, 
Halle, &c., it is less than 4d. per car mile. There seems no reason 
why the cost on the St. Helens system, equipped as it will be with 
the latest and most economical machinery and appliances, should 
exceed this amount. The receipts of the old company were about 
E11. COO per annum, so that Mr. Preece's estimate of the future 
receipts from five times as many cara, running over double the length 
of Jines, and serving a very much larger population, scems amply 
justified. The success of every electric tram line opened in this 
country has been remarkable. The ehares of the Blackpool and 
Fleetwocd Tramway Company stand at 60 per cent. premium, and 
those of the Isle of Man Tramway Company at 40 per cent. premium. 
The Coventry Tramway Company paid a dividend of 8 per cent. on 
its first complete year of working.” 

Mr. Preece estimates the profits on 40 cays at £15,200 per annum. 
The vendors (the old company) tske £100,0C0 as the purchase price 


in cash and shares. Among the directors we notice the names of 
Mesers. J.B. and Jacob Atherton, the largest shareholders in the vendor 
company. The secretary and offices are:—Mr. J. F. Cutler, tram- 
way dey ôt, Hall Street, St. Helens. The list closed on Wednesday. 


Messrs, Doulton & Co.’s prospectus bas also been before the publie, 
aud the list closed on Wednesday. The capital of the company is 
£1,100,000. The company js to acquire the business and property of 
ns lay Hoa dab firm "s pa & Oo, dE berries Pottery. 

e are manufacturers of every description of , 
from bricks to the finest china and the highest art al per gaa 

The dr-in pipe factories at Lambeth and Rowley Regis are the 
largest in the world, the total output being over 30 miles per week. 

There are also extensive potteries for the manufacture of salt. 
gl52»d wares and terra-cotta for architectural purposes, Lambeth- 
faience, tiles, & o., for internal and external decoration, stoves and 
fireplaces, plumbago and o crucibles, vessels and apparatas for 
chemical worke, conduits and other stoneware for electrical purposcs, 
and all kinds of sanitary appliances. 

The works are situated at Lambeth, Surrey; Burslem and Rowley 
Regia, Staffordshire; St. Helens, Lancashire; Smethwick, near 
Birmingham; Paisley; and Paris. The head cffices are at Lambeth, 
where, and on Albert Embankment, there are important business 
premises and showrooms, At Liverpool, Manchester, Birmingham, 
and Glasgow are also showrooms and premises. 

The proprietor and vendor is Mr. Henry Lewis Doulton, son of the 
late Sir Henry Doulton. He takes as fally psid in part payment of 
bis purchase-money the whole of the 400,000 £1 ordinary shares, 
116,666 of the preference shares, and £116,666 of the debenture stock, 
and £466,668 in casb. 

The balance, 233,334 of the preference shares, and £233,334 of the 
debenture stock are now offered for public subscription, the prefer- 
5 par, and the debenture stock at a premium of £5 per 
cent. 


Brazilian Submarine Telegraph Company, Limited. 
—The directors have declared an interim dividend of 3s. per share, 
or at the rate of 6 per cent. per annum, free of income-tax, for the 
quarter ended September 30th last, and payable on December 23rd. 
The transfer books of this company be closed from Deoember 
16th to 22nd, both days inclusive. 


National Telephone Company.—lIt is stated that this 
company is making a fresh issue of debenture capital to the extent of 
£330,000 (3 per cent.), part of an authorised total of £2,000,000, of 
which £1,339,471 has already been issued. 


Commercial Cable Company.—A quarterly dividend of 
11 per cent., and a bonus of 1 per cent., have been declared. 


Eastern Extension, Australasia, and China Tele- 
graph Company.—The directors have declared an interim divi- 

for the quarter ended September 30th last of 2s. 6d. per 
sbare, free of income-tax, payable on January 14th next. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
cnong EC EE 8rd, 1808, were £143 8s. Ad.; aggrega/e to date, 
1 2 0 


The Bradford City Tramways.— Week ending December 4th, 1898, miles of 
track open, road mileage, 47; car miles run, 5,8f2; number oí cars 
16. Receipts, £239 14s. 10d.; total receipts to date, £2,435. 


The Bristol Tramways and Carriage Company, Limited.—The receipts for tbe 
week ending December 2nd, 1898, were £2,478 58. Od.; corresponding 
period, 1897, 42,206 9a. 10d.; increase, £271 15e. 9d. 


The City and South London Railway Company.—The 
ing December 4th, 1898, were £1,119; week ending 1897 
£1,097; increase, £22; total pas for balf-yeaz, 1808, £22,637 ; corresponding 
period, 1897, £21,881; increase, £760. Miles open, 8j. 

The Dover Corporation Hlectrio Tramways.—The receipts 

vengo forc eg 8rd, 1898, were 4£140 14s. 4d.; week ending December 

8rd, 1897, £77 11s. Od.; increase, £69 8a, 4d.; total receipts to date, 1996 

£7,927 28. 9d. Miles of track open week ending December 8rd 1898, 3; 

week ending December 8rd, 1897, 9. Car miles ran week ending December 

8rd, 1898, 4,222; week ending December 8rd, 1897, 1,902. Num of cars 

week ending December 8rd, 1898, 11; week ending December 8rd, 1897, 5. 


The Dublia United Tramways Company.—The receipts for the week ending 
Friday, December 2nd, 1898, were as follows:—D. U. T. Oo., horse cars, 
£1,905 28. 2d.; ditto, electric cars, £504 7s. d.; D. 8. D. Co., electric 
cars, £514 10s. od.; total, 42,924 Os. 8d; corr week last year 
D. U. T. Co., borse cars, £9 401 78. 4d.; ditto, electric cars, £97 3s. 4d.; 
D. S. D. Co., electric cars, £888 7s. 6d.; total, £2,881 178. 2d.; increase, 
£92 8s. Id.; aggregate to date, £88,549 lds. 10d.; 
year, £82,146 0s. 3d.; increase to date, £6,408 lés. 7d. Worked :—The 
mileage open is 16 miles electrically, 28 miles by horses, as against ll 
oie electrically, and 81 miles by horses, for the corresponding period 
ast year. 


The Halifax Corporation Tiamways. — The receipts for the week endicg 
November 20th, 1898, were £209; total receipts to date, 1896, from June 23th, 
£5,881. Miles of track open, 33. Car miles run, 8,615. Number of cars, 10. 


The Liverpool Overhead Railway Company.—The receipts for the week ending 
December 4th, 1898, amounted to £1,317; corresponding week lass yes, 
£1,286; increase, 431. 


The South Staffordshire Tramways Company.—The receipts for the week ending 
December 2nd, 1898, were £610 148. 3d. : week ending December Ard. 1%, 
£562 178. Ed.; aggregate receipts for 48 weeks, £30,349 168. 4d.; last year 
450,125 12s. Id. 

The Western and Brasilian Telegraph Company, Limited. — The receipts lor 
the week ending December 2rd. 1808, after e. Brasillan. cent, of tbe 
gross receipts payable to the London Pissgino-Braai! — Qo 
pany, Limited, wore £8,159. 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


— 


Stock | Closing | Closing ur E 
or Dividends for | 
e NE Share| telas three years. Fer l: | Quotation, | wack ended 
1898. 
| 1895. | 1:96. | 1897. | Highest.| Lowest. 
127,400, African Direct Telegraph, 4 % Debs. 100 4 | ... .. 101 —105 101 —105 sid T 
25,000 | Amazon Telegraph, shares  ... has ID a. as 3— 4 3— 4 
125,000 Do. do. 5 % Debs. Red. ... % | 400 | aW .. 92 — 95 92 — 95 - 
905,560“ Anglo-American Telegraph  ... m . Stock £2 9s £2 13s| 3 % | 64 — 67 64 — 67 05 | ... 
3,047, 2200 Do. do. 6 % Pref. . Stock|£4 18845 68] 6 95 |1144—1154 1144—1154 | 1154 | 1149 
3,047,2201 do. Deferred... S cme 16 — 164 161— 16} 161 1675 
130,000 ddl. Submarine Telegraph | tee Se 934514 96 | 154— 15i 15j— 153 158 1545 
75,0001 Do. do. 5 J Debs. And series, | 1906 100 | 5 ECT .. 111 —115 111 —115 111} 
44,000 | Chili Telephone, Nos. 1 to 44,000 5 4 45 4 2 22— 31 Vi 
10,000,000$, Commercial Cable ‘ ... 100 7 8 8 180 —190 180 —190 i re 
918, 2977 Do. do. Sterling 500 year 4 y 4 Deb. Stock Red. Stock EN 104 —106 104 —106 1052 | 104; 
,850 | Consolidated Telephone Construction and APORTAR 10/- | 14 2 1— 1 — T isa 
16,000 | Cuba Telegraph .. T 10,8 8 7 % 10 — 11 xd} 10 — 11 xd| 108 | 10} 
6,000 Do. 10 % Pref. 10 10 % 10 % |10 & l6j— 17; |1641— ira ... | .. 
12,931 | Direct Spanish 3 5 4 + 1 4— 6 4— 6 
6,000 Do. do. / Cum. Pref. Es 5 10 10 10 10 — 11 10 — ll 
80,0001 Do. do. 44 Debs., Nos. 1 to 6, 000 .. 50 44 44 44% 105 —10895 105 —108% | ... a 
60,7101 Direct United States Cable uw x] 30] 295! $E I s | ee | 112 1138] 113 
120,000 | Direct West India Cable, 44 95 Reg. Deb. 100 4, idi . |103 —106 103 —106 sis ie 
4,000,000 | Eastern Telegraph, Ord. Stock . Stock ius .. 172 —177 172 —177 1764 | 174} 
1,295,000 Do. 34% Pref. Stock T 100 T" € .. 104 —107 104 —107 106 | 105 
500,000 Do. Prov. Certs., 50 % paid : E iac "d .. | 58 — 56 54 — 57 T ixi 
89,900 Do. 5 % Debs. e August, 1899... 100 5 5 5 5 95 101 —104 101 —104 ei - 
1,432, 268“ Do. 4 % Mort. Deb. Stock Red. Stock 4 2 4 & 4 % |124 —128 |124 —128 126 | 124 
250,000 reg cert Australasia, 75 China Telegraph 10 7 7 7% 174— M3 174— 174 1732 173 
o 5 us. Gov. Sub.) Deb., 1900, red. ann. S * 
16,2001 { N ! 100|595,|5 J 5 9, 101 —105 15 10⁵ 
64,4001 Do. do. Bearer, 1,050—3,975, 4,327—6,400 | 100 5 $ 5 & 5 $ 102 —105 102 —105 
320, 000“ Do. 4 % Deb. Stock  ... „ Stock 4 4 4 125 —129 125 —129 
Eastern and South African Telegraph, 5 A Mort. Deb., 155 - 36g RS 
85,1001 1900 red. ann. drgs., Reg. Nos. 1 to 2,343 d 100 | 5 % | 5 % $us p ME somites: 
46,5001 Do. As do. to bearer, 2,344 to 5,500 | 100 | 5 5 7 .. |102 —105 102 —105 TT TE 
300,0001 Do. 4 95 Mort. Debs., Nos. 1 to 3,000, red. 1909 | 100 | 4 i .. 103 —106 103 —106 "is kil 
200,0001 Do. 4% Reg. Mt. Debs. ia Ma Sub. * 1—8,000 25 4 4 .. |103 —106% 103 —106% | ... jan 
180,227 | Globe Telegraph and Trust 10 | 44 43 "d 121— 122 | 121— 12% | 123 125 
180,042 Do. do. 6% Pref. TA 10 | 6 6 6 164— 17 164— 17 174 | 163 
150,000 | Great Northern Telegraph, of Copenhagen... 10 10 10 10 283— 294 | 28)— 293 à aii 
150,000“ Do. do. do. do. 5 % Debs. ... 100 5 5 5 100 —103 100 —103 T = 
97,800 | Halifax & Bermuda Cable, 44% lst. Mt. Dbs., w'n.1-1,200,rd.| 100 | ... ‘its . 101 —104 101 —104 * bes 
17,000 | Indo-European Telegraph .. 885 25 10 7 10 10 54 —57 54 — 57 5633 
100, 0007 London Platino-Brazilian Telegraph, 6 * Debs. 100 6 6 6 109 —112 109 —112 - sai 
484,597 | National Telephone, 1 to 484,597 5 550 54 6 51— 54 51— 57 5i 5 %% 
15,000 Do. : Cum. 1st Pref. 10 | 6 6 6 12 — 14 12 — 14 13i | 13} 
15,000 Do. Cum. 2nd Pref. ... 10 | 6 6 6 12 — 14 12 — 14 =e vis 
250,000 Do. 5 Non- um. 3rd Pref., 1 to 250, 000 5 5 5 5 54— 5 51— 54 9 
1,329, 4710 Do. 34 % Deb. Stock Red. Stock 8495 | 34% | 34% |100 —105 | 100—103  |10lj| .. 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1|65 5 5 8 — 8— m - 
100, 0007 Pacific and European Tel., 4 % Guar. Debs., 1 to 1,000... | 100 | 4 4 E 105 —108 105 —108 - m 
11,839 | Reuter’s ... saa 8 | 5 5 5 7— 8 7— 8 7 a2 
3,381 | Submarine Cables Trust e Oert.| ... T .. 133 —188 134 —139 136 | 135 
58,000 | United River Plate Telephone » 5 | 4 5% | 6 42 4°, 
151,733 Do. do. 5% Debs. Stock, 5 mt .. 103 —106 104 —107 — ivi 
200, 0007 West African Telegraph, 5 Y Debs. . 100 5 5% |5% | 99 —102 99 —102 100 P 
80,008 | West Coast of America, Nos. 1—30, 000 and 53, 001—583, 008 RET * i— i— és - 
150,000 Do. do. 4% Debs., 1—1 ,500 gua. by Braz. Sub. Tel. | 100 ‘ . |103 —106 103 —106 ~ igs 
64,269 | Western and Brazilian Telegraph viis iwi 500 "ABE 35. 2 2 8195 | 124— 12j$xd| 121— 12jxd| ... TT 
83,129 Do. do. do. 5 % Pref. Ord.. iis 74 5 5 5 8 — 84xd) 8 — 8Sixd| .. Ma 
83,129 . Do do. do. Def. Ord. 711 | ni H 4 — 4ixd 4 — 4xd| .. we 
889,521 Do. do. do. 4 * Deb. Stock Red. Stock| ... -— . |107 —110 107 —110 iod ae 
88,321 | West India and Panama Telegraph . ed AO] 1 i 13— 1j li— 18 1133 
84,563 Do. do. do. 6 % Cum. Ist Pref. ... | 10 6 6 6 94— 10 94— 10 9; 98 
4,669 Do do. do. 6 % Cum. 2nd Pref. . 10 6 6 6 7— 9 7 — 9 les i" 
80,0001 Do. do. do. 5 95 Debs., Nos. 1 to 1 ,800 100 | 5 5 5 106 —109 106 —109 dis 
158, 1007 Western Union of U.S. Telegraph, 6 95 Ster. Bonds 100 | 6 6 6 98 —103 98 —103 
ELECTRICITY SUPPLY COMPANIES. 
30, 000 | Charing Cross and Strand Electricity Supply 655 5 6 | 7% | 114— 124 | 114— 123 1 
20,000 Do. do. do. do. 4j 95 Cum. Pref. B codec CR - n bs 6 — — 64 " ioi 
34,000 Chelsea Electricity Supply, Ord.,  ... 5 5 5 Y 6 — 9 c 6 EE 
60,000 Do. do. do. 44 Y Deb. Stock Red.... Stock +4 44 44% 114 —116 114 —116 * T 
50,000 | City of London Electric Lightiug, Ord. 40,001—90,000 10 7 10 24 — 25 241— 251 14 2413 
10,000 Do. Ord. Nos. 90,001 to 100,000 ... T 10 i - 234— 244 | 24 — 25 T bad 
40,000 Do. 6 95 Cum. Pref., 1 to 40, QUOS 2. 10 | 6 6 6 1 164 | 154— 164 16} " 
400,000 Do. ed Deb. Stock, ' Scrip. (iss. at £115) all paid "Ri 5 5 127 —132 127 — 132 1303 | ius 
80,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—30,000 | 10 mi | nil mi |124— 134 | 124— 133 183 | ass 
10,000 Do. do. do. Nos. 30,001 to 40,000 £8 paid. IOI aa i 3 10 — ll 10 — 11 T bi 
20,000 Do. do. do. 6 % Pref., 40,001—60,000 10 6 / 6 J 6 14)— 15b | Mj— 15& l t. 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17, 400 . B uu us B 5 — 54 5 — 54 Biel sad 
15,661 | House-to-House Electric Light Supply, Ord., 101 to 15, 761 5 yaa. 9 — 10 9%— 978 95 ... 
12,000 Do. do. 7 96 Cum. Pref. . n 94— 104 94— 104 . a 
110,000 | London Electric Supply Corporation, Limited, Ord. ; 3 - a isa 34— 4 34— 4 ds T 
48,050 Do. do. do. 6 95 Pref. 2 MM NUN UM E V e 
62,400 Metropolitan Electric Supply, 101 to 62,500 10 | 4 5% | 6 2 164— 174 | 17 — 18 18.| ly J 
220,0001 Do. % First Mortgage Debenture Stock | ... 44 44 44% 117 —121 117 —121 695 $a 
6,452 | Notting Hill Electric Lighting " is 10 | 2 4 6 154— 164 | 16 — 17 F vis 
81,980 St. James’s and Pall Mall Electric Laght, Cra 5 7195 103 144 164— 171 17 — 18 De. 
20,000 Do. do. T Pref., 20,081 to 40,080 5 7 7 7 9 — 10 9 — 10 ive T 
50,000 Do. do. Deb. Stock Red. Stock) ... 1 105 —108 105 —108 - TT 
65,000 | South London Electricity Supply Ord., £3 paid ... B ja TS M 24— 33 21— 33 n dd 
79.900 , Westminster Electric Supply, Ord., 101 to 80,000 5 79 i 1225 16 — 17 16 — 17 165 | 163 


— e e e a e 


Subject to Founder's Shares. 
| Unless — stated all shares are fully paid. 


— Google 


| Dividends paid in deferred share warrants, "p 
vidends marked § are for a year consisting of the latter part of one year and the first part of the next. 


1 Quotations on Liverpool 8tock Exchange. 
rofits being used as capital. 


878 | THE ELECTRICAL REVIEW. [Vol 43. No. 1,098, Dram 9, 1591 


SHARE LIST OF ELECTRICAL COMPANIES—Oontinued. 
ELECTRICAL RAILWAY, MANUFACTUBING, AND INDUSTRIAL COMPANIES. 


Stock l X i Business dons 
Present or Dividends for Closing Closing dari 
NAME. Quotation uotation ng week 
Issue. Share.“ the last three years. ended 
1895. | 1896. | 1897. Highest.‘ Lowest 
60,000 Aluminium di A” shares, Nos. 1—60,000 TT eve TNT 1 eee t.. awe 31— 34 3}— 32 34 | ev. 
90,000 Do. 44 % 1st Mort. Deb. Stock Red. 880 .. Stock ... s ... | 94 —100 94 —100 „ 


30,000 | British Electric Traction . 10... . 16 — 17 16 — 17 | 1088 | 18 


Do. do. 6 95 Cum. Pref. 30, 001-40, 000 
10,000 (ineued at £2 10s. prem. all pd.) 10 .. | .. | .. [1241— 133 |121— 133 131 
90,000 | Brush Eleol. Enging., Ord., 1 to 90,000 8| AY) nit | nil | 1j— 2 lji— 2 1 1 
90,000 Do. do.  Non-cum.6% Pref., 1 to 90,000 2| 3%) nil | 495 21— 28 | 21— 29 | 2A 3 
125,000! Do. do. 44 J Perp. Deb. Stock . Stocek) oo | us | 11 —115 111 —5 |. 
50,000 Do. do. 4) 95 2nd Deb. Stock Red. ... Stock bs ... 1102 —106 102 —105 se ie 
20,000 | Callender's Cable Construction shares, Nos. 1—20,000 ... X. sag ros 85 94— 10} 94— 104 10} | 102, 
90,000 Do. do 4) 95 let Mort. Deb. Stock Red. Stock P . 111 —114 111 —114 TRENT 
35,250 | Central London Railway, od Shares yos " TX | 10} vs - 92— 10} 92— 10} 10 
178,303 Do. do. do. £6 paid ii sd. 30 T us ns d 54— 6} 54— 01 "iS 
61,088 Do. do. Pref. half-shares £1 paid DIE ee 5s a Se 11— 14 11— 1 
71,447 Do. do. Def. do. £5 padde 44— 5 44— 47 
630,0001 City and South London Railway... [Stock 14% 1%% 14% 65 — 68 | 65 — 68 66 | 65 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £4 pd. | 10 3— 4 34— 4 
82, 008 Crompton & Co., Nos. 1 to 32,008  ... 11— 2 11— 2 
82.850 Do. 5% lst Mort. Reg. Debs., 1 to 748 of | 91 — 96 91 — 96 | 
: £100, and 901 to 1,070 of £50 Red. ` ee Ds | 
99,261 dison & Swan Utd. El. Lgt., EA shares, £3 pd. 1 to 99, 281 5 5 53 6 2— 2 2— h 
17,189 Do. do. do. „A“ Shares, 01—017,189 5 5 53 6 4 — 6 4 — 6 — 
194,023 Do. do. do. 4 95 Deb. Stock Red. ... | 100 js $ed .. | 99 —101 99 —101 in 
110,000 | Electric Construction, 1 to 110,000 ... sae 2| 6 6 6 21— 24 21— 21 28 | .. 
25,000 Do. do. Í Cum. Pref., 1 to 25, 000 .. 2| 7 7 7 21— 84 3} 3 
111, 100 Do. do. Perp. 1st Mort. Deb. Stock  ... Stock i .. 105 —107 105 —107 s 
91,196 | Elmore's Patent NDS Depositing, 1 to 70,000 ... 2-4 wes sat f + i 1— i 2E 
67,276 | Elmore's Wire Manufacturing, 1 to 69,885, issued at 1 pm. 2| ee - sus 1— 1 1— sR 
9,6001 Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ..| 10 | 104 7 7 10 — 12 10 — 12 «t 
12,500 | Henley’s (W. T.) Telegraph Works, Ord. .. is ..| 10| 8 10 12 20 — 21 20 — 21 211 2$ 
3,000 Do. o. do. 7% Pref. .. 10| 7 7 7%\18—19 18 — 19 182 
50, 000 Do. do. do. 44 Mort. Deb. Btock... Stock 44 44 4495110 —115 110 —115 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works ..| 10 10 10 10 2141— 224 | 214— | 
800,000 Do. do. do. 4 95 1st Mort. Debs. | 100 | ... s .. 102 —106 102 —106 | 
87,500 TLiverpool Overhead Railway, Ord. ... sai we | 10| 2j 21 84 — 104, |10g,— 10 E 
10,000 t Do. do. Pref., £10 paid. . . 10, 5 €, 5 5 F 156— 153 15 — 1 p a 
87 850 Telegraph Construction and Maintenance ... 185 15 % 16 15 87 — 41 87 — 41 40 38 
150,000 Do. do. 5 95 Bonds, red. 1800 5% 5 5 96104 —107 104 —107 106 " 
540,0007 Waterloo and oit; Railway, Ord. Stock  ... 100 T site 109 —114 113 —116 116 113 
. t Quotations on Liverpool Stock Exchange. 1 Unless otherwise stated all shares are fully paid. 
Dividends marked $ are for a year consisting of the latter part of one year and the first part of the next. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
5 Electric Supply, Ordinary £5 (fully paid) 103. National Electrio Free Wiring, lOs. paid, 78. to 9s. 
British Aluminium, Ordinary, 10—12 ; 7 Y Pref., 11—18. Smithfield Market Electric, 2—4. 
House-to-House, 44% Debentures of £100, 105—108. *T. Parker, £10 (full f, Paid); 15. 
p ors and Knightsbridge Electric Lighting, Ordinary Shares Yorkshire House-to-House Electricity, £5 Ordinary Shares fully 
£5 (fully paid) 13—184; lst Preference Cumulative 6%, £5 paid, 8—84. Dividend for 1896—6%. 
(fully paid), 7 1 Debentures, 107—110. Dividend, 1897, 
on Ordinary Bhares 1095. 
* zh Birmingham Share List Bank rate of discount 4 per oent. (October 13th. 1898). 
MARKET QUOTATIONS, Wednesday, December ' 7th. — u 
CHEMICALS, &c. This week. | Last week. increase or METALS, &c. This week. | Last week. nere ot 
= — ] * NAE i- | 
a Acid, Hydrochloric Ra .. per cwt. 5/- 5/- oe b Aluminium Wire, in ton lots.. per ton £224 | ) r4 | 
a „ Nitric * Y- e per cwt, 22/- 22/- as | b Sheet, in ton lots per ton | £191 | £191 | 
a „ Oxalic.. T . per owt. 82/- 82/- * C Brass (rolled metal 2" to 12") basis per Ib. 634. l 
a „ Sulphuric .. ia .. per cwt, 5/6 5/6 e c „ Tube (brazed) .. per Ib. 84d. | | 
a Ammoniac, Sal .. > per ton 87/- 37 hs c „ Wire, basis se per lb. | id. | 7d. | 
¢ Ammonia, Muriate (grey) .. per ton £19 £19 | Ha | f Ebonite Rod * T «+» perlb. . Bj- 
(white) .. perton £26 £26 | re D ca Sheet .. aie per lb. 5/- 5/- (t 
a Bleaching powder i .. per ton £5 15 £5 15 | * | g Copper Bars .. per ton | £66 £67 | £1 dec. 
a Bisulphide of Carbon .. .. per ton £15 £15 es g » Wire (basis price) per lb, | Bd. | Sd. — 
a Borax A P is .. per ton £16 £14 10 | £110 inc. g » Sheet F .. per ton | £66 £67 £1 dec. 
a Benzole (90 % .. iA . per gal. 7 7/- 8 g „ Rod $5 per ton £66 | £67 | £1 dec. 
a „ 650/90 °/,) ee . per gal. 5/6 5/6 ay n German Silver Wire per Ib. 1/6 1/6 | T 
a Copper Sulphate .. * .. per ton £1910 419 10/- inc. | h Gutta-percha, fine T per Ib. 5/6 | 5/6 | 
a Lead, Nitrate =F 90 .. per ton £23 10 £28 10 ~ | AhIndia-rubber, Para fine .. per lb, | 8/103 for'd gar | inf 
a „ White Sugar  .. . per ton £30 10 £30 10 3^ i Iron, Charcoal Sheets .. per ton £18 | 18 
a „ Peroxide .. vá .. per ton £27 10 £27 10 * i , Pig (Cleveland warrants) per ton | 50/- | 50% 
a Methylated Spirit * .. per gal. | 2/9 2/9 = i „ Forgings, Ronde M per ton From £11 | From £1 
a Naphtha, Solvent (90 % at i , Scrap, heavy per ton | 45/- 45/- 
160° CC.) per gal. | 5/6 5/6 53 é „ Wire galvanised No. 8. perton | £815 £8 15 "T 
a Potash, Bichromate, in casks.. per Ib. gad. Bid. id. dec. g Lead, English Ingot .. per ton £1876 £13 10 0 26 dec 
a T Caustic (75/80 %) „ per ton £24 £24 75 J.A i E Sheet .. per ton 414 10 £14 126 | 3/6 dec. 
a " Bisulphate A" . per ton £35 £35 + l Mica (uncut slabs 8” long) .. per Ib. | 6/6 6/6 e 
a Shellac os .. per cwt. 65/- 65/- Ke m Manganin Wire No. 28.. „ per lb. 8/- BJ- 2 
a Sulphate of Magnesia .. .. per ton £4 10 £4 10 Se g Mercury .. 1 ps per bottle | £7 15 £7 9 6- inc. 
a Sulphur, Sublimed Flowers .. per ton £6 15 £610 | 5/- inc. o Platinum .. . peroz.| £816 £2 19 0 2,6 inc. 
a ” Recovered Y .. per ton £5 15 £510 | 5/-;nc. | ¢ Steel, Magnet, ‘according to | 
a " Lump .. .. per ton £55 £5 5, ind. desoription as jà per ton From £15 to £40 
a Soda, Caustic (white 70 9j ) .. per ton £7 10 £7 10 2» i Steel, Magnet, in bars .. T £58 | £58 e 
a „ Crystals... .. per ton £3 £8 * 9 Tin, block .. à - per ton £86 | £8610 10,- dec. 
a „ Bichromate, casks . per lb. 23d. Bd. d. dec. g „% lol . per lb. 1/3 /8 L 
n „ wire Nos. 1 to 16 per lb. 1/4 14 ge 
j Yarns, Cotton, Single 101b, bundles pr Ib. | 6id. 62d. 1d. inc. 
| „ Flax, 6 or 8 lea.. .. per lb. gad. , id. inc. 
j » Hemp, 8 ply 10 Ibs... per Ib. 444. T 
j i „ Russian, 10 lbs. per Ib. 44d. 44d. l 
| j Jute, 180 lbs. rove .. per ton £12 £12 
j „ Manila, 24 thread .. per ton £29 £29 | 
t 2 | - | | * Zine, Sheet (Vielle Montagne bnd.) P. t.. | £29 10 £29 10 
a Quotations supplied by Messrs. G. Boor & Co. i Quotations supplied by Messrs. Bolling & Lowe, 
b " T » The British Aluminium Co., Ltd j A 5 2 m Henry C. Yeo & Co. 
c " " „ Messrs, Thos, Bolton & Sons. k n » " » Morris Ashby, Limited. 
d T " , l = n * „ Zanders, Wake & Co. 
e „ „ " m » = 5 is W. T. Glover & Co., Ltd. 
7 » " „ The India-Rubber, G.-P., and Teleg. Works Co Ltd n “ bs * » P. Ormiston & Sons. 
í „ " » Messrs. James & Bhakspeare. 0 " 1 m 1 Johnson. Matthey & Co., Ltd 
ackson & Till. 
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LONG DISTANCE TRANSMISSION OF 
ELECTRIC POWER.* 


By Pror. GEORGE FORBES, F. R. S., M.Inst.C.E. 


(Concluded from page 847.) - 


Tur same remarks apply to the meaning of the voltage of the line 
in all the curves and tables referred to. They are worked out for 
continuous current, and for any other system the engineer must add 
the usual corrections. 

Another curve may be drawn showing the inefficiency at each cur- 
rent density. This curve constantly rises, i. e., the greater the current 
density, the greater is the inefficiency. — 

Now from these two curves we can deduce a third curve, which is 
the one which I find gives one in & few minutes all the main facts 
one wants for any horse-power to be delivered to any distanoe at 
any initial volta. 


A 
AE sidus 
D CURRENT 
| FAMAERES 
PESE qe 
FOR V yotTs ¢ 
iE WEIGHT 


F 
jJ; ERR l 


ELectaic TRANSMISSION CuRvH FoR 100 MS AT 10,000 VoLTsS 
CONTINUOUS CURRENT. 


This curve gives the tons of copper per horse-power delivered at 
100 miles with 10,000 volta continuous current, in terms of the 
horse-power generated per horse-power delivered. 

Measuring along a horizontal line you get the inefficiency, i e., the 
horse-power generated for each horse-power delivered; and measur- 
lng vertically you get the corresponding tons of copper required for 
each horse-power delivered, at a distance of 100 miles. 

Ide curve is also marked with figures to show the current density 
m amperes per square inch section of copper. 

1 never travel a day without this curve in my pocket. 

This curve is correct for 100 miles and 10,000 volts, or for any 
ocher case where the volts = 100 times the miles. The curve shows 
you, for example, that for an inefficiency of 14 you require a current 
density of 387 amperes per square inch, and 55 tons of copper. And 
thas current density and weight of copper per horse-power is the 
E whether you use 10,000 volts at 100 miles or 100 volts at 


For any other v. Ita and distance in miles, v and u, you divide the 
volts by the miles and get M ; then 10 1 = p, the multiplier for 


the onrrent density, and (100 x) = T the divisor, for the tons of 
copper per horse-power. 
15,000 


As an example, 15,000 volts and 300 miles. Here p = 100 x 300 


- Hence for an inefficiency as above of 14, the current density 
oe x 987 = 198. The tons of copper per horse-power will be 


ieee 


Now let me show another use of the curve. Suppose we 
capitalise the cost of running the generating station, and add to 
the cost of the genera works, and divide by the horse-power, 
we have then the capitali value of 1 horse-power generated ; 
I will call it for short the value of 1 horse-power generated. We also 
know the cost of one ton of copper. Divide the value of the horse- 
power by the value of the ton of copper, and draw a line across the 
axes bo that it cuts the axes in that ratio. Draw a line parallel to 
this and touching the curve. This gives you, according to Lord 
Kelvin's law (as modified by Ayrton and Perry) the point of mazi- 
mam economy giving directly the inefficiency, the tons of copper per 
horse-power and the current density. Thus on the curve two 
examples are shown, one where the value of 1 horse-power is four 
times that of aton of copper. In this case the greatest economy is 
kot by an inefficiency of 118,8 current density of 180 amperes per 
aN 
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square inch, and 0 91 tons of copper per horse-power delivered at 100 
miles distance, the initial pressure being 10,000 volts. 

Another example is shown on the curve where the horse-power is 
ith of the cost of a ton of copper. The resulting values are seen 
dr d = be—Inefficiency = 1°58; current density = 420; copper 

To do this for other values of T 

100 MN ? 
Ej 
you must divide the value of the horse-power by v. Measure this 
distance vertically by the unit on the vertical scale or by fractions of 
these units, and measure the cost of a ton of copper horizontally by 
the unit on the horizontal scale or by the same on as before of 
that unit. Join the two points by a line and draw a parallel line 
touching the curve at the point of maximum economy. 

You will see now how valuable such & curve must be for obtain 
the very information that an engineer requires in his first examination 
of any project. But we can do more than this. Divide the tons of 
copper per horse-power by 18 times the distance in miles, and 
you get the sectional area in square inches of the conductors (go and 
return) per horse-power. Multiply this by the total horse-power to 
be delivered, and you get the sizə of your conductors. 

N.B.— Remember that this is all worked out for continuous cur- 
rent, and must be corrected for other systems as well as for tempera- 
ture and sag. 

Some people prefer to work by tables instead of by curves, so I will 

ut down the readings of the curve which we have just been discuss- 

g. For ordinary work the following is sufficient :— 


C 
| Inefficiency. ` Tons copper Current 


per horse-power. density. 


1:20 86 190 
1:30 66 283878 
| 1:40 58 930 
. 150 55⁵ 387 
1:60 5¹ 492 
170 49 475 
| 1 80 48 510 | 
! 1:90 472 545 | 
2 00 470 


874 


In most practical cases, however, the economical inefficiency for 
long distance transmission lies between 1:20 and 150. The following 
Table gives closer values over this range :— 


p —— ———— 


; Inefficiency. ! Tons. | 

| 

| 1:20 0:86 | 190 

1:22 0:80 207 
1˙24 0 76 221 

| 1:26 072 236 

1:28 0 69 250 

| 180 0 66 268 

| 132 0 64 279 

| 1:94 0 62 292 

| 1:36 060 306 

| 1:38 0 59 319 | 

| 1°40 0:58 330 

1:42 l 0:57 342 

| 144 0'56 ‘354 
146 | 0 55 365 | 
148 0°54 376 : 
1:50 | 0:53 387 | 


1 
— — — 


From either of these Tables, having given the inefficiency, to get 
the density for any volts and distancs, multiply the above value by 


T and to get the tons of copper, divide the above value by 


o) 
: 100 M 

This little Table enables us, then, with a very mee picos of 
ern to get the result for any case that may arise, ciently 
086. 


But in actual practice I find it far more useful to have the Table 
extended in such a way that an approximate result may be arrived 
at without any calculation. 

Three Tables are here given. The first gives a reference letter for 
any volte and distance. In the second and third Tables, the results 
we want are fonnd under that reference letter. The second Table 
gives the tons of copper per horse-power delivered, and the third 
gives the current density for any inefficiency that we may select. 


` BuLES FOR Usma THE TABLES. 


Rule I.— To find the Reference Lelter.— In Table I., in the column 
referring to the volts geuerated, find the approximate distance of 
transmission in miles. The capital letter at the beginning of the 
line in which this is found is the reference letter. 

Rule II.— To find the Tons of Copper per Horse-power Delivered.— 
Look along the row in Table II. referring to the reference number, 
and tons of copper are there given for each ineffici . The ineffici- 
ency being the horse-power generated to deliver the horse-power at 
the distant point. 


— — — —— 
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Rule III.— 7o Find the Current Density.—Table III. gives this in 
amperes per equare inch in the row corresponding to the reference 
PEN and in the column corresponding to the inefficiency 
chosen. 

Rule 1V.—7 0 Find the Economical Conditions of Working ( Kelvin's 
Law).—Divide the capitalised value of one horse-power by the cos 
of 1 ton of copper. Divide this by 10 and call it ;. In Table II. 
look along the row corresponding to the reference letter until the 
difference between successive numbers is approximately 7. The 
number at the head of that column is the economical inefficiency, the 
tons are also then given, and the current density is obtained directly in 
Table III. 

Rule V.— To Find the Tota! Section (Go and Return) of all the Trans- 
. mission Conductors.—Multiply the tons per horse-power by the total 
horse-power, and divide by 18 times the distance in miles. This is 
the result in square inches. Dividing this by the number of con- 
ductors gives the sectional area of each. 


TABLE I.—DisTANCE OF VOLTS. 


— —— —— — — 


Virtual volts between wires. 


10,000 15,000 


TaABrE II.—Tons or COPPER PER HonsE-POWER DELIVERED. 


— — — 


rapid methods for arriving, on the ordinary lines of workin g 
data for any special case of long distance transmission of 1 
has also been my object to show that those who carry cut such 
schemes do not require to be handicapped by the enormous capital 
which has hitherto been generally considered necessary. Inei 

it would appear that whenever gold mines exist which can afford to 
pay 5s. or 63. per ton of ore milled, and if there be good water-power 
within 400 miles of the mines, it is most probable that it will pay well 
to transmit the power electrically. 

If I have convinced any doubters that simply in my limited 
experience I have found many cases where it will pay well to trans 
mit power to distances of several hundred miles, then my purpose 
is served, and I shall be glad that I have brought this subject to 
your notice. 


DIscussion. 


The CHarrMan said there were two matters of which there could be 
no doubt—first, that Prcf. Forbes had brought forward a most 
suggestive and valuable paper upon a subject which was pressing on 
the minds of many people in all parts of the world; and secondly, 
that engineering was a most delightful profession. He was eure il 
those who belonged to it would agree with him, and those who did 
not belong to it, after hearing this paper, would be more envious than 
ever of those wbodid. The profession of the civil engineer had been 
defined as that of one who directed the great forces of Nature for the 
use and convenience of man, and engineers were brought into contact 
with so many interesting subjects, localities, and people, that they 
were all happy to belong to such a profession. One of the matters 
which pressed on the mind of the engineer was the conservation cf 
energy. It might take the form of capturing the power which 
existed in and came from the clouds in the form of rain, and was 
found in rivers or stored in reservoirs; it might harness the winds 
and make them serve the use of man; proposals had even been made 
to capture the force running to waste in the waves; and there ww 
the very seductive proposal of directly capturing the electricity in 
the air, due to terrestrial magnetism or electricity. All these subjects 
were germane to the interesting question brought forward thst 
evening, because in so many cases the conservation of energy was not 
of much use unless there was also the powerto transmit it to the plac 
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TABLE III. OCOURRRNT DENSITY. 


Amperes per square inch. 


1 or 2 phase.. 5,000 20,000 | 25,000 | 
8 phase T 4,825 8,650 12,975 17,300 | 21,625 | 25,950 
Distances in miles. 
A 12:5 25 375 50 655 75 
B 25 0 75 1:0 125 150 
C 375 75 | 1125 | 150 | 1875 225 
D 50 100 | 150 200 250 300 
E 625 | 125 | 1875 | 250 | 312 375 
F 75 150 225 | 300 | 375 450 
G 675 | 175 | 2625 | 350 | 4375 | 525 
H 100 200 300 400 500 | 600 
K 150 | 300 450 6 0 75 $00 
Inefficiency, 1:2 13 | 1'4 1:5 
A 0537 0412 0362 0344 
B 2150 1650 1450 1375 
C 4837 3725 3262 3094 
D 8600 4600 5800 5500 
E 1:344 1031 9062 8591 
F 1 935 1499 1305 1237 
G » 634 2:020 1776 16-4 
H 3:440 2:640 2:320 2:200 
K 7:740 5:940 5:220 4'950 
Inefficiency. | 18 | 1:3 14 1˙5 
4 760 904 1,320 1,448 
B 380 452 660 724 
C 253 301 440 515 
D 190 226 330 387 
E 152 181 264 310 
| F 127 151 220 258 
| G 108 129 188 221 
H 95 118 165 193 
| K 63 75 


| 110 129 


— —ũ 


| 16 17 | 18 19 30 

1,728 1,900- 2,040 2,180 2,296 
864 950 1,020 1,090 1,148 
576 633 680 727 
432 475 | 510 545 574 
346 380 408 437 459 
288 317 340 363 383 
246 271 292 311 327 
216 237 255 272 287 
144 158 170 182 191 


I trust that I have not wearied you with these arithmetical 
conundrums. All I can say is, that I have found them of the greatest 
use, and I shall be very pleased if some of you do so also. 

I trust that all here present who are not engineers realise now that 
the cost of transmission of electric power to a distance is a pure ques- 
tion of balancing expenditure and profits. By the methods now 
described, or by the ordinary methods, there can be no question as 
to the cost of the work. The only point, in fact, affecting the cost 
which has been left to the choice of the engineer, is the electric 
pressure to be used, and every engineer in reporting on a scheme 
generally gives his reasons for selecting the pressure. In old days, 
the highest pressure for which we could get a guarantee from con- 
tractors was uscd. But the expense of insulation increase as much 
with increase of pressure that now, as at Rheinfelden, we work to 
that pressure which is the most economical. Manufacturers will now 
guarantee any pressure if you will pay for it. 

Having now determined with sufficient accuracy the cost of the 
works and their maintenance, annual expenses and interests on mort- 
gage, the next thing is to see (or, perhaps, this ought to be the first 
matter attended to) what return can be obtained for the power 
delivered toa distance. It is then for the purely financial men to 
say whether the profits to be derived are worth the venture. 

It has been my object to-night to put before engineers some useful 


where it could be used. For instance, in Scotland, the valley of Bet 
Nevis had a rainfall of 10 feet per annum, which represented 

enormous force at present unused. If that could be captured st § 
reasonable cost for sto and transmitted to a distance, what ! 
great future seemed to lie before future generations. It was rather 
startling to hear of £100 being paid per horse-power, but figures bså 
been given showing that gold mining could afford to pay even thet 
figure. In England one expected to get horse-power at £50r 

per annum by the storage of water, but he would not go into those 


details, nor yet into the financial question, except to suggest that the 
idea of a mortgage at 4 per cent. on copper, which was spread 1 
400 miles in Central Africa, seemed to him rather h ? 


and would not attempt to follow the figures and diagrams, bot tr 
seemed to be of the greatest possible value to those who had to ker] 
practically with this subject, and they must all be grateful to 
Forbes for giving them such means of forming a judgment on 
problem which was at first sight so intricate as that of the transzi* 
sion of electric force for distances of 400 or 500 miles. 

Colonel GovRAvD expressed his regret that there was not & y" 
an audience to hear this paper as thronged the room ani 
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. approaches some years ago when he read a paper on the phonograph, 
' and said he thought the present subject, if not at first sight so 
fascinating, had more money in it, and it was a great pity the hall 
was not filled with capitalists and financiers. He was glad to be 
again in England, after an absence of some years, and he well 
remembered, about four years ago, meeting Prof. Forbes at Niagara 
Falls amidst a crowd of the greatest men of science and finance of 
* beth hemispheres gathered together in connection with the great 
` heme of utilising that enormous water-power for the creation 
` of electric energy to be transmitted at a distance of 25 miles to 
Buffalo. Three years later he found himself again—one Sunday 
evening—8t Boffalo, and he heard as a secret that that night the 
looked for transmission of power was to take place. He at once 
phed to Niagara for permission to be present, bat it was not 
- accorded, and he then cabled over to the Times, got authority from 
the editor to represent the paper on the occasion, and ultimately, 
- after some difficulty, got admission to the works, saw the first motion 
of the machinery, and a few minutes after 11 sent off his message to 
- the Times, which was published in London before the news was 
printed in the Buffalo p He was much struck with the pro- 
- poral as to the division of capital, having, in times past, had a good 
deal to do with the financing of electric companies. He well remem- 
bered one company with a very long name, of which he was vice- 
. chairman, which hed a capital of a million, the object being to 
. advance money to people who had central station schemes, this being 
at the time of the boom, just after the electric light exhibition in 
Paris and at the Crystal Palace. For about a year the board met 
: nearly every week, but their two managing directors who examined 
: the schemes which were sent in, were not able to report favourably 
= of any of them, and at the end of the time the capital was returned 
to the subscribers. With regard to mortgages on copper in the centre 
ol Africa or Australia, he did not think there was much of a market 
. for it there, but even adding the cost of transportation, it might bea 
. good investment. 
> Mr. G. L. ADDENBROOKE said this was a subject to which he had 
:ı paid a good deal of attention during the last few years, but the form 
z In which it was presented almost took one's breath away. He did 
not wish, however, to say anything derogatory of the view put for- 
ward, for which they were much indebted to Prof. Forbes. There 
were no doubt many large sources of water-power in various parts of 
the world, and in time they might be utilised, but he might point 
out that for many purposes the cost of electric power was much the 
same whether generated by steam or water-power. If these great 
waterfalls were used in this way,it might lead to an enormous 
 ghifting of population, and some of the great centres of industry at 
present might be destroved. The question was whether there was 
. any danger of this, and whether anything could be done to enable 
existing manufactories and populations to remain where they were. 
. What Prof. Forbes said was perfectly feasible. He thought that 
Englishmen who had not travelled or specially studied the subject 
had little notion of what had been done in this way abroad. 
Nothing struck him more at Geneva and one or two other places than 
the confidence with which capitalists put immense sums into these 
water-pow-er transmission schemes, especially considering the differ- 
ence between them and steam-power installations. In the latter case 
you could start on a small scale; put down, say, 1,000 horse-power 
and see if there was likely to be a return; but in the case of water- 
power it was essential to begin on a large scale. At Rheinfelden 
. they put down a plant and obtained 22,000 horse-power, of which 
perhaps not more than one-fourth was as yet utilised. But they 
erected immense works, brought in sidings, built a bridge over the 
Rhine, bought up all the land in the neighbourhood, and advertised 
that they would sell sites to manufacturers, so that there was an 
immense amount of capital locked up which could not be imme- 
diately remunerative ; but they had sufficient confidence in the thing 
to wait until it was. What had been done there could no donbt be 
carried out in other places, such as Prof. Forbes had mentioned. The 
only one with which he had any acquaintance was Western Australia, 
for while Prof. Forbes was considering the scheme to which he had 
referred, he ra Addenbrooke) was acting for some people who had 
3 concession for lighting Coolgardie, and had to consider what they 
should do with it, and whether they would not be swamped by power 
transmitted from the coast. He came to the conclusion that there 
was not very much ri:k of it. Having spent some time in the 
country, he was fairly conversant with the local cireumstances, and 
ascertained from some large shipping people at what price they could 
land coal at the mearest port. He also found there were coal fields 
within 500 miles, which the Government were developing, and which 
had since been placed in communication by rail. The railways were 
In the hands of the Government, who were willing to carry coal at 
ld. per ton per mile, and he found that they could get coal 
delivered in Coolgardie at 458. a ton or less, and at that price 
he did not think it would pay to generate power on the coast and 
transmit it. It would be better to generate it on the spot, as they 
were doing on the Rand, and distributing it up to distances of 20 
miles, There the price charged per horse-power was about £45. He 
mentioned that to show that one of the elemente which capitalists 
would have to consider was the chance of coal being found in the 
neighbourhood, which might alter the whole of the conditions. At 
the same time there would be many places where this method of 
transmitting power would be valuable. 

Mr. L. GasrER said that he had visited some institutions in 
Switzerland, and had seen a steam engine factory where a current of 
5,000 volta was transmitted from a river 123 miles away with an 
efficiency of 77 per cent., and it was used for all the purposes of the 
factory. Some time ago Mr. Wallace read a paper at the Society of 
Chemical Industry on the utilisation of water-power, in which he said 
that by that means power could be supplied at a profit for £4 per 
Annum per horse-power, which was cheaper than steam. The one 
Tequisite was to have a very large central station, as in that way it 


was produced more economically. For long distances the way to 
reduce the charge for cooper was to increase the voltage. From 
Lauffen to Frankfort, a distance of 108 miles, a high voltage tran:- 
mission (although double transformation was used) gave an efficiency 
at Frankfort of 73 per cent. Large works always produced power 
more cheaply than small ones, and small manufacturers did 
better by obtaining their power from such sources than by working 
independently. Prof. Forbes had sbown that long distances were no 
obstacle, and there was every reason to believe that the time was not 
far off when this method would be very largely adopted. If England 
had no great amount of water-power she had cheap coal, and if large 
central stations were «stablished near the coal pits it would be a 
great benefit to the people at large. 

Mr. W. M. Morpry emphasised the very great technical advances 
of recent years, which justified the reader of the paper in treating 
these bold engineering proposals entirely from the commercial stand- 
point. What will it cost to transmit the power? And what can be 
got for it? The chairman had given them two propositions. He 
ventured to give them & third: If you can make the mouths of 
capitalists water by showing how to make big profits, you produce & 
water-power of the greatest value. He congratulated Prof. Forbes 
on having done much to start that power. 

Prof. Forses said he hai very little to reply to; and perhaps what 
he had put forward would be like seed sown inthe ground, which in 
due time might yield a valuable return. He did not think the objec- 
tions raised were really very serious—not even what the chairman 
had been good enough to point out, for all the places referred to were 
not in Central Africa. That question had been fully discussed by 
himself and the business men before whom he had put the proposi- 
tion. It was perfectly obvious that something must be laid by for 
the removal of the copper, and there were many other points which 
he might have mentioned; for instance, it would be essential that 
those who held the bonds should have some representativa on the 
spot to see how much copper was put down, and that the value 
remained, and many other precautions would have to be taken; but 
these were matters of detail, with which he did not think it necessary 
to burden the paper. He trusted the view put forward by Mr. 
Mordey would be generally adopted, that they really had no differ- 
ences to settle in this matter—at any rate, none worth talking about. 
The estimates which could be made were like those for building a 
bridge or any other work ; it was purely a question for business men 
whether it was worth venturing. He thought the scheme of dividing 
the capital into a speculative and a solid investment was a sound 
proposition. He should be glad to be able to get 4 per cent. on such 
a safe investment as this seemed to him to be, and as for the speculative 


side, he thought 40 per cent. ought to make even a large capitalist’s 


mouth water. 
The CHAIRMAN then proposed a cordial vote of thanks to Prof. 
Forbes, which was carried unanimously. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


" RomTATORY CONVERTERS.” By Prof. Srrvanus P. Tuowpson, D. Sc., 
F.R.S., Vice-President. (Paper read November 10th, 1898.) 


(Continued from page 844.) 


A LARGE 100-kilowatt two-phase converter, constructed by Messrs. 
Alioth for Geneva, is described in the Electrician of January 8th, 
1897, with sectional drawings. This is a 14-pole ring armature 
machine, having an armature 1 metre in diemeter, running at 385 


Continuous Current 
-------------- JOO VOLES ~------------- 


revolutions per minute. As it is designed to supply continuots 
currents to a three-wire distribution, it is wound with two inde- 
pendent converter windings, each capable of supplying 450 amperes 
at 110 volts; and is furnished with four slip rings, and with a com- 
mutator at each end. It has an efficiency of 90 per cent. 

The problem of changing into convenient simple ratios the 
awkward percentage numbers which subsist between the voltages at 


t 


—— nn eR SS 
882 THE ELECTRICAL REVIEW.  [Vol43. No. 1,096, Decewnmn 9, 1896. 


the two sides of a converter has engaged the attention of several 
engineers. Mr. Heldt has described * an ingenious method of obtain- 
ing any desired ratio by the device of including on the alternating 
current side additional windings between the slip rings and the 
points where these rings are connected up to the armature winding 
p . Fig. 9 illustrates the case of a single-phase converter. Here 
au: windings (in two parallel circuits) are joined in so as to 
bring up the 707 volta on the alternating side to 100 volts, so as to 


at the poles as to change the irregular ratios into more 

It was pointed out above that any concentration of the will alte 
the conversion ratio. For example, the ratio in the case of the three 
phase converter with sine distribution being 61:23 per cent., if the 
poles are narrowed a little, this may be raised to 66:6 per cent. ; so 
that a machine which is a 300-volt machine on the continnow 
current side will be a 200-volt machine on the three-phase side, An 
example of this is afforded by a four-pole 55-kilowatt converter 


RoTrATORY CONVERTER, Type 4, IX, A. 


nili des side as motor for 300 Mer rapa d € 190 Ap tesa zu 
ee-phase side ag generator at 200 volts, g 3 x amperes, uency 20 periods. 
Core discs 117 slots, with two conductors per slot. d 
Conductors 234, net section 29:9 x 1:6 mm. 

Diameter of core discos, 520 mm. 

Commutator, 117 bars. 

Brush-holders, four sets, with flve carbon brushes per set. 
Revolutions per minute, 6CO. 
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Fig. 11.—ARMATURE OP 75-H.P. ROTATORY CONVERTER (BY OERLIKON COMPANY). 


make the voltages alike at both sides of the machine. To adapt this 
. to the cate cf a three-phase converter, three sets of 
suxiliany windings must be intercalated between the three slip rings 
and the points cf connecticn to the ing windings; these auxiliary 
windings being chosen, as to nomber ard position, so as to add the 
desired supplementary voltsge. It will be seen that this is equivalent 
to using a mixed star and delta winding, the delta part being that 


Scale 1:15. 
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constructed by the Oerlikon Compeny, the description of which hu 
been kindly furnished by Dr. Behn- Eschenburg. Drawings of this 
machine are given in figs. 11 and 13. It was designed to receive con- 
tinuous current at 300 volts,end to run at 600 revolutions per minute. 
Its armature is a two-circuit multipolar drum 522 mm. in diameter, 
360 mm. long, having 117 slots, and two conductors per slot. It bas 
four sets of carbon brushes, set at zero lead. It runs quite sparklenly 


Fic. 12.—75-H.P. Rorarony Convaerar (Comrmcous THAREE-PHASE), CONSTRUCTED BY THE Omnrikom Courant. 


which alone constitutes the true converter winding. It is uniform 
distributed around the core, and is symmetrically connected to the 
— o£ th 

er solution e problem, of more limited application, lies 
in so altering the distribution or concentration of ihe magnetic field 


* Bee Electrical World, Vol. xxviii., 68, July 18th, 1896. 


at all loads. As originally constructed, the were furnished wit 
pole pieces (as shown) each of about „ therefore bavisg 
a breadth about 80 per cent. of the pole pitch, the chord across the 


tips being 335 mm. So sha the coefficient of conversion w% 
found to be 57 7 per cent., as against the 61°23 per cent. if sine dist 
bution had been present. When sapplied at 300 volts on the ot 
tinuous current side, its open circuit hase voltage was only 173 
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volts. Tbe pole tips were then cut away, as shown in fig. 12, so that 
the arc of pole span was reduced to a little under 60°, the chord 
across the tips being now 228 mm., and tbe pole breadth being 54 per 
cent. of the pole pitcb. This had the effect desired of bringing the 
conversion ratio up to 66:6, the open circuit three-phase voltage being 
now 200. The ratio of conversion was constant within 2 per cent. at 


All loads. Fig. 13 gives a plot of the performance of the machine 


. gnder different excitations. 


Te. M 


It will be seen that the ratio of the 
ordinates is spproximately that of 3 : 2. Two other points 
plotted show the demagnetising reaction due to wattless currents. 
They affect, of course, the speed and heating of the machine, but 
practically have no influence upon its ratio of conversion when 
the excitation of the fleld magnets is normal In its original 
shape, when operated as continuous current motor at 300 volts, 
with an excitation of 2'1 amperes, without load on the three- 
hase side, it ran at about 470 revolutions per minute. When 
faded so as to give out 153 amperes per phase on an induction- 
less circuit, the ed fell, in consequence of reactions, to 440 
revolutions per ute. At this speed the measurements were: 
Continuous current side, 295 volts, 153 amperes; on the three-phase 
side, 165 volts, 3 x 153 amperes. Then the output was changed 
to one of 235 amperes per phare of lagging current on a load of 
induction motors running light. The speed went up to 640 revolu- 
tions per minute (showing a weakening of the feld) and the instru- 
ments measured :— Continuous current side, 298 volts, 32 amperes; 
on the three-phase side, 157 volts, 3 x 235 amperes. To keep the 
speed, and therefore the frequency, constant under such conditicns 
the (shunt) excitation would need to be adjusted in accordance with 
the load and its lag. 

The pole cores and yoke of this machine are of cast-steel, each pole 
being wound with 3,200 turns of a copper wire of 2 square mm. 
section; the total resistance of the shunt winding being 80 ohms. 


. The armature resistance from brush to brush is 0:028 ohm. The 


machine runs klesely with sero lead of the brushes. It will also 
nn ag a ous motor delivering continuous current spark- 
lesly, with or without excitation of the field magnet, and with 
brushes set at zero, or set with either a large forward or a large back- 
ward lead. With a large backward lead, running synchronously, 
without excitation, at 627 revolutions per minute, giving out 46 
amperes at 100 volts, it took in three currents of 155 virtual amperes 
(largely wattless) at about 100 virtual volts at the three-phase side. 
The reactions in this curious case are exceedingly complicated. 


(To be continued.) 


ELECTRIC RAILWAYS ON THE WEST 
COAST. 


Taz Town Council of Southport has expressed its approval of 
plans which have been laid before it for the connection of that town 


tramway system to the exist- 
ing Lytham, St. Anne's, Blackpool and Fleetwood systems, in all a 
distance of some 36 miles. The total cost of the undertaking, i.c., 
the crossing of the estuary, is estimated at £300,000, and it is stated 
a ormonal order will shortly be applied for. 

je scheme, though not by any means impracticable, is an 
ambitious one, and certainly speculative. Two years ago a similar 
xheme—differing, however, in its essential details, we understand 
was mooted; but apparently failed to survive its chrysalis stage. 
What the causes were which brought about its disappearance we do 
not know. To us it would appear that the present scheme has in it 
the elements of success; but everything will, of course, depend upon 

and resources of the promoters. 

The difficulties to be encountered, so far as we can gather, 
are more of a financial than of an engineering nature. It should not 
be a very difficult matter to bridge the estuary in the manner pro- 
posed, as the sands are not of a dangerous character, and the work, 
with the exercise of skill, should readily be accomplished after it has 
once been put in hand. But the question which overshadows all 
others is, w ether the undertaking will pay. We are not inclined to 
be too optimistic on the point. It is not as if the places which it is 
Proposed to connect together were busy manufacturing towns with a 
continuous stream of traffic between them all the year round. : They 
are health resorts, suffering to a large extent from a state of 
masterly inactivity for nearly six months of the year. And it is 
extremely doubtful whether the revenue derived during this brief 
Period would be sufficient to cover working expenses and pay even a 
Wnall dividend on the necessarily large amount of capital involved. 

Still, it would be unwise to yield to counsels of despair in this 
respect, The brilliant and jooally unlooked-for financial suocess 
of the Blackpool ana Fleetw Blectric Tramroad Company, 


along to Lytham, St. Anne’s, Blackpool, and Fleetwood. 


furnishes an example of the results which follow in the paths of 
enterprise, and an incentive to disregard gloomy forebodin 

We are presuming that the promoters of the echeme under notice 
have made provision against any interference with the low water 
channel of the river. If they have not, they would do well to im- 
mediately repair this deficiency, otherwise their project is doomed to 
almost certain failure at tbe outset. Preston has crippled its 
financial resources for a generation in a vain endeavour to become a 
seaport, and anything which threatens to silt up or in anyway 
interfere with its already too shallow navigable highway is sure to 
meet with the most determined and undoubtedly successful opposi- 
tion. Lytham and St. Anne’s, too, might confidently be expected to 
atrenuously support the efforts of Preston, if the proposed works are 
likely to increase the accumulation of sand banks in their vicinity, 
seeing that the establishment of the river training walls has already 
been the alleged cause of the accumulation of sand on their foreshores, 
making the places almost resemble Southport at low water in con- 
sequence. 

. The publication of this project serves to draw attention to the fact 
that gisdualg the West Coast of England is being ekirted by electric 
tramways and railways. Starting at Liverpool one is able to proceed 
a considerable distance towards Southport, and doubtlessa through con- 
nection to that town will soon be made. Then, if the over Ribble tram- 
way scheme is accomplished, it will be possible to continue the jonme 

m 
point it would only appear to be a question of time—and a short time 
only—before one will be able to travel along the shores of More- 
cambe Bay tothe rapidly rising town of Morecambe, taking in 
Lancaster on the way, passing round to Grange-over-Bands, and so 
into the heart of the beautiful country at the foot of Lake Winder- 
mere. 

Southwards from Liverpool, too, the lines are slowly but surely 
being extended along the coast, and doubtless in the course of a few 
years connection will bave been made to the line round the Great 
s nia Head, passing through Rhyl, and thence round the coast of 


es. 

Probably this is at present a dream, but it is obviously one not 
incapable of practical realisation. Should it ever be ised, the 
extraordinary opportunity will be presented of traversing the whole 
distance from, say, Bangor, in Wales, to Windermere, in Cumberland, 
and be within sight of the sea nearly all the way. 


ELECTRIC SUPPLY FROM DISTANT 
GENERATING STATIONS. 


Tux Vestry of Hammersmith bas addressed a circular letter to each 
of the other local authorities throughout the Metropolis, asking for 
support with a view to combined action being taken in opposing 
certain of the recommendations of the Parliamentary Joint Com- 
mittee on the Supply of Electrical Energy. These communications 
have, in most cases, been referred to committees for consideration 
and report. The specific recommendations referred to are as follow: 

1. In the case of power being given for the erection of a generat- 
ing station outside the area of supply, they think that powers may 
proper!y be given for laying mains in streets leading from the gene- 
rating station to the boundaries of the area of supply. In such a 
case the local authority liable to maintain these streets should have 
the same option of themselves breaking up and reinstating the streets 
at the undertaker’s expense as is now given in the provisional order 
to local authorities within the area of supply, and should be 
empowered accordingly. 

2. The committee are of opinion that while it may be advisable to 
maintain the veto of local authorities as to the erection of overhead 
wires given by Section 14 of the Act of 1882, in respect of other 
electric wires, it is not advisable that in the case of overhead wires 
for traction purposes the local authority other than the London 
Oounty Council and county boroughs, should have an absolute veto. 
While due weight should be given by the Board of Trade to the 
representations of local authorities the committee think that in the 
case of wires for the purpose of traction it would be sufficient to give 
a locus standi to such local authorities. 

3. The committee consider that the provisions of the Electric 
Lighting Act, 1888, which requires the consent of the local authority 
as a condition precedent to the granting of a provisional order should 
be amended. In their opinion the local authority should be entitled 
to be heard before the Board of Trade, but should nof have, so to 
speak, a provisional veto only to be dispensed with in special cases 
by the Board of Trade. 

Commenting upon these recommendations the Hammersmith 
Vestry says:—As to the first ph, this Vestry is of opinion 
that the local authority within the area of supply should have the 
power of deciding the route the mains are to be laid as well as the 
power of themselves breaking up and reinstating the streets. 

With regard to the second and third phs this Vestry 
strongly objects thereto, and has resolved that in the event of any 
legislation being brought forward on the lines indicated in the 
paragraphs, the Vestry should take up a strong position in opposition 
and use every endeavour to retain ita power of veto both in regard in 
wires for the purpose of traction and applications for provisional 
orders. 

In conclusion, the Vestry asks for co-operation with a view to 
combined action being taken in the indicated. 
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NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NHW PATENTS.--1898. 


Compiled expressly for this journal by W. P. TmHowPsom & Oo. 
Electrical Patent Agents, 322, High Holborn, London, W. O., and 
at Liverpcol, Manchester, and Birmingham, fo whom all inquiries 
should be addressed. 


24,508 ‘Improvements in electric traction.“ P. PINCKNEY. 


Dated November 21st. 


24,530. “Improvements in snd relating to electrical accumulators,” 
C. T. J. OPPEBMANRN. Dated November 21st. 


24,532. ‘Electric cables for high tension currents.” (La Société 
Francaise des Cables Electriques, Systeme Berthoud, Borel & Cie., 
France.) Dated November 21st. 

24,533. ‘Improvements in or relating to converting electrical 
energy into mechanical motion.” (C. 8 B:adley, United States.) 
Dated November 21st. (Complete.) 


24,550. An electro-therapentical and mas age apparatus.“ 
O. ScunerpER. Dated November 21st. 


24,559. “Improvements in electrically - propelled vehicles." 
H. d. Morais and P. G. Sarom. Dated November 21st. (Complete.) 

24,563. "Improvements in dynamo armatures.” A. C. J. GOENBE. 
Dated November 21st. 

24,566. "Improvements in means or apparatus for opening and 
closing electric circuits." G. C. Fricker. Dated November 21st. 

24,570. "Improvements connected with electric batteries." W. S. 
Rawson. Dated November 22nd. 


24,593. "Improvements connected with the lighting of miners’ 
and other lamps by means of an el’ctric current.” O. Y. Raopzs 
and IHE Miners’ Lame ELECTRIC LIGHTING Company, LIMITED. 
Dated November 22nd. 

24,605. “Improvements in secondary battery plates, grids, and 
the like.“ W. H. Hanson. Dated November 22ad. 

21.6625. “Improvements in microphonic boxes and the like.“ 
E. Harpy ani A. Prcago. Dated November 22nd. 


24,641. "Improvements in secondary batteries.“ N. H. Epges- 
TON and A. H. Masters Dated November 22ad.  (Complete.) 

24,655. “Improvements in electric cables.“ E. T. GREENFIELD. 
Dated November 22nd. (Complete.) 


24.708. A new or improved instrument for interlockiag railway 
point and signal levers with electric block or train signalling switch 
on double lines of railway." D. S. Burns. Dated November 237d. 
(Complete.) | 


24,714. "Improvements in or connected with trolleys for the 
ae system of electric traction.” R. Hint. Dad November 
23rd. 


24,727. “Improvements ia apparatus for measuring a supply of 
electricity.” W. A. Price. Dated November 23rd. 

24,734. “ Improvements in electric traction.” 
Dated N vember 231d. | 

24,747. “Improvements in or connected with electric sparking 
devices more particularly for igniting devices of mo'ors operated by 
explosive mixtures.” E. Houprep and C. V. GARD. Datod 
Novemb-r 23rd. (Complete.) (Date applied for under Pate ate, &c., 
Act, 1883, Section 103, June 13:h, 1898, being date of appl cation in 
France.) 

24757. "Improved manufacture of lead plates for s:condary 
batteries.” M. WurinLor. Dated November 23rd. 


24,812. "Improvements in electrical meters.” R. E. B. CROMPTON. 
Dated November 24th. 

24,833. "Improvements in means for suspending electric motors 
on electrically-propelled vehicles." S. H.SHort. Dated November 
24th. (Comvlele.) 

24,843. "A new or improved method of connecting shunt 
dynamos to the switchboards of electric generating stations.” 
W. O.P. Tapper. Dated November 24th. 


24,855 Method of and apparatus for electrically transmitting 
orders or signals suitable for use as ahip's telegraph and the like.” 
A. U. ALcock. Dated Novemb.r 24th. 


24,859. "Improvements in electric sparking plugs for explosion 
engines or motors.“ F. C. Sus Dated November 24th. 

24,872. “Improvements in electric dynamos and m.tore" J. 
ATKINSON. Dated November 25:h. 


24,887. An electric alarm clock specially applicable for use in 
public works and other institutions." T. MILLAB. Dated November 
25tb. 


24.905. Preparation of hydrocyanic acid and other cyanogen 
compounds from rhodavic acid and its salts by means of electrolysis. 
R. Bayer. Dated November 2óth. | 

21,912. "Improvements in or pertaining to lamps, gas, or electric 
fittings and the like." C. S. BRAproRD. Dated November 25th. 

24,914. "Improvements in electric current conducting binges.” 
F. E. OHANDLER. Dated November 25th. 


24,949. “ A regulating transformer for rotary phase current or 

lyphase current installations." Bremens Bros. & Co., Ly. 
(Siemens & Halske, Aktiengesellechaft, Germany.) Dated November 
25th. (Complete.) 


P. PrNCESEY. 


24,965. "A new or improved electrical resistance measuring 
iostrument.“ G. T. Hanonerr and F. B. SAGE. Dated November 
26th. (Complete.) | 


24,982. “Improvements in appliances for overhead el ctric 
traction.” W.R.Smirg. Dated November 26tb. 

24,992. “Automatic telegraph apparatus.” G. Griomor. D ted 
November 26th. (Complete.) 

25,009. A new or improved electric arc lamp.” C. Venmes.- 


Dated November 26th. 

25,013. ' Improvements in or connected with electric arc light- 
ing.” A. VOSMAEBR. Dated November 26th. 
. 25,023. “Method of heating electrically-propelled tram vay car 
and other vehicles." O. BRENNECKE and I. Tmar. Dated Novem- 
ber 26th. (Complete.) 


ELECTRICAL PATENTS OF 1884 EXPIRING IN 
DECEMBER, 1898. 


We are informed by Messrs. W. P. Thompson & Oo. that about 
86 applications for patents of electrical inventions were filed in the 
month of December, 1884. Of these several were never completed. 
and of those that were, not one has been maintained to run its full 
length of term, viz., 14 years. One or two patents ran for 13 year, 
expiring last Decsmber; all the others were abandoned after the 
lapse of a few years. 


ABSTRACTS OF PUBLISBED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 


TuoxPsow & Oo., 322, High Holborn, W. C., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1897. 


. 7,423. Process for the extraction of pure metals or metallic 
alloys, and the production of carbides by electric heat.“ H. 
ASCHEBRMANN. Dated March 25th, 1898. Relates to electric furnaces 
-and refers to Patent No. 859, 1897. Carbon with an oxide and s 
sulphide of metals having different affinities for carbon are mixed 
and subjected to electric heating. The metals of the oxide and m'. 
phide are liberated, and the one with a greater affinity for carbon 
forms a carbide, and the other metal according as it is fixed or volatile, 
collects at the bottom of the matter in fusion, or in the canals by 
which the gas escapes. 1 claim. 


1898. 

\ 12,321. “Improvements in electric batteries." E. EpwaRDs 

(P. A. Emanuel) Dated May 30th, 1898. Relates to improvementa 
ia electric batteries. By heating an electrolyte and causing it to 
flow under pressure through the elements of a battery, and haviog 
the elements uniformly apart under all conditions, a strong and ccr- 
stant electromotive force is obtained. The electrolyto is discharged 
after passing through the battery, and between the two elements it 
passes through porous plates. The battery has s plurality of chambers 
confining the elements, and separated by porous plates. 17 claims. 


12,686. ‘Improvements in electric switches" J. G. Dixox 
Dated June 6th, 1898. Relates to switches of the lever type. Tae 
contact blade attached to the lever is provided with flanges of chisel 
‘aspect, with rounded instead of flat slopes. The contacts or poles 
piece have bent over portions between which the flanges of the ccr- 

tact blade moves, and is held when the switch is operated to make 


contact. 1 claim. : 


13,682. ‘Improvements in electric incandescent la ns. V. 
Saauier and E. De Marcay. Dated June 20tb, 1898. Relates to 
incandescent electric lamps; in the centre of the bulb is fired s 
reflector of any desired kind, surrounded by the filament, so as to 
project and reflect the light in every direc'ion. 2 claims. 


15,812. “Improvements ia telegraph printing apparatus.” F. 
HacHMANN. Dated June 19.h, 1898. Rzlates to telegraph priotisz 
apparatus; consiste of a type wheel driven by a spring or any other 
arrangement. It is held against rotation by an armature which i$ 
controlled by an electro-msgnet. By these and a few mecbanical 
arrangements the message is printed on a slip of paper. 4 claime. 


16,282. Improvements in bonds or connections for the rails of 
electric railways.“ G. A. WEBER. Dated July 25th, 1898. Reli'es 
to bonds for el.ctrically connecting the mee ing en: -f adjaceat 
rails. The bond is made of copper and éxt2nds along tbe sides of 
adj icent acd meeting rails, and at the jot formel by the me:tizg 
ende of the rails it is provided with an enla:ged portion, ro as t? 
offer less resistance to the current when ali of it bas to pass thro go 
the bond. Lateral movement of the rails is provided for by an 
elastic packing. 4 claims. 


17,380. “Improvements in drums for holding electric cables" T. 
OxrLay. Dated August 11th, 1898. Relates to improvements 19 
drums for holding electric cables for purpose cf carriage or transport 
The barrels and flaoges of the 1 e i made rus pom or sini re 
the flanges have openings approximately equa meter to fh: 
barrels, 5 making the pues lighter. In the barrel central diss 
are provided, adapted to receive axles, and connectsd to the drum ly 
spokes, so that the cable can be wound upon them. Handles are 
provided on the flanges to facilitate movement. 6 claims. 
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. can give sound advice on combustion. 


Vor. XLIII. DECEMBER 16, 1898. No. 1,099. 
COON THN TS: — THE SMOKE QUESTION IN LONDON. 
1 Qnm London. ako 5 =p 
The Swinburne Selphide One sept ... wees e 887 SIR W. B. HRicuwxoNp and a few faddists, with no 
F VV 15 responsibilities in the industrial world, who have been 
Bisaa porine Governors (slustrated) (continued) E 891 meeting at No. 6, Onslow Gardens, to call for a more 
d London Dc . 89] rigid enforcement of the Smoke Acts, do not have to 
ndence:—Brighton B 892 PAS HE : - - 
LE and Blectele io Lighting Punta 992 get their living by any business involving the use of coal, 
5 Cyclic Process for the Treatment of Ores 892 It is consequently an easy matter to get up in a West-End 
Single Phase Induction ieren. . . . gea 100m and talk cheap philanthropy at the expense of hard 
The Burning (Steam) Question . 893 working men. It is all very well, too, for others like 
hton Breakdown i T sv .. 893 ; - 
The Institution of Blectrical "Engineers ... 894 Sir Jno. Brunner, who, exercising & huge monopoly on 
Legal: 1 3 Company v. Commissioners of go, some cheap waste ground at Northwich, can easily afford to 
Electric Construction on v. Imperial Tramways Oo. . 894 cover acres of ground with boilers, and keep his combustion 
88 Ais e E .. 894 
., 894 rates at a low figure. 
City and South I London Railway Extensions (illustrated) . 901 Sir Harry Poland contents himself with a bold statement, 
Notes on th co poe EN d Al ini e. 904 
Notes os T j p * ... 908 which he doubtless himself considera to be true, that London 
Oity Notes 2 ate is worse than a third-rate provincial town. Lord Midleton 
Share List of Electrical Oom 913 i i ildi 
N — aii takes up a prophetic vein, and wants future buildings not 


to emit smoke when science will step ip, &c., &o. That 
blessed leader Mr. Ruskin, to quote Sir W. B. Richmond’s 
own description, writes in his usual denunciatory style 
of that villain smoke, and the prime mover in this agitation 
thinks it encouraging to go on under his blessing. It is 


exceedingly kind of all these, no doubt, well-intentioned 


gentlemen, who know so little of the difficulties of manu- 
facturers in London, to seek to harass them by ill-considered 
legislation. No one hates smoke more than we do ourselves, 
and we are by no means of opinion that everything has becn 
done that can be done to diminish smoke. The fear of 
unreasonable smoke prosecution has been, more than any- 
thing else, responsible for the weak determination to use 
only smokeless Welsh coal. This course has had a double 
effect. It has raised the price of Welsh coal, promoted 
the Welsh coal strike, and brought London to its 
present pass of having very many boilers which are only fit 
to burn smokeless coal. If smoke prevention laws were 
enforced in a more rational manner, there would be some 
possibility of large fuel users experimenting with the means 
of perfecting their furnaces. Without doubt the smoke 
abatement question is important, and is worthy of fair con- 
sideration. Smoke inspection should be in the hands and 
under the control of gentlemen of scientific and practical 
attainments, who are capable of forming correct opinions 
upon the efforts put forward to cure the evil, and who 
Equally important 
with smoke prevention is that of our national resources ; 
our English coal is chiefly bituminous, and it is simply folly 
to cut off the use of the chief supply of coal from one-sixth 
of the people of the country. Yet this is the course 
advocated by drawing room faddists. That Sir W. Rich- 
mond does not realise the task he has undertaken is very 
evident, for he talks of the appointment of a person as 
smoke inspector We would advise an engineer and 

gentleman who, whether well or ill peid, would not be open 
to bribery, which seems to be Sir W. Richmond's chief or 
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only reason for pronosing good pay. Sir W. Richmond and 
his numerous and wealthy associates would be far better 
employed in promoting some means of electrical power 
transmission whereby London power users could buy energy 
mannfactured miles away. 

The principal producer of smoke in London is, however, 
the domestio fireplace. Our contemporary, the Engineer, 
does not seem to think that there is much smoke from domestic 
fires though, all the same, gas is advocated. Tha Engineer, 
however, appreciates the sentiment in favour of the open 
fire and bituminous coal, and scouts arguments deduced 
from practice in Russia, New York, or Berlin. 
We English do not require these foreign methods, 
chiefly because of the Gulf Stream’s kindly consideration 
for these islands. Indeed, if we could all have hot air 
warming we should like an open fire in addition. We do 
not, however, agree with the Engineer that bituminous fuel 
cannot be burned smokelessly at higher rates than 8 or 
10 Ibs. per square foot per hour, and only then at an un- 
economical rate. The classic Wigan coal trials proved quite 
the contrary, both in the rate of combustion and the evapo- 
rative efficiency. The Engineer states deliberately that no 
satisfactory means of burning bituminous fuel has ever been 
invented. This is too stringent. It may be difficult to 
obtain smokeless combustion, but it can be, and is done, with 
economy and efficiency, and would have been better and 
oftener done but for the methods of ignorant smoke 
inspectors, who have frequently not only threatened steam 
users with prosecutions during the process of experiment, 
but have actually carried the matter into Court. An experi- 
ment has proved a failure, for example, and for the rest of 
the day or week the output of smoke has been increased. 
This is not allowed for by the inspector, yet it is obviously 
impossible to attain success with every trial. 

We have repeatedly advocated the policy of allowing com- 
bustion to become more perfect before absorbing so much 
heat from the furnace. The too rapid cooling of furnace 
products is responsible for smoke, and defeats the best 
efforts at air admixture and suitable draught. Lancashire 
boilers have the furnace well arranged for smokeless com- 
bustion, so far as mere form is concerned, but their furnaces 
are water cooled at a vital part. Water-tube boilers are 
often better in the latter respect, but are usually wrongly 
arranged in the former. The very varying rate of work at 
an electric light station is doubtless responsible for the 
trouble the electric light companies have been recently find- 
ing on the smoke account. The forcing of fires to get over 
the load curve peak with a reasonable fire grate area for all 
the other 28 hours or more of the day, is, we admit, a 
serious difficulty. It is got over usually by a 24 hours’ use 
of Welsh coal. It might be worth while to consider the 
employment of Welsh coal for one hour with more forced 
draught, and the use of cheaper bituminous fuel for the re- 
mairder of the day. An ideal system of working a station 
over a peak is to have boilers of large water capacity at the 
feed level; to fiil up the gauge glass to a maximum ready 
for the rice of the load curve; to check or stop the feed 
during the heavy period, and even call on the economiser 
for steam for a few minutes. Then, as the push slackens 
off, there is a low water level to be filled up, and 
an economiser of cooler water to absorb the surplus heat 
from the yet active fires as the load curve is returning to 
normal. So far, electrical engineers have chosen the exactly 
opposite system; they have selected boilers of small 
Water capacity, which must be water fed through, or nearly 


through, the times of heaviest load; they have avoided the 
hot water reserve for the economiser, and bave struggled 
through with a hand-to-mouth policy, which turns steam 
into the engines which has been produced by almost the 
previous shovel of coal. Vexatious interference from the 
dilettante of a West-End drawing-room will hinder the good 
work; let us have interference, but let it be rather from 
the engineers of a mutual association of steam users. It is 
from such mutual action that boiler explosions in England 
are less than in any other country, and that boiler making 
stands on a higher p'ane. 

The smoke and combustion question wonld equally be best 
dealt with in a similar manner, under the guidance of some 
energetic engineer of practical experience and a sufficiently 
scientific and broad knowledge. 


Dn. CHREE’S paper on the longitudinal 
vibrations of solid and hollow cylinders 
was read without discussion. Considering 
the wide range of application of his theorems, it is remark. 
able that his work should be received without comment ; 
this circumstance suggests how convincing are his proofs, 
and how thorough is his grasp of this recondite subject. 
Most of us are content to take it for granted that the 
frequency of longitudinal vibrations for a thin rod is given 
by a simple expression involving nothing more complicated 
than the square root of the ratio of Young’s modulus, to the 
density of the material. This expression is right enough 
for a long, thin, straight, homogeneous rod ; but it does not 
hold for conditions outside that ideal case. When thickness 
is considered, it beoomes necessary to take acoount of the 
fact that for every extension in the direction of the length 
there are stresses in the direction of the width, and the 
statement that higher harmonica are exact multiples of 
the fundamental frequency now fails, When want of homo- 
geneity is also taken into account, together with the form 
and solidity of the vibrating body, and ita surface conditions, 
the expression for frequency becomes far more complicated. 
Dr. Chree’s paper is an investigation in detail of the gene 
case. His work will no doubt be found to have an im- 

ortant bearing upon alternate current theory; for the 
ormu!e relating to acoustics, alternate currents, and 
crank-shafte, have generally something in common. In 
cidentally he shows how the physical significance of a 
mathematical expansion is sometimes ruined by the 
whittling down of terms in the series, all for the doubtful 
advantage of simplicity ; his remarks should be regarded 
as a caution by those who follow short-cute unthinkipgly. 
The second paper, by Dr. Young and Mr. Roee-Innee, is really 
a continuation of a study of Watt’s indicator curves, in 
special cases, i. s., for certain liquida obtained by the dis- 
tillation of American petroleum. The particular substance 
now considerd is normal pentane, this, if we remember 
rightly, is the illuminant adopted for burning in the standard 
“pentane” photometric lamp. Dr. Young has succeeded in 
obtaining pure normal pentane by the use of an ingenious 
form of fractional distillation apparatus. So far as we 
know, this is the first time that pure normal pentane bas 
been produced in tangible quantities ; we should therefore 
like to see a comparison of its value as an illuminant, with 
the “pentane” hitherto used in standard lamps. This pare 
normal pentane might turn ont to be the most constant of 
all petrol-um illuminanta. Mr. Lehfeldt' suzgestion of a 
curve-tracer is a good, but not altogether a new, one; 
he will probably find that the idea has been worked out in 
the Zeitschrift für Instrumentenkunde. The expense of 
such a machine would not be prohibitive if card-board 
scales were used; these would have lers percentage error 
than the experimental divergences in Dr. Young’s results, 
and plotting would be much simplified. Squared paper 
leaves much to be desired, but its defects are in most cases 
expinted by the circumstance that with it interpolation 18 
easy and obvious. There are instrumenta which are 
instructive, but a nuisance, 
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A NEW CIRCUIT BREAKER, 


THE circuit breaker illustrated in the accompanying cut bas 
many unique features. It is a double-pole device, having 
two blades which can fly out independently or simultaneously. 
The advantage of this arrangement, says the American 
Electrician, is that a short circuit cannot be thrown on the 
line without the interposition of a breaking device. One 
blade is thrown in at a time, and if a short circuit exists the 
first blade will be thrown out when the last is thrown in. 
The two cannot be thrown in at once, except by deliberate 
intent. Each blade has a separate latch and catch which 
acts on a roller principle, reducing the friction to a mini- 
mum. The bipged joint at the base of the blades carries on 
its P a nut which is connected by an arm to the blade 
itself. The closing of the blade compresses the clips of the 
hinge posts and improves the contact. It can be adjusted 
to any desired degree, and can be set to a pressure of 
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. 1,000 Ibs. to the quare inch if necessary. This makes the 


[ 


hinge posts even a better electrical joint than an inde- 
pendent jack-knife contact. The circuit breaker is equipped 
with a new style carbon break of liberal capacity, and so 
adjusted that the copper contacts separate over an inch 
before the carbons, which therefore take the entire arc. 
This effectually prevents burning of the clips. The sole- 
noid is wound with two coils. They are formed of bare 

per, and are carefully insulated between turns. The 


. outer surface of the coil is turned and polished and presents 


avery fine appearance. The conducting parts of the circuit 


. breaker are calculated on a basis of 750 amperes to the 


square inch. The range of adjustment of this instrument is 
from 100 to 400 amperes, and the normal capacity is 200 
amperes. This circuit breaker is also made with under-load 
attachment. It is carefully calibrated, and said to be as 
reliable as any amperemeter on the market. Its installation 
on the switchboard is very convenient. Seven holes are all 
that are required to hold the circuit breaker in place on the 
board. These instruments have been used with great satis- 
faction on some of the largest installations in New York 
City. They are manufactured by F. A. LaRoche & Co., of 
New York City, and are known as the “Vietor” circuit 
breakers, : 


THE SWINBURNE SULPHIDE ORE PROCESS. 


We have received from Mr. James Swinburne a small budget 


ol papers relating to the Phoenix Process (Parent) Company, 


Limited, a company which is being promoted with a capital 
of £50,000 in £1 shares. The objects of this company as 
set forth in the advance pu ctus are :— 

l To purchase the Swinburne patents relating to the 
Weatment of sulphide ores, 


2. To procure the assistance of Mr. E. A. Ashcroft, late 
of the Sulphide Corporation, Limited, 

3. To erect an experimental plant for trial of the Swinburne 
process upon an industrial scale. 

4. To vend, lease, or otherwise dispose of, the Swinburne 
process, if proved an industrial success. 

Of the proposed capital of £50,000, £26,500 is to be paid 
to Messrs. Swinburne and Ashcroft as vendors of the new 
process, £25,000 in shares and the remainder in cash; while 
the residue of the issue, £23,500, is to be used as working 
capital of the Phenix Company. 

At present, subscriptions are only asked to a preliminary 
experimental fund of £2,500 for farther testing the value of 
the process. If these laboratory (?) trials are successful, 
the raising of the remainder of the cash capital, and the 
erection of the experimental works, will be preceeded with. 

The process described by Mr. Swinburne in one of the 
ge papers accompanying the advanoe prospectus is as 
follows ;— : 

The crushed (?) but unroasted sulphide ore is fed into an 
externally heated cauldron, containing molten lead and 
molten zinc chloride. The silver of the ore alloys with the 
lead; the zinc and lead sulphides mix with the zinc chloride, 
and form a molten mixture of chlorides and sulphides. 
After removal of the lead-silver alloy, the molten mass is 
electrolysed, and first the lead and then the zinc obtained in 
molten form at the cathode, while ge escapes as vapour 
at the anode. No chlorine is liberated, and the zinc chloride 
is finally recovered from the gangue, &c., of the original 
ore by distillation. Owing to the metals being separated at 
a temperature above their melting points, no difficulties 
arising from spongy deposits occur. The cost of operating 
the process is estimated at 38s. per ton of ore in Australia ; 
or at 25s. per ton, if only the silver and lead be extracted, 
The English patents are 10,829 and 10,8294, of 1897; and 
patents in other countries have been applied for. Letters 
containing favourable expressions of opinion upon the 
process by Mr. Steinhart and Mr. Ashcroft are printed with 
the advance prospectus. ! | 

With regard to this process we may state that we 
thoroughly approve the cautious method of development 
which is being adopted. 

The £2,500 for preliminary experimental work, and the 
£25,000 for a small industrial installation, compare favour- 
ably with the £10,000 and £250,000 spent in the 
trials of the Ashcroft procese. We further think that the 
principle of the new process is a distinct advance upon the 
wet methods of treating there refractory sulphide ores ; and 
we have long believed that if the problem of their success- 
ful treatment was ever solved, it would be by a fusion 

rocess, though not necessarily an electrolytic one. Whether 

r. Swinburne's process will be found both practicable and ' 
economical when tried on a larger scale remains to be proved; 
and if these trials end successfully it is necessary to re- 
member that it will have to reckon upon the competition 
of the Fry process," likewise a fusion process, which 18 about 
to be worked upon a very extensive scale at Manchester by 
the Smelting Corporation. We think that under these 
circumstances, the estimates of the cost by the Swinburne 
process will need careful revising. It is not sufficient to 
show that the treatment of the ore by this process leaves 
a large margin for profits and contingent expenses; it 
must be proved that the profits per ton of ore treated equal or 
exceed those obtained by the Fry process. We note that 
Mr. Swinburne, in the estimate of profits given in the 
advance prospectus, has calculated upon a 100 per cent. 
recovery of the silver, lead, and zinc contained in the ore, 
We consider this an altogether improbable return, when 
working upon a large scale; and shall doubt, until con- 
vinced by actual figures, whether even 90 per cent. will 
be attained, 

Further, has Mr. Swinburne considered the time requisite 
to deposit the whole of the lead from a mixed mass of 
molten zinc and lead sulphides by electrolysis? Such 
operations, though theoretically possible, are difficult, even 
with the small amounts of material used for analytical 
purposes; and when one works with tons in place of grams, 
the difficulties increase. If the zinc sulphide is to be 


* By this process, according to Ingalls, 90 per cent. of the silver, 


87 per cent. of the lead, and 70 per cent. of the zinc are recovered, 
No electrical energy is required ; the prccess is metallurgical, 
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wholly freed from lead sulphide, we anticipate that the cost 
of recovering the lead will be mach higher per ton than that 
given by Mr. Swinburne’s. If, on the other hand, the zinc 
sulphide is not freed from lead sulphide before passing on 
to the third stage of the process, the zinc deposited will be 
alloyed with lead and unfit for many purposes. | 

We make these criticisms not in hostility to the process, 
which we think on the whole a promising one, but in order 
to draw attention to those weak points in it, which will 
probably be revealed by the further trials, and will demand 
considerable attention if they are to be overcome. 

With the copies of letters and other papers relating to the 
defunct Ashcroft process which have been sent to us under 
the same oover with the Phcenix Company’s prospectus, we 
do not feel prepared to deal at length. 

We are certainly surprised to see Mr. Ashoroft's name 
figuring on the front page of a prospectus before, in our 
opinion, he has adequately replied to the charges brought 
against him by his critica both iu this country and in 
America; and we think that although the proces, in the 
promotion of which he is now interested, is decidedly 
promising, he and Mr. Swinburne would have been better 
advised had they themselves provided the money required 
for the pending experimental work, and so avoided an appeal 
to the general public or to the shareholders in the Sulphide 
Corporation. 

“Once bit, twice shy,” is an old saying, the truth of 
which is frequently proved iu financial affairs ; and we shall 
be much surprised if it is falsified in t^e present instance. 


ELECTRICAL CANAL TRACTION. 


II. ö 


THE Bovet system consists of chains laid in the canal 
itself and simply carried over wheels on the barge, the barge 
mechanism being eieotrically actuated from overhead con- 
ductors. An ordi chain is sufficient, and has the 
advantage that it will slip at times of abnormal strees and 
go obviate accident. The following formule are given for 
calculating an establishment of this type. Given T the 
annual tonnage in millions, K the journey of a boat in 
kilometres, and o the load of a boat. Then 800 c Kk repre- 
sents the tonnage per kilometre. The number of boats in 


; : ‘ — 10°T i 
circulation per kilometre will be n = 500 c K Their 
headway in kilometres wil be e = ee Thus on a 


length of 60 k. the annnal traffic being 84 million tons, 
and the boats of 200 tons burthen, traversing 80 k. each, 
if the journey speed be 12 hours the velocity will be 2,500 
m. per hour. 

Each boat is eatimated to rga 8:2 kw. of energy or a 
total of 275 kw., or 535 H.P., allowing 91 per oent. 
output of generator. These values are arrived at from 
the formula r = (a + b6 v? where v is the speed 
in metres per second, and ¢ the draught in metres; r being 
the resistance in kilogrammes; a and b being—a 21:8, 21:5 
and 14:2; and b 123:6, 781, and 52-4 for three classes of 
boat known in France as the Peniche, the Flute, and the 
Toue. The formula is applicable to speeds of *25 to 2*5 m. 
per second, and draughts of 0°65 to 1°88 m. 

It is advised that for steam power there should be a power 
station on each section. Gas engines, too, may well be 
divided up into several stations, they have an advantage 
over steam for powers under 25 H. P. Oil engines are, 
unhappily, too costly to run, or they seem best sui 
distribution for canal traction p ; 

Phase currents are not new in industry. Why, it is asked, 
can they not be used in canal traction? The necessity for 
three lines need not be a serious disadvantage as is some- 
times urged. The polyphase motor is £o simple and 
strong as to demand serious consideration where it will 
be worked by men little acquainted with electricity. The 
polyphase system is more elastic and permits of a 
variation in the haulage as required, whilst on normal 
duty the speed is steady. Current is taken from the line 
by means of a two-wheeled carriage with a pendulum 


to power 


counterweight, the grooves of the pulleys being shaped to 
clear the insulators. The cartlage M drawn by the bot 
by means of the cable which carries the current on board. 
The return current is not practicable by way of the tow 
chain. A second wire is therefore provided as return. 

The carriage seems better than the fishing rod system, for 
a barge is not confined by a rigid rail and the arm must be 
long and very adjustable. 

The use of accumulators does not seem to be very prac- 
ticable for canal haulage. They are referred to ae having 
been applied in England to pleagure vessels on the Thames, 
E. P. S. batteries of 44 to 180 elements being used according 
to the size of the boat, and double-bladed screws employed 
directly driven by four-pole motors excited in series. 

A trial was made in France by the So-ié'é Boulet et Cie. 
Fifty-two Gadot oells were employed to work a Gramme 
motor equal to 100 volts x 41 amperes, with a three-bladed 
screw at 300 revolutions per minute. Speed trials showed 
1 kilometre in 4 minutes 18 seconds, on a T of 14 k. per 
hour. The battery gave 30 amperes in full discharge. At 
80 57 5 cent. efficiency the work performed was 3:25 H. P. 

he Gymnote, a submarine torpedo boat of the French 
Admiralty, was tried in 1888 at Toulon. It had a foar- 
bladed screw of 1°50 m. diameter. The motor was of 16-pole 
type. The poles were placed on a moving ring of 1 m. 
diameter, and furnished with a four-brash collector, two for 
forward and two for backward running. The speed was 250 
per minute, and the screw was driven direct. The weight 
of the motor waa 2,000 k. It gave 60 H.P. with a 
200-volt current and 220 amperes. The battery was 564 
cells of the liquid alkali t Commelin-Desmazares- 
Baillache. Exch cell weighed 17°5 k., or a total of 
9,840 k. for the whole. With a capacity of 345 H.P.- 
hours, sufficient for about a 6 hours’ run, this means 28 6 k. per 
horse-power of charge. The speed for 6 hours would be 
10 knots. Neither of these examples can be rated as com- 
mercial, however. For barge work the problem is quite 
different, and one must consider the question of the coat of 
loading and unloading the battery for charging, the shocks 
consequent on this and the damage to the which rapidly 
deteriorate. It ie, of course, easy to charge the batteries in 
place given time to do so. This should be done withoat 
unduly delaying their work and might be done by night. 

Relatively to tramway work canal haulage is much easier 
for accumulators. The following figures may be studied :— 
A boat of 850 tons will run 44 to 5 hours at 8 kiloma. per 
hour with a battery of a capacity of 110 ampere-hours 
weighing about 1,000 kilos., and measuring 1°42 m? x 
825 mm. high. For a tramoar the battery will have a 
capacity of 180 ampere-hours and will weigh 1:750 kilos, 
and occupy an area of 2 16 m? of the same height —325 mm.— 
as the former. It is assumed that the weight of a b in 
kilos. is a little over ;},th of its capacity in watt-hours. The 
displacement of a barge is, say, 389 tons, or 0°97 of the 
nominal 850 më. At 3 kiloms. per hour ita resistance may be 
taken as 0:87 k. per m? of displacement. The total traction 
is thus 125 k. The work per second is 104 kgm. or 
1.020 watte, or, say, 1,500 watts furnished to the motor. 
For a 6 hours’ run the weight will be about 750 kilos. on the 
above rule. The rule is thus derived: Let 1 be the capacity 
of the battery, and 1, its capacity per kilo. of plate. Then 


I is the weight of plate per element. Add 0°65, then the 
1 
weight in workiog order is 1:65 i At the tension E 


there will be —=— elements, whence the weight in kilos, is 


1°97 
LEL for the batteries of the Socié:é Electric, The 
1 
current available is 15 ampere-hours per kilo. of plate, bat 
only two-thirds this is guaranteed. For 10 ampere-hours, 
therefore, is found by substitution in the above formula 
0:0838 E I. 

As before stated, there is an electrical system on the Canal 
Bourgogne on a length of 6 kilom., of which 8,300 m. are 
in tunnel. This length is the summit level. It reoeives 
large quantities of water daily, at least 30,000 m? in all 
seasons, of which 18,000 go to the lock at Ponilly and 12,000 
to that at Esoommes. At Pouilly there is a fall of 7 m. or 19 
H.P., and at Escommes one of 8 m. or 15 H.P., a total of 34 
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H.P. Being similar, one only, that of Pouilly, need be 
described. The turbine is of Girard type, 1:16 m. in diameter 
and 100 revolutions per minute, geared to a shaft at 200 
revolations. It is regulated by a sluice electrically operated. 
The dynamos are of 11:6 and 9 E.H.P. of Gramme type. The 
ordinary work requires 370 volts (280 only at Escommes) or 28 
amperes. The generators are in series and sbunt wound 
because the employment of an accumulator was intended. 
The winding is condemned as causing great king, and 
if wound in series this fault would be absent, but it would 
be inconvenient for battery charging. Moreover, each 
machine tends to reverse the other's polarity. 

At the time of starting a boat the turbines are only over- 
coming friction. By too rapid absorption of current at the 
motore, the turbines are overloaded and run slowly: as the 
fall at Pouilly is less than that at Escommes, the Pouilly 
dynamo is liable to be reversed in polarity. Frequent at 
one time they have been checked by a powerful rheostat of 
180 ohms resistance 80 as to prevent too rapid admission of 
current to the motors. Slow movement of the rheostat 
enables the tui bines to follow up their increased loading. 

The advantage of the arrangement is that three conductors 
alone are n quired, one directly between the dynamos and two 
onter ones across which the motors work, The length of the 
electrical circuit is constant, and the current thus does not vary 
as the boat travels. Coupling in parallel would require four 
lines. Lower voltage is also possible with less line loss. The 
condactors are of telegraph bronze 8 mm. in diameter and of 
45 kilos. per mm? tenacity, and 98 in cent. conductivity. 
The circuit resistance is 9:9 ohms. When under 600 volts 
the current is of 20 amperes. The fall of potential is 78 

volts and the efficiency output 87 per cent. Tbe conductors 
are carried by transverse iron carriers from posts. In the 
tunnel portion they are held by iron staples driven into the 
crown of the arching. They are hung by stirrups from the 
insulators. The middle wire simply passes over the throat 
of the insulators and is secured by bras wire. There is a 
tendency to sparking at the stirrups which have to be made 
thin to remedy this fault. 

Tbe advantages of the system are rapid erection, non- 
rigidity, absence of solder, different lengths being coupled 
by screwed bronze sleeves right and left threaded, the surface 
of contact secured being considerable, and they serve also to 
lengthen or tighten the line. Two trolleys are poga on 
&rod 74 m. long, of which 4 m. is of iron tube, the rest 
being bamboo. The pulleys are protected by India-rubber 
pads against short-circniting if derailed. The motor is 
of Gramme type, series wound. At 550 volts and 80 amperes 
it gives 19 H.P. at 900 revolutions, It is belted to the fly- 
wheel of the gearing, which is so arranged as to give a speed 
of 20 or 40 to the chain wheel, corresponding to a rate of 
travel of 0°65 or 1:80 metre per second. The chain runs in 
the middle line of the barge. The barge is lighted as it 
passes the tunnel by two series of lampe, arranged that as 
the rear lamp is extinguished a fresh one lights up, the length 
of the barge being thus constantly illuminated. The accu- 
mulators contain 250 elements, Their normal capacity is 
15 amperes discharge rate and 10 amperes charging. The 
battery is shunt connected to the line, and serves as a 
steadier, rot being required as a store, for there is no lack of 
water. It is placed at the generating house, though formerly 
it was on the towing vessel, and caused ust by acid 
vapours. Fora pried of six months the cost of t rt 
has been 0°071 franc per ton, or about 4d., showing an 
economy of 80 per cent. over steam towage at 0°103 franc. 
The air of the tunnel is, of course, no longer rendered 
re a by the smoke of coal, and the speed obtained is 
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PROF. LODGE ON SPACE TELEGRAPHY. 


Pror, Lopbdxk's lecture at the Institution of Electrical 
Engineers on “Improvements in Magnetic Space Tele- 
grapby,” is more than a description of a new system, it is a 
criticism of old methods and a study of their limitations, 
followed by a look ahead into the possibilities of ship and 
shoro signalling. To begin with he gave his hearers a 
careful explanation of the difference in quality and function 


between the magnetic induction exerted between wire and 
wire, as in the Lavernock experiments, and the progressive 
waves that are emitted by a Hertz oscillator. The distinc- 
tion between the two kinds was illustrated by the case of a 
magnet * wobbled " slowly on one side of a sheet of copper, 
in which case a compase-needle on the other side of the 
sheet is affected; and a magnet wobbled' fast, in which 
case the needle does not respond. A magnetic alternation of 
sufficient rapidity induces an alternating electrostatic field, 


and is therefore accompanied by emission of energy; but a 


slow magnetic alternation is y unaccompanied by 
electrostatic effecte, and practically all the energy emitted at 
each pulsation returns to the gource. 

The new system of telegraphy, now suggested by Prof. 
Lodge, is the outcome of his well-known experiment on 
“tuned” circuite, where two similar Leyden jars, each pro- 
vided with a suitable metallic circuit, are made to respond 
to one another at a distance. Instrument makers were re- 
minded that when they design the apparatus for this experi- 
ment, the areas of the resonating circuits should be carefully 
attended to; as a rule they are made too small and too 
cramped; all the joints should be soldered, and chains, 
* which are an abomination,” should be avoided, the circuit 
should be so well jointed that a thermopile will send an appre- 
ciable current through it. In the experiments on signalling, 
the Leyden jars are replaced by condensers of several micro- 
farads capacity; the resonating metallic loops are enlarged 
into inductive coils of great area arranged horizontally; and 
the influence machine gives place to an alternate current 
dynamo. Lastly, the receiving apparatus is geared up by a 
train of telephonic relays, so that the diaphragm of the last 
telephone of the train vibrates with sufficient violence to 
make an electric contact, which in turn can operate a tele- 
graphio instrament, 

The discussion on the lecture promises to elicit some 
important information with regard to the effect of sea-water 
on the attenuation of electric waves. This question has 
been gone into mathematically by Mr. Whitehead in a 
Physical Society paper. He finds that the loss due to 20 
miles of traversed sea-water is 79 per cent. of the initial 
electric impulse. Prof. Lodge seems rather unwilling to 
accept these figures ; his objection is based on the assump- 
tion that the re-acting currents, which are really responsible 
for the attenuation, are, at considerable distances from the 
cource, extremely feeble. According to Prof. Lodge, the 
only conductors that interfere between the primary and 
secondary coils, in such a case, are such a8 have a position 
near one or other of the coils. A single conductor exerts its 
greatest obstructive power when it is placed half-way 
between the primary and seco coils ; but if the coils are 
far from one another, the effect, in Prof. Lodge's opinion, 
is almost negligible. Moreover, he points out that Mr. 
Whitehead’s calculations appear to be developed from 
differential equations which assume that the Bend- 
ing circuit emits frue waves. And while it is the 
fact, as demonstrated by Prof. J. J. Thomson, that a 
Hertz oscillator in a trough of liquid has its oscillations 
absorbed with great rapidity, the same does not necessarily 
hold for a simple fiactuating magnetic field. Prof. Lodge 
suggests that the sea-water question might be com i 
by putting one horizontal coil on shore, and another, in the 
same plane with it, on the ship. 


STEAM ENGINE GOVERNORS.’ 


Br JOHN DAVIDSON. 


(Continued from page 806.) 

AS the automatic expansion governor driving the steam distribu- 
tion valve direct in the case where only one valve is used, bas the 
effect of causing = much more unequal turning effort to the 

than when a throttle is used, I have prepared diagrams showing the 
fluctuation of energy per revolution of a single cylinder horisontal 
engine under different conditions of governing and when running 
at various loads. The coefficient of fluctuation of energy per revolu- 
tion in each case being given in the table. 
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The conditions of load are as follows:— 


The full load with the automatic expansion engine is taken at 3 
of the stroke. With the throttle engine the cut-off is taken at 
35 of the stroke to allow for a little overload or drop in steam pres- 
sure. With the two-valve automatic the steam admission was the 
same as the one valve, but the release and compression under the 
same conditions as the throttle engine. Boiler pressure, 100 lbs. 
square inch. The effect of the inertia of the moving parts being taken 


into account in all cases. 


COEFFICIENT OF FLUCTUATION OF ENERGY PEB REVOLUTION. 


Automatic expansion | 


with two valves, 
admission only under 
control of governor. 


Automatic expansion 
with one valve under 
control of shaft governor. 


— 
Full load . . 158 144 | 


- — 


Engine governed 
by throttle governor. 


cylinder, or the portion of the stroke during which the fiy-wheel and 


other revolving portions of the engine have to give up the work stored 
in them to overcome the resistance due to the load. In the two- 
valve automatic engine you will see there is very little negative 
work done in the cylinder, and, consequently, there is much les 
fluctuation, and it is the same with the throttle engine. 

From the above considerations it will be seen that for an even 
turning movement the two valve automatic on engine is the 
best, although no doubt & more expensive en to build than the 
throttle, which in this respect is nearly equal to it. Also the fluetus- 
tion of turning effort in & one-valve shaft governor engine is rather 
exceseive at light loads, so it is advisable to fit separate steam and 
exhaust valves, or, say, a cut-cff valve working inside or on ol 
the main valve, where the turning effort is a very important ; 
Of course the fluctuation of angular velocity is not in the same ratio 
to the coefficients of fluctuation of energy as given in the table, 
because, although this flactuation at the light load is double what it 


189 is at full ! - : 
60 percent. of load 193 130 | 142 polar of " h F 
is " „ 220 143 ! "145 With compound engines with cranks at right angles, and also in 
" » 333 129 ! 162 three-crank engines, these fluctuations are enormously reduced. 
ER | On further examination of the two diagrams you will see that with 
Automatic expansion with one valve, Automatio expansion with two valves, admission Engine controlled by 
under control of shaft governor. only under control of shaft governor. throttle governor. 


a = Full load. c -- 40 per cent. of full load. 


b = 60 por cent. of full load. d = 15 3 


» ” 


woe OSS vem 


————,————, = Mean effective turning effort at the crank. 
= Zero line, or where crank effort is nil. 


Diad gans SHOWING Errgorivm TUnmna EFFORT DURING Omm REVOLUTION. 


With the one · val ve engine worked by a shaft governor, the fluctua- 
tion increases from 158 at full load to ‘333 when running at the light 
load. When two valves are used the fluctuation varies very little, 
being a little less at the light load than the full load. In the case of 
the throttle the fluctuation does not alter very much, being a little 


more than the two-valve expansion engine. 


If you examine the indicator diagrams, figs. 1 and 2, you will sce 


that the principal cause of the fluctuation is due to the compression. 


Fic. 1.' 


Fig.1 represents a light load card of a one-valve variable expansion 
engine, corrected for effects of inertia of the moving parts, and 


- showing the effective pressure per square inch of the 


iston to turn 


the crank ; and fig. 2 a similar card of a two-valve variable expansion 
engine. The shaded portion shows the negative work done in the 


the variable expansion engine even at light loads, the Tne to 
withstand the fall boiler pressure, and in the case of the the 
maximum pressure may be only one quarter of the boiler pressure or 
less. Owing to this fact the throttle engine is subject to much less 
wear and tear than the variable cut-off at light loads. 


that for all purposes the variable expansion governor should be used, 
and is the best in every way, although as a speed regulator purely, 
a8 I have already mentioned, it is, beyond all question, the superior. 

Again, by providing excessive fly-wheel power to an you 
may cause it to turn with a very even angular velocity, and you might 
go on adding till you got the fluctuation hardly perceptible. This 
would mean very large bearings, and would tend to redace the 
mechanical efficiency of the plant, but beside this it would have its 
effect upon the governor. A sudden change of load would not cause 
the engine to gallop away or pull up so suddenly, but it would be 
longer in again settling, and the oscillations in the governor, if any 
take place, would be longer, consequently a very sensitive governor 
will be required. 

In gas engines, where there is only one impulse every two revolu- 
tions of the crank, very large fly-wherls are fitted, to counter-balance 
the unequal crank effort; but in the case of steam engines, where it 
is possible to get a fairly even turning effort by properly arranging 
me steam distribution and cranks, there is not the same need of 

em. 

In controlling the speed of an engine there are three variations 


. which the governor has to deal with, vis., first, sudden changes of 


load; second, gradual changes of load; third, alteration of steam 
pressure. 

Tne quickness of the action of the throttle governor depends not 
only u the design of ite mechanism, but also upon the steam space 
or volume between the cylinder valve and the throttle valve, for 
5 i reir aria two valves adie a a is care 
off, at con of the governor. may have a 
momentary effect. Therefore, for the best results, the throttle valve 
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ee be placed as close as is practically possible to the cylinder 


ve. 

A change of load on an engine governed by variable expansion 
is met by an earlier or later cut-off of the steam admission to the 
cylinder, conse quently the steam already in the cylinder is all that is 
beyond control when a load is thrown off suddenly, and even then, if 
there is only one valve to the cylinder, &nd the governoris sufficiently 
sensitive the compression will be increased and tend to keep back the 
engine. In a compound engide with both cylinder valves under 
control of the governor, the effect of the steam in the receiver will be 
reduced by the cut-off in the low pressure cylinder being altered also, 
and this will put more back pressure to the high prersure cylinder. 
On account of the immediate action cf the variable expansion 
governor upon the cylinder valves, i* is more prompt in answering 
to a change of load, and where sudden changes are expected, this 
governor is preferable to the throttle. 

For a gradual change of load, or an alteration of steam pressure, 
both governors can be made to answer equally well in keeping the 
engine speed constant, or within the limited permanent variation, if 
they are properly designed. 

It is not possible to keep the speed exactly constant during the 
changes in load, &., even with the most sensitive governor, because 
0 governor itself cannot act until soise slight change in speed has 

Ee ampi as it cannot anticipate a change of load. Therefore, if 

e some load off an engine, it must actually gain speed a little 

bus the governing mechanism can come into play, and alter the 

quantity of steam being supplied to the engine, to an amount just 
sufficient to keep the engine in motion at the normal speed. 

This variation may be only momentary, and the more sensitive to a 
change in speed the governor is, the less will this variation be; but 
when the governor had settled in its new position, the speed would 
then be the same as with the heavier load. The governor that will do 
this perfectly, and remain satisfactory, has yet to be invented, and 
for most purposes is not required ; yet with some forms of governors 
x is JL aa to keep within very small limits of the normal speed at 

The anent variation is required to be kept very small for some 
engines, or in other words, the speed the engine runs without any 
load, or simply turning itself, must not be more than from 1 to 2 per 
cent. more than when running with the full load on. Also, for good 
governing, it is essential that the momentary variation caused by 
sudden changes of load should be as small as possible, and with a 
perfect governor, this would exactly correspond with the permanent 
variation. A perfect governor does not necessarily mean one which 
will keep the engine at exactly one speed for all loads. Suppose you 
design a governor 80 as to cause an engine to fall in speed, say, 3 per 
cent., when the full load is put on. As the engine falls in speed, due 
to the extra work put upon it, so would the governor take up a new 
position, and when the engine had dropped 3 per cent. in speed, or 
had fall load on, the governor would have moved at the same instant, 
to such a position as to give sufficient power in steam to the engine 
to do fall load. In this case there would be no extra momentary 
variation, because, as the load changed, so would the governor with 

it to correspond. In practice, of course, this is impossible, as the 
change in speed of tne engine takes place first, and this change 
causes the governor to alter, and prevent any further development of 
the variation. 

The quicker the governor answers to any fluctuation in speed, or 
the more sensitive the governor is to small fluctuations, the less will 
this momentary variation be. 

Again, all the forces of the governing mechanism must act in 
harmony when a variation takes place to make it quick in acting, 
and the various joints, &c., must be as free from friction as possible, 
this depending a great deal upon the design of the mechanism, for 
4 Posing the forces in the governor tending to alter the position of 

the gear to be moved, have to exert a big force to overcome the 
friction of its joints alone, an unnecessary large variation in engine 
speed would have to take place before the governor moved, and then 
it would move too far, and cause a fluctuation the opposite way, and 
0 on. Friction has an evil effect on all governors, so for good 
governing it is absolutely necessary that the friction of the various 
jointe be reduced toa minimum. Now the forces in the governor have 
to overcome the friction, &., of the gear it has to move to control 
the steam supply, and this consideration determines the power 

"e uired, and settles the weight of its parts, &c. 
ith a throttle governor, generally what the mechanism has to do 
is to Ne enh & balanced valve of leid construction, and requiring very 
vnd tir to move it, especially when a combined governor and 
valve is used, which means a moderate-sized governor will 

do the work, depending upon the speed, &c. 


(T'o be continued.) 


LIGHT RAILWAY SCHEMES, 


NovzuszR 30th was the last day for lodging before the Light Railway 
Commissioners statements of proposals to take advantage of this 
Cheap and quick way of obtaining powers to run light railways 
through England, Scotland, and Wales. The new procedure is 

y now in working order, and the number of applications is 
remarkable compared to previous years. The specifications lodged in 
accordance with the statute show that the railways and electric 
communications by rail now contemplated will reach a length of 
nearly 600 miles, at a cost of over £3 300, 000. There are 54 projected 
lines, of whieh Wales has only three, and Scotland nine. Electricity 


is coming rapidly to the front, and in the 54 cases lodged 32 are 


electric traction. 


The following is a list, published in the Pal! Mall Gazette, of the 


new lines projected : — 


$e 


Mile- | Motive Estimated 
Name. | age. | power. cost. 
| 
| 
ENGLAND. | £ 
Aldershot and Farnborough ... ..| 54 Electric 64,093 
Axminster and Lyme Regis aes 6$ | Steam 49,938 
Barnsley and District ... ... «| 34 | Electric 22 351 
Callington ..| 11 | Steam 99,792 
Camborne, Redruth and District ` 10 Electric 41,887 
Cawood, Wistow, and Selby (Exten- | 

HoB) sas "Y .| 44 | Steam 18,541 
Cheltenham and District e. wee | 0$ | Blectric 46,587 
Colchester a” Gece cw E] d " 33,927 
Colne and District Bs a idu; ae ii 81,614 
Corringham | 2$ | Steam 5,474 
Cranbrook, Tenterden, and Ashford ... 12 " 120,925 
Orystal Palace 9] | Electric 45,417. 
Didcot and Watlington (Extension) .. 22 | Steam 25,960 
Doncaster and District .. os y 5j | Electric 37,324 
Doncaster Corporation .. ias Tà | n 34,500 
Dudley and District (Extensions) él 2| y 27,277 
East Anglian i sd 31.0 98,912 
Essington and Ashmore 400 54 Steam 56,376 
Finchley, Hendon, and District 104 | Electric 111,185 
Gosforth and Ponteland E 7 | Steam 33,398 
Hampstead, Finchley, &. ... 144 | Electric 75,615 
Hastings, Bexhill, and District woe | 194 " 63,524 
Highgate, Finchley, and Wood om 103 | n 54,559 
Hounslow and Twickenham 6E " 47,259 
Isle of Thanet (Extensions) ^ | 54 " 23,224 
Land's End, St. Just, &c. T 204 | Steam 146,148 
London United Tramways, 

Light Railway rene sae | 162 | Electric 199,045 
Middlesbrough, &c. - ii E 7 " 56,340 
Middleton qe ir wi E n 15,108 
Nelson and District... En TANE. T 15,000 
Nelson, Colne, &c. TT eee eee 61 ” 87,860 
North Lincolnshire id 351 | Steam 137,433 
North Lindsey ... 144 » 80,282 
Nutley, Greater’. and Groombridge 11 1 56,666 
Orpington, Cudham, and Tatsfield — ... 72 1 69.254 
Penzance, Newlyn, &c. . 2 » 157,246 
St. Helens, Leigh, and Bolton .. ..| 24 | Electric 102,090 
Southend-on-Sea and District... ...| 64 p. 40,474 
South Staffordshire uil: di n 28,767 
Spen Valley d ael " 55,631 
Trent Valley (Amending) sc „ 45 | DAE 81,250 
Waltham Cross and Enfield ... „| 5$ | Electric 27,923 

WALES. | 
North Wales Narrow Gauge Railways 

(Beddgelert Extension) — ... . 44 | Steam 11,496 
Rhyl and Prestatyn ... .. «| 92 Electric 26,458 
P | % | „ 55,172 

SCOTLAND. | 
Ayr, Prestwick, and Monkton .. uei E - 31,787 
Caledonian (Avondale) .. .| 7 | Steam 39, 
Glasgow and S. W. Railway (Cairn | 

Valley) ... 153 i 165,840 
ar Motherwell, and Wishaw . 505 82 | Electric 79,532 
Inverness and Loch End * ive 74 | Steam 46,776 
Musselburgh — ... ave ete aes 4j | Electric 37,903 
Ruins of Galloway s - ..| 20 | Bteam ; 
Large and Bangour  ... Sdi ies 12 » 10,243 

ick and Lybster - ..| 198 » 71,949 


LONDON COUNTY COUNCIL. 


Ir was reported by the Finance Committee at the weekly meeting 


of the Council on Tuesday that a loan of £10,470 to the 


Vestry had been rimane A for electric lighting 


oreditch 


It was 
lend 


decided, on the recommendation of the Finance n 
£11 020 to the Hammersmith Vestry for the extension of the electric 
light installation, and £10,000 to the Newington Vestry for electric 
lighting purposes. In the latter case, which relates to the second 
instalment of a total sum of £50,000, the repayment of the capital 
will be deferred for the first three years and spread over the remain- 
ing 39 years of the currency of the loan. 


THE TELEPHONE QUESTION. 


The Highways Committee submitted an adjourned report 
relating to the overhead telephone wires in the dis- 
trict of Islington. The Committee recommended that the 
National Telephone Company should be permitted to continue 
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certain overhead wires, the length of which exceeds that stated in 
the Council's bye-laws, for periods ranging from six to 12 months. 
Colonel Ford move that the recommendation should be referred back 
to the committee for further consideration. He thought that the 
Council should pause before it threw up the sponge and yielded to 
the company. It was stated by the press that on the Glasgow Cor- 
poration deciding to promote a Bill to obtain powers to establish a 
telephone system, the company had at once agreed to reduce its rates 
by one-half. It was therefore not desirable to hurriedly give the 
company the permission asked for. Mr. Torrance seconded the 
amendment. Mr. Howell Williams, as one of the members for 
Islington, said that the question bad not been finally settled between 
the Vestry and the National Telephone Company. The Vestry 
desired the Council not to decide the matter either one way or another, 
but to defer the consideration of the question for that day. If the 
report was adjourned it would strengthen the position of the 
Islington Vestry in arriving at a final understanding with the tele- 
phone company. Mr. J. W. Benn, chairman of the Highways Oom- 
mittee, said that he was willing to take back the report, the 
consideration of which was accordingly adjourned until after the 
recess. It was decided to give permission to the National Telephone 
Company to ley eight additional lines of pipes underground between 
the Northumberland Avenue and the Victoria Embankment sub- 
ways in connection with the company’s cables in those subways, the 
company to pay £1 18. per annum for each of the eight lines of 
pipes. 
THE TBAMWAYS ENGINEER. 


A surprise was sprung upon the Council in an urgency report of 
the Highways Committee stating that a letter had just been received 
from Mr. John Young, of the Glasgow Corporation tramwsys, declin- 
ing to accept the position of chief officer of tramways to the County 
Council, as conferred upon him by the resolution passed on 29th ult. 
In the course of the letter Mr. Young said that, after investigation 
of the question, he found the position would be so difficult from what 
he had anticipated, and from wbat he had long been accustomed to, 
as to render it impossible for him to accept it. Under the circum- 
stances, and in view of the necessity for making provision for the 
administration of the tramways, the Highways Committee recom- 
mended that Mr. Alfred Baker, of the Nottingham Corporation 
tramways, should be appointed manager of the tramways at a salary 
of e a year. After considerable discussion the proposal was 

eed to. 

It may be mentioned that the appointment of Mr. Baker, as 
manager, still leaves open the question of a chief officer of tram- 
ways. 

OvERHEAD TRAVELLER. 

It was decided to issue advertisements inviting tenders for the 
supply of a 5-ton overhead traveller at the new pumping station at 
North Woolwich. 


CORRESPONDENCE. 


Brighton Breakdown. 


I think the cause of the automatic minimum switches 
cutting ont the machines can be traced toa far simpler 
source than suggested by H. C. L.“ The characteristic 
curves and the demagnetising action of the armatures do 
not seem to come in at all. 

„H. C. L.“ cays : “A properly designed shunt dynamo, if 
run up to speed with its terminals short-circuited (and 
therefore giving no volts) will, if the resistance between the 
terminals be suddenly increased to its normal fall-load 
value, immediately take on its full output more or less 
rapidly." This, of course, is true enough, but I would like 
to emphasise the * more or less.” It must be remembered 
that at the moment of removing the short-circuit the 
machine is giving no volte, and therefore there can be no 
current to hold on the minimum cut-out, hence the machine 
must be cut out of circuit. 

This would be still more marked if accumulators are used 
in parallel, as they would recover far more rapidly when the 
short is removed, than the shunt machines, in fact, if the 
cut-outs do not drop, a current would probably be flowing 
from the accumulators into the machines. emt 


Combined Destructor and Electric Lighting Plants. 


I have read with interest Mr. E. K. Scott’s article on this 
subject in your issue of yesterday. 

May I suggest that when next Mr. Scott lays himself out 
to indite “morala? and “conclusions” he will not confine 
his inquiries to one much-criticised plant, but will endeavour 
to ascertain whether there is really such a depth of ignorance 
among consulting engineers and contractors as he appears to 
predicate ? 


If we start with the assumption that the destructor is 
going to be of modern construction, and capable of being 
worked without nuisance, the same arguments as to situation 
apply to the destructor as to the lighting station—the on 
should be central to save distribution losses, the other to 
save collection and oartage cost. As regards staff, there is 
nothing unreasonable in giving one chief engineer charge of 
the combined plant, and making one set of clerks weigh 
materials and calculate and pay wages for the whole. No 
one proposes (pace Mr. Scott) to send “a navvy from the 
destructor” to the switchboard, because the navvies (alias 
BLokers) are fully and constantly employed at their own 
work. The suggestion that any manager of such a com- 
bined plant would endeavour to keep down his oosts by 
keeping down his outpnt, should not have oome from s 
gentleman with any pretentions to electrical knowledge. 

In his “conclusions” Mr. Scott goes out of his way 
to tumble over difficulties, which have been fully considered 
and are eagily met. 

In all electric light stations, stand-by boilers have to be 
provided ; the simple plan is that adopted in many scheme 
for which my firm contracts at the present time; s suf- 
cient number of boilers with ordinary furnaces are i 
fer the requirements of the electric lighting station, and 
arrangements are made for leading the destructor gases into 
some or all of those boilers. The boilers are bare in 
batteries, so as to be readily and economically with 
coal if required; and my experience of working destructors 
is that the steam oan be kept at a constant high pressure 
with much greater ease than is the case with ordinary boilers, 
owing to the large reservoir of heat in the brickwork of the 
destructor flues, and owing to the fact that a number of 
cells are charged and clinkered in regular rotation. 

The engine house is, of course, carefully isolated from the 
destructor and boiler house, and thus the whole benefit of the 
heat from the destructor is obtained, with none of the in- 
conveniences which worry Mr. Soott. 


F. L. Watson, A. N. I. C. E. 


The Horsfall Furnace Syndicate, Limited, Leeds. 
December 12th, 1898. 


Electrolytic Cyclic Process for the Treatment of Ores, 


Writers of articles on electrolysis ought, above all, 
endeavour to avoid the use of incorrect terms and misromem 

I object most particularly to the expression, electrolyix 
cyclic treatment of refractory ores ; first, because eleotrolyms 
has nothing to do with the refractory ores, which are no 
treated by aid of the electric current. The electrolytic treat- 
ment applies only to the solution, after the ores, refractory 
or not, have been leached. 

Second, because I do not tee any cycle in that very E 
electro-deposition of zinc from a 3g pnt solution. len 
years ago, Hermite claimed that his electrolysis of chloride 
of magnesium was a perfect cycle, in which the chlorine 
spent in bleaching was recovered by passing again the electric 
current through the same solution. 

Is there any recovery in the electrolysis of the beth 
deacribed by Mr. Cowper-Coles, which justifies the employ- 
ment of the expression, cyclic ” ? 

I have stated that I do not see any difference between the 
rotating discs used since several years by Dr. Tommasi for 
the deposition of lead, zinc, &c., and the revolving discs 
ado by Mr. Cowper-Coles. So much the better for him 
if he has been the first to deposit metal on revolving discs ; 
it is for him to prove it. Crelis. 


The Burning Question. 


Your indictment of Mr. H. E. Kershaw in the ister 
number of your journal not only attacks him in an um 
journalistic manner, but reflects upon the common sense t 

rception of the 120 gentlemen that form the Shoreditch 

estry, and, being one of that number, I feel that I an 
under your ban, and though I know Mr. H. E. donis 
be thoroughly able to answer for himself, and also to have 
warm support and approval of every loyal man on out bo. 
there is one part of your last article he may not mention 
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that warrants a reply. You say it would be interesting to 


know why Mr. Kershaw’s statements at the opening ceremony. 
was 18. 2d. per ton and now 28. as the cost of burning, for 


in his speech at the Vestry meeting he tells us his figures had 
proved to be erroneous,” &c., &c. E 

Now, Sir, this is not fair; it's only half the truth. Your 
reporter was there, and should, to be just, have given the 
rest of Mr. Kershaw's speech, which another journal, not 


80 ge cu quotes as follows :— 
“ . 


Kershaw explained that in the interest of labour the 
Vestry immediately they took over the plant increased the 


. eontracLor'a cost one-third by an act of humanity that 
abolished the two 12-hour shifts that was prostrating the 
. men, and commenced with three 8-hour shifts and three 
additional men.” | 


. would not be accomplishe 


This, Sir, answers your point, although you must have 
known it when you wrote fee article. My object in writing 
-were I not to say yours is the only 


electrical journal that has taken this view of our scheme, all 
. the others, which are eagerly scanned at our beautiful public 
^ library, congratulate us on our magnificent success. 


to learn that single-p 
made in England.” 
ment must have p 


W. Johnson. 


Single-Phase Induction Motors. 
It is indeed gratifying to the English electrical engineer 
induction motors are at last being 
I fancy, however, a smile of amuse- 
passed across the faces of some of our Con- 


-` tinental neighbours as they perused the issues of the English 


technical papers of the week before last, to see how much 


' attention was paid by two of our leading journals to a little 


poi Lg E 


25 H.P. single-phase induction motor. 
Yeu remark that the Langdon-Davies motor (which is 
admittedly one of the only makes of English single-phasers) 


- may now be considered “ out of its swaddling clothes,” speaks 


volumes for the lamentable prejadice and unwarrantable 


. ignorance displayed by the engineers and professional men 


of our own country regarding what has been done for years 


- in this line on the other side of the Channel. It really points 


— * 


out that we in England, in 1898, are turning out single- 
phasers, the largest of which is less than one quarter the 
capacity of those manufactured on the Continent in 1894. 
Might I mention that Brown, Boveri & Co. delivered in 
January, 1895, a 110 B.H.P. single-phase induction motor 
to Intra; that at present there are quite a number of units 


of sizes from 40—90 B.H.P. running in Frankfurt (there 


— n *. 


being, as Mr. Levin pointed out through the medium of 


Jour columns in the issue of November 25th, an aggregate 


- of 1,400 H.P. connected to the mains of the Frankfurt 


Mw “a 


22 F „ . 
` 


Electric Supply Company alone), and, further, that Messrs. 
B. B. & Co. delivered in 1894 two 80-B.H.P. 100-cycle 
induction motors for running off the mains of the Worcester 
Sapply Corporation. | 
Recognising, as do all central station engineers, the 
supreme importance of increasing the load factor of their 
station, how is it that they are only now making the dis- 
covery that there has been for years an inexpensive and 
practical single-phase motor on the market ? AS 
One other question— How about multiphase motors ? How 
many years will elapse before an English engineering firm 
will turn oat a 1,000 B.H.P. induction motor such as was 
illustrated in one of last week’s issues? = 
p T M. B. Field, 


The Burning (Steam) Question. 


Since your spiteful attack under a not very courteous 
headline, * What happened to Kershaw,” I have been 
anxiously waiting for the promised analysis of our trading 
account, and, although I do not lay claim to be an electrician, 
I think I can cross swords with you, Sir, in compiling 
accounte, 


I shall not trouble myself about answering any of your 


sarcasm, as any intelligent reader can read between the lines 
of all that, but to give your readers some little idea of the 
"fairness" with which you treat an opponent, F will just 
give one illustration. In your verbatim report of che 
Proceedings of our Vestry when these accounts were sub- 
mitted, you generously quote my opponents’ views in fall, 
laying particular stress on their most salient points, but my 


reply, which completely smashed the whole of the opposition— 
or what you term “eating humble pie in large mouthfuls "— 
you ingeniously leave out my most pointed facts. Au 
instance: You state that the accountant was instructed not 
to make any alterations, and that he denied he had audited 
the accounts. Why did you leave out my reply when I 
produced to the Vestry his own figures and his own letters, 
1n which he distinctly stated that he had audited the accounts, 
aud that no such remark had ever been made to him, but 
that he was told not to treat it as a balance sheet and bring 
forward items entirely extraneous to a trading account ? 
This, Sir, is a fair specimen of how I should reply if I 
took your article paragraph by paragraph. : 

But now for your finances. You make us a net loss of 
£68 178. 11d. You give us no credit for the saving of 
£1,258 on the old system of barging, and you charge on our 
destructor account £1,435 138. 4d. interest and repayment 
of capital. This is grossly unfair, and, as you know, I stated. 
so at the Vestry, when I pointed out that if this item was to 
be charged to the destructor, then interest and capital on the . 
buildings and the wharf at the Seavenging Department 
should also be taken into account. A 

It is true you note, in & way, that the repayment, 
interest and capital, on the electric lighting undertaking, 
£2,641 163. 2d., is a debit. Bat suppose this to be a public 
company, these two items would be available for dividend, 
total about £4,000. 

I will leave it to the intelligence of your readers to work 
out these figures for, take them how they will, the result is 
& phenomenal success of a phenomenal undertaking ; but in 
your desire to discredit a successful scheme you lose sight 
of the most important point, and that is, that we are a 
sanitary authority. We are under an obligation to. dispose 
of our refuse. We were formerly in the hands of a ring of 
contractors, who charged us as much as 38. 5d. per ton for 
what my department is now charging 2s., and if the whole 
thing did not produce a single penny profit we should have 
been more than justified in its establishment, and whatever 
strictures we may have to put up with from the ELECTRICAL 
REVIEW, we are gratified in knowing that among the whole 
technical press you stand alone. : | 3 | 

H. E. Kershaw, 
Chairman Electric Lighting Committee ` 


Shoreditch Vestry. 
129, Curtain Road, E.C., 
December 19th, 1898. 


Brighion Breakdown. | 


Your correspondent “ H. O. L. quarrels with my state- 
ment with reference to the fact that the study of the curve 
in question suggests a satisfactory explanation of the above. 

urely the quarrel is only one of definitions, as, of course, 
my intention was that the curve should be studied in con- 
junction with the actual facts. "E 

He makes the suggestion that the limiting value of the 
current was momentarily greatly increased by the sluggish 
response of the large magnets, and the momentum of the 
moving machinery, or, in other words, that the characteristic 
curve was momentarily greatly extended. This seems 
obvious. | wine 4 E 

He makes the further suggestion (previously made) that 
the reduced E.M.F. on the field coils, and the increased 
demagnetising action of the armature may have reduced the 
magnetic flux to zero, and even reversed it. 

Does not the characteristic curve owe its shape mainly to 
these two courses, and therefore afford the means of pre- 
dicting the resulting loss of field. 

I still maintain that a shunt machine (or machines), 
running at considerable load and therefore with the brushes 
well forward, if short-cionited sufficiently long for the 
demagnetising ampere-turns in the armature to overpower 
those of the field coils, before the short is removed, will run 
down to zero, and will not re-excite on-load until the brushes 
have been brought back at least to the zero position. | 

This statement has been verified repeatedly in my own 
experience and also that of others, and is therefore not a 
question of theory only. 


Apologising for again trespassing on your valuable space. 
Wm. C. P. Tapper.. 
D 


- 
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To A.B.O.—First question: of course they can! Second: 
In the diagram you give the middle wire is neutral,— 
Eps. Er&c. Rev. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


At the meeting of the Institution of Electrical Engineers 
on Thursday evening last week, a large and enthusiastio 
audience attended to hear Prof. O. J. Lodge read his paver 
on “Improvements in Magnetic Space Telegraphy.” Dr, 
Lodge- improved upon the usual method of reading the 
paper as printed, by giving what was, to all intents and pur- 
poses, a succinct and interesting account of electric and 
magnetic space telegraphy, and proceeded to illustrate his 
method by several experiments, which took his hearers by 
storm. A series of lantern slides cleared up the few points 
which were not quite clear, such as the construction of his 
novel magnifying telephones. 

Amongst the many attractive features of his discourse— 
which resembled more a Friday evening entertainment at the 
Royal Institution than a prosaic Inst. E. E. gatherine—were 
tbe condemnation of chains in Leyden jars as “ an abomina- 
tion"; the application of the syntonic Leyden jar experiment 
to telegraphy—the true subject matter of the paper—and the 
clear manner in which, by the aid of the blackboard, the effect 
of capacity and inductance in mutually annulling one another 
were demonstrated. 

Dr. Lodge’s humorous account of his Liverpool experi- 
ments with a “howler” was far and away more amusing 
than much that passes for harmless fun in the comic papers, 
and we regret that it is impossible to reproduce in print the 
telling way in which the novel and catching points in the 
paper were put forward withoat use of the printed matter. 

On conclusion of the experiments and illustrations, Mr. 
Preece rose to express his pleasure at what he had heard, 
and to thank Dr. Lodge for bringing such an interesting 
subject before the Institution in the admirable way he had 
done. At the same time Mr. Preece was sorry this was an 
old subject with him, but it was the first occasion he had 
listened to anybody else holding forth on it, and he was 
neually on the other side of the table when it came forward. 
In 1882—16 years ago—he had brought the subject before 
the British Association, and had never failed to lay before 
the yearly meeting the results of the experiments he had 
corducted. | 

Respecting Dr. Lodge’s method, he felt something should 
be done to test his method on a practical scale, and had 
arranged for an interview the day following with Dr. Lodge, 
when he hoped that plans could be settled for such a teat in 
a practical way. | 

Mr. Preece emphasised what was said in the paper, that 
his method at Lavernock has allowed messages to be sent 
daily for many months without a single failure, and the only 
difficulty, that of calling, has been surmounted. 

It was announced that the di:cussion would be resumed on 
the 22nd inst., when Mr. Evershed’s paper on “ Telegraphy 
by Magnetic Induction" would also be taken. Yesterday 
Mr. Langdon was down for a paper on “ Electrical Inter- 
communication in Railway Trains.” 


LEGAL. 


NastonaL TELEPHONE Company, LIMITED, v. COMMISSIONERS OF 
Isand REVESUB. 


Tux case of the National Telephone Company, Limited (appellants), 
v. the Oommissioners of Inland R venue (respondents) came on 
Friday last before the Couit of Appeal, composed of Lords Justices 
A. L Smith, Rigby, and Collins. Tbis was an app^al by the National 
Telephone Company from a decision by a Divisional Court cf Q ieen’s 
Bench upon a case stated by the Commissioners of Inland Revenue 
under Section 13 of the Stamp Act, 1891, 

Mr Asquith. Q.0., MP, and Mr. Roskill, were counsel for the 
appellant compavy, and the Solicitor- General (Sir Robert Finlay) 
and Mr. Danckwerts for the Crown. 

In February, 1893, an instrament was presented on behalf of the 


National Telephone Company to the Commissioners of Inland Revente 
under Section 12 of the Stamp Act, 1891, for the opinion of the 
Commissioners as to the stamp duty with which the instrument wa 
chargeable. The instrament was headed: “The South of England 
Telephone Company, Limited,” aud ran as follows :— | 

% Marah 9th, 1896 — The undersigned hereby agrees with the Booth 
of England Telephone Company, Limited (eubject to the above con- 
ditions), to pay them the sum of £19 per annum yearly in sdvanm, 
the first payment to be made on the first day of the month succeed. 
ing that in which the wire and apparatus are fired on the premises of 
the undersigned, and each subsequent payment to be made on ths 
corresponding day in each and every following year, for the me of 1 
private wire between No. 155, North Street, and the Booth of 
England Telephone Company's local exchange at Brighton. Either 
the company or the lessee may put an end to this agreement by 
giving to the other three calender months' notice in writing. expiring 
on the day previous to the rent being due in any year. No verbal 
notice can be recognised." 

Then followed the signature of the renter and an addendum :— 

„N. B —All rentals are payable yearly in advance, and the fini 
year’s rent becomes due on the first day of the month succeeding that 
in which the wire and apparatus are fixed on the premises of the 
renter.” - 

The National Telephone Company, Limited, bad united the 
business of the South of England Telephone Company, Limited, 
with theirs, and for the purposes of the litigation, stood in the plex 
of the latter company. The conditions and covenants entered into 
between the telephone company and the renter were not material to 
the issue. The Commissioners of Inland Revenue derided that the 
instrument was the only or principal or primary security for the sum 
of £12, payable annually for an indefinite period, that meh a mu 
was neither interest for any principel sum secured by s daly 
stamped instrument, nor rent reserved by a lease or tack, and that 
the inatrament was chargeable with Stamp Doty under tbe head, 
Bond, covenant, or instrument of any kind whatsoever," in Sche 
dale 1 of the Stamp Act, 1891, that is to say, a duty of 74 6d, being 
the ad valorem duty of 9s. 6d. for every £5, or fractional part of £5, 
on the £12 annually paid by the renter to the telephone company. 
The Divisions] Court considered themselves bound by the judgment 
of a Divisional Court in the case of Jones v. The Commissioners of 
Ireland Revenue, and affirmed the decision of the Commissioners 
The National Telephone Company, Limited, appealed. 

At the conclusion of the arguments, which were of considerable 


length, 

Their Lonpextrs held that the instrument in question was a coo- 
tract in writing whereby an obligation was undertaken to pay a mn 
of money at stated periods for an indefinite period, and so came 
within the clause of the Stamp Act, 1891, headed, “ Bonds, covenants, 
or inetrumente of any kind whatsoever." 

Accordingly the appeal was dismissed with costs. 


| Exxoraro Oonernvorron Company v. IMPHRIAL TmaxwWuri 
Company, LIMITED. 


In the Chancery Division on Friday, December 9th, Mr. Jastic 
Btirling had before him a motion on bebalf of the plaintiffe in this 
action. Mr. Burousn, Q.O., for the plaintiffs, said that the motion 
soughtinterim injunction to restrain the infringement of s patent, 
and the matter was one of some urgency, as the patent would expire 
in August next. He therefore hoped the Court would help him by 
expediting the trial. 

. WALTERS, for the defendant company, said there was no need to 
expedite. His clients were ranning tramways between ' 
Stockton, and Thornaby, and they were not going to run away. They 


were willing to keep an account. He was instructed that other com- 


panies bad been doing the same thing for years. 


Mr. BuTOHBB ssid that there was a clear case of infringement, ard 
Mr. WaLTE:8 replied that bis instructions were that there was D0 
infringement at all Eventually it was arranged that the motion 
should stand over for a week, his Lordship remarking that he was 
disposed to say that this was a case in which it might be right to 
expedite the trial. 


Savory v. LLOYD. 


TRE ning of the action of Sir Joseph Bs 
Edward he 55 for 
ity electric Ww appeared 
ia The heering lasted for three days (7th, Sch, and 9th insts.), 
great deal of evidence being given on both sides. 
Mr. Oarson, Q O., made a strong speech for the defence, and tbt 
judge having summed up, the jury found a verdict for the defendants 
udgment was given accordingly, with costs. 


BUSINESS NOTICES, &c. 


Announcement.—The British Blahnik Aro Light Com- 
pany, Limited, ask us to announce that Mr. E. H. Johnson left their 
se: vice on the let inst. 


Bo»ks Received.— Marine Boilers: their Construction 
and Working, dealing more especially with Tubulous Boilers,” b7 
L. E. Bertin, translated by L. 8. Ro n. Publisbed by John 
Murray, London. 18s. E 

“ Annuaire pour l'Ap, 1899.“ Paris: Gauthier-Villars. 
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Electrical Wares Exported. 
WIr Broma Deo. 13rx, 1897.| WIr Expnsa Dec. 15TH, 1898. 


8 s. £ & 
Adelaide... eee 49 0 Adelaide eae (TT) ' 44 0 
Amsterdam . 120 0 Auckland Se .. 118 0 
Auckland eee 21 0 Bombay TM sas e.. 10 0 
Bombay i 238 0 Boulogne vos .. 88 Q 
Boulogne - 11 O Brisbane - .. 12 0 
Brisbane n .. 184 0 ' Brussels. Teleg. mat. 200 0 
Calcatta i . 14 0 Buenos Ayres. Tuleg. mat. 512 0 
Cape Town 1.096 0 Oaloutta ivt * 62 0 
Christiana . 269 0 Ohristiana. Teleg. mat. 494 0 
Constantinople 18 0 Colombo ied .. 50 0 
ban ... ` . 190 0 is Teleg. mat. ...1,397 0 
Est London 140 0 " „ cable... 33 0 
Flushing eee 963 0 l] Durban eee eee . eee 95 0 
Gibraltar en $919 0 Gothenburg 33 0 
Gothenburg . 110 0 "n ‘Teleg. cable 308 0 
Hamburg des „ 85 0 Hamburg sia *. 265 0 
La Plata 8 11 0 Lunceston. Elec. mtrs. 700 0 
Liban ee ee "TI 50 0 Liban TIE woe TT 45 0 
Lisbon .. T 25 0 Madras "A .. 64 0 
Madras ... (s „ 30 0 Melbourne oe .. 533 0 
Malaga veo yy) ee 375 0 ! eg. 
Melbourne ... . 899 0 North Atlantic cable 4,500 0 
Naples ... E 50 0 Ostend un .. 61 0 
No 3s 64 0. Otago m .. 62 0 
d m 18 0 | Penang ... FIR 58 0 
Port Elisabeth ... „ 50 0 ; i 
» Teleg. mat. 773 0, Port Elisabeth { cable 158 0 
Stockholm " .. 100 0 Reval .. "m . 43 0 
» Teleg. mat. 375 „  Teleg. mat. 312 0 
Sydney ... ipi .. 270 0 Rosario. Teleg. mat... 616 0 
" .mat. ... 933 0 Rotterdam. Teleg. mat. 388 0 
W iai „ 179 0 Stockwell. Teleg. mat. 156 0 
Yokohama eee ee 480 0 | Sydney TT eee eee 291 0 
| Yokohama  ..  .. 120 0 
Zanzibar T .. 831 0 
Total £8,342 0 Total £11781 0 


| Flushing  ... 


; hearne, Son & 
. E.C., the brankrapt, Arthur H. Orump, on Tuesday last, applied at 


* 


bad already realised £1,148 6s. 2d. 


' 


Foreign Goods Transhipped. 
£39 


Bankruptey Proceedings.— Under the failure of Tre- 
rump, electrics! engineers, 155, Fenchurch Street, 


the London Bankruptcy Court for an order of di Pope, 
assistant receiver, re d that the flrm failed in February, 1898, 
with joint liabilities, £1,151, and assets that had realised £289. That 
joint estate would, however, benefit by the separate estate of the 

„ Trehearne, which showed liabilities, £283, and assets that 
The partnership between 
Trehearne and Orump was entered into in May, 1897, when the latter 


- paid £750 as capital to become a partner with Trshearne. A balance 


* 


to be as 
. together 


sheet was prepared showing the position of the business at that time 
lus of £750, and on the strength of that balance sheet, 
th representations made by Trehearne as to the profitable 
nature of the business, and an indemnity by that gentleman against 


. all debts subsequently found to be due and not entered in the 


balance sheet, Crump became a partner and paid in the £750 to 


" equal his partner’s interest. He subsequently found that the 


7 


4 
* 


balance sheet was inoorrect, and instead of there being any surplus 
there was & deficiency of over £800. He consequently stopped 
the trading last January, two private attempts to effect an 
arrangement with the creditors having proved abortive. The failure 


was attributed by Crump to the non-fulfilment by his partner of the 


: indemnity and guarantee, bnt by Trehearne to his own betting losses, to 


j 


' purpose of o 


-- MW 


bad debts, and to bis heavy expenditure in public houses for the 
business. Trading with knowledge of in- 
tolvenoy was repo as an cffenoe, but the registrar expressed the 
opinion that the bankrupt Orump was entitled to the sympathy of 
the Court and offered to grant a discharge subject to a judgment 
being entered for £5. The offer was accepted by the applicant. 

The first meeting and public examination of Edward B. Pym, 
electrical engineer, Bar Chambers, Scarborough (residing at South 
Janet 3004, 1899, at Ld am. respectively at Bazkraptoy Builtings, 
an , at 11 am. respectively, a ptoy Buildings, 
Carey Street, W.C. 


Catalogues, Lists, &c.—A neat and convenient sized 
catalogue of labour saving appliances has just been issued by Messre. 
Graham, Morton & Oo., Ltd., of Black Bull Street, Leeds. The book 
(of 265 pp) contains descriptive accounts and illustrations of a large 
variety of machinery which will be found to effect a saving in the 
had of handling — R carat neve mie Calp branch 2 tac- 

gw as study, an ey bave workshops 
equipped with the most modern tools and massive hydraulic stamp- 
Ing, forging and flanging machinery. The catalogue is divided off 
Into a number of sections, these giving details of elevator conveyors 
and colliery plant, carbonising t, mill gearing, shafte, pulleys, 
and a great deal of sundry machinery and apparatus. 

The Obloride Electrical Storage Syndicate send us copies of two 
sections of their new catalogue. Section A is devoted to lightin 
batteries, R type cells in glass and wood boxes being particularise 
and priced. Tables are given of particulars of batteries of cells, 
with for incandescent lighting, weights of battery sete. 
Various battery sundries such as acid pumpe, hydrometers, inspection 


| lamp, wood stande, are also included. Section O gives prices and 


particulars in similar form of yacht and launch lighting and power 
cells. Illustrations are given of electric gigs or yacht tenders, hunt- 
ing and fishicg boats, and there are snme remarks on the advantages 
of electric launches. Both of these lists are excellently printed and 


arranged. : 
Mr. Leslie Miller, of Hatton Garden, sende us a list of his patent 
electric lamp kettle, for which an attachment is made to the electric 
light wires in any room by inserting a wall-plug in its socket, or by 
temporarily using a lamp socket plug instead of the lamp... 
Mesars. Smith, Simpson & Oo., Ltd., of Manchester, have issued a 
list of Simpson’s patent mining exploders for blasting operations. 
This exploder ia very strongly and substantially built; all parts are 
machined, bored, or turned to exact gauge, every part being inter- 
chavgeable. The armature is wound with best high conductivity 
copper wire, silk covered, also the armature bearings are large and . 
will last years without showing sign of wear. It is claimed that the 
magneto exploders will not lose their power, even after years of use. 


The Cambridge Assessment. — At the adjourned 
borough Qaarter Sessions, held at Cambridge recently, judgment was 
delivered in the appeal case, the Cambridge Electric Supply Oom- 
pany, Limited, appellants v. the Overseers of St. Olemant’s Parish, 
defendants. The Deputy Recorder eaid he had been deputed by the 
Recorder to deliver his jadgment in this case, which he had 
forwarded to him in writing. The learned R:corder said: “I have 
carefully considered all the evidence in thie case, the argumente of 
the counsel, and the authorities cited, and I give judgment for the 
respondents, and dismiss the app⸗al with costs. The parties have 
agreed that the costs be taxed out of Court. Judgment will be 
accordingly." 

Changes of Address,—The Horsfall Furnace Syrdicate, 
Limited, has established a London office at 36, Great George Street, 
Westminster, in charge of Mr. Someraet Butler, where they will deal 
with inquiries for their well-known specialities, vis, refuse destructors 
and forced draught boiler furnaces. The firm is at present engaged 
uson a number of important contracts, among which are refuse destruc- 
tors for the following:—The Corporations of Ashton-under. Lyne, 
Huddersfield, Ramegate, West Hartlepool, St. Heliar’s (Jersey); the 
County Council of Lanarkshire: Vestry of St. Luke'« (Londen); the 
Pembroke Commis ioners (Dablin); Vestry of Folham; Strand 


Board of Works; County Council of Cheshire; Metropolitan Aevlum | 
Board; H.W. Government; the Irish Board of Works. 


Most of the. 
above include complete steam raising plant for use in connection 
with public electric light and power stations. 

Mr. W. M. Mordey, consultirg electrical engineer, haa removed 
from 66, Victoria Street, to 82, Viotoria Street (Grosvenor Mansions), 
Westminster, B. W. 


Dissolution of Partnerships. — Messrs. James and 
George Battcock Faller, carrying on business as H. Fuller & Sous, 
electrical, gas, and hot water engineers, Crown Street and Upper. 
North Street, Brighton, have dissolved partnership; Mr. G. B. Faller 
will carry on the business. ö 

Messrs. d. M. Callender and H. Greville Montgomery (Callender 
and Montgomery, agents for bitamen materials and damp resistance 
solution, 10, Victoria Street, 8 W.), bave dissolved partnership. 
Debts, &c., will be attended to by G. M. Callender. 


Electrical Engineering in France.— The engineering 
firm of Messrs. Daydé & Pillé, of Oreil, France, has jast been con- 
verted into a joint stock company with a capital of £120,000, and 
with the title La Compagnie Générale d'Electricité de Oreil. The 
new company will control the Schuckert electrical patents in France. 


Electrical Enterprise in Germany.— Writing still 
further on the subject of German elec&tigal enterprise, the Financial 
News says there is no doubt that Gestaauy has from the beginning 
played a principal part in the progress accomplished in the electrical 
1 and defies, at present, any competition. With the assist 
ance of their financiers and capitalists, German electricians have. 
founded, not only within their own country, but also abroad, 
numerous and important enterprises. According to statistics just to 
band Germany boasts now of 23 industrial or financial companies iu 
connection with electricity, the capital of each cf which amounts to 
at leact 1,500,000 marks, the most important possessing a capital of 
47,000,000 marks, whilst that of six others varies between 24,000,000 
marks and 40,000,000 marks, five others range between 10:890 000' 
marks and 16,000,000 marks, and eight control from 3,000,000 marks 
to 8,000,000 marks. Amongst the last mentioned the U sion of Berlin 
has just decided upon the increase of its capi'al from 3,000,000 
marks to 18,000,000 marke. The share capital of these 23 concerns 
is 354,000,000 marks, out of which 317,000,000 mak: has been paid 
up. Bat, with the debenture capital amounting to 102,169,000 marks, 
and the reserve funds of 36,564,714 marks, it can bə stated that a 
total amount of 493,000,000 marks is invested in the great German 
electrical enterprises, not tsking into consideration the numerous 
minor companies. The last dividend declared by 20 of these ventures 
has varied between 5 per cent. (minimum), and 15 per cent. (maxi- 
mum), the a being 9 per cent. The following figures show the 
development of this branch of industry in Germany :—Of the 23 
great companies, already mentioned, four were promoted from 1880 
to 1890, seven from 1892 to 1894, four in 1895 and 1896, seven in 
1897, and this year one with a capital of 1,600,000 marks. The 
extraordinary activity in 1897 is particularly remarkable with regard. 
to the number of new companies as well as with re to the 
capital, viz , 103,000,000 marks. Such a rapid development of the 
electrical industry naturally created great competition, which has 
brought about speculation to such a serious extent that German 
economists fear a crisis and a subsequent reaction upon the economic 
life of the country. | 
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Lift Controller and Reversing Switch.—The General 
Electric Company are putting on the market an efficient lift con- 
troller and reversing switch with magnet control, which we illustrate 
below. The special advantages claimed for the apparatus are:— 
Perfectly accelerated start, free from jar or jerk; inability of re- 
sistance to be cut-out of circuit; impossibility of the elevator being 
forced to start under an overload, and blowing a fuse from this 
cause ; no oil or air dash-pots are required to act as governors, as the 
elevator controls the movement of the resistance contacts; sub- 
stantial mechanical construction in the place of delicate wiring and 
connections; impossibility of armature being burnt out by overload. 


Lj — 
— — ap — 


The resistance used with this controller is of tubular radiator type, 
with enclosed coils, capable of withstanding very severe service, 
without deterioration, and being of compact and massive construction 
it is very suitable for elevator work. In the construction of this 
reversing switch, the most approved plan for reducing the destruc- 
tive sparking which is so disastrous to the circuit controlling 
mechanism of elevators is adopted. The arrangement is similar to 
the method employed in the best tramcar controllers, and consists of 
opening the circuit at 24 different points simultaneously, thereby 
dividing the sparking into many small arcs, which are not capable of 
burning the contacts. The reversal of the current is 80 accomplished 


by a half turn of the sprocket wheel, which, by means of a chain 
connection, is readily adapted to any form of elevator mechanism 
now on the market. The wearing parts of this switch are renewable, 
each current-breaking clip being readily detachable, and the wiring 
between switch, rheostat and motor, is particularly simple, but three 
wires being used to connect them. With this apparatus it is possible 
to change over any ordinary belt-driven elevator into a direct 
electric, it being only necessary to fit small sprockets on the winding 
drum and belt shifter shafts, and connect controller and switch to a 
reversible motor, to derive the full economy of a direct connected 
installation. 


The Court of Common Council and the Charing 
Cross Company.—The petition of the Charing Cross and Strand 
Electricity Supply Company for powers to supply current in the City 
district was considered by the Court of Common Council yesterday 
afternoon. After discussion the position was referred to the Streets 
Committee. We refer to this matter in our “ Notes” columns. 


Liquidation Notices.—The Electrical Coal-Cutting Con- 
tract Corporation resolved at a meeting held at Newcastle-on-Tyne 
on November 28th to wind up voluntarily as the company could not, 
by reason of its liabilities, continue the business. Mr. W. T. 
Goolden, 2, St. Nicholas Buildings, Newcastle-on-Tyne, was appointed 
liquidator. 

A meeting of Rose & Bird, Limited, will be held at 24, Stamford 
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Street, Blackfriars, on January 10th at 12 o'clock, to hear trom the 
liquidator an account of the winding up. 

The liquidator of the Esson Motor, Limited, will lay an account of 
the winding up proceedings before shareholders on January 17th st 
12 o’clock at 8, Old Jewry, E.C. 


London County Council.—The Highways Committe 
at a meeting of the L.O.C. last week, submitted a fresh report on 
the subject of the excessive span of the overhead wires of the 
National Telephone Company in Islington. It was resolved to ents 
into a supplementary contract with the National Electric Fres Wiring 
Company for the supply of a duplicate dynamo and fittings at cos 
of £274 for the Southwark fire brigade station. 


South African Electrical News.— From the December 


issue of the British and South African Export Gazette we gather tha 
following :—The additions to the electric lighting installation of 
Durban will include 20 arc lamps, two generators capable of supply. 
ing 2,500 incandescent lamps and 20 transformers An electrie 
lighting installation is in contemplation for Uitenhage, the current 
to be generated by water-power. The Bloemfontein Town Courel 
have decided to extend their contract with Messrs. Reunert & Len: 
for the electric lighting of the borough, so as to provide for the 
whole town, the cost to be over £17,000, instead of £7,500. Ele. 
trically driven ventilating fans are part of the contemplated eqnip- 
ment of the new Marine Hotel, Durban. Tenders were called last 
month for an electric lighting installation for Newcastle, Natal 
The Johannesburg Town Council have accepted the tender, amounting 
to £11,100, of Messrs. Siemens, Limited, for the electric li 

of Old and New Doornfontein. The material is to be ordered in 
Europe. The supply of an electric lighting plant for the City Flow 
Mills, Capetown, has been entrusted to Messrs. George Findlay & Co, 
electrical engineers, Capetown. A complete electrical i i 


with a 150 H.P. generator, has been fitted up at the Dunraven god - 


mine, Rhodesia. 


ELECTRIC LIGHTING NOTES. 


 Bangor.—The town clerk has been instructed to spur 
the Local Government Board for their sanction to a loan for electri 
light works. 


Barnstaple.—The Corporation have decided to apply for 
a provisional order for the electric lighting of the town. They wil 


A "€ on 
- * 


DE A S ! 


EI 
tm 


* 


= * 


I: 


therefore oppose the private application of which notice has been 


given. 


Basingstoke.—The town clerk recently wrote to th - 


Board of Trade asking if the Council could obtain an electric lighting ` 


license. The Board replied that licenses were granted for the pur 


X 


pose of experiment, but in view of the advance in electrical science - 


the time had come when the longer tenure which can be given by 


provisional order alone may be generally adopted, under conditio ` 


receiving Parliamentary and not merely Departmental sanction, and 
in these circumstances the Board prefer that applications for 
statutory powers, especially in the case of local authorities should te 
made by means of provisional order rather than by means of licens. 
The Council briefly discussed the matter last week. It was recog: 


nised that it is too late to apply for an order this year, but in the ` 


meantime the Council may consider the best course to purtus. 


Beckenham.—The South Hill Park inbabitants bare 


asked for the District Council's consent to the provision of a ten- 
pu supply of electricity from the Bromley (Kent) Electrie Suppl. 

ompany, Limited. The Council bas the option either of takings ? 
supply in bulk from the Bromley company and distributing it tben- 
selves, or allowing the company to treat South Hill Park as within - 


the limit of their order, dealing with consumers direct. The clerk 


and surveyor are to prepare a draft agreement for the supply by the — 


company of current in bulk. 


Bedworth.—A meeting of the Parish Council last week 
considered the question of electric lighting. It was suggested that 
gas had had its day at Bedworth. A motion was agreed to 
the Council to obtain professional advice, a charge to be made on the 
rates for the purpose. The assistance of the Warwickshire County 
Council and the Foleshill District Council is to be sought. 


Birkenhead.—On 8th inst. a Local Government Board 
inquiry was held into an application by the Town Council for power 
to borrow £15,000 for electric lighting extensions. The town cer 
and Mr. Bates, the electrical engineer, gave evidence. 


Blairgowrie.—Mr. R. Frederick Yorke, M.I.E.E., visited 
Blairgowrie last week and examined various sources of power withs 
view to the introduction of electric lighting. Mr. Yorke was vey 
favourably impressed by the means available for the objects in vie", 
and expressed himself as thoroughly convinced of the practicable 
nature of the scheme. A syndicate is now being formed with acs! 
of between £8,000 and £10,000. 


Bournemouth.—The Corporation has formally resolved 
not to give its consent to the Christchurch, Pokesdown and D 
Electric Lighting Order, 1899, promoted by the Bournemouth and 
Poole Electricity Supply Company, Limited. The proposed order 
provides for the transfer of the Bournemouth Electric Supply (Bros) 
Order, 1890, and the Poole and Branksome Electric Lighting Order 
1897, to the Bournemouth and Poole Electricity Supply Oompa): 


Limited 
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Bromley.—The directors of the Bromley Electric Light 
and Power Company, Limited, in their firat annual report, state that 
applications bave already been received for upwards of 3,000 8-O.P. 
lampe, and it is anticipated that a similar amount will be required by 
the Chislehurst Electric Light Company. 


Bristol.—A considerable part of the arc lighting exten- 
sion in Bristol streets has now been completed by the Civic Elec- 
trical Committee. s 

Baxton.—The Electric Lighting Committee recently 
recommended that tenders should be invited for building the new 
electric light generating station. 


Camborne.—On account of the expense the Urban 
Council will not at present apply for a provisional order. 


Canterbury.—At the last Town Council meeting a long 
discussion took place with to the Electric Lighting Com- 
mittee's recommendation that an additional sum of £12,000 
should be borrowed for further work in connection with the 
lighting instsllation, and particularly for public lighting. Several 
members spoke strongly against the action of the Committee in 
allowing a larger sum to be spent than was actually borrowed. The 
recommendation of the Committee was carried. The consulting 
engineer, Mr. Robt. Hammond, attended before the Oouncil, and 
gave details of the progress of the work. He pointed out that at the 
resent time there were two sets of plant capable of producing 2,500 
ficta, all burning at once. T'here were accumulators which would 
also produce 2,500, and they proposed to add to this a 5,000-light 
wet. Mr. Hammond also reported that he had ordered a further 50 
meters from Messrs. Ferranti at £5 5s. each. He bad arranged with 
the cable contractors to fix the meters in consumers’ premises at 2s. 6d. 
per meter. 


Chelsea.— The Vicar of Christ Church, Chelsea, the 
Rev. J. Pallein Thompson, acted as spokesman of a deputation to the 
Vestry last week to claim protection against the Chelsea Electricity 
Supply Company. The deputation brought against the company 
aaa causes of complaint—vibration, smoke, &c. After hearing the 
reverend gentleman at length, it was decided, on the proposition of 
Mr. Irons, seconded by Mr. Braes, “ That the surveyor and medical 
cficer be asked to report on the whole question of the present methods 
adopted by the Electricity Supply Company, particalarly with regard 
to the effect on adjacent property and the nuisance of vibration, 
smoke, noise, &c., complained of, and that technical assistance be 
obtained. i 

Chelsea Vestry have declined the cffer of the local electricity 
supply company to supply electricity for public lighting at cost price. 
À report of the surveyor showed that the cost would be much greater 
iban that of the present system of lighting by gas. 


Cheltenham.—4At a recent Council meeting the minutes 
of the Lighting Committee showed that the electrical engineer had 
reported that the steam trials of the new 220-kilowatt steam alter- 
nator had been satisfactory; that he bad received tenders from 
Messrs. Siemens Bros. & Co., Limited, and from Messrs. Nalder Bros. 
and Thompson for the accumulator and exciter switchboard, at £420 
and £290 respectively; and that he recommended acceptance of the 
latter tender. He also recommended that the price of electric energy 
tupplied to churches, chapels, and institutions of a like character be 
40. per unit, with a discount of 5 per cent. for cash, and that he 
should issue a specification for the supply of small coal under a six 

months contract. The report was approved, and the tenders for coal 
ordered to be advertised for. The chairman of the committee re- 
ported that the electrical engineer had designed some special joint 
bores for cables, and that he had permitted free use of these designs 
by Mesers. Callender, upon condition that a special discount should 
be given to the Chel m Oorporation, and that the value of this 
discount upon the present order for boxes would be about £70. The 
ninntes were approved by the Council, the Mayor taking the oppor- 
tunity of referring in laudatory terms to the qualifications ob Mr. 


. Chiswiek.—The - Chiswick District Council and the 
Chiswick and Aberystwith Electric Lighting Company have come 
to terms as to the agreement under which the latter shall light the 
district of the Council. The terms require that the area leased to 
the company shall be 7,500 feet, at a rent of £100 per annum, that 
the company may not erect a dust destructor, and that they shall 
' Teinetate all roads broken open by them. 


Doncaster.—The architect for the new workhouse now 
| erecting has asked several eminent electrical firms to tender for the 
electric lighting of the buildings. 


‘Dablin—The old gas lamps are being re-erected in 
Grafton. Street and Westmoreland Street. They will be used until 
the new electric light cables are laid. : 

On 9th inst. at the meeting of the Municipal Council, Mr. Jones 
' moved the estimate of the expenditure of the Electric Lighting Com- 
. mittee, £9,449 10s. 7d., and the estimate or the income, £9,781 
5. lld, He thought that was very satisfactory. He was sure it 
Would come upon some of the citizens as a very startling fact that 
| this Committee had no occasion to ask the Council to provide in the 
' estimates for any expenditure in connection with electric lighting 
during the coming year, because they had provided a credit balance 
| to draw upon. Ali the talk and argument about the incapacity of 
the Co on to manage their own affairs, and particularly the 
| electric lighting, faded away before the incontrovertible figures pre- 
| Wented to them in the estimates. They bad paid sinking fund and 
interest, and had £1,500 to their credit at this moment. Mr. Ireland 
wonded the resolution, and remarked that the price of electric 
lighting Was very high at present. The resolution was carriéd. 


a 
Li 
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Ealing.—The Electric Light Committee has received 
applications for 92 8-C.P. lamps, making the total applied for 21,048, 
of which 19,970 have been connected. 


Eccles.—The Board of Guardians have recently inquired 


the Council's terms for supplying current for the new Workhouse 
premises. 


Falkirk.—On 9th inst. the formal ceremony of turning 
on the electric light, which has been provided by the F'alkirk Central 
Electric Lighting Association for the purpose of illuminating the 
shops of its members, all of whose premises are situated in High 
Street, was performed by Provost Weir at the generating station in 
Blue Bell Close. The dynamo is driven by a 15-H.P. Tangye gas 
engine, and the current is distributed to the various shops by over- 
head cables run slong the back courts of the High Street. The 
capacity gives light to 150 16-C.P. lamps. It is anticipated that the 
association will,in the course of time, put in & storage battery to 
maintain the light during the day, or in the case of any temporary 
stoppage of the machinery. The plant has been laid down by Messrs. 
Thomas Laurie & Co., Falkirk. 


Glasgow.—At the Electricity Committee meeting last 
week a report on the proposed new electricity works at Ooplawhill 
was submitted by Mr. Chamen, the electricity engineer, and Mr. 
Myles, the architect. The total cost for building and plant is 
estimated at £59,000, of which £16,000 has already been authorised 
by the Corporation for the new generating station. 'The report says 
that the worke will of necessity take a considerable time to complete 
—say, two or three years—and jadging from the experience connected 
with the station at Port Dundas, even longer. It is not thought, in 
view of the enormous and rapidly growing demand for electric supply, 
that any risk can be run of being further hampered, as they have 
been up til now, for want of the necessary buildings. Although 
the completion of the whole buildings might take from two to 
three years, sufficient progress might be made to allow of the first 
part of the plant being erected, though perhaps under temporary 
d within a period of nine months from the date of acceptance of 
tenders. 


Grays.—The consultant’s report on electric lighting is in 
tbe hands of the members of the District Council and will be shortly 
discussed. The London School Board has asked the Oouncil to con- 
sent to their laying lines from the Tilbury Docks to supply the 
Shaftesbury with electric light. The Council has agreed, provided 
a Board takes current from the Council's installation when it is 

y. 


Greenwich.—At the last meeting of the Board of Works 
& letter from the County of London and Brush Electric Lighting 
Company asking the Board's consent to the grant of an order con- 
ferring power to supply electricity in the parishes of St. Paul and 
S*. . Deptford, was referred to the Committees of those 
parishes, 


Hackney.—The Board of Guardians has appointed a 
committee to consider whether, by utilisation of the present engine 
power, it would be an economy and otherwise advantageous to 
produce electricity for illumination and other practical uses in the 
whole or part of the Union premises at Homerton. 


Hastings.—The Local Government Board have sanctioned 
the municipal purchase of the Hastings Electric Light Company for a 
sum of £58,000, repayable by equal instalments in 21 years. If the money 
is borrowed at 3 per cent., the annual instalments would amount to 
£3,862 11s. 3d.; but if the sum oan be obtained at 22 per cent., the 
annual amount to be paid would be £3,672 10s:6d. The Hastings 
Times says that no more Corporation stock can be issued until the 
New Powers Bill goes through Parliament. An arrangement has been 
made with Lloyd’s Bank to let the Corporation have money as re- 
quired at 3 per cent. The supporters of the Electric Light Com- 
mittee are confident that this year’s business will show a profit of 10 
per cent. 


Havant.—A Portsmouth paper says.that there is a move- 
ment among influential men in the locality for the introduction of 
electric lighting. 

-Hereford.—The Sewers and Oatfall Works Committee 


report that the electric light installation has been completed at the 
works, and is working very satisfactorily. 


Heywood.—A sub-committee has been appointed to deal 
with the electric lighting question. A Town Council meeting was 
held last week to consider whether to apply for a provisional order. 


Hinckley.—The District Council proposes to join hands 
with other local authorities who may decide to oppose the scheme 


of the Leicestershire and Warwickshire Electricity Sapply 
Company. 


Horsham.—Last Friday the Urban Council affixed their 
seal to the memorial to the Board of Trade for a provisional order. 


Islington.—The Vestry has instructed the Electric 
Lighting Committee to report the cost of providing the electric light 
from Highbury Corner, along Oanonbury Road and the New North 
Road, in order that the Islington installation may meet the electric 
lighting system being at present carried out by the Vestry of Shore- 
ditch as far as the boundary of that parish. 


Kingston.—The Corporation has agreed to supply cur- 
rent for the workhouse premises at a reduced rate, but the Guardians 
have now decided to invite tenders for a separate installation, the 
Corporation offer standing over for the present. 


+. 
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Lambeth.—Some months ago the South London Electric 
Supply Corporation, to which was transferred the provisional order 
granted to the Lambeth Vestry, approached the latter with a view to 
some of the principal streets being lighted by electricity. The fact 
may here be recalled that, by clanse 20 of the tranefer deed, the com- 
pany undertook to supply electrical energy, free of charge, for 25 arc 
lampe to be erected by the Vestry, and to maintain and ke»p them 
in repair. In a letter addressed to the Lighting Committee in Sep- 
tember, Mr. 8. H. Webster, secretary to the company, states that the 
company is of course prepared tocarry out the underteking contained 
in the clause referred to, but that in the event of the Vestry desiring 
to save £750 to £800 on the purchase of arc lamp standards and 
lamps, the company would provide those lamps at its own oost, 
together with a further number of 225 lamps. The company further 
stated in $he course of the communication that the agreement with 
the Vestry does not assume that current for lamps of unusual 
lighting power is to be supplied, and that a very fair amount would 
be 500 watts per lamp. The company is, however, prepared in the 
event of this project receiving the Vestry's approval, to supply no 
less than 625 watts to each of the 25 free lamps. Should electricity 
be supplied only to the free lamps at the various positions indicated 
by the Vestry, it is obvious that the company's ordinary alternating 
current must be used, as separate mains could not be laid to serve so 
few lamps, and although fairly satisfactory results could be obtained, 
much better could be produced by rectified or direct current. The 
current, however, for the 250 lamps embraced in this scheme will 
not be alternating; it will be rectified, and put on to mains laid 
 specislly to serve the public arc lamps. There will be five circuits, 
each circuit containing 50 lamps, all of which will give as ect & 
light as is at present known in the way of electric lighting. It is 
only on the assumption that this proposal will be accepted at an 
early date that the Corporaticn can at this stage so husband its 
capital expenditure as to be able to supply and maintain the 
225 arc lamps of 124 amperes for £22 10s. lamp per annum, 
each arc to be switched off at midnight and replaced by two 
32-C P. lamps until dawn. This Po is quoted on condition that 
a contract is entered into until such time as the provisional 
order reverts to the Vestry. A detailed explanation of the com- 
pany’s propossls was placed before the Lighting Committee by Mr. 
Ellis, the chairman, and Mr. Manville, the engineer, on September 
21st, when the question was adjourned until October 5th. On that 
occasicn Mr. H. J. Smith, the vestry clerk, pointed out that it would 
be useless to expect the Vestry to assent to the propositions of the 
corprration, as tbey would, if accepted, entail & yearly payment of 
£5,062 for the 13 roads suggested by the company, as against £1,800, 
the present price of the gas lamps to be displaced, and would oblige 
the Ve«try to continue the payment for the whole term of the order, 
and this before the Vestry bad seen the new lightiog in operation, or 
had been able to Judge of its effect, and whether it was or was not 
worth the largely increased cost. The vestry clerk suggested that the 
corporation should be asked to give tho Vestry a trial of the lighting 

cf 25 lamps for a year, the Vestry to be free at the end of the 
. year to continue the new lamps or to terminate the arrangement. 
.. The Lightiog Committee approved of the vestry clerk's suggestion 
which was placed before the company, when Mr. Manville explained 
that it would ba necessary to have at least 50 lamps on a circuit on 
the rectified system. "The committee agreed to this, provided that 
the 25 lamps to be paid for should be at the rate of £20 per lamp per 
annum and the experiment continued for one year. In reply, the 
company expressed its inability to reduce the price, but consented to 
instal tbe 25 additional lamps on certain conditions. It appears that 
the present cost of gas in the streets proposed to be lighted by the com- 
pany with 50 arc lamps amounts to £561, and that the 25 arc lamps to 
be charged for out of the 50 to be erected would be £562. The Lighting 
Oommittee, at a meeting of the Vestry on the 8th inst., recommended 
the adoption of the company’s offer, on condition that the lighting of 
- the arc lamps should cease at 1am., and not at midnight. A long 
. discussion took place, but eventually an amendment was carried by 
22 to 11 votes adoptiag the before-mentioned suggestion of the vestry 
`- clerk and adhering to the terms of the contract for at least one year 
: nd instructing the Lighting Committee to report as to the cost ol 
the standards and the cost of lighting by meter as com with the 
price asked by the South London or any other c supply 
company. 


leamington.—The Electric Light Committee is writing 
to the solicitors of the Midland Electric Light Company, which at 
present supplies Leamington with light, asking, in view of the appli- 
cation of the Town Oonncil to the Board of Trade for powers to light 
the town with electricity, whether the company is taking up the same 
position as last year, or if they are prepared to open up negotiations 
with a view to arriving at a settlement. If no settlement is arrived 
at, the committee will recommend that the application of the Council 
de by way of open arbitration with the Board of Trade. 


Leatherhead.—The Urban Council had a brief discus- 


. . Bion last week re its electric lighting provisional order, and in the 


end it was left with the clerk to obtain information from the firm of 


. electrical engineers previously consulted. 


Lineoln.—The Electric Lighting Committee recently 
‘approved Mr. Vesey Brown's details of the estimate of £19,000 for 
extra plant, cables, &c. It was resolved that Mr. Brown be 
empowered to arrange with Callender's Cable Company for an exten- 
ion of the contract for the provision of the cables for a period of 12 

months from the time fixed by the present contract. Addressing the 
Council lest week, Councillor Harrison, chairman of the committee, 
said they hoped the current would be turned on in tbe course of a 
week or two. The engineering works of the country were exceeding] 

full of work, and it was a matter of great difficulty to obtain a qui 
execution of orders. This had caused the delay. No reply yet 


5 for 3,681 8-O. P. lamps, while the maximum supply with 
the present machinery was about 5,000. The new capital 


43 miles of cable, the extra capital woald 
144 miles. The minutes were adopted. 


London,—The St. Olave’s Board of Works offers no 
objection to the application of the County of London and Brash 
Provincial Company as to system of supply. 


Lourenco Marques.—Lourenco Marques, the Portaguese 
town on the of Delagoa Bay, has now got its electric lighting 
works. The undertaking has been carried out by a French syndi 
who purchased the original concession from a German resident, and 
formed a company with a capital of 850,000 francs. The whole plant 
is of French manufacture, even the bricks being imported. About 
12 miles of streets require lighting, and though a portion of the 
suburbs is included in the scheme, additional plant will have to b: 
laid down to supply the growing needs in this direction. The opening 
ceremony was performed by His EXxcellency Governor Machado. 

Malvern.—The Board of Trade having drawn the 
Council's attention to the fact that its 1590 provisional order had 
egt been put into force, that body has decided to ask for an extension 

me. 


Merthyr.—At last week's District Council meeting 
instructions were given to the clerk to send to the British Electric 
Traction Company the conditions upon which the Council had so fa: 
agreed to support their provisional order for electric lighting, and to 
ask that the company should send down during this week a 
responsible official to confer with them upon further points to be 


Montrose,—In reply to the inquiry put by a member of 
the Police Commission as to what was being done in electric 
lighting, Provost Mitchell said he was very much misinformed if 
they did not have it in full swing before next winter began. The 
provisional order had been obtained, and all that was necessary pow 
was the formation of a local company to carry out the provisions in 
that order. The clerk had received a letter from the Messrs. Edmand- 
sons explaining the reasons for the delay. 


Natal —The inauguration of the electric lighting tf the 
streets of Pietermaritsburg, the capital of Natal, took place just 
before the last mail left. Sixteen arc lamps were lighted, and other: 
are to be switched on as convenient. Three alternators have_been put 
down, but as the switchboard and other portions of the plant had 
not arrived it was only possib:e to work two of them. Bo far, ons 
has tupplied the private lighting of the city, and the other was 
running very light with the 16 arc lamps. The total capacity of the 
plant is equal to 6,000 8-O.P. lamps. 


Northallerton.—The terms put forward by the North- 
allerton Electric Light Company for supplying electric light to the 
district by means of overhcad wires, includes the free of 
two 1,000-0.P. lamps in the Market Place. The various matters in 
connection with the agreement will be discussed at the next Counal 
meeting. 


Oldham.—At last week's Council meeting Councillor 
Johnson referred to the proposed extension of the electric ligbt 
station and the decision to write Prof. Kennedy at an early date to 
give advice on the subject. Hearked if it had been definitely decided 
to extend the station, and whether the proposed extension was on 
account of the ordinary consumption of electricity, or with the view 
of using electricity for tramways. It was within the knowledge of 
the Committee that 12 months ago they bad Prof. Kennedy down, 
aud after going over the district he gave certain informatics. 
Unless, continued Councillor Johnson, the Committee had come to a 
definite decision to go on with the work, he could not see why they 
should invite Prof. Kennedy down agsin to confer with them, as he 
did not know what further information they would get tham was 
obtained 19 monthsago. Alderman Harrop, chairman of the Electric 
Light Committee, said there had been practically nothing done, bat 
it was their duty to make arrangements for the future. The Com- 
mittee were of opinion tbat Prof. Kennedy should come down, in 
order that they might inquire asto the adoption of the best means 
regarding the tramways. Only last week Manchester had to issue an 
appeal to use only a portion of their lampe. They did not want to 
be in the same position, and they were g the proper means not 
to get into the unfortunate position the Manchester Corporation 
occupied at the present time. The minutes were adopted. 


Radcliffe (Manchester).—The District Council hare 
decided to make application to the Local Government Board for 
powers to borrow £16,000 for electric lighting. 


Retford.—The Town Council has affixed the rats 
. for a provisional order for the borough cf Hast 
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Richmond (Yorks).—The Town Council last week 
decided to get advice with a view to installing the electric light. 


Rochdale.—4A Local Government Board inquiry was held 
on 6th inst. with respect to an application on the part of the Roch- 
dale Oorporation to borrow £30,000 for electric lighting purposes. 
In the course of his evidence Mr Lacey, consulting engineer, said 
that electricity would be also supplied for traction purposes. The 
town clerk stated that the tramways, when the lease had expired, 
would be taken over by the Rochdale Corporation. Mr. Ball said that 
the buildings for electric lighting would cost about £9,500; the 
engine, &., £4,700 ; and he also gave the cost of the other work. 


Salferd.—On the recommendation of the Electric Light 
Committee the Town Oouncil have resolved to appoint a consulting 
engineer to advise them in connection with electric lighting exten- 
sion works. Alderman Sir R. Mottram in addressing the Council 
last week said that when they were spending £200,000 they should 
obtain the best expert advice. 


Sheringham.—At a recent parish meeting the Lighting 
Act was adopted. The surveyor reported on gas and electricity. A 
water-power electrical scheme is estimated at £4,600. 


Shirebrook,— The Shirebrook Colliery Company is 
saking the Blackwell Rural Council for permission to take electric 
mains into Shirebrook for the supply of private consumers. The 
question of public lighting is also raised. The company is already 
supplying the hotel and shops on its own property. A committee is 
considering the matter. 


Shrewsbury.—On Monday the town clerk intimated to 
the Council that he had received a letter from the Local Government 
Board authorising the Council to borrow £30,463 for the purchase of 
the undertaking of the Shropehire Electric Light and Power Com- 
pany and the extension of the works. | 


Sleaford.—Last week the Council discussed the advisa- 
bility of obtaining a provisional order for the installation of electric 
light in Bleaford, and it was ultimately resolved to take the advice 
of a consulting engineer. 


Sowerby Bridge.—The. District Council has decided to 
apply to the Local Government Board for a provisional order for 
generating and distributing electricity for illuminating and motive 
power purposes throughout the Council's Gas Act area. 


Stockton.— Last week the Corporation ordered that appli- 
cation be made to the Public Works Loan Commissioners for a loan 
of £28,482 for purposes of electric lighting at 2? per cent. over 25 

ears. 


y 
A site for electricity works is to bə purchased near the gasworks 
at a oost of £1,900. 


Sutton Coldfield.—The Town Council last week passed 
the draft provisional order and application to the Board of Trade, 
and also resolved to oppose the scheme of the Leicestershire and 
n Electrio Supply Company, which would include Sutton 


Tanfield (Durham).— The following is a list of tenders, 
quoted by the Contract Journal, submitted for the su 
of various electric plant throughout their district, uding engines, 
dynamos, cables, insulators, poles, &c., to cover a distance of between 
one and two miles, for the Tanfield Urban District Council. Mr. 
‘Robert Heslop, Burnopfield, R. S O., surveyor :— 

No. 1,—INSTALLATION, 
ee Electrical Company, Mosley Street, Newcastle: 
bg e ae be "n 


o T - es ex .. £480 0 0 
H. Armstrong, Chester-le-Street .. $i ae T .. 61811 9 
W. Dalzell & Co., Quay Side, Newcastle .. ae ie .. 700 0 0 
B. H. Gowdy, Cloth Market, Newcastle .. ii i . 1080 0 0 
Brush Electrical Company, Queen Victoria Street, London 1,471 0 0 


No. A- ENGINE, Dynamo, &c. 


Corlett Electrical Company i m "t T . 440 0 0 
H. Armstrong A oe T a is 9 5 .. 880 5 9 
W. Dalzell Co. @e 0 [IJ ee ee oe oe 820 0 0 

H. Gowdy ee ee ee èb. oe .9 ee oe 1,550 0 0 
Brush Electrical Company ee ee ee . è ee oi’ 870 0 0 


Torento.—Toronto recently resolved to embark on a new 
und complete scheme of electric lighting, and tenders were invited 
from s persons and firms. Among the tenders is that of the 
Anglo-American Electric and Sapply Company, which is represented 
locally by Mr. G. P. Magann, Dr. R. A. Pyne, M. L.A., and Messrs. 
d. S. Ransom and Henry M. East. The Financial News says that 
the company offers power in such quantities as may be required from 
time to time by the Corporation at cost, aftet paying a dividend of 
10 per cent. to the shareholders upon a capitalised stock of 
85,000,000. The cost to the general public, it is represented, would 
not exceed 1 cent per horse-power hour, and it is suggested that 
even this figure may be considerably reduced. The company pro- 
poses to put in & 10,000 horse-power plant at a cost of about $1,000,000, 
exclusive of site and wiring. The company also proposes to carry on 
the manufacture of electric supplies on a scale, and the capital 
stock is fixed at the fo figure to allow of this branch of opera- 
1 All the company's works would be located in the city of 

aronto. No decision has yet been come to in the matter, we believe, 
and it remains to be seen whether the Anglo-American Oompany can 
Compete on favourable terms with local enterprises. 


Terquay.—At a recent Council meeting the electrical 
wen un reported to the same meeting that on March 17th, 1898, 
Were 48 consumers, the lamps connected being equivalent to 


revoke the whole of the order. 
ly and erection 


3,700 8. C. P.  Oonsumers on December 5th numbered 95, the 
lampe connected being equivalent to 6,500 8-O.P. There were 
14 applications in hand. The private iastallation at The 
Kaoll bas been replaced by a public supply. The number of 
units generated is as follows:—From March 17th to June 24th, 
20,558; from Jane 25th to July Slet, 7,121; from August let to 
August 31st, 6,701; from September lst to Soptember 30th, 10,992; 
from October let to October 30ch, 85,721; from Ostober 31st to 
November 29:h, 18,344; total output, 85,735. Revenue from March 
17ch to June 24th, £561 166. 7d ; June 25th to September 29th, 
£530 Os. 2d. ; total, £1,091 16s. 9d. 

The electric light plant at the refuse destructor was run for 
the first time last week. The destructor room is illuminated by 
three Jandus arc lam and there are some 20 incandescent 
lamps inside and outside the building. All the work, inclading 

ou 


the supply of the dynamo, &c., has carried out by Messrs. 
Massingham & Mann. n 


A report on the capital expenditure of the Torquay municipal 
electricity undertaking was laid before the Council last week. 
Alderman Kerswill the chairman of the Electric Lighting Com- 
mittee, said tbe total outlay was £24,867, or £1,726 more than the 
original estimate; but after deducting £920, the value of material 
available for the extension of the mains, the actual cost was £23,946. 
The amount of the loan sanctioned and raised was £22,3C0, so that 
there isan actual deficit on capital account of £1,646. The detailed 
account showed that 20,050 yards of cable were laid at a cost of 
£5,589, an increase of £208 on the estimate; 52 arc lamps cost £1,346, 
less by £437 than the estimate which was for 70 arc lamps; boilers, 
engines, and machinery at the station cost £13,011, being £840 over 
the estimate. Oa the bailding account there was also an excess 
expenditure of £1,115. A letter from Mr. W. H. Trentham, the 
consulting engineer, was read in which he dealt with the various 
items of expenditure, and explained how the increase had In 
connection with the mains, the outlay would have been only £5,000 

or £381 less than the estimate, but for the fact that as work roceeded 
the committee anthorised the laying of extra mains, costing £589. The 
increase in the expenditure on the machinery account was due to 
the change which was made after the work began on the site appro- 
priated for the installation. This aleo caused the increase in the cost 
of the alteration of the buildings, but the effect of the change was 
that the capacity of the works can be increased by two-thirds without 
further expenditure upon buildings. “I may also point out," added 
Mr. Trentham, “ that the cost per kilowatt is only £53—a much lower 
figare than in any other public works in the kingdom, in some of which 
the capital outlay has been very extravagant.” The Oouncil decided 
to defer the discussion of the report until March next, when the 
financial year closes. l 


Tottenham.—The District Council last week resolved to 
apply for a provisional order for electrically lighting the district, this 
step being presumably taken to keep out companies. 


MR Board of Trade has written d the 
trict Council asking for observations respecting a p to 
allow the Windermere Rud District Order of 1895 to remain in force 
in Olaife and Hawkshead, and to revoke for the remaining portion of 
the rural district. The Council has resolved to ask the Board to 


Wales,—The British Electric Traction Company has in- 
formed the Vaynor and Penderyn Rural District Council that its 
pense pics ii scheme, so far as it affects this district, will not be pro- 

with. 


West Bromwich.—4As briefly intimated in the ELEC- 
TRICAL Review of last week, the West Bromwich Town Council have 
decided to oppose the provisional order being applied for by the 
Midland Electric Corporation for Power Distribution, Limited, for 
power to supply electricity in the borough of West Bromwich, 
amongst other places. At the meeting of the West Bromwich Town 
Council on Wednesday in last week, the Mayor (Oouncillor 8. Pitt), 
referring to this application, said it would be remembered that the 


Council applied for a provisional order last year. They were then 
opposed by the company, but notwithstanding that, the Council 
obtained their order. same company were now coming again, but 


they considered that electricity for both motive power and ligh 
purposes should be in the hands of the Corporation. He pointed ou 
urther that at a meeting of the Municipal Corporations Association 
held in London, it was resolved recently to organise & united oppo- 
sition to companies entering towns and trying to take from Oorpota- 
tions powers which they had already obtained from Parliament. 
They, in West Bromwich, were members of the Association, and he 
had no doubt they would be assisted by that Association. The Mayor 
said that the Electric Lighting Committee were the quickest 


steps they could in the matter, consistent with safety. They were 


now awaiting advice, after which the committee would be able 
to report more fully to the Council. The resolution to oppose the 
provisional order was carried unanimously. 

The Walsall Town Council has resolved to take the necessary 
steps for opposing the Bill of the British Electric Traction Oom- 
pany, Limited, for adopting electricity on the South Staffordshire 
trams, 


Wigan.—Last week Alderman Holmes, in moving the 
minutes of the Electric Light Committees, said the committee had 
pe a resolution recommending the Council to put down an instal- 

on.to supply the town with electric light. He hoped the Council 
would M its way to confirm the resolution. The minutes were 
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Woking.—In connection with the proposed purchase of 


the undertaking of the Woking Electric Lighting Company, the 
District Council has decided to spend 30 guineas to obtain the opinion 
of an expert on the value of the works. 


 ELEOTRIO TRACTION AND MOTIVE 
| POWER NOTES. 


Blackpool.— Some time ago the Town Council decided to 
discard the conduit system of electric traction and go in for the over- 
head system. On Tuesday last week, however, the work of erectin 
the overhead poles was temporarily stopped by the newly el 
Council until the General Purposes Committee had met. This 
meeting has now been held, when it was pointed out by the borough 
electrical engineer that on a fine day the minimum leakage of 
current under the present (conduit) system was 45 per cent. That 
was a very serious matter, as the Board of Trade only allowed a 
maximum of 24 per cent. Then the new copper conductors cost £800 
per year, repairs to collectors absorbed £400, while the cost price of 
the electricity which ran to waste in the earth, and from which they 
derived no benefit, was £700 per year. This, says the Yorkshire Post, 
caused a loss of £2,200 per year, and the overhead system would 
prevent that. It was decided to adopt the overhead system by 25 
votes to 11. The cost of the change will be £6,000, and this sum, it 
is anticipated, will be saved within two years. l 

The General Electric Company recently informed the Lighting 
and Tramways Committee that an error of £200 was made in their 
estimate for trolley wires and insulators. The General Purposes 
Committee will meet to consider the matter. 


Bristol.—Last week reference was made to a serious 
hitch which had occurred between the Bristol Sanitary Committee 
and the Tramway Company now engaged in turning the whole of their 
horse tramways into an electrical system. The difference had arisen 
owing to the committee calling on the company to erect central poles 
in certain wide streets to carry their trolley wires, while the company 
claimed that they had under their Acts received power to work on 
the span-wire system. An &ppeal to the law courts ap at one 
time imminent to settle the respective powers of the two bodies, 
The tension has now been eased a little, owing to the company 
adopting a more conciliatory attitude. The city engineer communi- 
cated the decision of the committee to the company ina letter in 
which he eaid the committee were unable to approve of the positions 
proposed by the company for their posts in those streets where, in the 
opinion of the Corporation, the posts should be in the centre of the 
carriageway, or on the footway on one side only; the committee 
therefore hoped the company would submit fresh plans, showing the 
positions altered in accordance with the committee's suggestion. The 
city engineer continued:—"' It is not the desire of the Corporation 
that the company should be obliged to do anything beyond their 
statutory powers, or impossible on technical grounds. I have 
authority, if I think fit, to approve of any suggestions of the company 
with regard to the position of particular poles on these grounds. 
The committee do not think that the company have any ground 
for complaint on account of ite being necessary to shift the present 
positions of certain of the tramways which have only y been 
relaid in a manner suitable for electric traction, as the result appears 
to be contemplated by the Electrical Powers Aot, where it is pro- 
vided tbat the company may, with the consent of the Corporation, 
deviate from the lines of the tramways as existing at the time of 
making the alterations. That consent the Corporation are ready to 
give. The company will recollect that when the tramways in ques- 
tion were relaid they did not consult the Corporation as to the posi- 
tions of the posts. Had they done so, the Corporation would have 
had an opportunity of informing the company of their views on the 
matter.” The secretary of the company, in his reply, expressed great 
disappointment at the city engineer’s letter, and continued :—'' The 
concluding remarks of your letter (those quoted above) indicate 
some misunderstanding, inasmuch as most of the lines in question 
were relaid before the authorisation of electrical traction, and now 
only require bonding; asa matter of fact, since the passing of our 
Acts of last Session, we have carefully abstained from proceeding 
with works which we thought might be affected by the works of 
your committee upon this head, and in doing so, as your practical 
knowledge will confirm, we have incurred t inconvenience and 
expense in transferring our large gangs of workmen from one part of 
the city to another, and restricting their operations to short lengths, 
which were regarded as not open to any question. Moreover, the 


directors are quite unable to follow your argument that, because their 


Act of Parliament prohibits any deviation from the existing lines cf 

tramways, except with the consent of the Corporation, therefore we 
have no ground of complaint when called upon against our wish to 
reconstruct a second time extensive lengths of tramways in deviated 
positions, although for the purposes of electrical adaptation such a 
deviation is altogether unnecessary. However, in their desire to 
meet the views of the Committee the directors have given the matter 
further consideration, and now suggest that possibly the difficulty 
may be overcome if the Committee will revert to their resolutions of 
October 26th and November 2nd as an approximate basis, with the 
understanding that the company shall not be asked, as a general rule, 
to again reconstruct tramways already relaid, but that special places 
auch as the locality of St. Augustine Bridge—shall be specially 
considered. I would suggest that these details could be most con- 
veniently settled at a conference between yourself and the company's 


paper, and although no 


.des Petites Voitures called an ex 


‘large and old-established concern, with a big ca 


persons. 
. whilst in London the company formed to run electric cabs has not 


officials, and you could then report to your Committee definitely the 


extent to which we are willing to go with a view to amicably arrang- 


ing the whole subject." The resolutions suggested as “ an md aoe 
basis” required central poles in streets 40 feet wide upwards 
(instead of 86 feet, as in a later resolution), and allowed the company 
to use the span-wire system with double poles in streets less than 
40 feet wide, but provided that in streets leas than 30 feet between the 
kerbs the company should use side poles with bracket arms, or span 
wires between the houses. The Sanitary Committee has authorised 
their engineer to confer with the tramway officials, as suggested by 
„ but did not oommit themselves to any change in their 


Derby.—The Corporation Parliamentary Committee have 
issued a report, which was presented at the Council meeting on Wed- 
nesday, stating that, subject to the approval of the Council, they 
have agreed to purchase the tramways for £32,000. The committee 
recommended formal opposition to the Bills of the General Power 
Distributing Company, and of the Leicestershire and Warwickshire 
Electric Supply Company. 


Dewsbury.—The British Electric Traction Company 
have given notice of their intention to apply for powers under the 
Light Railways Act to construct tramways from Dewsbury to the 
surrounding towns and villages. Dewsbury ion have 
decided to oppose the company, and plans have been prepared by 
the borough electrician (Mr. O. M. Jonas) for a local system of 
electric trams to serve Dewsbury, Heckmondwike, and Ravensthorpe. 
Much interest is being taken in matter. Last week the Dew 


i | 
bury Tradesmen’s Association, read a paper dealing generally 

the question of electric traction. He dest showed what a great con- 
venience to the whole district electric trams would be, and then sid 
he had communicated with the British Electrio Traction Company 
on the matter. In reply to his questions, the company’s ive 
had stated that it would take from 12 to 18 months to get trams 
5 the 5 8 of -the order; in some 
places the company wo ke tical energy from corporations 
at 1d. or 14d. per unit, with a sliding scale for large consumption; 
the consumption of energy would be about one unit per car mile 


expressed themselves in favour of the 


Electrical Cabs in France.—The Compagnie Générale 
eneral meeting of its 


the matter. The Compagnie Générale des Petites Voitures is & very 
tal, and for some 
time past its directors have come to the conclusion | a 
change must sooner or later take place in the p 
owing to the immense development which is now taking place in the 
means of ort in Paris. For the last three years the y 
has been experimenting at considerable cost wi 
motors, and it has at last fixed u an electric motor which, after 
various trials, is considered to be the most practical 3 
of cabs plying for public hire. In their report to thes the 
directors do not undertake to say whether the application of 
mechanical traction on a large scale for the use of cabs will be a 
success, but they think that the time has now arrived when a fai 
experiment may safely be made. This ent, to 
any practical use, must be conducted with a sufficien 
number of cabs to solve the question of oos 


1 
i 
A 
| 
g 
i 
| 


least are necessary for the experiment, and should the result 
satisfactory, tbeir intention is to place upon the streets as many 
as possible by the year 1900, in view of the great exhibition. 

first depôt for the new automobile cabs have just been finished ; 
number of "cabbies".have been trained to engineer through 
streets of Paris the new electric motor cabs, and ere long the 


to be seen about the streets, but these have been hired out to pri 


418.772 


been very successful so far, in 
being taken up on a large scale by a powerful company only after 


and were quite content to vote a large debenture issue for the par- 
pose. | 
(Continued on page 905.) 
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CITY AND SOUTH LONDON RAILWAY 
EXTENSIONS. 


Tuere has been quietly proceeding for some time past 
underground operations in connection with the extension of 
the City and South London Railway that are full of interest. 
They are in some respects less remarkable than those con- 
negted with the more ambitious Central London and Waterloo 


^ and City lines, but, considering the short length of track, the 


incidents of construction are noteworthy. They include 
carrying the line under the bed of the River Thames, and 
constructing a station underneath one of the City churches. 
As the forerunner of underground electric railways, the City 
and South London will always merit the admiration of engi- 


upon the site of the ‘stations. 
Messrs. Sir W. G. Armstrong, Mitchell & Oo. com- 
menced work on the hydraulic lifts and machinery 
which were to give access to the station, ard in 1889 
the contract for the electrical equipment was let to Mesarr, 
Mather & Platt. The experimental running of the electric 
locomotives and two of the carriages was commenced in 
February, 1890, on the City section, and continued from 
time to time until the completion of the works. The 


Before the end of 1888 


inauguration by H.R.H. the Prince of Wales in November, 


1890, was followed on December 18th by the opening to the 
public. In the firat half-year 174,000 train miles were run, 
and 2,412,000 passengers were carried. In the year 1894, 


458,000 train miles were ruv, and 6,900,000 passengers were 


carried. 


JUNCTION oF NEW AND Orp Line.—The original line is shown on the left. 


neers, for it was on this line that the late Mr. Greathead 
completely demonstrated the utility and economy of the 
method of tunnelling so intimately associated with his 
name, Moreover, it ought nct to be forgotten that the elec- 
trical portion of the system was under the care zot the late 
Dr. John Hopkinson. 

It will doubtless surprise many to know that 13 years 
have elapsed since the construction of the Oity and South 
London Railway first began. The constructive work has 
almost faded away from one’s memory, and it may be of 
interest to recall some of the distinctive features of the 
original line. In October, 1886, the construction of the first 
of the two tunnels which it was decided to carry under the 
Thames was commenced. The second was started in the 
following year, and about the same time work was begun 


The line is composed of two iron tunnels, which, besides 
passing under the Thames, in some p'aces goes through 


water-bearing strate, the important feature of this portion of 


the work being the use of compressed air in combination 
with shields, Grouting by compressed air was first employed 


on this line for the purpose of filling in the cavity left by 
the advance of the shield. 


The generating station is at the Stockwell end of the line, | 


and comprises rope-driven generators. 


load of the system without any trouble. 


An interestíng . 
feature is the Willans engine, which takes the fluctuating ' 
We have included 
two views of the interior of the generating station, one 


— 


showing the whole of the electrical plant and the other illas- 


trating the Willang-Siemens set. 


Financially, the line has not been the conspicuous success 
E 
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it deserved. The dividends have never been higher than 
2 per cent., and some few years elapsed before this was 


achieved. In one of the latest statements made by the 


chairman of the 
company anent the 
cost of working the 
line, it was shown 
that the percent- 
age of working ex- 
penses to receipts 
(first six months 
1897) was 57:2. 
If the cost of work- 
ing the lifts was 
deducted, the per- 
centage came out at 
50°40. The receipts 
per train mile were 
23. 4d., locomotive 
expenses were 
6°06d., and the 
average number of 
people carried was 
46°54, 

In the extensions 
from London 
Bridge to Finsbury 
Pavement, which is 
part of a larger 
scheme that will 
eventually take the 


line to the Angel 


at Islington, the 
company look for 
returns that will 
materially increase 
the present divi- 
dends, and this 
anticipation is pro- 
bably justified, for 
the line will directly 
connect Moorgate 
Street Station with 
London Bridge Sta- 
tion. | 

By building this 
new line the system 
will undoubtedly be 
able to dea] gatis- 
factorily with au 
increased traffic; 
moreover, the new 
tunnel under the 
Thames will obviate 
the difficulties 
arising from the 
small capacity of 
the King William 
Street station. Oa 
this point the chair- 
man of the com- 
pany declared some 
time ago that on 


account of the- 


smallness of the 
station the line was 
not worked to more 
than a third of its 
capacity, The new 
line, therefore, is a 
distinct branch 
from the Borough 
station, this will 
enable the company 
to get astation close 
to the London 
Bridge terminus, 
and the platforms of 


the two railways will be connected together by means of an 
At the Moorgate Street end, the 


underground passage. 
line will eventually b» in connection with the Great 


WILLANS-SIEMENS SET. 


‘Northern and City Railway, so that in an interchange of 
traffio the South London line would gain material benefits, 


There will be also provided an underground connection with 


the Metropolitan 
system at Moorgate 
street. The new 
line will have a 
stat ion at the corner 
of Lombard Stree, 
and this will be in 
close oonnection 
with the Bank 
station of the Cen- 
tral London Rail- 
way and the Water- 
loo and City lines, 
lt will be geen that 
when the line is 
complete, instead of 
being out of touch 
with other railway 
systems, as it has 
been previously, it 
wil be connected 
with & complicated 
network of rail ways, 
and will, moreover, 
be in direct contact 
5 5 
thron ighways 
of the City. We 
were long ago of 
opinion that the 
City and South 
London Railway, 
with its termini ai 
London Bridge and 
Stockwell, would 
never reach a highly 
prosperous stat, 
bat the additional 
section now under 
construction will, 
we think, enable the 
system to attain to 
a most flourishing 
condition. 

The most con- 
spiouous feature 
from an engineeriag 
point of view is the 
underpianing of St. 
Mary Woolnoth 
Church, immedi- 
ately underneath 
which the main 
shaft for the lifts 
have been sunk. 
The company, by 
an Aot of 1893, 
had power to pull 
the church down, 
but when, in 1896, 
an extension of 
time was sought, 
the condition was 
imposed that the 


: church was to be 


left intact, bat that 
the subsoil could be 
used and the sts- 
tion cons 
beneath the church. 
The large oblong 
shaft is 78 fees 
6 inches by 24 feet, 
divided ‘into five 
baye, in which wil 


work electric lifts made by Mesar. Easton, Anderson and 
Goolden. It is lined with cast-iron casementa for a depth 
of 52 feet from the top, the remaining 28 feet being brick- 
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work, in which are formed the entrances and exits to and 
from the lifts. The two station tunnels are 21 feat diameter, 
and lined as usual with cast-iron rings. 

In underpinning the church the four main girders, de- 
signed to support the four groups of columns which carry 
the roof, were fixed in position, and small needle girders were 
then threaded through the bases of the columns. The south 
wall was pierced at | | ue 
intervals of about | 
5 feet, and strong 
needle girders fixed 
through the wall, 
one end resting on: 
the solid stone on 
the outside, and the 
other tied down to 
one of the main 
girders supporting 
the columns. For 
the wall on the 
north side the same 
method could not 
be adopted, as the 
work could not ba 
executed from the 
street. One main 
g rder was therefore 
designed to carry 
the whole weight. 
Needle girders were 
fixed just below the 
ch floor level, 
under cover of 
which the wall was 
cut away to allow 
of the girder being 
fixed. After the . 
wall had been 
securely pinned up | | 
above the girder, suspended needles were put in one at a time, 
and the intervening masonry held up by cross steel joints 
placed on the top of the needles. Grouting under air pres- 


sure has been largel in tbe work, especially for 
filling up between the girders and the old masonry. 
It is fitting that 


electricity should 
already play a con- 
Spienous part in 
the construction of 
this line, and quite 
recently we had an 
opportunity of in- 
specting the tem- 
porary electrical 
plant, which, at the 
present time is 
supplying energy 
for lighting the 
workings, to the 
contractors’ loco- 
Motives, and to a 
motor which drives 
&'tunnel cutter. 
. Ata point adjoin- 
Ing Moorgate Street 
Station a small gene- 
rating plant has 
been erected on the 
surface. This con- 
wide two ee 
œo, type boilers, 
one Ransomes, Sims 
and Jefferies verti- 
cal compound 


engine of 60 B. H.P., running at 300 revolutions, coapled 
irect to a Siemens compound wound dynamo with an 
output of 150 aniperes at 210 volts. 
There is also a Browett-Lindley, Paterson & Cooper 
combination of almost similar size. These two sets are kept 
y day and night. At the London Bridge shaft a very 


similar plant is at work, and together they supply power to 


TUNNEL CUTTER DRIVEN BY ELECTRIC MOTOR. 


Contractors’ ELECTRIC LocoMoTivE on City AND SoutnH LON DON EXTENSION; 


four Siemens locomotives, three of 12 B.H.P., and one of 
15, and, as we have already said, to a motor, and for light- 
ing the whole of the workings. - | d o 
These locomotives, on which are ‘series-wound motors 
with double reduction gearing, have been built specially for 
this kind of work, and have proved most valaable. The 
function of these locomotives is to draw the excavated clay 
l . to. the .bottom of 
thé shafts, where it 
is drawn up and 
carted away. 

A journey on one 
of these vehicles 
broaght us to the.. 
end of a tunnel in 

. course of construc- 
tion. At this face 
the motor-driven 
cutter was being 
operated. One. of 
our illustrations 
thows the tool in 
the prozess of b ing 
dismantled. The 
motor is .of the 
enclosed type, and, 
with the whole 
machine, was built 
by Messrs. Easton, 
Anderson an 
Goolden; : 


mitted to the loco- 
motives by means 
of overhead wires, 
the collector being 
a form of swinging 
frame. The trolley 
wire is 25 H drawn 


copper supported from the top of the tunnel by Etna” 


or porcelain insulators, while a third method combining 
novelty, cheapness and efficiency consists of a hard wood 
block bolted to the iron of the tunnel, and attached to it a 
strip of strong raw hide, which is made fast to the wire 
by means of a piece 
of thin copper sheet. 
The result is con- 
sidered very Batis- 
factory, and owing 
to the flexibility 
there is less spark- 
ing at the points 
than with the more 
orthodox methods. 

One of the illus- 
trations shows the 
junction of the new 
tunnels with the 
old ones. This is 
a most interesting 
piece of work, and, 
moreover, was ac- 
complished without 
¿t any time stop- 
ping the traffic of 
the City and: South 
London Railway. 

The: lamps are 
ordinary 200-volt 
B.C. type, and are 
provided with two 
short pieces of wire 
attached by a 
. gpot of solder 
direct to the terminals in the cap, they are by these 
suspended from the wires, which are bare copper of °3 
diameter. Although the voltage is 200, there has been no 
bnrning out owing to the use of this method. E 

Considering the temporary nature of the work the wiring 
both for the locomotives and the lighting is of a substantial 
character. 
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The contractors for the undertaking who employ this very 
considerable electrical plant are Messrs. John Mowlem & Oo., 
of Westminster, and their electrical engineer who was 
responsible for the work is Mr. Herbert Allen. 


NOTES ON THE RELATIVE COSTS OF 
COPPER AND ALUMINIUM. 


Br JOHN B. C. KERSHAW, F. I. O. 


'THE rapid increase in the price of copper during the last few 
weeks, to which attention has been drawn in the “Notes” 
columns of the ELECTRICAL REvIEW, has given additional 
interest to the question of the relative values of copper and 
aluminium when used for conducting purposes; and the 
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writer therefore takes this opportunity to amplify the shot 
article upon this subject published in the issue of the ELEC- 
TRICAL HEVIEW for September 2nd last, and to reply to 
. Some of the criticisms passed thereon. 

The average price per ton of G.M.B.’s for August of this 
year was £51 15s., the price for the secord half of November 
waa £56 23, 6L, the advance in price has therefore been 
£4 78. 6d. per ton. | 

The relative values of rolled electrolytic copper in a form 
ready for drawing into wire at the two dates, may therefore 
be taken as £55 103. and £59 174. 6d. per ton. Inserting 
the latter price in the formula given in the article of 
September 2nd, namely, 


SxPxe 
ae SXpxU. 
S = Sp. gr. of copper. 

P = Cost price per pound of copper in bar form. 
C = Conductivity of copper, 


in which 


and s p c represent the corresponding values for aluminium, 


we have | 
copper 8:93 x 6415 x 59 100 
aluminium 2 68 x 15°85 x 100 125 
. Aluminium, therefore, in spite of the rise of over 8 per 
cent. in the price of copper, is still one-fourth more costly 
for bare conduéfors of equal length and equal resistance. 
Mr. Zingler pointed out in a letter published in the 
ELECTRICAL REVIEW of September 9th, that the Pitteburg 
Reduction Company are quoting aluminium in bar or rod 
form, suitable for conducting purposes, at 29 cents (1414.) 
per lb. It was stated by the writer, however, in the 
preceding article on this subject, that this price is below the 
actual cost of production, and that it was only fixed for the 
purpose of inducing electricians to make trial of aluminium 
as a conductor. That the offer is successful in attaining its 
object, is proved by the fact that ia U.S.A. an aluminium 
air line for a transmission scheme between Snoqualmie Falle 


and Seattle, Washington, a distance of 34 miles, is now in 
course of erection, and 150,000 Ibs. aluminium will be used 
in its construction. The profits on such sales of aluminium 


are, in the writer’s opinion, non-existent, and the price of 


29 cents per lb. could not be maintained in the face of 
any extended demand for aluminium for conducting purposes, 
but would rise to, or even above, that used by the writer in 
his calculations—15 85d. per Ib. 

The objection taken by Mr. Steven in the letter published 
in the issue of September 16th, to the use of values for the 
two metals in bar form, as basis of these comparisons, would 
have had more weight, if the substituted values were for the 
metals in the form in which they would be used for carrying 
heavy currents. The values, however, given by Mr. Steven, 
are for wire of moderate carrying capacity, and are there- 
fore open to the same objection as the writer’s figures. With 
regard to the influence of the purity of the aluminium upon 
ita conductivity, the subject has been fully investigated by 
Richards & Thomson, and their results are published in the 
Journal of the Franklin Institute for April, 1897. They 
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found that while 99:75 per cent. alaminium has a conduc- 
tivity of between 68 and 64 (copper 100), 99 per cent. 
aluminium has only a conductivity of 59—a drop of 5 
points. The conductivity of the Snoqualmie-Seattle trans- 
mission line will, therefore, be under 59, since 1°5 per cent. 
copper is to be alloyed with the aluminium in order to 
improve ita tensile strength. | 
o summarise these remarks :— 

If the aluminium extraction companies are prepared to 
sell large amounts of aluminium of 59 points conductivity, 
in rod or bar form for 29 cents, or 144d. per lb. in this 
country and in Europe, electricians have at their disposal for 
conducting purposes a metal which, at the present price of 
copper, is worth considering, though still the dearer of the 
two. The ratio as obtained by use of the formula given 
above, is | 


Copper 


893 x 6415 x 59 = 100 
Aluminium 


2°68 x 14:5 x 100 115 

If, however, the price asked for aluminium in such form 
be 15°85d. per lb., copper, in spite of the recent sharp rise 
in oost, is much the more economical metal for bare con- 
ductors. 

Where covered conductors are required, there can be no 
question of rivalry between the two, until alaminium has 
fallen to one-half or one-third of its present value. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


(Continued from page 900.) 


Cork.—On Thuraday last week Sir Francis Marindin and 
Major Cardew, inspectors of the Board of Trade, made an official 
on of the permanent way and power house of the Cork Eleo- 
tric Tramway and Lighting Company. They were accompanied by 
the Mayor of Cork, Mr. Maurice Mealy, M.P., the city engineer (Mr. 
H. H. Cutler), Mr. Price (Harbour Board engineer) Mr. Kirkb 
(county surveyor), Mesers. Little and Astrom, on behalf of the Britis 
Thomson-Houston Company, Mr. Charles Merz, engineer of the Cork 
Electric Company, and several other gentlemen interested in the 
5 and lighting scheme. A journey was made over the entire 
line, and proved highly satisfactory, no hitch having occurred. It is 
surmised that the inspector's report will be favourable, and the trams 
are expected to ply for public hire on Saturday next. 


Darwen and Blackburn.—At a meeting of the Darwen 
Town Council it was resolved to purchase that portion of the Black- 
burn and Over Darwen Tramway Company's undertaking which is 
within the borough. The town clerk gave the details of the agrec- 
ment between the Blackburn and Darwen Corporations and the 
tramways company. l 


Gateshead.—The Parliamentary Committee has received 
a letter from the secretary of the Electric Power Distribution Com- 
pany, Limited, accepting the terms fixed by the Council at their 
meeting on November 26th, upon which the Council gave their 
4 a to the granting by the Board of Trade of a provisional 
. The committee mpe that notice had been given by the 
ramways Company to apply for a Bill 
authorising the 5 to construct the tramways within the 
borough as agreed ks tween the Corporation and the company, 
ad been given by the Electrical Power Distri- 

bution Company, Limited. 


Gravesend,—Last week Mr. J. F. Albright, director of the 
Drake & Gorham Electric Traction Syndicate, addressed a special 
meeting of the Gravesend and North fleet Tradesmen’s Association on 
the subject of electric trams. Alderman E. C. Paine, J.P., presided, 
and after a short discussion, it was resolved to memorialise the 
Grayesend Corporation to support the present application for a pro- 


Greenock.—A report on electric tramway haulage has 
been submitted to the sub-committee of the Greenock Police Board 
on tramway proposals by Mr. Fedden, the burgh electrical engineer. 
Mr. Fedden estimates the amount payable to the existing company 
for their lines from Rue End into Port Glasgow at £45,000. Oon- 
version costs he estimates as follows :—End of Port Glasgow to Rue 
End Street, £33,000; half-mile new line Rue End to West Burn 
Street vid Oathcart Square, with span wire from houses, £4500 for 
track, and £2,500 for wires, &£:.—4£7,000 ; West Burn Street to west 
boundary line, £22,000; west boundary line to Ashton, £15,000; 
18 motor cars, £9,000; six trailer cars, £1,800; feeders and contin- 
gencies, £3,000; value of existing tramways of Greenock Police Board, 
£15,000—total estimated capital, £150,800. Interest and sinking 
fund at 6 per cent., £9,000 per annum. In an estimate of revenue 
and expenditure, Mr. Fedden calculates that the balance of revenue 
over expenditure ia the double line from Port Glasgow east boundary 
to Cardwell Bay would be £1,000 per annum at 1s. per car mile, and 


£4,300 at 1s. 2d. per car mile. In the double line from east to west 
boundary of Greenock, Mr. Fedden estimates a loss of £140 per 
annum on 250,000 miles at 18, aud a gain of £1,923 at 1e. 2d. ; a gain of 
£1,860 on 330,000 miles at 1e., and a gain of £4,593 on 330,000 miles at 
ls. 2d. In the third section, from Rue End Street to west boundary 
of Greenock, he estimates a loss of £1,653 per annum on 150,000 and 
£1,185 on 200,000 miles at 91, and a gain of £340 and £1,940 on 
150,000 and 209,000 miles respectively at 1s. He is of opinion that 
in the hands of the Police Board all the conditions of the tramway 
service would be improved, and advises that if the sub-committee 
should consider the taking over from the Greenock and Port Glasgow 
Tramways Company of any part of the undertaking, they should take 
over the whole of it, and in the near future extend their lines con- 
siderably to the south. 


Hounslow.— The Heston-Isleworth District Council have 
decided to oppose the proposals for a light electric railway in 
Hounslow, put forward by the London United Tramways Oompany. 
The clerk advised the Council that the point had yet to be decided 
do far the Light Railways Act could be used for the construction of 

mways. 


. Liverpool.—AÀt last week’s City Council meeting, Mr. 
Rutherford moved the adoption of the recommendation, “That the 
Tramway Committee be authorised to carry out the construction of 
the lines mentioned in the city engineer’s report, dated Octobar 14th, 
1898, other than the line from the Dingle to Aigburth Vale, which 
has already been authorised by the Council, at an estimated cost of 
street construction worke of £127,400.” The scheme involved, he 
explained, the construction of 84 miles of tramway where there were 
no lines at present, and 184 miles of conversion from horse tramway 
to tramway suitable for mechanical traction. Of the total cost the 
sums of £17,426 and £37,413 were for permanent way in the form of 
rails, &c., and £38,300 and £53,000 for paving and repaving within 
the statutory limite. Even if mechanical traction were not to be 
introduced, such was the state of the existing rails and streets that 
the work would have to be done, and with a form of wheel devised 
by the engineer the horse cars could run on the new rails, and there 
would bs no dislocation of traffic.— Alderman Smith seconded.—Mr. 
Brownbill moved as an amendment, “That the construction of the 
lines mentioned be postponed until the Council shall have deter- 
mined as to whether the overhead trolley system or the underground 
conduit system isto be finally adopted.” This was a mostimportaat 
question, because apon their decision depended the system of pro- 

ulsion to be carried out in Liverpool. The appearance of thè over- 

ead trolley system had been very much condemned. In several 
lacas that system had been abandoned in favour of the conduit.— 
r. Beloe eeconded.— Mr. Petrie said that if they were to carry the 
people cheaply, they must adopt the overhead. The conduit system 
would interfere vary seriously with drains, gas pipes, and electric 
mains.—Sir William Forwood said that as one who had spoken 
against the trolley system, he was bound to state he had changed 


dis opinion, for the reason that the experienced engineer of the 


Overhead Railway, after making an investigation into all the 
systems of electric traction in use, had reported that the conduit 
was four times as costly to construct, and three times as costly 


^ to maintain, as the cverhead, and that his opiuion was that 


the trolley system was the best for & town like Liverpool After 
further discussion Mr. Ratherford said that on the best and 
most recent figures he found that the conduit syatem if adopted for 
Liverpool would mean an additional half-million to construct and an 
additional 4d. per car mile to maintain. These two items meant an 
additional 1d. per car mile. What Liverpool needed was cheap 
traction, and the late Sir Arthur Forwood's promise of 1d. fares 
would have to be withdrawn if the Council were to say that the out- 
side lines were to b3 on the conduit system. If, as was likely, both 
the overhead and the conduit systems were superseded in a few 
years by a car with an ideal accumulator, then they would certain] 
not be justified in now adopting the conduit, which was so muc 
more expensive. He believed that no tramway rate would be 
necessary unless the Committee's programme of reconstruction was 
interfered with and the work delayed. Oa & vote the amendment 
was lost by 66 to 10, and the recommendation of the committee was 
adopted. Mr. Rutherford moved, and it was resolved, that the Tram- 
ways Committee be authorised to carry out the extension of the 
electric line of tramways from South Castle Street to Park Lane vid 
Lord Street and Paradise Street, and that from Park Lane, along 
Paradise Street, a doubls line be laid up to the point whore Paradise 
Street joins Lord Street, at an estimated cost of £8,300. Mr. Ruther- 
ford moved—" That the tender of the British Thomson-Houston 
Company, Limited, London, for the supply and delivery of six motor 
cars, for the sum of £554 9s. 6d. each, and six motor cars for the sum 
of £587 4s. 6d. each be accepted.” The tender was adopted. 


Liversedge.— The District Council has decided to support 
the application of the British Electric Traction Company for the 
laying of a tramway from Dewsbury to Oleckheaton. 


London United Tramways Company.—The position 
which Ealing has taken up with regard to the proposed order for a 
light railway with electric traction connecting Acton with Hanwell is 
the same as towards the same company’s proposals last year. At the 
last meeting of the. Ealing District Oouncil delegates from the 
Hanwell, Southall and Uxbridge District Councils attended, and 
appealed to the councillors to sanction the proposal in the interests 
of the western parts of the county of Middlesex. The London United 
Tramways Oompany have already an order for a light railway through 
the districts westward of Ealing, and residents in that part of the 
county are asking why Ealing should seek to bar the way of their 
advancement. The discussion after the deputation had left was 
carried on with great spirit, and a motion was brought forward by 
Oouncillor Griffia, a property and estate agent in the locality, that 
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the Council dissent, to which an amendment was moved that the 
engineer of the company be interviewed. Finally the amendment 
was lost by 7 votes to 8, and the resolution carried by the same 
figures. 

Further particulars of the proposals of the London United Tram ways 
Company to run a light railway from Brentford to Hampton Oovrt 
show that the promoters are prepared to spend £40 000 on street 
widening and improving alone. The cars will be made to accom- 
modate 63 persons each, and the speed will be regulated according to 
the localities passed through, the pace being heigbtened in the open 
country and lessened in the towns and villages. The fares proposed 
to be charged from Shepherd’s Bush to npn Court will be 6d., 
or 10d. return, and low intermediate fares will prevail. Early trams 
will be run for workmen at half fares. 

The London United Tramways Company's scheme, promoted under 
the Light Railways Act, for a light railway from Hanwell to Uxbridge 
in connection with their authorised lines, which has been passed by 
tbe Light Railway Commissioners, came before the Board of Trade 
on Wednesday. The Great Western Railway Company opposed the 
order. The Board was represented by Sir Courtenay Boyle, assisted 
by Mr. Hopgood, Sir Thomas Blomefield, and Sir Francis Marindin. 
After hearing the arguments for and against, Sir Courtenay Boyle 
said the decision of the Board of Trade would be given in & few days. 


Manchester.—In reply to several queries put to him by 
councillors at last week's Council meeting, regarding the question of 
the conduit system, Mr. Alderman Higginbottom said that he was a 
mc chanical engineer, and for years he had given deep study to every 
known system of electric traction, and he had kept himself thoroughly 
informed on every system of electric traction in all the engineering 
papers and scientific journals. It was on the results of these investi- 
gations that he based his views in support of the overhead system. 
Mr. Renold argued, in the local press, that the systems at New York 
and Washington had not received sufficient consideration by himself 
(the speaker) and Mr. Wordingham. It was true that neither he nor 
Mr. Wordingham had seen the systems referred to, but after reading 
the reporta of deputatione, electrical engineers, and experts, and com- 
paring tte capital outlay and the working details, they came to the 
conclueion that it was not necessary to see the systems at New York 
and Washington in order to arrive at the conclusion that it was not 
preferable to the overhead trolley system so fat as Manchester was 
concerned. Tae reasons in favour of the overhead trolley system 
were (1) that the first capital cost per mile of track was £2,135, 
against £11,491 for the conduit system, or for the 67 miles required 
£144,000, against £773,897 ; (2) the working cost per car mile was 
halfpenny more for the conduit system, or £14,000 a year; (3) the 
difficulties of construction of the conduit system in the narrow and 
congested Manchester streets; (4) nothing could be done until the 
leases of the Manchester Carriage and Tramways Company expired in 
April, 1901; (5) the consequence of that would be that the Corpora- 
tion would have to do either as Glasgow did, vis., provide new horse 
cars, horses, depots, &, or buy up the horses, cars, depots, &c., of the 
company, and continue working them with the present horse traction ; 
(6) with the overhead system the Oorporation could begin to equip 
now, and have everything ready by 1901, and would, therefore, not 
have a lot of horses, cars, &c., on their hands to dispose of at a big 
loss, as would be the case if they had to commence with horse traction. 
Mr. Ronold, he said, had not dieputed nor disproved any of his 
figures, which had been compiled from particulars provided by the 
best experts on the subject. Alderman Higginbottom then gave the 
experiences of experts in favour of the overhead system. 
Mr. Renold had stated that he (the speaker) had expressed the 
opinion that if the trolley system were adopted the profit would be 
£700,000, and if the conduit system were adopted the profit would 
‘only be £39,000. He had said nothing of the kind. hat he had 
eaid was that the profit would be about £700,000, and that if the 
. extra capital required for the conduit system, viz., £629,877, was 
spent, the interest and sinking fund alone on that extra capital would 
be about £38,000, and that the profit would be reduced by that 
amount. Mr. Renold asked why he had not referred to the report of 
Mr. J. Allen Baker to the London County Oouncil, from which Mr. 
Renold quoted a lot of figures. He did not deal with that report 
because it was not made by Mr. Baker as an official, or under the 
. direction of the London County Council, and because Mr. Baker's 
figures, compared with those given by electrical experte, were quite 
fallacious. Alderman Higginbottom then proceeded to deal with 
‘Mr. Baker’s report, with the object of showing its conclusions to be 
unreliable. Oontinuing, he said the Corporation had entered into 
agreements with various local authorities on the basis of the capital 
cost for the overhead trolley system, and remarked that if the conduit 
system were adopted for the outside districts the capital cost would 
be prohibitive, and their agreements could not be carried out. In 
view of that, surely no one would contemplate using the conduit 
system outside the city. He added his conviction that if they car- 
ried out the proposal to open the overhead system in 1901 they would 
de acting in the best interests of the city, for they would find the 
system to be economical in construction, economical in working, and 
profitable in its returns on the capital invested. The minutes of the 
Electricity Committee were approved. 


Newcastle,—The Tramways Committee recommend the 
Council to sanction the proposal that the Tramway Committee 
and any other members of the Council who are desirous of joining the 
Committee, should visit towns in which cable and electrical tram- 
ways were laid, one or two in particular having similar gradients to 
Westgate Hill. It is proposed that the places to be visited should be 
Edinburgh and Brixton, where cable lines are laid, and Middles- 
brough, Leeds, Bradford, and Dover, where electricity is in 
operation. TEE" 


Newcastle (Staff ).—The Couucil has resolved that the 
amended design of the pole to carry the overhead wires for the 
Potteries Ezseneion Tramways be not approved, and that the design 
of poles as erected a€ Bristol or Leeds bs recommended to the British 
Electric Traction Company, Limited, for erection in the borough. 
The application 6f the Potteries Electric Traction Oompany for a 
provisional order for electric lighting is not to be proceeded with. 


Norwiett.—A recent report to the Town Council on the 
electric tramways shows that the total length of track completed at 
the end of November was 4 miles 2 farlongs 7 chains. A farther 


length is constructing. 


Northfleet.—The District Council last week had before 
it the application of the Gravesend and Northfleet Tramway Oom- 
pany for consent for a provisional order for the extension of the 
system and the use of electricity. The Council will consider the 
matter in committee with representatives of the company. 


Salford.—The Council last week formally received the 
report of the sub-committee which visited Hamburg to sse the 
electric car system there. 


Twickenham.—The inhabitants in Twickenham along 
the suggested route of the proposed London United Tramways Light 
Railway have been stirred up to oppose by an old inhabitant, who, 
by letters, has been endeavouring to show that the line is not needed, 
and that the overhead wires will greatly impede the working of tha 
fire escapes. It is also further urged that the Light Railways Act 
does not cover the construction of tramways. A petition is being 
circulated in Twickenham against the on the grounds (1) that 
there is an ample service of omnibuses; (2) that Richmond Road is 
a crowded thoroughfare; (3) the gradient on the Twickenham aide of 
Richmond Bridge is so steep that a tram termicus at the bottom 
would be dangerous; (4) that in 1879 a tramways Bill was thrown 
out because of this gradient; and (5) that the trams would seriously 
affect the value of property. &c. Both the London Uaited Tramways 
Company and the e & Gorham Company have obtained many 
signatures to their petitions. A mc vemsnt is also on foot to require 
that the bridges on the roads to b» traversed shall be widened. 


Warwick.—The General Purposes Committee reported 
to the Council against permission being granted for overhead traction 
for the local tramway, as suggested by the British Electric Traction 
Oompany, which has conditionally undertaken to purchase the 
Leamiogton and Warwick Tramway Company. The Oouncil has 
resolved to Appoint a Committee to confer with the Leamington 
Town Counci 


West Bromwich.—At last week's Council meeting it 
was reported that a copy had been received of a Bill which was being 
promoted to empower the South Bteffordshire Tramways Oompany to 
grant to the British Electric Traction Company, Limited, a lease of 
all orany part of the South Staffordshire Company's powers. The 
Mayor (Councillor S. Pitt) said the town clerk had advised him that, 
the council having resolved to take over the tramways in the 
borongh, the Corporation must obtain a locus andi in the matter, and 
he therefore moved that the Council decline to consent to the appli- 
cation of the South Staffordshire Tramways Oompany, and thet the 
town clerk be instructed to oppose the Bill so far as West Bromwich 
was concerned. The Mayor pointed out further that two committees 
sitting jointly were considering the question, but in view of the pro- 
posed Bill the resolution was necessary. The resolution was 


Wolverhampton.—At Monday’s meeting of the Town 
„„ 8 
wi tramways q on, su as 
to cost, &., ware quoted. The town eaid the total estimated 
cost for construction of the tramlines, for the equipment of cars, &c., 
the erection of depots, came to £210,121. This total was made up as 
follows :— 

N way om: i trolley E "uM ee 
ve und equipmen wires, car depot, cars 


oe eee, eee eee coe 60,940 
Proportion of electric plant, feeder mains to tram bes 15,900 
Land for new rag and alterations to existing 

widening of Stubb's Lane, G. wea. eas 5,230 
Total £218,110 

Less credit for five miles of existing track, proportion of 
Leaving the net total at. £210,121 
That sum, it was explained, was exclusive of the hase of the 


tramways, which would have to be settled by arbi 


Worcester,—The Chamber of Commerce has been con- 
the tramways in and aroend 


company and the City Council with a view to their opening 
tions for connecting the adjacent villages with the city. 


. Wrexham.—On 6th inst. a meeting of the members of 
the Town Council was held to meet Mr. Allbright, the managing 
director of the company applying to the Board of Trade for a pro 
visional order to provide tramways at Wrexham and district. 
Mr. Allbright said their first undertaking would be to take in hand 
the present tramway from Wrexham to Johnstown, a distance of 3} 
miles, and.widen the gauge to 3 feet 6 inches, and run it up Gutter 
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Hill to Rhos. Having described the route, he said that some of the 
Streets were very narrow, but the difficulties were not too great. He 
instanoed Dover, where some of the streets were equally as narrow, 
but there the trolley system, which they proposed to utilise in Wrex- 
ham, worked very woli. Tho gradient was particularly steep at one 
spot, and no other system but the trolley syst«m would overco ve that 
difficulty. He had no doubt the company would be pleased to arrange 
with the Corporation to utiliss their standards for the purpose of 
carrying the electric lamps of the Corporation, and that if satisfactory 
terms could be arranged, the company would take the motive power 
for the trams from the Corporation electric light station. Their poles 
would be about 40 yards apart, but they could make use of buildings 
in some of the very narrow places. The chairman thanked Mr. 
Allbright for his attendance, and said & special meeting of the Council 
would be held to consider the matter. 


TELEGRAPH AND TELEPHONE NOTES. 


America and French Cables.—A Reuter despatch from 
Washingten, dated 13th inst., says that Rear-Admiral Sampson and 
General Henry have instructed the officers in command at various 
poi ee on the coast of Paerto Rico to prevent the landing of a French 
cable. 


American Telegraph Cables.—Oar New York namesake 
drawa attention to the necessity for an American cable in the Pacific, 
now that America has possessions there. It is necessary for both war 
and commercia! purposes. In an interview, Sznator Cullom, chair- 
man of the Hawaiian Commission, expresses the opinion that America 
needed a cable to the Sand wich Islands, and that it eventually ought 
to be extended to the Philippines. A Bill will be reported to 
Congress during the coming session embodying this recommendation. 
“The cable should be built by citizens of the United States, and of 
American materials." 


Liverpool and the Telephone.—The Liverpool Cham- 
bers of Commerce has resolved : —'' That having regard to the present 
working of the telephone service under the dual control of the Post 
Office and the National Telephone Company, Limited, it is expedient 
. in the judgment of this Council that the Government should acquire 
the undertaking of the National Topoon Company, Limited, on 
terms just and reasonable as between the public and the company’s 
shareholders.” 


Pacific Cable, —It is stated by the New York corre- 
spondent of the Morning Post that the all-British scheme has been 
again revived at Ottawa by the publication of a letter addressed to 
Me. Chamberlain by Sir Sandford Fieming. This document prepared 
by the most persistent advocate of a State-supported Pacific cable, is 
stated to urge the most ambitious scheme yet discussed. Sir Sand- 
ford Fleming's plan, as he commends it to the Colonial Sscretary, is 
the eetablishment of a State system of cables beginning at Vancouver, 
crossing the Pacific to New Zealand and Australia, and then crossing 
the Indien Ocean to the coast of South Africa. From there a cable 
would be laid across the Atlantic to touch again Canadian soil, where 
it would join the Trans-Atlantic lines. Such a system," says Bir 
Sandford Fleming, " would connect all Great Britain's possessiona 
and her coaling stations" He advocates the abrogation of the 
agreement with the Eastern Extension Telegraph Company so that 
cable communication between Canada and A ia might b3 con- 
nected at Hong Kong. His letter maintains that it is essential that 
the neg be not laid in shallow seas and do not touch foreign 
territory. : 


The Glasgow Telephone Question.—A letter appears 
in the Worth British Daily Mail from the Ericsson-Bell Telephone 
Company :—" As you have published in your issue of 2nd inst. our 
letter of November 25th, 1898, to Sir James Marwick, the town clerk, 
Glasgow, withdrawing our quotations of September 23rd, 1897, for mul- 
tiple switchboards, telephones, &c., we wish you to make it generally 
known that the contract made by Messrs. L. M. Ericsson & Co., 
Limited, at Stockholm, with the National Telephone Oompany, 
Limited, London, was signed on October 3rd, 1898, at Stockholm, 
without our knowledge or consent. The agreement made is not to 
sell telephone apparatus to or for any municipal corporation, or any 
licensee of Her Majesty's Postmaster- General, in connection. with 
exchange lines within the British Isles, except through the National 
Telephone Company, Limited, at London.” 


The City Police and Telephones,—At last week's 
mee of the Court of Common Council, Mr. A. C. Morton moved 
that it be referred to the Police Oommittee to consider and report as 
to the desirability of placing the several police stations in the City 
upon the telephone service, and said it was a matter of surprise to 

to find that that excellent means of communication had not been 
made use of inthe metropolis in the same way as it had been by some 
of the more enlightened cities and towns in the provinces. The 
resolution was agreed to. With reference to the proposed conference 
of the metropolitan local authorities on the subject of the telephone 
service, the chairman of the Streets Committee said that a date had 
not yet been fixed. . 


The Telegraph Wire Export Trade.—November has 
generally been a very quiet month as regards the export trade of 
this country in telegraph wire and apparatus connected therewith, 
and the returns just issued show that the past month has proved no 


exception to the rule. From £89,313 in October last the value of 


piping, crane, acoumulators, switchboard and 


the shipments last month fell to £39,837, which compares, however, 
with only £34,341 in November last year. The returns for the year 
to date mast, however, be considered satisfactory, a total of £976,558 
being recorded for the 11 months ending with November last, as 
compared with £828,962 in the corresponding period of last year, 
and only £743,276 io the first 11 monthe of 1896. 


‘Telegraphic Interruptions and Repairs:— 
OABLES | Down. 


: 5 Repaired. 
West Indies— 
Bt. Lucia-St. Vincent ... Sept. 24th, 1898 ... T 
Amason Compeny's cable— 
Oable beyond Gurupa... June 8th, 1898  ... eee 


Dartmouth-Guernsey 
New York.Hayti . 


... Deo. 1st, 1898 sas dss 
Para-Maranham Ses e 


... Nov. 30th, 1898  ... 
.. Nov. 25th, 1898 .. 


Saint Louis-Noronha , Oot. 17th, 1898 Dec. 12th, 1898 
LANDLINES. 
Majunga-Tananarive .. Dec. 6th, 1898 .. Dec. 7th, 1898. 
eae n ., Dec. 10th, 1898  ... Dec. 11th, 1898 
AU Siberian landlines — . . Dec. 10th, 1898 . . Deo. 10th, 1898 


CONTRACTS OPEN AND CLOSED. 


OPEN. 

Beckenham. — December 17th. The Urban District 
Council invites tenders for water-tube bcilers, alternators, trans- 
formers, pipe work, feed pumps, arc lamps and posts, cables and 
other street works, travelling crane, &., &c , for the electric lighting 
scheme. Specifications, &c., from Messrs. Wilson & Story, 66, Victoria 
Street. See our Official Notices November 18tb. 


Burnley.— January 10th. The Corporation want tenders 
for underground electric light cables and switchboard. See our 
“ Offi ial Notices this week. 


Cumberland.—January 2nd. The Visitors' Committee 
of tbe Cumberland and Westmorland Asylum invite tenders for the 
eupply and erection of an electric tell-tale clock with 30 stations. 
See our Official Notices” this week. 


Dablin.—December 28:h. The Corporation is inviting 
tenders for the supply of a high tension siagle-pole switchboard. 
Specifications and drawings can be seen at the offices of Prof. 
Kennedy, 17, Victoria Street, 8.W., and copies can be obtained from 
the City Engineer. See our Official Notices this week. 


Edinburgh.—January 2nd. The Council invite tenders 
for switchboard and boosters for the Macdonald Road lighting 
station. See our "Official Notices " this week. 


Fleetwood. The North Euston Estate Company, Limited, 
wants tenders for an installation of wiring, switchboards, &c., for the 
electric light, current being taken from the town supply; aleo for 
electric bells. See our “Official Notices" December 2ud for par- 


Glasgow. — Jauuary 8rd. The Corporation invites 
tenders for generating plant at one or other of their new electricity 
works:—Two engines each of 200, and two of 400; three of 1,100, 
and two of 2,200 indicated horse-power, with dynamos and condensing 
plant. Specifications, forms of tenders, &o., from Mr. Chamen, 
city electrical engineer. See our Official Notices” this week. 


Leeds.—December 29th. The Council is inviting tenders 
for underground conductore, switchboards, &£c., in connection with 
the electric tramways. Particulars from the city engineer or Messrs. 
Hopkinson & Talbot, 26, Victoria Street, B.W. See our "Official 
Notices " December 9th for particulars, | 


Londonderry.—December 24th. The Corporation wants 
tenders for the supply of arc lamp globes and carbone, for the year 
ending December 31st, 1899. Sze our “ Official Notices " this week. 


Stirling.—January 2nd. The Burgh Commissioners are 
inviting tenders for Lancashire boilers, engines, dynamos, pumps, 
boosters, arc lamps, 
and various other apparatus, &c., for the electric lighting of the 
town. Consulting engineer, Prof. A. B. W. Kennedy. See our 
« Official Notices December 9th for particulars. 


Sunderland.—December 30th. The Corporation wants 
tenders for the supply of three 125-kw. direct current high poor 
steam dynamos, 460 volts, Borough electrical engineer, Mr. J. F. C. 
Snell. Bee our Official Notices" December 9th for particulars. 


CLOSED. 


Barrow.—The Electric Lighting Committee has accepted 
the tender of Messrs. Crompton & Oo., Limited, for the supply of 21 
arc lamps, mains, and fittings, &0., subject to the columns being of 
the same type as used at Edinburgh, instead of the type tendered 
for. Total, 21,154. But for certain unforeseen difficulties, the plant 
would be running by this time. 


Bradford.—We understand that Mesars. Siemens’s tender 


for two steam engines and dynamos for the Valley Road electricity 
works is recommended for acceptance at £4,150. 
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France. —Tbe French Post and Telegraph authorities in 
Paris have ls placed contracts as follows :— M. Grammont, of Pont 
de Oheruy (Isére), 80 kilometres of submarine cable core, at £2,496; 
Les Forges de Commentry-Fourchamboult, Paris, 30 tons of galva- 
nised iron wire, 5 mm. diameter, at £298, and 100 tons ditto, 8 mm. 
diameter, at £994. - 


Liverpool.—As will be seen from our “Traction Notes,” 
the Corporation has given an order to the British Thomeon-Houston 
oe gar for electric cars. The ov work for the Aigburth 

electrical line is to be carried out by Messrs. R. W. Blackwell 
and Co. for £1,870. 


FORTHOOMING EVENTS. 


Thursday, December 15th, 1898.—At 8 p.m. The Institution of 
Electrical Engineers. “ Electric Inter- communication 
in Railway Trains,” by W. E. Langdon, Vice-President. 

Friday, December 18th, 1898.—At 7.40 p.m. North East Coast 
Iostitution of Engineers and Shipbuilders. Paper on 
" An Improved Method of Strengthening Copper Pipes,” 
by Mr. T. Messenger. 

Tuesday, December 20th.—At 8 p.m. The Institution of Civil En- 

eers. Farther discussion on The Ventilation of 

hnels and Buildings.” By Francis Fox, M. I. C. E. 
And, time permitting, “High-speed Engines.” By 
John Handsley Dales, A.M I.O.R. 

Thursday, December 22nd.—At 8 p.m. The Institution of Elec- 
trical Ningineers. “ graphy by Magnetic Induc- 
tion.” By S. Hyershed, associate. The discussion 
on Dr. Lodge's paper, "Improvements in Magnetic 
Space Telegraphy," and on Mr. Eversbed's paper, will 
be opened by Dr. Fleming and Mr. Preece, with ex- 

^. perimental demonstrations. ! 


|. NOTES. 


Tesla and his Critics.—Our contemporary the Electrical 
Engineer SED. has given offence to Mr. Tesla by an article 
entitled Mr. Tesla and the Czar." The connection between 
these two famous is not at first sight apparent, 
but it appears that both are Slavs, and Tesla’s new scheme 
for aerial power transmission strikes our contemporary as 
belonging to the game class as the Disarmament scheme of 
the Czar. The aims of both Tesla and the Czar, says our 
contemporary, appear wholly noble, their thoughts are 
beautiful, and if they fail, as they 5 will in some 
material and vital „the world is certainly none the 
worse off for what they actually aocomplish." Though 
the article is not wholly unappreciative of the good 
work whieh Tesla has accomplished, it wis. Tegla 
with the number of his unfinished inventioħs,. and 
unnecessarily perhaps emphasises the assertion that Profs. 
Brackett olbear have virtually classed him as a humbug. 
Tesla has written in reply that by this last straw our con- 
temporary has strained his Christianity and philosophy to the 
breaking point, demands proofs of the animadversions of the 
distinguished professors, which he says reflect on his honour 
and honesty, and through him upon a number of American 
Universities, who have conferred great honours upon him. 
The Electrical Engineer replies by pointing out the support 
that it has given to Mr. Tesla and his inventions since the 
beginning of his career, and profe:ses that its mild criticism 
and mild banter was a sign of true friendship. We confess 
that we don’t think that there was anything much in what 
our contemporary said, but the way in which it was put 

ight be expected to give offence to a man of Tesla’s poetic 
sensibility. i - 


Wireless Telegraphy.—The Standard Vienna corre- 
spondent telegraphs that experiments were made a few days 
ago at Pola, and are shortly to be repeated, with an improve- 


ment of Marconi's system of wireless telegraphy. “Tt is 
already possible to determine the presence and course of a 


vessel distant from six to eight English miles. The improve- 
ment is the invention of a young student at the Buda-Pesth 
Polytechnic, named Bela Schefer. The next trials will be 

e in the presence of Admiral Baron Spaun and several 


paval engineers.” 


Trowbridge's Experiments on Spark Tension.—In 
the Scientific American Prof. Trowbridge describes some 
recent experiments on the effect of very high electromotive 
forces upon the discharge of electricity through air at ordi- 
nary pressures, which lend some support to Tesla’s scheme o 
transmission of currents through the air. In his experi- 
ments made in January of this year (ELECTRICAL REVIEW, 
Vol. 42, p. 135), Trowbridge used an apparatus capable of 
producing 1,200,000 volte, and up to this pressure he found 
the spark length strictly proportional to the E.M.F. He has 
now constructed an apparatus capable of producing 3,000,000 
volte, and he finds that with the high pressures he now can 
use, the air behaves quite differently. When an E.M.F. of 
1,500,000 volts is exceeded, the spark no longer increases in 
proportion to the E.M.F ; for instance, 3,000,000 volta pro- 
duces a spark of about 7 feet in length, when it should 
excite one at least 10 feet long. The explanation of this 
falling off is that leakage takes place from both terminals in 
the form of brush discharges to the walls of the room. He 
finds that the reeistanoe of air is immensely reduced by these 
high pressure brush discharges; so much so, that a spark 
preferred to pass through 5 cm. of this dissociated air to 

assing through 1,000 ohms of copper sulphate solation. 
wbridge believes that his apparatus would have to be 
3 30 or 40 feet above the earth to prevent this lateral 
eakage, and give the full effect of the voltage in length of 
spark. Tesla's whole generating plant, he thinks, will have 
to be suspended on the balloon, not the terminals only, as 
Tesla proposes. This feat will not be easy. 


The Report of the “ Deutsche Gesellschaft fiir Elek- 
trische Unternehmüngen. Frankfort a. Haine.“ — 
This company bas much extended its holdings in promising 
electrical developments during the past year. The £250,000 
upon the original share capital has been entirely called up, 
and £500,000 new share capital has been created, of which 
£125,000 has been paid, and is now ranking for dividends. 
This new capital was issued at 110, and the profit on the 
issue has been added to the reserve fund of the company. 
The total share capital is now £750,000, of which one-half 
has been paid up. The operations of the various under- 
takings in which the company is interested produced in the 
financial year 1897-98, a gross profit of £16,750 upon its 
investments as against £7,770 in 1896-97. "The net 
is £15,390, and, with the amount carried forward from the 

revious year, permits of a 7 per cent. dividend being paid. 

he company now owns all the share capital in lighting and 
traction companies at Bookenheim, Goths, Limburg and 
Homburg, and is largely interested in similar undertakings 
at Essen, Wiesloch, Kubel, Augsburg, Mülheim, Kalk, and 
Kiev. The detailed report of this company's operations, 
which will be found in the. Hlektrotechnische Zeitschrift for 
October 20:h, is worthy of the attention of English capitaliste 
and bankers, for it illustrates well the methods of German 
finance referred to in our issues of O tober 14th and earlier 
date. To raise the capital necessary for all the electrical 
undertakings named above by English methods of company 
finance would have involved large advertising, underwriting 
and promotion expenditure. The German system avoids all 
this. The investor hands over his capital to responsible 
experte, and they invest it in subsidiary companies as they 
think best. The appeal to the ignorant public is thus un- 
necessary, and the consequent saving in flotation expenses, 
and gain to the electrical industries, must be immense. 


Shock Fatality.—It is stated that on the 13th inst. an 
inquest was held at Southampton on the body of a man 
named Day, aged 30, who was killed on Monday while laying 
electric mains for the Corporation. The deceased, of London, 
was inthe employ of Messrs. W. T. Glover & Co., who were 
the contractors for the cables. He was engaged at work on 
the cables, when somehow or other he received a shock and 
TM TUNIS: killed. The inquiry was adjourned for a 
week. 


Honours.—His Imperial Majesty the Shah of Persia has 
been pleased to confer the second class of the order of the 
Lion and the San upon Mr. T. W. Stratford-Audrewa, who 
is a director of the Indo-European Telegraph Company. 
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The Equilibristat.—Mr. Don J. Whittemore, enginer 
of the Onicago, Milwaukee, and St. Paul Railway, has 
described a new form of level for making observations on a 
railway track when ranning. A glass tube of moderate 
bore (the illustration seems to show a tube of about } inch 
bore) is bent into an inverted M, and the ends enlarged to 
about three times their previous diameter for a short length. 
These lower ends are again contracted and sealed into the 
upturned ends of a horizontal tube of small bore, the whole 
forming a continuous tube of varying calibre. Mercury is 
placed in the lower part so as to fill the horizontal tube and 
half fill the enlarged chambers, and above the mercury on 
each side is placed spirit to half way up the vertical limbs. 
This arrangement forms a very easily observed and sensitive 
level, since small differences of level in the mercury on the 
two sides oocur over the areas of the two enlarged chambers, 
and canse considerable displacements of the spirit. The 
movements of the free menisus of the spirit in the small 
parts of the vertical tubes being so much greater 
than those of the mercury, are very conspicuous. The 
fine bore of the tabe connecting the chambers at their lower 
ends prevents rapid movements of the mercury, and produces 
practical aperiodicity. The inventor used his instrument 
mainly for two purposes: to examine, while running, the 
superelevation of the outer rail on carves, and to indicate 
gradients. In the former case if the superelevation is cor- 
rect for the particular speed at which the train is travelling 
round the curve a level placed athwart the train should show 
no displacement, and displacements will be to the right or 
left as the guperelevation is excessive or deficient. In the 
latter case the level placed in the length of the train 
will indicate directly the gradient of the line. The 
use of extended surfaces in levels of this kind 
producing large displacements in a fine connect«d tube for 
1 differences of level is not new, but we have not 
seen it applied exactly in this form before. The original 
paper in the Journal of the Western Soctety of Engineers 
contains a good many details we have omitted. The instru- 
ment pas to be a very practical success, and has been 
called * The Equilibristat.” | 


A New British Columbian Copper Company.—The 
recent rise in the price of copper, and consequent difficulty 
experienced by consumers in covering their requirements at 
reasonable rates, lends interest to the prospectus of the “Ls 
Roi Mining Company,” capital £1,000,000, which has been 
formed to purchaze and develop the Le Roi Copper Mines at 
Rossland, British Columbia. The Marquis of Dofferin is 
on the board, and one certainly cannot regard him as a mere 
decoy, or as a promoter’s puppet. The purchase price to be 
paid for the mines, which cover 70 acres, is £950,000, 
payable in cash or shares; the balance of £50,000 will be 
used as working capital. The mines have already been 
worked by the vendor companies, and 56,000 tons of ore 
has yielded 700 tons copper, 81,000 ounces silver, and 85,000 
ounces gold. The average value wae, therefore, $31 per 
short ton. A smelting plant is already in existence at the 
mines, The present output is 120,000 tons ore per annum, 
worth (presumably at present prices, which will decline) £6 
per ton, and costing only £3 per ton for mining, local, and 
freight charges. 'The profits on the present output are, 
therefore, equal to £360,000 pər annum. The noteworthy 
feature of this ore appears to be its high contents of gold, 
which is Pom in much larger quantity than in the copper 
ores of the famous Butte Mines at Montana. We hope this 
company may prove as successful as the prospectus would 
serve to indicate, and that some of the rich mattes obtained 
by smelting the ore from the Le Roi Mines may be electro- 
lytically refined by English firms in this country. 


Keely Redivivus.—Our contemporary, Electricity (New 
York), has a note in its issue for November 80th as fol- 
lows:—“ The Keely Motor Company directors held a brief 
session after attending the funeral of the inventor in Phil- 
adelphia on the 23rd ult., and adopted resolutions express- 
ing faith in the ultimate success of Keely's alleged 
discovery, and suggesting that Thomas A. Edison, the 
electrical inventor, be invited to assist in completing the work.” 
Evidently Edison has honour in his own country. Another 
exchange says that Edison will be “ otherwise engaged.” 


The Grewth of Electric Power Transmission.—A 
short but interesting article in the columns of our New York 
contemporary, the Electrical Engineer, is devoted to showing 
what important advances have been made in the United 
States in the matter of electric power transmission, more 
especially since the introduction of the multiphase system and 
the induction motor. Our contemporary says that it is hardly 
more than: seven years ago that electrical manufacturing 
firms first tried to establish a special department for the 
application of electricity as a motive power for other par- 
poses than traction, and that at first the results were not .as 
encouraging as had been hoped, owing to the limitation of 
distance imposed by the use of direct current machinery and 
the unsuitability at that time of alternating current machinery 
for motive power work. It was in 1898 that the first important 
multiphase transmission plant was installed, and since then 
the progress has been rapid and continuous, both for multi- 
phase and direct current plant. Our contemporary quotes 
some figares supplied to it by the General Electric Company, 
which will be interesting to our readers, and says that this 
company established a mining and power department in 1889, 
but did only a moderate business in the first few years. In 
1892, however, power apparatus to the extent of 13,719 
horse-power was sold; in 1898 the company sold apparatus 
to the extent 18,762 horse-power; in 1894 of 42,379 horse- 
power; in 1895 of 46,727 horse-power; in 1896 of 75,000, 
and in 1897 the aggregate horse-power of the power apparatus 
sold by the General Electric Company amounted to 83,000. 
Altogether, up to the end of January, 1897, the company 
had sold power apparatus to the extent of 279,587 horse- 
power, a total which undoubtedly shows how important 
a business has been developed in the United States, and 
which shonld serve as an incentive to our manufacturers to 
push this department of the applications of electricity more 
vigorously than they have done hitherto. | 


English and American Machine Tools.—We are glad 
to find the Engineer advocating American methods in certain 
directions connected with the design of machine tools. This 
direction is largely handiness and specialisation. We would 
not construct lathes so light as the American article, nor 
would we abandon the English slide rest, but it is in the 
many small and special tools that American tool makers 
really do shine. Our contemporary finds that since the 
strike manufacturing engineers are purchasing p piri 
machinery. It would appear that much of the use of effete 
tools was due to the restricting action of trades unions, 
and that now this has been removed, and improved 
tools can be used to pay, they will. be purchased. 
The cause of our contemporary's remarks was the absence of 
English tools from the recent cycle trade exhibition. Many 
American tools are rapidly becoming more English in their 
solidity of build, and they are also well finished. In small 
tools American makers are icularly good, and we have 
nothing to compare at the price with their gauges and small 
hand tools. e believe there is a daily opening field for 
these if some English firm would enter it on the American 
system of making to quantity. Perhaps the present is 
hardly the time for advocating new departures when our 
shops are all so busy, but the adage, “ When at peace pre 
for war,” comes in well, and times will not always be so busy 
as they now are. s 2 


Opening of the Eccles Electricity Works.—Oa Wed- 
nesday the municipal electricity works eee inaugu- 
rated by Alderman Kendall, the chairman of the Electricity 
Committee. At the dinner held ia the evening, the chairman, 
Alderman Kendall, proposed the toasts, “The Queen and 
“The Prince and Princess of Wales.” Mr. Alderman Wilkin- 


son proposed The Army, Navy, and Reserve Foroes,” and 
this was responded to by Captain Andrew. The Corporation 


of Ecles and the Electricity Works” was proposed by Mr. 
Alderman Higginbottom, and the Mayor (Dr. He milton) and 


the chairman responded in suitable terms. Mr. S. V. Clire- 


hagh acknowledged the toast “The Consulting Electrical 
Engineer," proposed by the Mayor. Messrs. Fawcus and 
Browett replied for “The Contractors and the Electrical 
Industry," Messers. H. E imunds and C. H. Wordingham for 
“The Visitors," and Mr. H. Alabaster responded for * The 
Press.” We understand that the undertsking commences 
with the very satisfactory number of 45,000 lamps applied for. 


910 


. THE ELEOTRICAL REVIEW. [vol 4s. No. 1,000, Dxcmexxs 16, 1506 


— COLL HR NR ll € à 1 |." Éini i 


The City Company and Cempetition.—We do not 
propose at this moment to enter into the intricate and 
ebatable question of electric lighting competition. The 
entire matter will be raised soon enough by the pro- 
- mised debate in the forthcoming session of Parliament, in 
connection with the several large power schemes for which 
Bills are sought. We may then have oocasion to refer to 
it at length. Just now, however, we cannot overlook the 
state of affairs which exists in London, and tty poll as 
regards the area supplied by the City of London Company. 
Several electricity eupply companies are anxious to get 
powera to compete with the City Company on its own ground, 
and the Court of Common Connoil has informed them that 
they have not the power to consent to such competition being 
introduced, the terms arranged in the original agreement 
with the Qity Company being presumably responsible 
for this. The intending competitors ure, however, 
seemingly determined to have the matter thresked ont 
before the Board of Trade or a Parliamentary Committee, 
for they are, as will have been seen from our list of 
the notices of applications, continuing their applica- 
tions for provisional orders for the City district. 
One of the companies — the Charing Cross and Strand 
Electricity Supply Company—who have, we believe, given 
8 fair measure of attention to the wants of their consumers, 
have recently been displaying coneiderable energy by getting 
ratepayers and others to sign a memorial in favour of their 
proposal to compete with the City Company. A copy of this 
memorial, with the names of 5,000 ratepayers and others 
who have signed it, is before us. It is, of course, a bulky 
thing, and seems to show that the dissatisfaction with the 
existing electric lighting service is widespread. The list 
inclades a large number of the principal bankers, insurance 
societies, and owners of property. The points set out in the 
memorial are that monopoly is a bad thing, that the rates 
are excessive, that the Charing Crose Corporation gives a 
more economical, steady, and efficient service, that the low 
tension system is safer, and that it is the best adapted for 
arc lighting and motive power purposes. We should not be 
surprised to hear that a good proportion of those whose 
names are attached to this memorial, signed it purely and 
simply because they thought that the City Company would 
shake itself together and supply a more satisfactory light at 
a lower rate. As to whether they have considered the 
merits and demerits of competition in such a matter as 
electric lighting, well, we have ouc doubts. However, that 
is not the point. The memorial gives evidence of the 
feelings of the publio toward the Bankside Company. The 
company has had the matter in its own hands for a long 
time, but has failed to find a remedy. It now finds itself 
confronted with the Court of Common Connoil, the City 
public, and companies who are anxious to come to the 
assistance of the consumer. | 


The Brush Multi-Cireuit Arc Machine. — The 
Electrical World says that patents Nos. 618,880, 613,881 
and 618,882, issued November 8th, 1898, to Mr. C. M. 
Green and assigned to the General Electric Company, cover 
the principles and details of the multi-oirouit arrangement 
of the Brush constant-current aro machines. This arrange- 
ment, which is now well known to central station men, cor- 
sists of a division of the external load into two or more parte, 
these parts being separately connected in between tbe several 
sections of the commutator. The arrangement is such that 
all parta of the load and of the machine windings are in series, 
the circuit being first through one section of the armature 
windings, then out and through one section of the load, 
back and through the next section of the armature 
windings, then through the next section of the load, &o., 
according to the number of circuits, and finally back to the 
starting point. Thus, in a 160-light four-circuit machine, 
for example, the potential rises abont 2,000 volts on one 
section of the machine, falls again to its original valae in 
one section of the load and rises azain, so that the maximum 
difference of potential between any two points of the circuit 
is only 2,000 volts, instead of the 8,000 that would be obtained 
without this arrangement. This gives a great reduction of 
the breaking-down stress on the insulation under ordinary 
circumstances, but gives practically the full voltage of the 
machine across any accidental opening in the circuit. 


Driving Ropes.—A note iu the Engineering Times states 
that in an experiment with different ropes, equal lengths of 1 
inch rope, fixed one end to a spring balance, and passed over 
a 26 V-groove pulley, running at 54 revolutions per minute, 
gave the following results, the loose end having a weight of 
7 Ibs. to help the grip:—Manils, 136 lbs.; Italian 
140 lbs; cotton, 146 lbs.; paper, 502 lbs. At the eame 
peripheral velocity, with a pulley of 54 inches diameter, 
cotton pulled 500 lbs., the smaller pulley being clearly un- 
desirably small, and the ropes being insufficiently flexible to 

properly in the grooves. No information is given as to 
what a paper rope is. Paper is a term of very loose applica- 
tion, and one which is apt to be used for effect. We presume 


- gome fibrous cemented compound is meant. The same writer 


discusses the question of three or fonr strand ropes, but we 
thought this had passed beyond the realms of controversy, 
and been settled entirely in favour of the three-stranded 
rope, which cannot pull out of shape in the way a four-strand 
rope will do. | 


Meldrum's Steam Separator.—In a new separator, 
introdaced by Messrs. Meldrum Bros., the steam pipe oon- 
tinues past the separator in the same direction as it entered. 
It consists of an enlargement in the pipe into which the 
steam enters and out of which it flows by a pipe projecting 
inwards, bat the open end of which is covered by a cone. 
This cone is placed centrally with point towards the incom - 
ing steam. The point of the oone is open and allows the 
central portion of the steam current to pass atraight forward. 
The outer portion is defl-cted hy the cone, which allows the 
water to proceed by inertia towards the dead end while the 
steam doubles round the base of the cone and gets into the 
outlet pipe. The idea is based on the well-known greater 
dryness of the core of the stream in the pipe, only the 
wetter outside portion being separated. The collected water 
i4 drained off in the usual way. The instrument is variously 
constructed on the above general lines, and is applied also 
as an antiprimer inside steam boilers. The apparatus is 
simple, and should be effective. It does not err on the side 
of complication, but has simply one sharp reversal of flow, 
which i3 all that is required if properly arranged. 


The Borough Polytechnic Institute.—By way of 
recognising to some extent the eminent services rendered by 
the chairman, Mr. Edric Bayley, to this Institute, and as a 
mark of appreciation for his liberal contribution of £2,000 
to the building fand, the governing body has decided to call 
the new range of building comprising the School of C-okery, 
the Physica Laboratory, and Physics Lecture Theatre, by 
his name, and these schools will accordingly be named The 
Ejric Bayley Schools.” The formal opening of this 
important addition to the Polytechnic buildings, as well as of 
the new Gymnasium, took place on the let inst. 


Electrical Stage Machinery at Drary Lane Theatre. 
—The first section of the electrical stage appliances at the 
Theatre Royal, D.ury Lane, designed by Mr. Edwin 0. 
Sachs, was completed on Tuesday. The area of the stage, 
movable by mechanical power, now exceeds 1,100 square feet. 
Mr. Sache’s installation primarily comprises a series of large 
* bridges,” with the aid of which the finest terraces can be 
formed in a few seconds, or the deepest caves arranged for 
underneath the stage by simply pressing a button. Whole 
scenes, says the Timss, can be rapidly raised or lowered and 
transformations made with the greatest ease. The introduo- 
tion of modern mechanism on these lines will open an entirely 
new era in the mounting of plays. 


The Royal Society—Among the papers down for 
reading yesterday afternoon were the following :—Prdf. 
Dewar, F.R.S , (1) “ Application of Liquid Hydrogen to the 
Production of High Vacus, and their Spectroscopic E ramina- 
tion.“ (2) “ The Boiling Point of Liquid Hydrogen Under 
Reduced Pressure.“ Prof. O. Masson, “ Ionic Velocities. 
Prof. Ramsay, F.R S., Note on the Densities of Atmospheric 
Nitrogen, Pare Nitrogen, and Argon.“ Prof. Ramsay, 
F. R. S., and Dr. Travers, * The Preparation and Some of the 
Properties of Pare Argon." Mr. C. E. S. Phillips, The Action 
of Magnetised Electrodes upon Electrical Discharge Phero- 
mena in Ranfied Gases.” Preliminary note, 


d 
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London Smoke and its Cure.—Mr. Alfred Davis 
writes to the Pall Mall Gazette on this subject in the 
following terms :— 

I read with much interest the account of a meeting convened by 


Bir W. B. Richmond, R A., in reference to the smoke nuisance. The 
newly formed committee deserve the thanks of every citizon in their 


effort to abate the nuisance; and no doubt their example will be 


followed up in all our large centres. But it appears to me that they 


might go further than they at present propose to do. They intend 


to insist on the abatement of the nuisance where it may ba found to 
exist; but would not their hands be greatly strengthened if they 
could at the same time suggest the remedy? To my mind there can 
only be two remedies; — 


1. The compulsory use of smokeless coal; and this, for obvious 
commercial reasons, is impracticable. 

2. The adoption of an effective smoke consumer. 

Such consumers do exist, but although a good deal of money has 
been spent (especially in the North) in finding cne really eff:ctive, it 
is only recently that an invention has been made which combines 
cheapness with efficiency. | 

I have bad the opportunity of examining this invention within the 
last fortnight. t consists simply of the application of the 
incandescent principle to asbestos blocks placed behind the bridge of 
the furnace, thereby consuming entirely the gases given off by the 
burning coal in front of the bridge, and not only destroying all smoke, 
but also securing a great economy in the amount of coal consumed. 
As it can be fitted to almost any boiler at a very nominal cost, there 
cannot be any further excuse for smoky chimneys in factories. 


Electric Haulage on Canals and Rivers.—AÀ company 
has just been formed in Brussels, with a capital of £60.000, 
to be known as La Oompignie Générale de Traction Elec- 
trique sur Les Voies Nuvigables, to acquire and exploit the 
patents of Messrs. Denéfle, Gaillot & Papot, relating to a 
system of electric haulage on canals and rivers. 


Lectures.—At the next meeting of the Royal Institute of 
British Architects, the following lectures will be delivered 
and discussed :—“ The Application of Electrical Power to 
Practical Parposes in Buildings" by H. R. J. Burstall, 
M. Inst. O. E. Some Practical Hints on the Production and 
Use of Electricity for Lighting Country Hous s," by Bernard 
M. Drake, M. I. E. E. The proceedings will be printed in full 
in the Journal of the Institute. 


Scholarship.— On the nomination of the council of 
Universit y College, the David Salomons scholarship, granted 
by the Institution of Electrical Engineers, has been awarded 
to Mr. H. J. Tomlinson, a student in the Pender Electrical 
Laboratory of University College, London. 


Appointment Vacant.—The Carlisle Corporation wants 
an assistant electrical engineer at £130 per annum. Sze our 
“ Official Notices” this week. 


Royal Institution.—4A mong the list of lecture arrange- 
ments before Easter are :—The Right Hon. Lord Rayleigh, 
zeven lectures on The Mechanical Properties of Bodies.” 
The Friday evening meetings will begin on January 20th, 
when a discourse will be delivered by Prof. Dewar on 
“ Liquid Hydrogen." 


Appointment.—Mr. M Elroy has been e pponta eecre- 
tary of the Tramways Department of the Manchester 
Corporation at a salary of £300 per annum. | 


 Eleetricity in Japan.—So far as electrical science is 
concerned, Japan is as modern as she has long been in 
technical instruction. In 1896 (say Zndustries and Iron) 
there were 20,000 kilometres of telegraph lines and 1,122 
telegraph offices, the number of messages sent being 
22,500,000. There were 870 kilometres of telephone lines. 
In Tokio are five central stations and 40,000 lamps; also 
two companies ucing current for traction pur ; 
they produce about 80,000 H. P, and transmit to a distar.ce 
of 56 to 60 kilometres. | 


Fatality.—On 7.h inst. a coroner's jury at Manchester 
returned a verdict of ** Accidental death " in the cage of Wm. 
Orr, an electrical engineer's linesman, who, while employed 
fixing the overhead trolley wire at Ashton for the electric 
tramways, fell to the ground through the breaking of the 
Wire, rod received injuries to which he subsequently euc- 
cumbed, | 


NEW COMPANIES REGISTERED. 


| Land and Water Electric Power Syndicate, Limited 
(59,806).—This company was registered on December 6th, with 


reemente, and to carry on the business 


Bash Lane House, Cannon 
Westminster, engineer. The number of directors is not to be less - 
than two nor more than seven; the subscribers are to appoint the 
first; qualification, £250; remuneration, £30 each annum for the 
first year, and afterwards 10 per cent. of the net profits divisible, pro - 
vided 10 per cent. per annum is paid. 


Dowsing Radiant Heat Company, Limited (59,842). 
—Tbis company was r-gistered on December 8th, with a capital of 
£12,000 in £1 shares, toacquire, own and work certain patente, inven- 
tions, and concessions relating to heating and lighting by electricity 
for hygienic, therapeutic, and general purposes. The first subscribers. 
(each with one share) are:— William Conolly, gentleman, and Mes. 
Elisabeth E. Conolly, Buckhurst, Redhill; Arthur O. Newstead, 
gentleman, and Mrs. Christina J: Newstead, Bromley, Kent; 
Herbert J. Dowsing, 24, Badge Row, E. O., elect-ical engineer; 
Frederick W. G. C nolly, Botolph House, Eastcheap, E O., clerk; 
Mrs. Louisa Dowsing, Uxbridge Huse, Ealiog, W. The first 
directors are Wm. Oonolly, Arthur O. Newatead, and Herbert J. 
Dowsing; remuneration, 100 guineas each per annum and 10 per 
ern 9 net profits, divisible. Registered office, 24, Budge 

ow, E. O. s : 


Anti-Vibration Incandescent Lighting Company, 
Limited (59,857).—This company was registered on December och, 
with a capital of £25,000 in £1 shares, to acquire and take over the 
businesses of the Anti-Vib ation Incandescent Lighting Company, 
Limited, and the Acme Unbreakable Ohimuey Company, Limited, 
and to carry on the business of gas and mechanical engineers, elec-. 
tricians, plumbers, gas and electrical fitting manufacturers, &. The 
first subscribers (each with one share) are:— Wm. Spinks, Ardleigh, 
Horsforth, civil engineer; Lewis Notley, Spon Lane, Kirketall, engi- - 
neer; Thomas R. Sanders, Lindenhurst, Halifax, gentleman ; Thomas 
R-dman, The Priory, Bolton, Bradford, engineer; George H. 
Rawnsley, Bradford, solicitor; George E. Po-kett, Harri«mith, . 
Orange Free State, teacher; Thomas Orowther, Fern Bank Drive, 
Bingly, draper. Tne number of directors is not to be less than three 
nor more than seven; the t ubsoribers are to appoint the first; qu sli- 
fication, £1,000; remuneration as fixed by the company. Registered 
office, 12 and 14, Westgate Arcade, B:adford. | 


Canadian, British Columbiau and Dawson City 
Telegraph Company, Limited (59,864).—Tbis company was 
registered on December 9th, witn a capital of £300,000 in £5 shares, 
to a quire all or any of the shares, debentures, or other secaritiee, of 
the Dawson City and Victoria Telegraph Company, Limited (inoor- 
porated in Canada), and to construct, build, lay, equip, main and 
oig a ph line from Victoria, British Columbia, to Dawson 

ity. The first subecribers (each with one share) are:—George T. 
Tilbury, 215, Piccadilly, W., clerk ; Frederick W. Phipp, 20, Grosvenor 
Park, Oamberwell, secretary ; Obarles A. Goffla, Minehead, Ouseley 
Road, Balham, secretary: Geo. E Cripps, 106, Cambridge Rad, 
Kuburn, clerk ; Ce:il R. Sims, 4, Elm Grove, Cricklewocd, journalist ; 
Wa. Young, 8, N: Street Square, E O., secretary; Miss Florence 
K. Smith, 70, Brook Green, Kensington, W. The number of directors 
is not to be le-s th n three nor more than seven; the subscribers are. 
to appoint the first; qualification, £500; remuneration, £350 each. 
per annum, and £460 for the cuairman. „ „ usi 


CITY NOTES. 


NEW ISSUES. 


The Canadian, British Columbian, aud Dawson 
City Telegraph Company, Limited. 


Tum company, which bas been incorporated with a capital of 
£300,000, offered this week an issue at £95 of £225,000 5 per cent. 
first mortgage debenture stock. The objects of the company are to 
construct and work telegraph lines from the city of Victoria, in the 
Province of British Columbia, by the most feasible route to Dawson 
City, on the Yukon River, in the North West Territories. Appa- 
rently the total distance to be traversed by the telegraph is 1,400 
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miles, and we may fairly assume that more than ordinary difficulties 
willbe met in constructing this line. 

. The ordinary share capital is not offered for subscription, so that 
the working capital is practically the debenture issue. If names of 
prominent political men are of value in such a concern, then we must 
confess that the board is an uncommonly strong one, for it includes 
a Canadian ex-premier, a Columbia ex-postmaster-general, and the 


mayor of Banbury. It is a notable fact that the resident engineer . 


who will be responsible for the work is a late State mining engineer 
of the Transvaal, but it is doubtful how far experience in mining will 
be useful in Jaying out a telegraph system. A cheerful spirit of 
optimism pervades the whole of the prospectus, and it is especially 
exemplified in the estimate of profits. It is assumed that Dawson 
City will send off per diem 200 telegrams, averaging 10 words apiece 
and costing the sender £2 10s. No doubt a telegraph service will be 
much appreciated in Dawson City, but we cannot seriously entertain 
the idea that it has so developed as to require to send off 60,000 tele- 
grams a year. Moreover, in the face of a tariff of 5s. per word, it 
is extremely unlikely that telegrams will average 10 words per 
message. Oodes and cyphers will cover most communications in the 
English language, and we think after a year's work the directors will 
be inclined to accept the trath of this statement. 2 


In our advertisement pages will be found a copy of the prospectus 
of Edmundsons' Electricity Corporation, inviting subscriptions for 
£75,000 44 per cent. first mortgage debentures. The iesue needs no 
commendation, for the excellent work upon which this Corporation 
is engaged is well known to our readers. 


The Clayton Engineering and Electrical Construction 
Company, Limited. 


Tam compapy bas been formed with a share capital of £40,000, 
divided into 20,0CO0 £1 preference shares and 20, COO £1 ordinary 
shares, and 400 debentures of £50 each. The company is to acquire 
the well-known works of the Clayton Foundry Company, Limited, at 
Clayton, near Manchester, where an apparently progressively pro- 
fitable business bas been conducted since 1888. The present itsue 
consists of 15,000 ordinary shares, 15,000 preference shares, and 300 
debentures. 


West India and Panama Telegraph Company, 


Limited. 


THE ordinary general meeting of this company was held at Winchester 
House on Wednesday, Mr. William Andrews presiding. The cbair- 
man said the delay in holding the meeting was on account of warlike 
tions, and the irregularity of mails. The increare in the revenue 

was £1,400, but the accounts were not final. Reduction of tariffs and 
diversion of messages had resulted in discrepancies and inaccuracies. 
The first few months showed a loss consequent on the reduction of 
tariff they bad to make, Lut subsequently this decrease was turned 
into an increase of reyenue on account of the operations of the war. 
The receipts subject to correcticn still showed considerable augmen- 
tation, and after every sllowance had been made on account of 
exchange and rebates, the result would be eminently satisfactory to 
the sbareholders. They had been working under unexampled 
difficulties, and the company oould take some cr dit that the lines 
had been kept going. It was particularly gratifying that the 
company should be enabled to work well at such an important inter- 
national jancture when so much deperded upon the celerity of com- 
munications. Referring to the present half year, the new cables had 
been substituted for the old ones connecting Granada and St. Lukes, 
and bad greatly strengthened the company’s duplicate system. 
Allud ing to the disastrous visitation which the West Indies had 
soffered from, the company bad voted 250 guineas towards the relief 
of the sufferers, and bad also sent messages referring to the relief 
fund free, and this bad contributed very much to facilitate relicf. 
Tbe chairman anticipated that they would be fairly treated by the 
American Government. After some discussion the accounts were 
adopted. i 


The Direct West India Cable Company, Limited. 


TB ordinary meeting of this company was held at the offices of the 
company, when the following report was submitted :— 

“ The company’s cables were successfully completed and opened 
to the public on January 31st last. The Jamaica Government have 
passed a law granting to the company a subsidy of £2,000 a year for 
five years, and the Turk’s Island Government have agreed to give 
£120 per annum fora similar period. The revenue account shows a 
credit balance of £15,045 8s. 7d., of which £10,490 128. 10d. bas been 
puse to the discbarge of all expenses incurred prior to the opening 

the cable for traffic, including the discount at which the debentures 
were issued (£6,000), leaving available £4,554 158. 9d. It is pro- 
posed to pay a dividend for the half-year to June 30th at the rate of 
5 per cent. per annum, which will absorb £750, leaving £3,804 
15s. 9d. to be carried forward. A Stock Exchange quotation has 
been obtained for the debentures. Mr. Geo. G. Ward and Mr. Fred. 
Ward have been elected to seats at the board of the company.” 

After the chairman's remarks tbe report and accounts were adopted 
unanimously. 


The Halifax and Bermudas Cable Company, 
Limited, 


THE annual general meeting of this company was held at the offices of 
the company on Wednesday last, when the following was 
submitted :—' The delay in presenting the accounts is due to the 
pressure arising from the accession of business during the Spanieh- 
American war. Since the last report the company contracted with 
the British Treasury to lay a cable to connect Bermuda with Jamaica, 
vid Turk's Islands, and the Direct West India Oable Company, 
Limited, was formed to undertake the work. The contract was 
signed on August 2nd, 1897, and the cable was opened for traffic on 
January 31st., 1898. The extension greatly improves the position of 
your company by giving it through traffic. The receipts in the past 
ear were £10,154 7s. 4d., as compared with £3,742 8s. 4d. in 1896-7. 
is increare is due to the opening of the Jamaica cable, and to 
the interruptions of other routes during the Spanish-Americsn war. 
The net result is a profit of £6,655 Os. 8d., as compared with 
£951 158. 11d., an increase of £5,703 4s. 9d. It is proposed to make 
& distribution of profits for the year by declaring a dividend of 5 per 
cent., amounting to £2,500. leaving £4,155 Os. 8d. to be carried for- 
ward. Offers for the sale of debentures to the trustees were invited 
in December and June last, and £4,989 74. 6d. was paid for £5,100 of 
debentures, which amount bas been written off capital diture. 
A Btock Exchange quotation has been obtained for the debenture" 
After the chairman had referred to the principal features of the 
accounts, the report was unanimously adopted. 


Sheffield Electric Light and Power Company, 
Limited.—An extraordinary general mee of the shareholders of 
the above company has been called, to take the first steps towards the 
winding up of the company before the completion of the purchase by 
the Oorporation. The sale of the undertaking to the Corporation has 
now been confirmed by Act of Parliament, and the company expect 
that the purchase will be completéd very shortly on the basis of the 
Corporation paying £218 for every £100 of capital properly expended 
by thecompany. The dividend authorised by the agreement between 
the company and the Corporation isat the rate of 10 per cent. for the 
year, and a resolution will be submitted declaring that dividend for 
the year ending December 31st. | A special resolution will be sub- 
mitted at the same meeting for the voluntary winding up of the 
company. 


Stock Exchange Notices.—Applications have been made 
to the Stock Exchange Committee to appoint a special settling day 
in and to grant a quotation to:—Folkestone Electric Sapply Com- 

y, Limited—10,000 ordinary shares of £5 each; and to allow the 
following securities to be quoted in the Official List :—British 
Aluminium Company, Limited—15,000 7 per cent. cumulative 
ence shares of £10 each, fully paid; London Electric Supply 
Corporation, Limited—£100,000 4 per cent. first mortgage debentare 
stock. l 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad ra ia receipts for the week 
ending December 10th, 1808, were £ Id.; aggregate to date, 
£13 987 3s. 11d. 

The Bradford City Tramways.—Week ending December 11th, 1898, miles of 
track open, road mileage, 4°72; car miles run, 5828; number of cars, 
16. Receipts, £247 88.; total receipts to date, £4,682 4s, . 

The Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending December 9th, 1808, were 42,558: 8& 10d.; corresponding 

period, 1897, £2,256 6s. 1d. ; increase, £302 2s. 9d. 


The City and South London Rai)way Company.—The for the week end- 
December 11th, 1808, were £1,117; week en ber 12th, 1897, 
for half-yoar, 1808, £23,754; corresponding 


£1,101; increase, £16; total recei 
period, 1897, £22,983; increase, £772. Miles open, 8}. 


The Dover Corporation Electric epe lr receipts 
ending December 10th, 1808, were £149 9s. d.; week ending 
11th, 1897, £81 15s. 8d.; increase, £60 18a. 9d.; total receipts to date, 12%, 
£8,069 118. 7d. Miles of track SPUR week ending December loch. 1898, 3; 
week ending December 11th, 1897, 8. Car miles run week ending December 
10th, 1898, 4,181 ; week ending December 11th, 1897, 1,894. Number of cars 
week ending December 10th, 1898, 11; week ending December lith, 1. 5. 


The Dublin United Tramways Company.— The receipts for the week ending 
Friday, December 9th, 1898, were as follows:—D. U. T. Co., horse cars, 
£2,180 15s. 6d.; ditto, electric cars, £560; D. 8. D. Co, electric can, 
£652 138. 3d.; total, 893 88. 94; corresponding week last year—D. U. T. 
Co., horse cars, £2 16s. 11d.; ditto, electric cars, £108 93 d.; 
D. 8. D. Co., electric cars, £887 6s. 8d.; . £8,064 18s. 9d.; increase. 
£328 lbs. 7d.; aggregate to date, £91,948 3s. 7d. ; to date last 
year, £85,210 138. 5d.; increase to date, £6,732 108. 2d. Worked :—The 
mileage open is 16 miles electrically, 28 miles by horses, as against il 
miles electrically, and 81 miles by horses, for the corresponding period 
last year. 

The Halifax Corporation Tramways. — The receipts for the week ending 
December 7th, 1898, were £286; total receipts to date, 1898, from June zen, 
1898, £6,067. Miles of track open, 8j. Car miles run, 4,064 Number cf 
cars, 10. 

The Live 
December 11th, 1898, amounted to £1,888; correspo 
£1,296 ; increase, £87. 

The South Staffordshire Tramways Company.—The receipts for the week ending 
December 9th, 1898, were £599 17s. 4d. ; week ending December 10th, 1%, 
2550 9s. 8d.; aggregate receipts for 49 weeks, £30,949 138. Sd.; last year. 
£80,976 1s. 4d. 


The Western and Brazilian Telegraph Com „ Limited.—The receipts for 
the week ending December 9th, Tage, after 


a 17 cent, of tbe 
gross receipts payable to the London —— Tulegraph Ou» 
pany, Limited, were 42,978. 


] Overhead Railway Com .—The receipts for the week ending 
h, y r Poe week aai sear 


* 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


Stock 
Present or Dividends for Closing Closing during 
— NAME, Share. the last three are. Pos.: | Declin: | "Bec. Tim 
1895. | 1£96. | 1897. Highest.| Lowest 
127,4001| African Direct Telegraph, 4 Y Debs. ps s 100 4% ... .. 101 —105 1101 —106 101 M 
25,000 | Amason Telegraph, shares. T vas iss 10 ... 3 — 4 3 — 4 m RR 
125, ,000 Do. do. 5 95 Debs. Red. iss -— ... 100 ie: 92 — 95 92 — 95 is 
905,5601 Anglo-American Telegraph  ... s ave Stock £2 9 K2 138 64 — 67 64 — 67 643 | ... 
8,047,2201 Do. do. 6 % Pref. Stock £4 18855 6s 3 1144—1154 116 —116 | 1168 | 1142 
3,047, 2201 Do. do Deferred...  .. ue Stock s 161— 16% | 164— 17 16750 164 
130,000 | Brasilian Submarine Telegra su 1017 7 7 * | 154— 152 151— 1532 155, 154 
75,0001 Do. o. 5 5 Debs. 2nd series, 1 1908 .. | 100 5 M . M11 —115 111 —115 Ww T 
44,000 | Chili Telephone, Nos. 1 to 40 000 T a 5 4 4 $ 4 21— 3} 2¢— 3} see is 
10,000,000$| Commercial Cable isi . $100 | 7 8 8 180 —190 {180 —190 ds oe 
918,297} Do. do. Sterling 500 year 4 % Deb. Stock Red. Stock ... ue .. 104 —106 104 —106 1054 | 1053 
224, 850 | Consolidated Telephone Construction and See E 14 2 bi W ts Yk— Y wes I 
16,000 Cube 5 a Py. 8 8 7 5 10 — 11 xd} 10 — 11 10} sás 
6,000 Do. 10 Y Pref. ... TRE T S 10 10 10 % |10 % | 164— 174xd| 163— 173 e . 
12,931 | Direct Spanish n s - 5 4 4 4 — 6 4— 6 I Ir 
6,000 Do. 35 10 % Cum. Pref. ..| 5 10 9$ 10 95 10 10—11 |10— 11 Ep 
80,0001 Do. 10 5 Gom” Nos. 1 to 6,000 ..| 50 21% 43 44% 105 — 108% 105 —108 sii 
80,710}| Direct United Sta Cable is ve, . | 20 1 28% AZ] . | 114— 12 | 14— 12 112 | 118 
120,000 | Direct West India Cable, 44 % Reg. Deb. 100 | ... € . . 103 —106 103 —106 T" 
4,000,000 | Eastern Telegraph, Ord. Stock . set Stock 85 .. 172 —177 172 —177 176 1733 
1,295,000 Do. 8495 Pref. Stock "m 100 s *. 104 —107 104 —107 105% 104 
500,000 Do. a Certs., 50 95 paid es i m — 54 — 57 54 — 57 - : 
89,900 Do. Debs., . August, 1899... | 100 5 5 5 101 —104 101 —104 » ue 
1,432,208! Do. 4 Mort. Deb. Stock Redl... . Stock 4 4 4 % 124 —128 |124 —128 |125 | 124 
250,000 pus DT Australasia, and China Telegraph 10 7 7 7 174— Mà | 173— 174 172 17% 
3 5 Aus. Gov. Sub.) Deb., 1900, red. ann. — ad 
16,2001 drg., reg. 1—1 049 3,978. 4,326. [| 100 5 * 6 * 5 25 101 —105 101 —105 "M 
64,4001 Do. do. Bearer, 1l, 050—3, 975, 4, 327—6, 400 | 100 | 5 5 & 5 102 —105 102 —105 1023 bes 
820,0001 2 Do. 4 % Deb. Stock .. Stock 4 4 4 125 —129 125 —129 126 T 
astern and South African Tel ph, 6 95 Mort. Deb., is — 

85,1001 „ Z) errr } 100/625 5 9, = |101 —105 101 —105 " 
46,500! Do. do. do. to bearer, 2,344 to 5,500 | 100 | 5 5 .. 102 —105 102 —105 ee see 
800,000! Do. 4 95 Mort. Debs., Nos. 1 to 8, 000, red. 1909 | 100 | 4 4 ... 103 —106 103 —106 1023 - 
200, 0001 Do. 4% Reg. Mt. Debs. ee Sub. ) 1—8,000 | 25 4 4 .. 103 —106% |103 —106% | 103] | ... 
180,227 | Globe Telegraph and Trust RM Pa 10 | 44% | A | 44% | 1275— 121 | 1235— 122. | 124 | 123 
180,042 Do. do. 69, Pref. |... .. | 10/6 6 6 164— 17 16f— 174 | 17 | 163 
150,000 | Great Northern Telegraph, of Copen higen ..| 10 10 10 10 284— 281— Pas is 
150,000 Do. do. do. do. 5 % Debs. .. | 100 | 5 5 5 100 —103 100 —108 ee js 

,800 | Halifax & Bermuda Cable, 44% Ist. Mt.Dbs., wn. 1-1, 200, rd.| 100 | ... Side .. 101 —104 1101 —104 SN dis 
17,000 | Indo-European Telegraph suk .. | 25 {10 10 10 54 — 57 54 —57 - v 
100, 000 London Platino-Brazilian Telegraph, 6 % Debs. ... *. | 100 | 6 6 6 109 —112 109 —112 iei is 
484,597 | National Telephone, 1 to 484,597 i^ "esed. fai 5 53 53 6 54— 57 54 58 
15,000 Do. 6 % Cum. Ist Pref. .. sis . | 10|62516 6 12 — 14 12 — 14 133 is 
15,000 Do. 6 Y Cum. 2nd Pref. ... 10 6 6 6 12 — 14 12 — 14 Me x 
250,000 Do 5 €, Non-oum. 8rd Pref., 1 to 250,000 5 5 5 5 51— 54 | 51— raj ee 

1,829,4711 Deb. Stock Red. Stock 34% | 84% | 8495 | 100—103 100 —108 1024 | 102 
171,604 | Oriental 8 and Elec., Nos. 1 to 171,504, fully paid 1/6 6 5 $— §— 8| * 
100, 0001 Pacific and European Tel., 4 [A Guar. Debs., 1 to 1,000... | 100 | 4 4 4 105 —108 105 —108 dis sas 
11,839 | Reuter's ... ps TA sis iss iss 8 | 5 5 5 7— 8 7-— 8 ID m 
8,881 | Submarine Cables Trust ids iss “ids Va .. |Cert. ... "n .. |184 —139 134 —139 139 2a 
58,000 | United River Plate Telephone M x e Uwe 5 4 5 6 % i 4| oe 
151, 7830 Do. do. 5% Debs. ... boe ... Stock] 5 EM . 104 —107 10 —107 106] | ... 
900,0001| West African Telegraph, 5 Y Debs. . 100 | 5 5 „ 5 5 99 —102 99 —102 i ss 
80,008 | West Coast of America, Nos. 1—80, 000 and. 53, 001—853, 008 Zh | ... Ses "S + 2 1— 4 e € 
150,000 Do. do. 495 Debs., 1—1 500 gua. by Braz. Sub. Tel. | 100 ... 2 . . |103 —106 103 —106 ei wee 
64,200 | Western and Brazilian Telegraph ss ..| 15/8 2 $ 8196 B 123xd| 12}— 12% T bs 
83,129 Do. do. do. 5 F Pref. Ord-. . 73 5 5 6 $|4 Sd 8 — 84 | .. . 
33,129 Do. do. do. Def. Ord. ees 7À 1 nil i 4 — txd 4 — 44 e" ose 
889,521 Do. do. do. 4 % Deb. Stock Red.. Stock ... ase .. |107 —110  |107 —110 107 ica 
88,821 | West India and Panama Telegraph .. ..| 10| $9511 2 li— 1g 11— 1j l3 185 
84,568 Do. do. do. 6 % Cum. Ist Pref. ... | 10|6 6 6 94— 10 91— 10} 103 93 
4,669 Do. do. do. 6 J Cum 2nd Pref. . 10 | 6 6 6 7— 9 7— 9 ise -— 
80,0001 Do. do. do. 5% "Die Nos. 1 to 1 ,800 100 5 5 5 106 —109 106 —109 ove 
158,100! Western Union of U. S. Telegraph, 6 95 Ster. Bonds ... | 100 | 6 6 6 98 —103 98 —103 è oo 
ELECTRICITY SUPPLY COMPANIES. 
80,000 ME Cross and Strand Electricity Supply - s 5 5 6 7 95 | 1143— 124 | 114— 124 ; sae 
20,000 do. do. do. 4j Y Cum. Pref. 5 gue AS Vus 6 — 64 6 — : is 
84,000 Chelsea. Electricity Supply, Ord., 5 5 5 6 8— 9 84— 93 8i | .. 
00,000 Do. do. do. 4d * Deb. Stock Red... Stock dh dh 44% |114 —116 115 —117 z ue 
50,000 | City of London Electrio Lighting, Ord. 40,001—90,000 ...| 10 5 7 10 244— 25 24 — 25 25 244 
10,000 Do. Ord. Nos. 90,001 to 100,000  ... dia % 101 see Vue — | 24 — 231— 244 wus js 
40,000 Do. 6 57 Cum. Pref., 1 to 40, 00 10 6 7 6 6 154— 164 151— 164 161 16 
400,000 Do. Deb. Stock, ' Scrip. (iss. at £115) ‘all paid ..165 b 6 127 — 132 127 —182 80 " 
80,000 | County of Lond. & Brush Prov. Eleo. Ltg., Ord. 1—30, 000 10 | nil | nil | nél | 124— 133 | 124— 184 S m 
10,000 Do. do. do. Nos. 30,001 to 40,000 £8 paid. 10 x eis 10 — ll 10 — ll " eos 
20,000 Do. do. do. 6 J Pref., 40,001—60,000 10 6 / 6 V 6 144— 151 | 144— 154 | .. M 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17, 400 . 5 S =| 5 5 — 5 5 — Bt | .. 
15,661 | House-to-House Electric Light Supply, Ord., 101 to 15, 761 B. see e | 4 9%— 913 9 — 10 91777 
12,000 Do. do. 7% Cum. Pref. . 5 7 7 99 7 94— 104 94— 103 9 955 
110,000 London Electric Supply Corporation, Limited, Ord. in B |! as - is 34— 4 81— 34 in m 
48,050 Do. do. do. 6 95 Pref. uM NN 6— 6 | 6— 6 o... 
62,400 |*Metropolitan Electric Supply, 101 to 62,500 b. 10 4 5 6 17 — 18 |174— 18 173 162 
220, Do. 41% First Mortgage Debenture Stock | ... 44 4i 44% 117 —121 117 —121 see 
6,452 | Notting Hill Electric Lighting » 10 2 4 6 16 —17 | 164— 174 | 17 | 163 
81,980 St. James's and Pall Mall Electric Laght, Ura. e 5 | 7195 103% 144 17 — 18 16 — 17 179 16j 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 5 7 5 7 7 9 — 10 9 — 10 9g 94 
50,000 Do. do. 4% Deb. Stock Red., Stock — | 4 105 —108 1105 —108 d 
65,000 | South London Electricity Supply, Ord., £3 paid ... 8 se Sa use 23— 33 2i1— 33 se Sei 
79,900 ; Westminster Electric Supply, Ord., 101 to 30, 000 65:725,1925 1225 16 — 17 16 — 17 16} | 15,5 


t Unless otherwise stated all shares are fully paid. 
Dividends marked § are for a year consisting of the letter part of one year and th 


+ Subject to Founder's Shares, 


t Quotations on Liverpool Stock Exchange. 


| Dividends paid in deferred Y warrants, 
e first part 


prose bela being used as capital, 
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SHARE LIST OF ELECTRICAL COMPANIES—Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Stock | Business done 
Present NAME. or Dividends for DR. ere) — A during week 
Issue. * the last three years. Tn "th. quot 14th. NC un 
1895, | 1896. | 1897. | Highest | 
60,000 | Aluminium “A” shares, Nos. 1—60,000 ... A eut ie | Rbe AE M WN o 
90,000 Do. 44 Ist Mort. Deb. Stock Red. Stock 94 —100 94 —100 eM — 
80,000 | British Electric gue a 8 Y RET aa} 20 16 — 17 16 — 17 | - 
Do. do. 6 um. 80,001—40,000 
10,000 (issued at £2 10s. prem. all pd.) 10 eee wee eee 124— 134 13 — 134 13g | 134 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 3| 2195 nil | nil | 12— 2 11— 2 is | 
90,000 Do. do. ME sd 6 Pref., 1 to 90,000 2, 8 nil 4%| 23— 2 21— T 
125, 000“ Do. do. 47 aan eb. Stock sio [Stock] ... »- .. 111 —115 111 —115 * 
50,000 Do. do. 2nd Deb. Stock Red. Stock 102 —105 102 —105 108 
20,000 Callender' 8 Cable Construction shares, Nos. 1—20,000 ... 5 1 1 ot 
90,000 Do. do 43 % 1st Mort. Deb. Stock Red. Stock 111 —114 111 —114 joà 
35,250 | Central London Railway, E Shares sis A si 20 92— 10} 92— 10} 10 
178,303 Do. do. do, ^ Se pata. 10 51— 51— 61 6 
61,033 Do. do. Pref. half-shares £1 paid d- 1j li— 1j tis 
71,447 Do. do. Def. do. £5 paid N Nt 4i 4— 4) vef 
630,000? City and South London Railway  ... Stock 10 1% 14% m 68 65 — 68 664 
22,500 Do. do. Ord. shares, Nos. 1 to 22, 500 £4 wa.) 10) = 81— 4 34— 4 "e š 
32,098 | Crompton & Co., E 1 to 32,098 ... 1 3 ; | 1— 2 lj— 2} | 
Do. 5% Ist Mort. Reg. Debs., 1 to 743 of ` 
82,850 £100, and 901 to 1,070 of £50 Red. 6c] ^d oF *. |91 — 96 91 — 96 à z 
99,261 | Edison & Swan Utd. El. Lgt., na^ shares, £3 pd.1to 99,261 5 5 54 6 2 — 2 — 23 255 + 
17,139 Do. do. do. * A" Shares, 01—017,139 | 5 5 4 te 6 $ 4— 5 Pc ae pm 
194,023 Do. do. do. 4 95 Deb. Stock Red. 100 a .. | 99 —101 | 99 —101 | a 
110,000 | Electric Construction, 1 to 110,000 ... 2 5 6 6 21— 23 2]— 21 25 2A 
25,000 Do. do. TA Cum. Pref., 1 to 25,000 2 7 2 7 7 7 7 at | 31— 11 
111,100 Do. do. Perp. 1st Mort. Deb. Stock Stock K .. |105 —107 105 —107 ET vis 
91,196 | Elmore's Patent Copper 5 1 to 70,000 . PER iss + 1 i— 500 i 
67,275 | Elmore's Wire . to 69,385, issued at 1 pm. E ios - + ài i— ion nie 
9,6001| Greenwood & Batley, 7 95 Cum. Pref., 1 to 9,600 ..| 10 103 7 7 10 — 12 10 — 12 T — 
12,500 Eis odi (W. yA Telegraph Works, Ord. Pe % 10) 8 10 12 20 — 21 214 21; | 2] 
8,000 dé. T% Pref. .. 0| 7 7 7 18 — 19 18 — 19 ii ai 
50,000 Do. do. do. 43 Mort. Deb. Stock... Stock 43% 43% 4495110 —115  |110 —115 - 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works .| 10|10 %10 10 214— 224 | 214— 224 221 
800,000 Do. do. do. 4 % Ist Mort. Debs. | 100 m . . 102 —106 102 —106 T | 
37,500 api Overhead Railway, Ord. .. oh) oT ae 23 8195104,— 10,4, 10% — 10 
10,000 Do do. Pref., £10 paid 1041 5&5 X! 5 5 15 — 1 144— 15} - | 
87,850 | Telegraph Construction and Maintenance ... 12 | 15 15 15 37 — 41 87 — 41 384 
150,000 Do. do. do. 5% nanny red. 1899 | 100 | 5 5 5 95104 —107 104 —107 fe | 
540,0000 | Waterloo and City Railway, Ord. Stock  ... T ies .. 113 —116 112 —115 113j 


*Birmingham Electric Supply, Ordinary £5 


t Quotations on Liverpool Stock 8 a year consisting of the latter part of 
one y 


Dividends marked $ are 


t Unless otherwise stated all shares are fully paid. 
ear and the first part of the next. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
National Electric Free Wiring, 10s. paid, ĝ to j. 


ly paid) 10}. 


British Aluminium, Ordinary, 10—12 ; 7 7, bref. 11—183. 
House-to-House, 44% Debentures of £100, 106—108. 

Kensington and Knightsbridge Electric Lighting, Ordinary Shares 
£5 (fully pu 18—131; Ist Preference Cumulative 6%, £5 
(fully paid), 72—8]. Debentures, 107—110. Dividend, 1897, 


— -— ——M — ———Ó —À—— — 


on 


Ordinary Shares 10%. 


From Birmingham Share List. 


Smithfield Market Electric, 
*T. Parker, £10 (full 


2—4. 


paid), 15—16. 


Yorkshire onset. ionas Electricity, £5 Ordinary Shares fully 
paid, 8—84. Dividend for 1896—6%. 


Bank rate of discount 4 per cent. (October 13th, 1898). 


MARKET QUOTATIONS, Wednesday, December l4th. 


a M H 


CHEMICALS, &c. 


Hyärochlorio 


| 
un week. | Last week. pe 


" nc 5/- 5/- 


a per cwt 20, 22/ š 
a „ Oxalic. . per cwt 82/- 82/- ‘ 
a „ Sulphuric per cwt. 5/6 5/6 ` 
a Ammoniac, Sal per ton 87/- 87/- ; 
s Ammonia, Muriate (grey) per ton £19 £19 e 
(white) per ton £26 £26 * 
e Bleachin powder i per ton £5 15 £5 15 š 
a Bisulphide of inm NS per ton £15 £15 $e 
a Borax perton | 416 10 £16 10/- inc. 
a Benacié (90 ND per gal. 7/- U^ . 
a » (50/90 per gal. 5/6 5/6 . 
a Copper Sulphate per ton £19 10 £19 10 
Do Nitrate per ton £23 10 £23 10 
, » White Sugar per ton £80 10 £30 10 
„ Peroxide . per ton £27 10 £27 10 
: Methylated Spirit per gal. 2/9 2/9 
a a ne vent (90 0% at 
gal 5/6 5/6 ed 
a Potash E chromate, in "casks. . per lb A 84d. id. dec 
a. y Caustic (15/80 1 per ton 24 £24 " 
a „ Bisulphate s per ton £35 £35 z 
a Shellac 5 .. per cwt 65/- 65/ ee 
a Sulphate of Magnesia . "s .. per ton £4 10 £4 10 Š 
a Sulphur, Sublimed poe .. per ton £6 15 £6 15 . 
^ , Recovered . +» per ton £5 15 £5 15 - 
Lum lo per ton £55 £55 os 
m Soda, Caustio (white 70 % per ton 27 10 47 10 oe 
8 5 Sax a per ton £8 £8 is 
a „ Bichromate, casks per lb. 8d. 91d. 1d. inc 
a * supplied by Messrs. G. Boor & Co. 
b ” ” The British Aluminium Co., Ltd 
c " " » Messrs. Thos. Bolton & Sons. 
d LI n "n 
e ” n n 
f " " » TheIndia-Rubber, G.-P.,and Teleg, Works Co Ltd 
4 " " » Messrs. James & Shakspeare, 
n n " „ Jackson & Till, 


METALS, &c. This week. | Last week. 
b Aluminium bá in ton lots.. per ton £294 22994 — 
in ton lots.. per ton £191 £191 
c Brass (rolled meta] P to 12") basis per Ib. 63d. 
c „ Tube (brazed) .. ++ perlb. 
€ „ Wire, basis m per lb. d. 
fE Rod .. * per lb. 8/- i -"- 
f "n Sheet .* * .. per lb, 2 T » 
g Copper Bars v . perton. - 
g un Wire (basis price) .. per lb. 8d. Sd. 
g n Sheet .. .. .. per ton £66 ' 2 ` 
g . ee .. per ton £66 . ai. 
n German Bilver Wire ap - peti u L^ E 
u rc e .. .. per - "a 
h Indis cubber, Pare fine +» Per lb. STE WII 
Iron, Charcoal Sheets per ton " a 
i , Pig (Cleveland warrants) per ton 44/6 | ‘a 
$$ . FF . per ton From £11 211 
i „ Scrap, heavy ＋ .. per ton 2 » a^ 
EN C. M. vanised No. 8.. peram ae | £8 J 
, n Ingot sf .. per í 
j : Sheet . per ton 414 5 10 
f Mica (uncut slabs 8 long) .. per lb. Y KT c 
pem ire No. 28.. per lb. siu ^ LU 
ercury „ „* .* +» per bottle / * " 
1112 ˙ ig PTO] ie | aste 
, agne . APA. 
description per ton * to £40. 
i Pinel, END ND MV d E 1 
g lock .. .. LI ** per ton £85 10 — 486 
9 » foil ee LI * .. per lb. 1/3 2 E 
n „ wire Nos 10 . ber lb s 3 
j Yarns, oer Single 10lb. bundles pr Ib. - 
„ Flax, 6 or 8 lea. . Por lb. 
j „ Hemp, . 10 ibs. Per lb 
j ” ” 10 Ibs. per lb. , 
| » 7 180 Dem rov es — — — 
2 Shee t (Vielle Montagne bid.) p.t.| 499 10 
í moe * " Messrs. Bolling & Lowe. 
j ^ uy D E : 
k » 1 " » M 323 l 
l » n ” ” W Dr 
m ” ” " m W. T. rer & Co., 
n " m " " P. Ormiston & ase 
0 n m " n Johnson. & Co., Ltd 


pinta Google 
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BRITISH ASSOCIATION FOR THE ADVANCE- 
MENT OF SCIENCE, BRISTOL, 1898. 


EXPERIMENTS ON THE INFLUENCE OF ELECTRICITY 
ON GROWING VEGETABLES OR PLANTS. 


By SLIT LEMSTRÖM, 
Professor of Physics at the University of Helsingfors. 


Read before Section A. 


(Concluded from page 842.) 


Tug experiments began about June 18th, and have been continued 
till September llth. Both fields were equally watered. Before our 
departure from Helsingfors two photographs were taken of the 
tobicco plants, two from the field of experiment, and two cor- 
responding from the fields of control. | 

A corresponding pair of these photographs is represented in the 
illustrations on the next page. 

It is not too much to estimate the increase of the plants on the 
experimental] field to 40 per cent. The photographe were taken the 
first days of July, and the electrical machine had been working only 
164 hours. We can consequently conclude that all plante, without 
one exception, will be activated by the electricity applied in the way 
as we have done it, pre-supposed that they are watered enough, or 
that not too much electricity is given, and especially not together 
with rays from a burning sun. 

When the experiments are carefully considered, the following law 
seems to result with high probability. 

The more fertile the soil and the more vigorous the vegetation, the 
more will the effect of the electrical current increase. 

Number of results from the Table V. show that. We will com- 
pare two experiments on potatoes and red boets; the one made on 
the field of the Garden Society, the other on the field in B ódtorp. 


The former field posses all the properties of a garden soil, tbe 


latt.r was a little better than an ordinary field for farming. 
Garden soil. Field. 
For the potstoes an increase of 76 2 per cent. 24:8 per cent. 
n pets » 65 3 » 317 » 


The electricity will in a high degree accelerate the ripening of 
fruite, berries, and roots, and probably develop more sugar in them. 
The former part of this result is well stated through experiments 
on strawberries and raspberries—the latter will be object for further 
investigation. In the greenhouse the strawberries under electrical 
current ripened in an average time of 30 days, when 24 days more, 
or in all, 54 days, necessary for the berries without the benefit of the 
current, The same is the case with raspberries on the open field in 
Brédtorp, though the difference of time was there only 17 days. The 
development of sugar is stated by an analysis made in France on 
white ts, giving an increase of about 15 per cent of sugar, to 
which the remarkable augmentation of the sweetness of the straw- 
berries, in the same place, will contribute. 

Comparing the experiments made in south of Finland and in 
Bourgoyne, we find the results in general to be the same, but the 
increase seems to be less in Bourgoyne. We must, however, remem- 
ber that the weather during ithe summer, 1888, in Bourgoyne was 
exceptionally bad, and coneidering the law of greater development 
in the more vigorous vegetation, we cannot pretend that this fact is 
sufficiently proved. 

The general conclusion of the above-stated results will be :— 

The electricity given to the air through points in connection with 
the one pole of an electrical machine, the other being conducted to 
the earth, exercises under all circumstances a great effect on growing 
vegetables. 

The effect will be greatly favourable to the development of the 
vegetables only when the supply of water is, within certain limits, 
barely sufficient. 

This will be the case, for the most part, of vegetables under 
ordinary circumstances, assuming that the electricity is given during 
three to four hours in the morning, and three to four hours in the 


TABLE V.—RSVIBW OF ALL RESULTS. 


F xperimental field. | 


— ee 


Control field. | 
Increase 


pire | Year Place. | Nu | M ONME ROSE per Remarks. 
, Reaped | No.of Weight of 'Reaped: No. of | Weight of cent. ; 
| area m?, | plants. res. kg. area in“ Plants. res. kg. 
| 175 MEE 
] | | ma.] 2a. | ma. 2a. | : 
Wheat. 1886 | Bió:tory* | 5,101 198 1,028 5,101 .. |126 1, 166 579 This is the increase of the 1 ma. quality. 
j .. | 1887 4 | 2,235 e). | 648 12,896 | ... |... | 971 514 
E sex do 235 y ; 1,931 645 244 | . s 39:5 | $ The increase is calculated after ma. 
5 ... | 1888 | Bourgoyne 450 71:6 | 450 | ... : 640, 212, 
Rye ..| 1887 | Bióidtorp* .15,000 2,720 15,000 T 975 37 | The ears were quite developed when the 
1 P ui n 5.000 920 a s ES 15 7 | experiment began. 

Barley — .. | 1885 | Vichtis* | 1108 111 | 1491, .. 10:02, 641 :| The area of the control field is the aver- 
ZEE .. | 1867 | B:ditorp 155 272 | 7655 .. 727 849 age area of 2 B + O + (D 4- E), and 
E ics cas " 280 | 385 | „ .. à 449 also the weight in kg. 

Oats ” T 329 | 291| 329 sed 18:9 539 

á ... | 1888 | Bourgoyne 450.1426 450 jos 120 2 186 
White bects | 1886 | Garden of «es 66... | 820) . |157 433 | 1072 
: Soc. Hort.* 
» . | 1888 | Bourgoyne 75 335 |... | 3590 | 75 | 245 9610 | —27:2 | The negative result caused probably by 
o] | want of water. Increase of sugar 18%. 
Red beets 1886 , Garden of * | 107 24 6 263 å 36'6 65 
i Boc. Hort. 
- 1887 | Bróitorp 49 625 315 | 49 340 ; 130 | 317 
j 1888 | Bourgoyne jas 239 | ... | 5670 4, | 309 5210 164 
Potatoes 1886 Garden of ave 268 | ... 218 ... |990 447 762 
Soc. Hort. 
" 1887 | Biódtorp 329 1.751 ... | 5291 | 339 |1,905 |... | 4633 | 243 
Carrote ... | 1888 | Bourgoyne Hs wes | eee 290 | ... vis 130 | 1230 | The carrots have before given tive 
result, but watered they gave this high 
. per cent. increase. 
Radish 1886 , Garden of wr de SED 28 | .. k 32, 6591 f 
| Sc. Hot. , | 

Parsnips ii n | s 181 162 507| ... 291 540 
. Onions ii ii A" | 51 | 77 98. 104 421 

Celery à " IM 45 22˙2 98 |... 357) 369 

Beans 1887 | Bródtorp : 49 412 |! 90| 49 |413 |. | 51, 766 

" 1888 | Bourgoyne ^|  ... e d 30; ... "E 20 36:4 ii 
: | | e peas gaye negative result in Bröd- 
Peas , edd 3 49 436 298 49 445 | 57 A : torp, but watered they gave a high 
n oe FEOY eee eee to: ace ees dt per cent. increase. 
Garden 1886 Greenhouse T ... , The time for ripening shortened from 54 
Strawberries of Soc. Hort. days to about 30 days. 
Gave by want of water a negative result, 
„ wwe | 2888 | Bourgoyne EM 2 sr i but watered they should have given 
| from 70 to 80 per cent. increase. 
Raspberries | 1887 | Bródtorp 49 47 051) 49 | 46 |... 0:26} 950 | From the first gathering About 51 
» tee ” ” | 1 » -0:29 . ” es 023, -21 T secon » per cent. 
(Planted the same year.) 
» | 1888 | Bourgoyne | M sé 3°28 as ET 230 430 mi m is 8 
" | . : ; e to gave, leaves an ches 
Tobacoo ... | 1887 | Brédtorp = 49 108 |... | 678| 49 |108 78 | 153 { VV 
x » g eee ees | eee eee eee 00 E | a positive about 40 per cent. 


* Bródtorp, Vichtis, and the gardens near Helsingfors are all situated in south of Finland. 
+ Cabbage and part of roots have given negative results, but as that depends of want of water, they arenot taken up here, 
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MAH, avoiding the hours of the highest sun, when the sky is 
ear. 

When the supply of water is abundant, the electricity can be 
given during the whole 24 hours with a favourable result. 

The surest way to produce a favourable effect seems to be to limit 
the giving of the electricity to a moderate time, so that the vegetative 
process i: not forced too fast. 


Tue CausES OF THE EFFECT OF THE ELECTRICITY. 


The above stated facts show that we are facing here a phenomenon 
With a very little work, trans- 


of a somewhat astonishing character. 


Fia. 3.--EXPERIMENTsL FIELD. 


formed to electricity, we are able to exercise a great encroachment 
in the life of the vegetables and to increase their return value to 
about a half more than before. As it seems to be indifferent in what 
direction the current is going, we cannot look for the cause in these 
prope of the current, which simply depend on its strength. We 

ow that the currant develops heat, independent of its direction, 
and here could be a possibility of the explanation, were not the 
intensity of it so little. We cannot ascribe the effect to tbis trifling 


heat, which could not raise the temperature of the plant ,,y5th part 


of a degree. 

The electricity, forced to stream out from points, will transform 
the air in such compounds, for instance, cz ne and nitrogen oxides, 
which should contribute to the feeding of the plants, and then it 
would be right what a friend of mine said, when he heard of 
the results of this experiment, viz, that a new manure had been 


Fig. 4.—ComNTRorL FIELD. 


discovered. Considering the effects of thunder in nature, the men- 
tioned view is not totally without foundation. We can certainly 
ascribe to it an effect, but it cannot be the single cause. When it 
should be the case, an augmentation of the number of points on tho 
wires must have the consequence of increasing effect. The ‘experi- 
ments on corn, 1897, seem to show that the effect is nearly indepen- 


v is a vessel with water conducted to the earth; T a capillary tube; (a point 
in connection with the + or — pole of an influence machine, the other 
pole being conducted to the earth. 


Fia. 5. 


dent of the number of points. The justness of the conclusion is 
therefore doubtful, but it must be conceded that further confirmation 
of it is wanted. 

During some experiments with which a younger explorer, Dr. 
Wiklund, was occupied, he made in a letter the remark that the cause 
could be sought for in a change of tbe capillary forces within the 

lants. We could not agree with that opinion for several reasons, 

e principal being the smallness of the E.M.F., which might perhaps 


T 
* 


Tar. MD 
* 
"is 


E 


Mes 


be the effect of the electricity given to the air from the points 
Some experiments, made shortly before my departure from Finland, 
have revealed another cause, which seems to be new, at least, in the 
way these experiments were performed.* 

wo capillary tubes, of respectively about 0'5 mm. and 0:1 mm. 
diameter put in two different small vestels of water, were connected, 
through tinfoil and wire witu the gas tubes in the room. The 
tubes, see fig. 6, were held upright and the distance from the upper 
end of the water thread in the tube to the end of the glass tube was 
about 4 cm. If a point, connected with the positive pole of a Holtz 
machine (with 4 plates), was placed exactly on the end of the 
be, the machine being 
th its negative 


| 
i 
t 
pile 


E 
2 
E 
2 5 
1 


up the inner 


8 in its 
about half a 


45 8 
TEGER 


tive pole of the machine, 
tive with the earth. Af 


iid 
21e k 
TE 


gg 


up the walls. A nearer scrutiny of it shows, however, that 
the contrary must be the case. A plant consiste of merely very thin 
capillary tubes, and when they are surrounded by the electrified air, 
in which the potential can attain a high value, the effect must be 
that the juices in the plants begin to climb up along the walls of 
these tubes. As that phenomenon is just one of the principal facts in 
the vegetation, it must be made much more pronounced by the sur- 
rounding electrified air, because the distance between the capillary 
tubes and the electrified air is here infinitely small. 

We are now standing here before new facts, the conclusion of which 
must be that the electricity in the air plays a far greater róle in the 
vegetative process than hitherto bas been assumed; but even here 
further experiments are neceseary, and it will be our next work to 
accomplish an investigation of these phenomena. 

Ia connection with the above stated results, the following question 
will only be a natural consequence :— 

Is this discovery of the great influence of elec- 
tricity on vegetables of practical consequence, that 
is to say, can the method be applied to agriculture 
or horticulture ? 

A thorough discussion of this question murt be 

NS left to another occasion, but at present it will be 

uM enough to state, when an agriculturist or a gardener 

dra pie has made all efforts to cultivate, manure, 

oe. aud water his soil, be can still, by applying the 

^ Sa electrical treatment, increase its returos to about 
see 40 per cent. 

As the methcd is now very easy to apply, and the 

Po DE a ana E qa" hw Pe 

£20 preliminary expenses, of w on per 

cent. can be taken as a yearly e ; the daily cost 

for the working being very little; the answer to the question must be 

8 & practical application of tho electricity will be highly pro- 

uctive. 

In fact, the agriculturist, in applying the electrical treatment, will 
only make his soil more productive every Jue and hasten the ripen- 
ing of bis harvest, and in this way make his capital more pro- 
ductive. 

That the soil must yield more of its fertility is natural, but the 
loss will be very little compared with the great benefits. 

The first thing is for everyone to convince bimself by — 
that the facts here stated are real. This will be best 
ex ents under scientific control, in which all 

n to secure good results, and from which 
drawn beyond all doubts. 

We wish that by these experiments all the deductions drawn 
from our own experiments should be carefully considered and applied 
every where they can be of use. 

It is clear that the practical application depends also on the more 
orless easy way in which this application can be made. All the 
difficulties which appear at a scientific research for stating of 
as the greatness of increase under different circumstances, 
quantity of electricity to be given to a field of a certain 
homogeneity of the soil in the fields of experiments the field of 
control, electricity does not exist at the practical application. 

question is only to be sure that the wire net is charged. This 
requires that the wire net is insulated and that the machine isalws;s 
working. The former is easy to attain, the latter has hitberto been 
more difficult. The influence machines of different kinds have only 
been used in laboratory work, and also by medical men, but not for 
more prolongated work, and seldom without sparks or other discharges 
between the poles. An application of the machine for formem, 
electricity to charge a wire net in the open e ee an 

of several hours, requires a machine working steadily and continually 
with open poles, viz, without sparks and other discharges between 
them. 

Among the machines hitherto used, those of Holtz, and especially 


~ ^ 
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É 
* 
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* 
vir 
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—— 


* It can have a relation to some experiments of Gernez, 
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of Wimshurst, slightly modified, have been the best, but also this 
latter has often ceased to work in an air charged with humidity. 

Guided by a long experience we have constructed a new machine, 
wbich will meet all the requirements of experiments of cvery kind, 
also those at which the machine is working with open poles. 

The method applied at our experiments is only an imitation of what 
spon by the greatest of all teachers, namely, Nature itself; 

a more profound knowledge of the phenomena will probably 
conduce to more perfect methods. 

- An installation of a central station, from which electricity can be 
conducted by insulated wires, several miles to the surrounding fields, 
will probably in the future be the most practical way to apply the 
ty on vegetables. 

It is our aim to afford the making of experiments in different places 
in Europe and in America, and we venture to hope tbat they will 
also be executed in England, from which country rich experience is 
always spreading over the whole world. 

Elaborate rules for the application of the method in all details will 


be given separately. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


"RorATORY CONVERTERS.” By Prof. SrLvanus P. THompson, D. Sc., 
F. R. S., Vice-President. (Paper read November 10th, 1898.) 


(Concluded from page 888.) 


Qurre recently Mr. Gisbert Kapp“ has re-examined the question 
of the influence on the conversion ratio, and on the efficiency of 
changes in the distribution of the flax. Wi'h the theoretical case 
of & sine law distribution he compares analytically other cases, 
equally unreal in fact, namely, those of a distribution of supposed 
uniform density over a limited arc of polar span. From his calcula- 
tions it may be deduced that the conversion ratio will be the same 
as for the sine-law distribution if the poles are such that the breadth 
of their faces is about 70 per cent. of the pole pitch. If the faces are 
broader, the voltage ratio for a single-phase machine will be lower 
than 70 7 per cent., and the ampere ratio higher than 141:4 per cent. 
If the pole breadth is reduced to two-thirds of the pole-pitch, or to 


EA 
4 
Fig. 13. 
4 the pole-pitch, the respective voltage percentages become as 
follows :— 


—— a 


Voltage for | Bine law. Pole ratio, 3. Pole ratio, 4. 
- — — — — sÀÀ] — — 
; | 
Continuous current - | 100 100 | 110 
Single-phase io 707 75 82 
Two-phase ... (097 25 | 82 
Three-phase | 612 65 71 
Four-phase. 500 | 53 | 58 
Bix-phase ... | 3535 | 37 42 


* Elektrotechnische Zeitschrift, Vol. xix , p. 621, September 15th, and 
following numbers of September 22nd 29th, 1898. 


= 
Amperes of Excitation. 


M. Routin“ has made another study of the effect of varying the 
pole breadth, in a mathematical paper, in which also he assumes the 
uniformity of the field beneath the poles. 

In the Oerlikon converter above described the pole breadth was 
only 55 per cent. cf the pitch, yet the voltage ratio was 66:6, showing 
that the field does not distribute itself uniformly, but is less concen- 
trated, with fringing at the pole-tips. 

Mr. Kapp has further treated the question of the limit of output for 

ual heating, for different pole breadths, and for different angles of 
phase, displacement in the currents. When the phase displacement is 
z ro the limiting output of a single-phase converter armature was (see 
above) 85 per cent. of that when used as a continuous current arma- 
ture simply, if the sine law is assumed. For pole brcadths of ? and 
4 reepectively Kapp finds this increased to 88 and 95 per cent. This 
is equivalent to saying that if by concentration of field one makes 
the midway coils relatively more active, there will be forequal output 
less heating of the coils next to the connectors, and a less total heat- 
ing. If there is a phase displacement such that cos ¢ 08 ( 
35^), the percentage output for sine law distribution is 69, but with 
pole breadths 5 and j respectively this is raised to 73 and 80 per 
cent. But in practice the fringing of the field will reduce these 
latter values. For the more favourable cases of two-phase and three- 
phase converters, these percentages of output for equal heating of the 
armature are greatly raiscd. The three-phase converter, assuming 
rine distribution andno phase displacement, has a limiting output 
134 per cent. of that of the simple continuous current armature. 
With pole breadths of 3 and 4, the output rises to 138 and 144 per 
cent. respectively, and if there is a phase dislocation such that cos 
$ = 08,to117 and 126 respectively. For a two-phase converter the 
limiting output of 164 per cent., for the case of sine distribution 
and cos ¢ = 1, becomes 167 and 170 per cent. respectively for pole 
breadtks of and 4, whilst when cos ¢ = 08, these numbers fall to 
144 and 153 per cent. respectively. 

A four-pole 30-kilowatt two-phase converter, constructed by Messrs. 
Brown, B.veri & Co., has been detcribed to me by Mr. M. B. Field, 
who designed it for that firm. The armature is wound according to 
the scheme shown in fig. 14. It has fiuc poles ("wo wound, two 
unwound), and runs at 1,200 revolutions per minute, giving a fre- 
quency of 40 periods per second. Its efficiency is about 90 per cent. 
The input being two currents, of 415 working amperes each, in quad- 


rature of 40 volts, the output is 500 amper: s at 60 volts. The armature 


is a cylindrical drum-wound, in 56 slots, with two conductors 
slot, as a singly re-entrant double winding, being cross connected at 
the elip rings to giva four parallel circuits. At normal load, the 
excitation is such as to give a flux density in the armature core body of 
7,800 lines per square centimetre, and in the teeth of 10,700 to 14,900. 
It runs (as «xciter for some two-phase alternators) in 
| parallel with some turbine-driven exciters and witha 


NR two-phase to continuous motor generator. The ratio of 
conversion, when running as twc-phase motor, did not 
alter greatly with the excitation, as the following 
fizures show :— i 
ww N : ; | Virtual volts | | : o 
Excit Volts at | Ratio of - 
HH 8 3 | Suu. | . 
Ed 195 |. 800 | 698 
4 | 340 530 64:2 
5 | 41˙0 62 0 65˙1 
6 46 5 68 5 67:8 
8 53:0 | 770 | 63°5 
10 56:5 82:0 | 68:8 
| sean 12 59 0 | 86 0 | 68:6 
14 | 62 0 | 88:5 | 710 


It is, however, in America that the converter has 
found its application on the largest scale, for the pur- 
pose of supplying continuous currents for tramway 

rcuits, electric lighting systems, and electrolytic prc- 
cesses from distant power stations, whence the trans- 

mission is accomplished by pclyphase currents at high 
voltage. These high voltage currents, when they reach 
the receiving end, are first passed through transforme: s 
to reduce the pressure to & suitable lower voltage, and 
are then passed through the converters. The first large 
converters of the General Electric Company were 
designed by Mr. Parshall on the lines of ordinary 
multipolar continuous current generators, with power- 
ful field magnets, and performed their functions well, 
Later, some designs were tried with relatively weaker 
field magnete, on the assumption that, in view of the lesser amount of 
armature reaction, commutation might be effected sufficiently well in 
spite of a lighter construction. But though a three-phase converter 
will, without any winding on tho field magnets, operate by virtue of 
the armature reactions peculiar to the synchronous motor, the regu- 
lation in such machines leaves much to be desired, and the later 
designs exhibit a return toward the construction usual for multipolar 
continuous current generators. By the kindness of Mr. Parshall and 
of Mr. Steinmetz, information as to a number of such large con- 
verters is available. 

At Niagara, where the Catarach Company generates two-phase 
current at 5,000 volts, converters ara employed to supply continuous 
current for certain electrolytic processes—for the manufacture of 
caustic soda and of aluminium. For the Pittsburgh Reduction Com- 
pany’s aluminium works the General Electric Company constructed 
& number of large converters, The two-phase current is first reduced 


* D Eclairage Electrique, Vol. xi., p. 531, June 12th, 1897. 
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by transformers to a preseure of 115 volts. At this pressure it is led 
into the converters, which give out the continuous current at 160 
volte; the plant having a total capacity of over 10,000 amperes, 
equivalent to an output of about 2,000 H.P. At Schenectady were 
also constructed the six three-phase converters of 200 kilowatts each, 
for use in the power house at Brooklyn. As these machines are fairly 
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typical of American practice, some information of their general con- 
struction is of interest. They are eight-pole 200-kilowatt machines, 
running at 375 revolutions per minute, the frequency employed 
being 25. The voltage on the three-phase side is 82:8, that on the 
continucus current side 125, with an output of 1,600 amperes. The 
srmature is 48 inches in diameter, its core length being 7 inches 
between heads. This gives 495 square inches of peripheral surface 
per kilowatt." The core discs have 240 elcts, with two conductors 


Fra. 16. 


in each »lot. Each lap of the drum winding is over 30 teeth. The 
gap measures 0'25 inch from iron to iron. The commutator is 36 
inches in diameter, with 240 bars. The three slip rings are each 18 
incbes in diameter, 34 inches broad, and 1 inch deep. The brushes 
are cf carbon, eight sets of nine brushes each, and each brush with 
1j square inches of ccntact surface. The brushes on the three-phase 


* The number of square inches of peripheral surface per kilowatt 
cf output gives a basis for estimating to what degree in the design of 
an armature the specific utilisation of its materials has been carried. 
Modern dynamos of over 100 kilowatts output have from 4 to 12 
square incbes per kilowatt. Old machines and small machines vary 
from 10 to as many as 25 rquare inches per kilowatt. In this esti- 
mate the working part only of the peripheral surface is counted, 
being the length round the periphery multiplied by the total (gross) 
thickness of iron parallel to the shaft. These values spply to alter- 
nators and motors as well as to continuous current dynamos, 


side are of copper The flux throu^h each pole face is designed to 
be 4 380,000 lines at full load, the flux density in tbe cast-steel pole 
cores being then 80.000 linee p:r square inch. In the gsp the pole 
face density at full load is no less than 51,300 lines per *q«are ilch. 
Ia the teeth it reaches 135,600, and iu the core body 61.3.0. When 
running as a converter the brushes have no lead. Woen running on 
test as a continucus current generator, a lead equal to four 
bars of the ccmmutator was necessary. The pole breadth 
is 64 7 per cent. of the pole pitch, and the voltage ratio of 
con version 63:3 per cent. The C? R loss in the converter 
armature at fall load is 3,500 watts; it would be 6,250 
if used as a continuous current generator. The total 
armature Ices as converter is 6,005 watts; as continuous 
carrent generator 9,130 watts. The temperature rise of 
the armature at full load is 27° C. as converter; as con. 
tinuous current generator it is 47°C. The temperature 
rise of the commutator at full load is 36° C. as con- 
verter; as continuous current generator, 52°. 

Another|three-pbase converter also constrected at the 
Schenectady works is a 16 pole 60)-kilowatt machine, 
running at 188 revolutions per minute. In this machine 
the pole breadth is 72 per cent. of the pole pitch, yet 
the ratio of conversion is 718; the voltages at the 
respective sides being 115 and 160. Thearmature diameter 
is 100 inches, the core length 8 25 inches, giving 4 3 square 
inches of peripheral surface per kilowatt.. The temperature 
rise after 17 bours, with a conversion output of 575 kilo- 
watts, was 150^ C. in the armature, 23^ O. in the field 
magnets. The average flux density in the gap was 69,000 
lines per square inch. 

To the same class of machines belong the four three. 
phase converters recently designed by Mr. Parshall (fig, 
15*) for the Oentral London Railway. These are 12.95 
900-kilowatt machines, running at 250 revolutions per 
minute. Zach weighs about 30 tons, and their 
«ficiency will be 95 per cent. at fall load, 93 per cent. at 
balf load. They are designed to take in their three alter- 
nating currents of 1,800 virtual amperes, each at 310 
virtual volts, the output on the continuous current side 
being at 550 volts. The armature in each is a multipolar 
drum with 432 slots, and two conductors per slot, and 
lap-wound, has 24 circuits in parallel. It is co 
down at 18 symmetrical p.ints to the three slip rings, 
there being six such connectors to each ring. Owing to 
the conditions imposed by the relations between voltage, 
t peed, and siz», it has been the practice in the States 
to design converters to operate at a frequency of 25, or 
at most, 30 periods per second. Bat some of the General 
Electric Company's converters have been constructed for frequencies 
as high as 60, so as to be capable of being operated from lighting 
circuits, One such, a 16-pole 400-kilowatt twc-pbase converter, 
running at 450 revolutions per minute, has been recently described in 
the Electrical World (May, 1898). 

One difficulty which has been experienced when operating con- 
verters in their application on the large scale—a difficulty which 
could hardly have been foreseen from the workirg of small isolated 
machines—is a tendency for them, when grouped in 
parallel, to set up a see-sawing interference of slow period, 
probably in corsequence of armature reactions, similar 
to those which in certain types of alternators trouble 
their parallel running. Another puzzling defect is a 
similar tendency to hunt, observable when two converters 
are arranged im series at the two ends of a long three- 
hase line for the purpose of feeding continuons currents 
rom one point to another. The cure for these troubles 
will {probably be found in an analogous treatment to 
that adopted for securing good parallel running in alter 
nators, namely, careful design, so as to prevent armature 
reactions from unduly distorting the magnetic field. But 
the point demands further investigation. 

Before quitting the subject of converters, it is but right 
to refer to the existence of another class of rotating 
machine for effecting the same aim, and to which, for 
distinction, the name of permutators may be allotted. In 
this category are comprised those machines in which 
alternating currents (of one, two, or three aen are first 
transmitted through a stationary part of the apparatus 
(a species of transformer), where they create in a re-entrant 
sectional winding a series of alternating currents which 
differ from one another in phase by small successive phase 
angles; these currents being then led off to a commu- 
tator and commuted, section by section, into a continuous 
current. To fix ideas, consider fig. 16, whi-h is adapted from 
a recent article by Dr. J. Sahulka in the Zeitschrift für ar. 
The lower part of the diagram represents the stationary transforming 
apparatus having three pairs of projecting poles, wound with three cir- 
cuits, 4 A^, B B, and c c',to which are brought the three-phase pay 
currents. Tne action cf these three-phase currents is to produce travel- 
ling polarities along the row of poles, and induce electromotive forces 
in the coils wound around the portion of the core ab.ve the six pole- 
faces. This winding, it will be observed, is electrically the precise 
cquivalent of a Gramme ring. In an ordinary Grsmme dynamo the 
ring revolves between two poles. Here, instead, the two polarities 
travel past the re-entrant winding. Under these circumstances, 
seeing that the commutator stands still, it is necessary that the 
brushes should be rotated synchronously in order that they may 
collect the continuous current. An apparatus essentially upon this 

* This cut is reproduced, by the courtesy of Engineering, from the 
description given in that journal of the Central London Railway. 
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3 was patented * by Zipernoweky and Deri in 1888, the 
ashes of this machine being rotated by a synchronously revolving 
unwound field magnet. How sparking was obviated does not 
appear. A further development in permuta'ing machines was 
made by Messrs. Hutin and Leblanc, who turned the difficulty of 
the revolving brushes by the following device:—Upon the shaft 
of the synchronous motor is fixed the commutator and a series of 
slip rings equal in number to the bars of the commutator, so that, 
though the commutator revolves, each segment may still be in con- 
nection with its corresponding point cn the stationary re-entrant 
winding. The brushes may then be fixed as in ordinary machines. 
In L Electricien of ipe 21st, 1894, a detailed account is given by M. 
Aliamet of the further ideas of these inventors. It appears that 18 
slip rings are necessary in practice. A further account of an installa- 
tion at Epinay is given by M. Guilbert ia La Lumière Electrique of 
Jane 16:h, 1894. The sole advantage of machines of this type seems 
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matter from the plates to coll“ ot. The plates are connected 
by lead strips. To prevent short - circuiting the battery is mounted 
on a bard rubber trough, and air spaces are provided on all 
sides for cooling. To prevent noxious fumes enteriog the car 
the batteries are so ventilated that the forward motion cf the car 
causes & current of air through the boxes and carries the gases cff, 
and upward. To prevent spilling the acid by reason of the jolting 
of the car, the cells are covered with soft rubber sheets, and a drain 
is provided to carry away any acid that may be spilled, so that it car- 
not strike the truck or rails. The battery complete weighs, according 
to the state of the plates, from 4,400 to 5,500 Ibs. 

The batteries are at definite intervals subjected to a very simple 
but sufficient inspection. When the cars are brought into the car 
house at night, the batteries are charged to the point of developing 
gas, but care is taken not to sulphate the plates, and at the same tima 
any damage that may have happened during the day is repaired. 
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Fig. 15.—TmnBEE-PHasE CoNvERTER, DESIGNED BY Mr. PaRSHALL FOR CENTRAL LONDON RAILWAY. 


to be that they can transform and convert the three-phase currents 
froma high voltage without requiring the interposition of any other 
transformer. Their disadvantage in 8 many slip rings is 
obvious. It is also very doubtful whether under varying conditions 
of use the sparking would not be excessive. Nevertheless, this 
type of converting machine is well deserving of the further attention 
of engineers. Probably there are cases where it is to ba pre- 
lerred to either the motor-dynamo group or the rotatory converter 
proper. The motor dynamo can transform the voltage as well as 
change the species of current. The converter can change the species 
cf current, but only by adopting a fixed ratio of voltages As it is 


inxoedient to operate a commutator at voltages over 1,000, the 


converter cannot be used in conjunction with a high voltage poly- 
phase transmission except by the addition of & step-down polypbase 
transformer. It then becomes a question whether it is cheaper 
(regard being had to efficiency of operation as well as the prime cost) 
to instal the converter with the step-down transformer, or to substi- 
tute a pair of coupled machines as motor dynamo. Experience shows 
that, at any rate in cases where the frequency of the supply is already 
sufficiently low, the former is generally the more economic. But it is 
quite probable that there are cases where the economic conditions of 
the problem may point to the permutator as affording a solution prefer- 
&ble to either motor-dynamo or cor verter. 


ACCUMULATORS AT HANOVER. 


Inn accumulators are placed under the seats and comprise 202 

in hard rubber cells, with a capacity of 25 ampere-hours 
ata discharge rate of 25 amperes. Each element consists of one 
positive Planté plate with an area of 13:17 square inches, and two 
negative plates each of which has ‘66 lb. active material. The 
plates are separated by glass tubes or hard rubber strips. Below the 
plates is a space '16 inch in depth to allow the slime and disintegrated 


* Bpecification No. 12,856 of 1888. 

T Abstracted by the Street Railway Review from a paper presented 
M the Geneva meeting of the Permanent Internationel] Tramway 
Unicn by Theodore Kruger, director, Hanover, 


When charging, the loss due to evaporation is made good by adding 
the necessary amount of water; each day about one-third of the 
motor cars have water added to the batteries to make good the loss 
by evaporation. Each week the voltage of every element is taken, 
and if found low the cause, which is usually a small short circuit, is 
removed. If at the next weekly inspection the element is still out 
of order, which, however, is seldom the case, it is cut out and 
thoroughly repaired, being replaced by a new one from a battery in 
reserve. 

Also each week the battery is inspected as to the accumulation of 
sediment, acid density, polarisation, breakage of tubes, cracking of 
cells, & . Also the means of ventilating the cells and ths acid drain 
pipe are looked after. This nightly work upon 70 cars is done at our 
Glocksee station by three men. 

After running from 8,000 to 12,000 kilometres (5 000 to 7,500 miles), 
the distance varies on the diff-rent lines according to the demands 
made on the battery and the time during which it is charging from 
the trolley wire, the acid is pumped out, the glass tubes separating 
the plates removed and the sediment washed out. If the specific 
gravity of the battery fluid after this time is found reduced, 
chemically pure sulphuric acid is added to bring it up to 1:21 again. 
After the battery baa been again charged a capacity test is made in 
order that it may be known whether it can be best used on a rou'e 
requiring light or heavy service until the next general cleaning. When 
the capacity has dropped to 12 ampere-hours, with a 25-ampe'e 
discharge rate, the battery is put in service on the light lines 
where only from 4 to 8 ampere-hours are needed and used until 
it is to be again cleaned. At this cleaning the batteries are fitted 
with new plates. The positive plates that are yet fit for u:e are 
changed to older batteries, and those that cannot ba used sold for the 
value of the lead. 

Tae negative plates are freed from the old paste which has been 
reduced to metallic lead, and new paste provided. They are then as 
good as new and are again placed in cells. This“ repasting" can be 
continued until the plate fails from mechanical causes. 

The grid is made to last through six re-pastings, or about 
240,000 battery driven kilometres (150,000 miles). 

The cost of filling the negative plates with the new paste is 76 
marks ($18.22) per car. The new positive plates cost 707 marks 
($169.55) per car. | 

From Aug st Ist, 1896, to August lst, 1898, the cost for main- 
tenance and renewals of the batteries has been, in spite of 
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unfavourable relations between the battery mileage and the trolley 
al only 2093 pf. per automobile kilometre (‘81 cent per car 
mile). 

The several routes are as follows :— 


Trolley Accumulator 
miles. miles. 
1 oes i55 ies vas 6:87 2°47 
2 js ssa ge - 2°60 1:55* 
3 ves = € ant 3°28 1°68 
4 ee sts ove T 2:46 1:65 
5 - T sie T 2:36 307* 
6 1:36 1:06 
7 2:40 1:82* 
8 1°41 2:59* 
9 59 2 05* 
10 n one eee 85 — 10:93 
11 we ixi vee sei “71 11:07 
12 vss eae w eos 6:07 = 
13 avs T - i 6:40 — 
14 Ves ai vos en 2:38 — 


Those distances marked * are covered twice, that is, one round 
trip, without recharging the battery. 

The life of the batteries depends solely upon the treatment and 
extent of the regular discharges. Aside from this, the time of 
charging, upon which depends the strength of the charging current, 
is extremely important. With a positive plate of 85 sq. om. area, 
such as used in Hanover, and charged with a current of 150 amperes 
for 10 minutes after a previous complete discharge, the longest life 
that could be expected is 20,090 automobile kilometres (12,400 car- 
miles). The negative plates under the same conditions would at best 
have a life of 18,000 automobile kilometres (11,178 miles), as they 
would not have the necessary capacity to carry the load at the fall 
discharge rate. 

If it is desired to increase the life of the battery, in fact nearly to 
double the life, it sbould be chosen large enough so that not more 
than one-half cf its capacity will be needed, and care teken that the 
ratio of the charging time to the discharging time is at least as 1 to 
2. If it be made longer the results will be better. It is believed 
that under these conditions a life of from 35,000 to 45,000 kilometres 
will always be obtained. 

Notwithstanding that in the beginning the conditions were very 
unfavourable as to the time available for charging, the life of the 
batteries was 37,700 kilometres. 

The average life of the batteries in 37 cars was 37,708 kilometres 
(23,417 miles). 

The average life of the positive plates in seven cars was 39,497 
kilometres (24,528 miles). 

The average life of the negative plates in two cars was 37,554 
kilometres (23,321 miles). 

Bat favourable conditions as to the time of charging and discharging 
are of no avail if the inspection is not sufficient and above all if the 
cleaning (removal of sediment) is neglected. The current loss that 
usually cccurs under these circumstances will ruin the whole battery 
in a short time; and when under favourable conditions the life of 
the batteries is short, it is believed that the reason is lack of sufficient 


care. 

The best demonstration of this is the fact that the life of stationary 
batteries is variously reported at from one to 12 years. 

It has been definitely determined by measurements that the average 
charging current, for a discharged battery with a potential cf 2:4 volta 
per element, is 36 amperes; when the batteries were charged the 
charging current was still about 17 amperes. A motor car weighing 
10:5 tonnes (11°55 short tons), including the load, required, when 
taking current from the trolley wire, 554 watt-hours per kilometre 
(892 watt-hours per mile) When driven by the battery the same 
car required 533 watt-hours per kilometre (858 watt-hours per mile). 
The loss in charging the battery is taken to be 20 per cent. more, 
making the total 640 watt-hours per kilometre (1,030 per mile). A 
car weighing 10 4 tons and drawing a trailer of 4:38 tonnes, a total 
of 14°78 tonnes (16:26 short tons) required 614 watt-honrs per kilo- 
metre (989 per mile) by trolley, and 564 by battery traction; adding 
20 per cent., makes the total for battery traction 676 per kilometre 
(1,088 watt-hours per mile). When the loss in the transmission from 
the generator to the car is included, the energy consumption per 
tonne-kilometre is, at a high estimate, not more than 70 watt-hours 
6275 watt - hours ton- mile). The battery weighs, say, 2°5 tonnes 
2°75 short tons), and to propel this weight requires 175 watt-hours 

er car-kilometre (280 watt-hours per car-mile). In Hanover, where 

he accumulators serve ss regulators for the station as well as to 
ropel the care, the cost of energy (not including depreciation) is 

‘2 cents per kilowatt-hour. (From this it would appear that the 
excess of cost of power for motor car-mile is about 4 cent when the 
batteries are in use, and 4 cent when not in use, over what the cost 
would be with a simple overhead trolley.— Ed.) What the con- 
ditions would be in other cities cannot be stated. 

In the course of the next year numerous changes will be made 
which will increase the economy of operation. Arrangement will be 
made for the company itself to ‘‘re-paste” the plates, thus saving the 
manufacturer's profit and the freight charges. The acids will be 
made by the company reducing the cost 50 per cent. An automatic 
distilling apparatus is to be installed, dispensing with two men. 
The old plates will be cast into new ones and thus utilised to better 
advantage. There is produced annually some 20,000 kilograms of 
eee of lead, which will be purified and dried eo that it will 

g $15 per 100 kilograms instead of only $3, as heretofore. By 
substituting a benzine lamp for soldering, instead of using a hydrogen 
flame, which is possible by the use of a new composition, a con- 
pain saving of time and money will be effected and equally good 


NEW PATENTS AND ABSTRACTS OF 
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NEW PATENTS.—19906. 


Compiled expressly for this journal by W. P. TmHowPsom & Oo, 
Electrical Patent Agents, $22, High Holborn, London, W.C., and 
at Liverpool, Manchester, and Birmingham, fo whom all inquiries 
should be addressed. 


25,051. “Improvements in or relating to combined pressure or 
vacuum registers and electric alarms.” O. A. GILLESPIE. Dated 
November 28th. 

26,058. “The spring automatic fuse replacer for electrical cut- 
outs.” H. G. Soromom.- Dated November 28th. (Complete.) 

25,084. “Improvements in phonographs, graphophones, and the 
like.” L. Worrr. Dated November 28th. 

25,087. ‘Improvements in arc lamps.” W. Craupemeron. Dated 
November 28th. 

25.095. An improved flexible conductor for submarine cables” 
d. G. M. HanpmGHAM. (The firm of Felten & Guilleaume, 
Germany.) Dated November 28th. 

25,098. “Improvements in electric surface contact tramways.” 
S. P. Tuompson. Dated November 28th. 

25109. “Improvements in electric hoisting machinery.“ J. V. 
Brown and A. J. G: Smrson. Dated November 28th. 

25,209. “Improvements in electric alarm clocks.” L. Sonor. 
Dated November 29th. 

25,217. “Improvements in and relating to the production ol elec- 
tric 5 R. ECETERMEYER. Dated November 29h. (Con- 
plete. 

25,221. : “ Improvements in electric aro lamps.” J. J. Rr . 
Dated November 29th. 

25,259. rovements in electrical revolution indicators.” K. 
OBST. Dated November 90th. (Complete.) 

25,260. “Improvements in electricity meters." H. NUmm. Dated 
November 30th. 

25314. “Improvements in apparatus for kei. alternating 
into e electrical caveats and conversely.” ©. D. Asx 
(La Societe Anonyme pour la Transmission de la Force par L'Elec- 
tricite, France.) Dated November 30th. 

25,327. "An improved electrical terminal.” L. Rrpour. Dated 
December let. i 

25,410. “Improvements in batteries or apparatus for producing 
ozone.” C. A. BAgrsTROM. Dated December lst. 


25,417. “A switch for electric circuits.” J. Ecx. Dated 
December 2nd. 
25,479. "Electric igniter or sparker for gas, oil, or vapou 


engines.” F. W. CANFIELD. 


95,567. Apparatus for transmitting motion to & distance by 
means of electrical energy." Srsmuns Bros. & Co, Lap. ogre 
and en Aktiengeselischaft, Germany.) Dated December $i 
(Complete. 


ABSTRAOTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Tnompeon & Co., 322, High Holborn, W. C., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stampe). 
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9,387. “Improved means for lighting by electricity and inca» 
- Dated April 13th, 1897. Relates to 


gas being air. The conducting flament 
may be a tube closed at one end, and divided by two or more slots to 


. near the closed end. It is made from moulded cellulose; or two 


strips of may be curved to form the limbs, and connected by 
another Arly cemented round their other ends. The ends of the 


be, 
ends; these arrangements permit the hood to be very thin, bat it 
must be opaque. 7 claims. 


12,758. An improved form or construction of pipes for tbe 
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PARALLEL RUNNING OF ALTER. 
NATORS. 


THERE is always an amount of trouble and uncertainty in 
synchronising alternators for parallel running. If a machine 
is thrown into parallel with others already running, there 
will be considerable strain on the engines, and abnormally 
heavy currents will flow through the alternators, unless the 

zed of the incoming machine is almost exactly the same as 
those already running. The result is that unless the opera- 
tion of paralleling is skilfully p2rformed, there is a flickering 
of the lights, as well as a risk of opening the circuit 
breakers. The usual methcd of synchronising by means of 
a phasing lamp is but an indifferent way of overcoming the 
difficulty, if the difficulty can be said to be overcome by 
such means. The phasing lamp indicates roughly the dif- 
ference between the speeds of two machines, but gives no 
indication whatever as to which machine has the greater 
speed. An arrangement by which the relative speeds of two 
alternators could be accurately indicated would be very 
valuable in alternating stations, where the operation of 
paralleling is of frequent occurrence. 

In a recent number of the Electrical World (N.Y.), Mr. 
Burch suggests the following method of paralleling. Suppose 
several large alternators are to be started at the same time. 
Proceed as follows :—Start them, get them at approximately 
the same speed, and connect the unexcited alternators in 
parallel by means of the usual switches. After this, close 
the field switches of the alternators, and then excite all the 
alternators simultaneously by closing the exciter switch. The 
alternators will buck for a minute, and then settle down. 

If it is required to switch on an additional machine in 
parallel with others already running, the method is some- 
what similar. Get the additional machine up to speed, and 
then throw in the paralleling switch without exciting the 
machine. Its armature instantly takes a lagging current, 
which acts like a transformer on open secondary. The field 
may then be excited without any delay, and the lagging cur- 
rent is eliminated. There is a mechanical strain on the 
armature coils, but they are usually wound so solidly that 
there is no attendant risk. 

In another column of the same issue of the Zlecírical 
World it is pointed out that on throwing an unexcited alter- 
nator in parallel with others already running another danger 
may be involved. The lagging current taken by the arma- 
ture of the incoming machine would itself produce an exci- 
tation of the alternator field. It is stated that the excitation. 
is as liable to be in a direction the reverse of that given by 
the exciting winding as in the same direction, and in the 
former case would take, as long as the machine continued 
running, heavy lagging currents to maintain the reverse 
magnetisation. 

To us it would appear that this lagging current is neces- 
sarily producing a field in the alternator in opposition to 
that to be produced by the exciting current. By hypothesis, 
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the incoming machine is to be run in phase with the 
machines already running, and the legging current caused 
by switching on the unexcited alternator tends to demagne- 
tise their fields, and will consequently oppose the field of the 
incoming alternator as soon as it is excited. This will 
involve an instantaneous heavy rush of current through the 
armature, but there is no apparent reason why the lagging 
current should remain after the operation is completed. 


ProF. FITZGERALD contributes to Science 
Progress an interesting article on the con- 
nection between the action of magnetism 
on light discovered 8 good many years ago by Faraday, and 
the recent discovery by Zeeman that the lines of the spec- 
trum are visibly sffected by the magnetic field. Faraday 


The Faraday and 
Zeeman Effects. 


showed that when a beam of polarised light was sent along . 


the lines of force through a transparent substance in a strong 
magnetic field, the plane of polarisation was turned through 
a small angle. Several hypotheses have been advanced to 
explain this phenomenon, but it was impossible to say which 
was correct till Zeeman’s experiments supplied the required 
vera causa which has established the validity of one of these 
hypotheses. The Faraday (ffect may be explained by sup- 
posing that the rotating molecules of the sub-tance ia the 
magnetic field have their frequency slightly increased or 
diminirhed by the action of the magnetic field. Theoretically 
a beam of polarised light can be looked upon as composed 
of two beams of light circalarly polarised in opposite direc- 
tions. The frequency of one of these bꝛams will be slightly 
increased, while the frequency of the other will be diminished, 
by the different speeds of rotation of the molecules by which 
they are affected, and the result will be the rotation of the 
plane of polarisation which Faraday firet observed. Now, 
Zeeman’s experiments have shown that the magnetic field 
has the effect of altering the speed of rotation in the manner 
described, in the molecules of a gas at least; and the proba- 
bility is that the same is true of solids. The phenomena are 
not quite ao simple as in the case we have taken as an illus- 
tration, but there cannot be much doubt that the Furaday 
and Z-eman eff cta are connected in the manner indicated. 
Z-eman’s discovery, when brooght into relation with what 
Vas previously known, enables us to pick ont the tru» from 
the fulse hypotheses, and thereby considerably increases our 
knowledge of molecular physics. The deviations from the 
theoretically predicted results may be of the greatest value 
in showing how our fandamental assumptions will yet have 
to be modified. 


AN accumulator is, in theory, a reversible 
voltaic cell, which shall store without loss, 
electrical energy supplied to it, and give that 
energy ont again without loss, when required. Many cells, 
Daniell's for example, are theoretically accumulators, but are not 
reversible in practice for mechanical or physical reasons, and 
the only cell to be considered in practice is the lead accumulator. 
This, too, is only capable of restoring about 80 per cent. of 
the energy supplied to it—a defect inherent in ita nature, and 
arising from the fact that the chemical re-actions during 
charging are not exactly the reverse of those daring dis- 
charge. Bat the lead accumulator will give out practically 
the whole of the energy which it actually takes in from the 
charging current; hence imp:ovements are to be looked for, 
not in the direction of increased efficiency, but, on the one 
hand, in the increase of the capability of the cell to retain its 
charge for a long while without diminution, and on the 


Improvements in 
Lead Accumulators. 


x. ! 
other, in the increase of its capacity, and of its power to 


retain that capacity unimpaired under widely varying con- 
ditions of charge and discharge. By the use of pure acid and 
the avoidance of great differences of concentration in 
different layers, together with care in manipulation, so as to 
avoid short-circuiting in the cell, very satisfactory results 
have been attained as far as the retention of charge is 
concerned ; though in cells consisting of a paste of red kad 
supported by a framework of lead, the continual changes d 
volume during the conversion of that into lead-sponge o 
peroxide, &c., tend to disintegrate the plates and form a 
source of danger from short-circuiting. Many of the various 


devices (specially shaped framework, porous covers or casi 


for the plates, canals to facilitate the escape of gas) invented 
to overcome this difficulty are very successful. With 
insufficiently porous material, the inner portions are never 
reached, which not only means diminished capacity, bat s 
diminution of the available current that can be need, both 
in charge and discharge. It means also sn increase of 
the liability to disintegration if this current be exceeded— 
a disadvantage especially where accumulators are used for 
such purposes as street traction. Attempts at improvement 
in this direction have mostly gone on the lines of increning 


the fineness of division of the spongy lead, either cheni. 


cally or mechanically; the Gelnhausen Electric Compiny, 
for example, grind the spongy lead with pumice-stone powder, 
whilst Pollak forces molten lead into the interstiors of a 
powdered substance, auch as common salt, which is after. 
wards dissolved out of the solidified mass. The addition of 


‘manganese dioxide to the active mass, is not, on the whole, 


to be recommended, as slow discharge is apt to take place in 


an open circuit. Experience has shown that the addition of 


the various organic substances which have been suggetted 
from time to time does not prolong the life of the cel, 
thongh the complete oxidation and disappearance of such 
organic substances should leave the lead in a state of favor. 
able porosity. For securing good contact between the sop- 
port and the active mass in the positive plate, no plan is £o 
good as “formation” by the old Planté process; the time 
needed for this, however, is prohibitory. The Hagen manu - 
factory carry this process on for about 10 weeks, and then 
cover the partially “ formed ” plates with the ordinary peste; 
whilst, acce ding to Lucknow, a few days suffice to prodcce 
a “formed” plate, if the electrolysis of a very dilate, neutral, 
or faintly acid or alkaline rolution of salt of the alkali or 
alkaline earth metals be carried on by a moderately strong 
current in one direction, between lead plates. The lessening 
of the weight of an accumulator of given capacity is also a 
problem to be worked at. Gülcher has made an importar: 
advance in this direction. He makes his plates of a sort of 
fabric, the warp being of lead wire and the weft of glas 
wool. The finely-divided active mass adheres firmly to this 
and the finished plates are cased in glass wool, which ineu- 
lates them and lessens the risk of disintegration from 
mechanical causes, without impeding too much the circola- 
tion of the liquid. This accumulator has not more than 
one-third to one-half the weight of an ordinary cell of equal 
capacity. The above is an abstract of a paper by F. Foerster 
in the Chemiker Industris, xxi. (8), 47—51. 


A Sequel to the Engineers’ Strike.— In cons quence 
of the great pressure of work in all the locomotive inpune 
shops throughout the country—due to the arrears left by t 
engineers’ strike—and the utter impossibility of ob'aiolng 
deliveries within a reasonable period, the Midland Riley 
Company have been compelled to place an order for * 
goods engines and tenders, which are urgently ner ded, e 
Philadelphia and New York firma. At the presert time tie 
Midland have 200 engines on order with English firms. 
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A DIRECT READING OHMMETER. 


A NEW device for measuring resistance has been placed on 


the market, and is depicted in the accompanying cut taken 


from the American Electrician. It is, strictly speaking, a 
commercialized slide wire bridge. A wire is stretched over 
a scale, which is divided into two parts, making the entire 
rcale some 30 inches long. The resistance to be measured is 
to be connected across the two further binding posts. A 
telephone is used as the detector, and a hard rubber stylus, pro- 
vided with a battery key, is held in the hand, and is touched 
at various points along the slide wire, until a point is reached 
where no sound is heard in the receiver, when the resistance 
in ohms may be read off directly from the scale beneath. 

The scale is lettered in three colours, and there are three 
plog holes in one end of the bridge coloured to correspond, 
aud it is obvious that when the plug is placed in a hole, the 
scale of the corresponding colour responds. The resistance 
is connected dir.ctly across two of the binding posts, the 
third being provided ra "OP 
tha& other cells can be | 
used in case the cella 
in the box should 
become exhausted, and 
it be not convenient to 
renew them at once. 
The.claims the manu- 
facturers make for this 
instrument are its ra- 
pidity of operation, 
simplicity, adaptability 
to be used in any posi- 
tion, and in dynamo 
rooms where strong 
magnetic fields are pre- 
valent, and its cheap- 
ness. Notwithstanding 
the low figure at which 
it is sold, it is thoroughly 
well made, being finished 
in polished mahogany, 
with polished hard 
rubber trimmings, 
and accurately finished 
lacquered brass connect- 
ing blocks. It carries 
its own battery, is complete in itself, and is always ready 
for use, and is as easily applied to a circnit as a volt- 
meter. It is particularly useful in running down faults on 
telephone switchboarde, dynamos, field coils, and all con- 
structions which use electro-magnets or resistances of any 
kind. It has just been placed upon the market by the 
American Electric Specialty Company of New York City. 


a 


ELECTRICAL CANAL TRACTION. 


IIT. 


Ix July, 1895, M. Denéfle was authorised to instal an 
electrical system on the Canal Bourgogne, between Dijon and 
Lock 57, about 4 kilometres. Water is again the motive 
power, a fall of 2:60 m. of 40,000 m? daily being available. 


The line is placed 5 m. above the tow-path, supported on . 


posts at 50 m. span, and two chariots transmit current to 
the tlectric horze or to the towing macbine as already 
described. Mersrs. Maillet and Dufourmy, Belgian engineers, 
have thus spoken of the installation of which they made a 
test. The electrical horse alone operated a string of boats 
of a total of 566 tons, and one of four boata of 739 tons, at 
à speed of 1,900 m. per hour. It ran well without any 
transverse deviation from the pull of the tow-rope or any 
damage to the tow-path. The tow-boat, also operating with 
a screw propeller, and cf a length of 33:38 m., and a width 
of 502 m., with a load of 217 tons, travelled at a speed of 
2410 to 3,150 m. per hour on March 9th, and with a load of 
175 loni an equal size of boat ran 2,400 to 3,000 m. per 
hour with the same machinery. M. Deréfle has also installed 
his system on the canal of the Aire and Deule between 


Marles and Pont 4 Vendin with the ultimate idea of exten- 
sion over the whole length of 48 kilom, b tween Béthune | 
and E:caut. In 1895 there passed over this canal 8,118,000 
tons, the «quivalent of 11,000 full boats and 5,274 empty 
oner, which represents daily, allowing for holidays, 34 full 
boats and 16 empty ones. The power necessary to haul these 
50 boats is about 110 kw. or 206 H.P., but 800 H.P. may 
be allowed for a good margin. The country being flat 
water-power was not to be had, and the company put in two 
steam plants, one at Beuvy, one at Bauvin, each containing 
four engines of 50 H.P. with a working pressure of 5:5 k. 
per cm? and each driving its own dynamo. Semi - tubular 
boilers of 135 m? heating surface produce 8,250 k. of steam 
per hour. Ordinarily three engines are at work with one in 
reserve. Suse 

The dynamos are guaranteed an efficiency of 91 per cent., 
the motors of 87 per cent, At each station the three 
running groups yield 144 amperes of current or a total of 
288 amperes at 625 volts at the terminals. At the most 


distant part of the line the current is at 500 volts. The 


— 
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A Dis kor READING OHMMETER, 


conductor is 7 mm. in 
diameter, of chrome 
bronze, 98 per cent. 
conductivity, There are 
two or three of these 
according to the section 
of the line. They are 
carried 6 metres bigh 
on Finland pine posts 
spaced 40 m. The return 
wires are carried by iron 
brackets, and are earthed 
every two posts. The 
cost was 700,000 francs 
(£28,000), and its work- 
ing should yield 155,500 
franc: (£6,220). 

The figures show that 
if the price of haulage 
is the same as that on 
the Grand Canal, Paris, 
to the sea, there should 
be a yearly tonnage of 
2,800,000 to cover the 
costs. This is really 
exceeded. The compari- 
gon of various systems 
must b2 made from the double point of view of working 
and economy. 

The system of M. Levy by travelling rope is said to be 
very perfect, and to demand no variation of existing boats 
in any point, but it has the inconvenience of a moving rope 
many kilometres in length put into motion by a single 
machine, and liable to break down without any power of the 
engineer to anticipate or prevent. The rope must always 
be moving whatever the fewness of. boate, and there can be 
no variation of speed. A cable only lasts four or five years, 
the life of the pulleys is still less, and they require rebushing 
every two or months. Then the gripping of the tow- 
rope is inconvenient and needs a man ashore to follow and 
prevent accident by twisting of the cable and the tow-ropes 
together. It is difficult to stop a cable from rotating on its 
own axis. The same thing is found to occur in main 
driving ropes, though beyond causing extra wear and tear 
there is nothing harmful in fuch rotation; but in boat 
haulage the revolution of the cable carries round the tow- 
rope, and this is a serious difficulty. Square ropes have 
been tried by some rope makers as a remedy. They are made 
from 4—8 strands twisted in opposite directions, one half 
each way, so that the cable is neutral. Such cables are less 
extersible than circular cables, more flexible, and less 
absorptive of force at changes of direction. Their radius 
of inertia is less, and they do not twist, but alwaya keep the 
same side to the top. It is pro to test such a rope on 
a length of 30 kiloms. between Riesenbeck and Sleesen, on a 
German canal from Dortmund to Ems. 

The electrical horse is well spoken of in the paper. It is 
strong and simple in construction, and works either way 
without stock on an instant’s call. The only fear is as to 
any damage to the in ea and room under the bridges. 
It is not cumbrous or difficult to control, but it requires 9 
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man to control, but it calls for no change in the existing 
régime, being merely a machine horse. A convoy of boats 


is just as possible with it as with a tug-boat. In energy 


consumed per boat the following figures are given :— 
Per boat of 387 tons at 2 kiloms. per hour, 3°45 kw. 
86 1:8 


» 1 » » » » 
Unloaded at 6 5 5 09 „ 

The Lamb system already referred to as consisting of 
electric motors running on cables has not been applied on a 
large scale. It is objected to this system that two motors 
cannot pass, but that the up and down haulage must be done 
from different banks. But we do not see that this need be 
necessary; for why should not the up and down carrier 
cables be placed at different heights on the same post, the 
machine on the higher cable hauling the far side boat ? 
This, or its equivalent, is done on the Thwaite - Cawley 
system, in which the track is of rigid section rolled iron. 

It is urged against screw propellers that, especially in 
canals of small cross section, the waves are a very powerful 
cause of disintegration of the banks, the water movement 
produced in conjunction with the boat displacement action, 
i8 & peculiar helicoidal motion, much more destructive 
than at first sight appears. There are difficulties with screw 
propos on also, in the stern currents set up against a towed 

oat whose resistance is much increased, but it has the 
advantage of leaving the bank free, and it avoids the crossing 
difficulty. The stern of a blunt boat is also not a very 
suitable place for the working of a screw, for water cannot 
flow freely to it. It appears that if to propel a boat a mean 
expenditure of 4 kw. is required, then the electric haulage 
only demands 2:2 kw. 

The chain system has a difficulty that when single the 
passing of boats and changing off and on the chain by one 
of them is difficult and may be dangerous, whilst where there 
are two chains there is apt to be trouble at curves with the 
chains becoming entangled. Boats govern well, motion is 
regular and n and generally the system performs all that 
it is possible to hope for. We cannot call to mind a single 
instance at the moment of a chain ferry in this country or 
of a chain system on any canal, but have seen the system 
employed in Holland for a ferry-boat across the Y. 

Accumulator haulage is only looked upon as having a 
limited field. Its advantage is that each boat is independent 
and carries its own motive power. Overhead conductors 
give great flexibility to the traffic. In towns with a canal 
network, accumulators, alone are looked on as practicable— 
the trolley wire would be too complicated, besides being in 
the way of animal traction, masts, and steamboat funnels, 
and quite hopeless at a seaport where boats must be free to 
go alongside any wharf or ship at will. The question of 
general resistance is too complicated to deal with ; the resist- 
ance of the waterway is no negligible quantity, yet it is 
very variable with the size of boat, but it may be said that 
the surface condition of the hull is one of great influence. 

. For the same boat at different draughts the traction in- 
creases less quickly than the submerged midship section, and 
more quickly than the total wetted surface. 

_ For boats of equal midship section, having forms as near 
alike as possible, but of different length, the total resistance 
is sensibly alike and independent of length. A convoy of 
boate gives a total resistance sensibly equal to the sum of the 
resistances of the boats making up the convoy. Nevertheless 
diminution of resistance may be obtained, varying with the 
speed, if the towed vessels are so coupled as to establish a 
solidarity as complete as is possible between the different 
elements of the same convoy. This, of course, is on a par 
with close coupling of railway cars, whereby considerable 
reduction of resistance is obtained, 

The resistance of the waterway for two canals of the same 
form, the resistance is less in the larger waterway. Resist- 
ance depends on the state of the surface, being less in a canal 
well protected by stone, than in one where the banks are pro- 
tected by reeds and rushes. A rectangular profile offers a 
marked superiority to one of trapezoidal form. 

A final word for the horse. M. Deróme, the chief 
engineer of navigable ways of the north of France, shows 
that the horse has successfully triumphed over all means of 
mechanical propulsion, working at an astonishingly cheap 
E wid bringing down prices es low as 2 millimes per ton- 

ometre. 


The system has the overpowering adyantage of the first 
order in that general expenses are almost nil. The whole 
expense of haulage is made up of two factors, a constant 
term whatever the number of boats in a train, and a term 
proportionate to the number hauled. The small value of the 
first term shows little chance of diminishing the cost of a 
ton-kilometre by mechanical means. But the increase of 
speed by which a canal is covered more rapidly, constitutes 
an economy for the boating industry. In chain banlage 
the initial cost is high. On the Oder and Spree it is given 
as 34,414 franca per kilom. (£1,877); on that of St. 
Maur and St. Maurice 28,846 france. "The annual cost for 
a days work of 12 hours is 4,600 francs per kilom, 
including interest and depreciation. The cost of traction is 
thus about 002 franc per ton. In the Mont-Je Billy 
tunnel the first cost was 50,000 francs per kilom. (£2,000), 
and the working cost 5,775 francs the ton kilom., costing a 
little over 004 franc. m 

M. Levy has fixed 900,000 tons as the smallest annual 
tonnage at which chain haulage can compete with horses, 
Under a tonnage of 24 millions chain haulage appear to 
excel all the electrical methods. The electrical horse seems 
scarcely euitable for small canals and little boats, but offer: a 
chance of reducing costs on large canals, and reducing also 
the length of journey. Applied to convoys of boats the 
system is still more advantageous on rivers and currents 
The first cost may be set down at 26,000 francs per kilom. 
The electrical horse itself costs 5,700 francs. 

For an annual tonnage of 3,000,000, screw propulsion 
costs about 25 per cent. more than chain towage, bat the 
contrary is the case for smaller traffic, so that for 200,000 tons 
towage is 11 per cent. dearer than screw proponon, Equality 
between the two systems is reached at about 400 to 500 
thousand tons but both systems are passed by haulage. Oa 
the canal of Aire and Denle the cost of installation was 
27,000 francs per km., and the working expense 6,000 francs 
per km., so that the cost of transport of 1 ton 1 km. was 
0:002 franc. On thesummit level of the Canal Bourgogne the 
installation cost 22,250 francs per km., and the ton-kilometre 
cost was 0:012 franc, and M. Bovet estimates for a canal of 
50 km. and a tonnage of 3, 360, 000 would cost 1,250,000 
francs, or 25,000 francs per km. The Bovet towing 
apparatus costs 8,000 francs, and the Denefle propeller 
6,300 francs. 


THE ELBEUF ELECTRIC TRAMWAYS. 


THE ordinary Englishman’s conception of the pretty little 
Norman town of Elbeuf is merely such as he can form upon 
a railway carriage window acquaintance as he passed through 
on his way to Paris from Havre or Dieppe ; but those whose 
lot has perbaps taken them there in youth to one or other of 
the N that used to flourish in Normandy 20 years 
ago, or later on in connection with such businesses as cotton 
spinning, weaving, and dyeing, will remember that Elb»uf is 
a very Vigorous neighbour of the big city near it, Roben, 
only 13 miles away. 

he latter place has—as most of our readers will probably 
be aware—enjoyed the benefits of electric traction for nearly 
four years now; and the results have been more than 
sufficient to justify the neighbouring towns in authorising 
the construction of electric tramways within their areas. 

The fact of such developments being entirely in the hands 
of private interests, and not those of the municipalities, offers 
too large a field for discussion just now; it may well receive 
extended notice by itself; at present we need only remark 
that the tramway company at Rouen has served, and con- 
tinues to serve, the public requirements so excellently that in 
response the proportion of passengers to the total number of 
inhabitants is nearly 300 per cent. every week! That 18 to 
gay, the tramway on the average carries every week passengers 
to the extent of nearly three times the entire population. 

In 1895 the total of passengers carried reached 5,000,000 : 
in 1897 this was increased to 14,000,000, a result probably 
not surpassed even on the much-vaunted Glasgow tramwayt. 

It is small wonder, therefore, that Elbeuf, although por 
sessing only a quarter, or a fifth, the population of Rouen, 
should wish for the advantages of electric traction; and nor 
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the good folks of the town can boast of a service equally 
extensive in proportion. 

Rouen has a population of about 120,000 and a network of 
electric tramways at work totalling up to about 28 or 30 miles. 
The population of Elbeuf is about 24,000, and the extent of 
tramways now installed i3 64 miles. 


= boo, DEN AE e 
Rouen ... 120,000 28—39 14,000,000 
Elbeuf ... 24,000 6$ Recently opened 


It is instructive tocompare these figures with correspond- 
ing ones taken haphazard in this country with horse 
traction :— 


Leicester 
Lancaster 


120,000 9 5,000,000 
21,000 44 450,000 

The Elbeuf tramways were opened on May 26th last, so we 
are informed by our contemporary L Electricien, from whose 
pages most of our description is obtained, and exact traffic 
results are therefore not available as yet, even for the first 
six months, though every satisfaction is felt with the amount 
of patronage given to the cars by the public. 

he system practically comprises one long line right 
through the town, with & shorter cross line from the main 
railway station, and pessing over the River Seine, with & 
short branch to the quays for goods traffic. 

Some interesting features are to be noted in the design 
and construction work. First of all, the usual double trolley 
wire line has the two wires cross connected every third of & 
mile. A ial return feeder is taken from the power 
house to the central point of the system where the two main 
lines cross, and there joined to the rails. This return feeder 
is merely composed of four bare copper wires 14 mm. 
diameter lying in a V-shaped slight wooden trongh filled in 
with bitumen. 

The line passing over the Seine river bridge has neces- 
sitated several somewhat unusual precautions. The rails 
themselves are absolutely insulated from the main structure 
of the bridge by being placed on solid oak beams or longi- 
tudinals. Plain H beams or steel joists lie on each side of 
the oak longitudinals and are riveted to the bridge floor 
lates. The space in between the steel joists and the wooden 
eams is filled up with cement concrete, with two layers of 
bitumen asphalte over all. 

A special insulated return feeder is carried across the 
bridge, connecting the rails on either side with another 
return feeder having branches to each pair of rails, the 
points of which are opposite one another. 

As the car passes over the bridge, therefore, and over each 
succeeding pair of rails, the circuit is completed through the 
respective branches to the secondary feeder, and thence to the 
main return feeder. The rails on the bridge are otherwise 
completely insulated, and separated electrically and mechani- 
cally from the track on either side. 

here is not much comment to pass upon the rolling stock 
employed. Twelve motor cars and! fi ve trailers are used for 
the ordinary service; each car has seating accommodation 
for six first-olass and 18 second-class pasgengers; 10 are 
allowed to stand on each platform, so that a total of 44 
passengers may be carried on each car. The Dickinson side 
swlvelling trolley is employed, and the side bracket arms on 
the street poles are therefore very short, not more than 4 or 
9 feet on the average. 

There seems an increasing and praiseworthy tendency 
abroad to diminish as much as possible by snch means the 
admitted want of beauty in overhead wires strung up in the 
old-fashioned ways, and those engaged in electric traction 
in this country would do well to pay attention to 
Practice on the Continent, so as to avoid the use of exces- 
sively long gallows-like bracket arms, or a birdcage span wire 
construction, such as might be pointed out in more than one 
place on this side the Straits of Dover. 


King’s College, London.—The Sir David Salomons 
Scholarship for 1899 has been awarded by the Institution 
of Electrical Engineers to T. R. Renfree, student in the 
Siemens Engineering Laboratory of King’s College. 


STORAGE BATTERIES FOR ROAD 
TRACTION. 


Ar the present moment France appears to be taking the lead 
in the work of rendering electric traction on common roads 
more practicable. The main point, of conrse, is to obtain a 
much lighter form of battery than those which have given 
satisfaction as stationary accumulators. Some of these 
robust and durable appliances have, it is true, been used for 
road traction in New York and elsewhere; but the experi- 
ments, we take it, have been more safe than satisfactory, and 
from a financial point of view even the element of safety has 
been rendered problematical by the high ratio of non-t ffective 
to effective work due to the great proportionate weight of 
battery to be transported. | 

Nothing has been done— nothing is likely to be done 
with accumulators other than those in which peroxide of 
lead and spongy lead are the active materials. In America 
some attention has been given to the ammonium chloride 
accumulator, with carbon plates, invented by Senor A. 
Sandaran ; but, whilst it might fairly claim to be a very 
light form of secondary cell, the evolution of offensive and 
irritating fumes, consisting of ammonia and chlorine, would 
have rendered it quite impracticable, even if ite low effi- 
ciency had not condemned it. It is, in fact, an objectionable 
modification of the Commelin-Desmazures cell. Nor has 
anything strikingly novel been adopted or attempted, 
although we hear of striking novelties obtained, and tested, 
on a small scale, in electro-chemical laboratories. In regard 
to novelty, the most noteworthy result is the production, in 
the new form of the Fulmen accumulator, of peroxide active 
material of extraordinarily low specific. gravity. The 
ordinary material varies in specific gravity from 6 to 8:17, 
but a sample of the Fulmen peroxide which we examined 
had the specific gravity 4:2, and, although soft, 
considerable coherence. The recent. performances of this 
battery, at the Cab Competition organised by the Auto- 
mobile Club of France, are no doubt due in great measure 
to the great porosity of the active material. ! 

The most recent competitor in the field with light traction 
batteries is the firm of Valls & Cie, of Paris and Lagny 
(Seine et Marne). These manufacturers put forward three 
special types of battery for the propulsion of automobile 
vehicles, viz., a normal, a light, and a very light type. All 
three are of the pasted kind, and bear a general resemblance 
to some of the forms which have been manufactured by the 
E. P. S. Company. Very light" and “light” open grids 
contain the active material in the two last types, whilst in 
the case of the normal type the active material is lodged in 
sub-divided grooves having a downward slant in the direction 
of a somewhat substantial solid core of metal, which is per- 
forated with 36 holes, for the purpose of allowing the 
circulation of the electrolyte. From these types the public 
are invited to make a choice, after the fashion of Portia’s 
lovers in the * Merchant of Venice,” and to discover by 
experience which is to carry off the prize of suooees. 

The írés léger type is the only one of particular interest 
from our present point of view. The design of the cell has 
ro doubt been carefully considered in the light of an 
extended experience, but as it presents no novelty, we can 
afford space only for the condensed data in relation to it. 
With the normal period of discharge of five and a half hours 
we have for the specific rate of discharge—taking gross 
weight of battery :— l 


Amperes 
RU E 0:868. 


This normal rate of discharge may, for short periods of 
time, be increased twofold. For a battery satisfactory in 
other respects, this rate is fairly satisfactory also, withont 
being in any way remarkable. The ratio of watts to lb. 
gross weight is 1:65. 

In capacity, the battery is more than fairly good, as will 
be geen from the ratios :— 

Ampere-hours — 4:83, 
per 1b. gross wt. ot Dutt. 

Forty-four cella of this battery, weighing 6:9 owt., will— 
presumably on a hard level road—convey a load of 254 cwt. 
(including weight of cells) over a distance of 374 miles, at 


and Watt-hours =9 37. 
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the speed of 73 miles per hour. The ratio of total traction 
weight to weight of battery was M = 3°69 


For this type of battery, the normal density of current— 
an important consideration—is :— 
_ 16amp. . | 
^ — 881 eqe in. N 
It will be interesting to compare with these data those 
arrived at in relation to the new form of Fulmen battery by 
the jury appointed to oonsider the results obtained in the 
recent Concours at Paris. 
The normal rate of discharge was: — 
Amperes | 2 1°93 
per Ib. g10s8 wt. ot batt. E 
The specific power was :— 
Watta 
Ib. 
The specific capacity was :— 
Ampere-hours — 6 
lb. 
The specific energy was :— 
Watt-honrs — 11:36 
| 10. 
The weight of battery per H. P.-hour was 65 lbs., and the 
21.6 amp. 064 
335 sq. in. 


= 2°32 


normal dersity of current was 4 = 


In th? various trials the ratio (0 of total traction weight 


to weight of battery varied from 2°68 to 3˙89. 

It is impossible to make a fair comparison of traction 
results unless they have been obtained over the same ground, 
and—if not at the same time—when the condition of the 
road is the same. This applies especially to the comparison 
of the performances of diff rent accumulators. But suppos- 
ing the conditions of traction to be the same, accumulators 
may, by a scientific use of the imagination, 5 be 
compared by comparing the respective distances over w ich 
any weight of the given batteries would transport itself only. 
By this method, which is due to Mr. Desmond FitzGerald, 
the comparative traction values of batteries are expressed by 
distances. Thus, if / be the distance over which a given 
weight (4) of a battery will convey at a given speed a given 
traction load (W) including a; then, L being the distance 
through which the battery would transport its own weig ht 
only, we have the proportion :— 


A: I: : WL 


whence e 1 21 M 

According to this formula, A weight of the accumulator 
which has been worked by the London Electric Oab Com- 
pavy would convey itself over the distance :— 


30 cwt. 
14 owt. 107 miles. 
An ounce or a ton of the érès léger accumulator of 
Valls & Cie. would, presu nab!y, as we have said, on a hard 
level road, carry itself over a distance of | 


9 860 lhe, 
774 lbs. 


And, under the various conditions which prevailed during the 
Paris Concours, the Fulmen batteries (or any portion of 
them) which were used in the three Kriéger carriages and in 
the Jenatzy and Jeantaud vehicles would respectively have 
carried themselves over the distances of 204, 209, 248, 222, 
and 147 miles. 

What we consider to be a serious defect in the French 
accumulators referred to is that they both—and more par- 
ticularly the Fulmen—have metallic lead in direct contact 
with the electrolyte. In other words, the metallic supports 
are not embedded in and protected by the active material. 
From this defect must result not only a loss of current in 
charging, but a comparatively rapid corrosion of the support. 
What is required, and what we believe will be forthcoming 
is an active material which will not disintegrate, and in 
which, therefore, the support may safely be embedded. 


L = 50 miles x 


L = 375 x = 139 miles. 
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SOME NOTES ON THE RECOVERY AND 
REFINING OF NICKEL. 


By SHERARD COWPER-COLES. 


Every year nickel is taking a more prominent position in 
the industrial world, and electrical methods are being applied 
both to the winning, refining, and electro-deposition of 
nickel on a large scale, Nickel holdiog a position in the 
metallurgical world between copper and iron, can be won by 
methods analogous with those employed for both metals, It 
combines readily with the metalloide, with sulphur and 
arsenic, which play & prominent part in the metallurgy of 
this metal. All the important nickel compounds met with 
industrially are derived from the protoxide NiO, the per- 
oxide being a very unstable salt. The sulphide ore can be 


. run into a matte or regulus, and the oxides directly reduced 


to crude metal, also the arsenside (speise), which are sub- 
jected to either dry or wet 5 mainly with a view to 
carbon. 

The Burton forge is said to have been applied to the treat- 
ment of nickel ore in Canada. The oxide is enclosed ina 
cradle and submitted to the combined action of the arc and of 
hydrogen, by immersion as the positive electrode in a current of 


great intensity in a suitable electrolyte. The possibility of 


depositing nickel electrolytically appears to have been fret 
contemp'ated in the year 1840 when an English patent eas 
filed covering the use of the double cyanide of nickel and 
potassium as an electrolyte. This process has been of m 
gervice in the electro-metallurgical extraction of nickel. B. 
Bo-tger has succeeded in obtaining good deposits from th 
double sulphates of nickel and ammonia, and this proces i 
the ove which is now almost entirely used for the electro 
deposition of nickel. Mineral acids, if in the free condition, 
are found to be detrimental; borio and papio acids, 
however, appear to bs harmless, of basic solutions only thoee 
which are ammoniacal can be used. Borcher recommends 
the use of sulphonic acid as a depolarising agent. 

Dr. Ludwig Mond's process is an entirely new department 
in metallurgical practice, and is based on the simple property 


_ possessed by nickel of forming a volatile compound with 
| 4 3 amd. when the 


carbon monoxide, metallic nickel being re h 

compound is heated to 180? O. Dr. Ludwig Mond, in 
collaboration with Dr. Carl Langer, has discovered a method 
of eliminating the carbon monoxide from containing 
hydrogen. They were guided by the observation that finely 
divided nickel removed carbon from carbon monoxide, at a 
temperature of 350? C, converting it into carbon dioxide, 
whereas the dissociation of carbon monoxide by heat alone, 
according to Victor Meyer and Carl Langer, remained incom- 
plete at a temperature of 1,690° O. In the original experi- 


ments carried on in connection with Dr. Friedrich Quincke 


finely divided nickel was formed by reducing nickel oxide si 


3500; by hydrogen treated with pure carbon monoxide in a 


glass tube at varying temperatures. The gas escaping from tbe 
apparatus was ignited, and while the tube containing mer. 

was cooling, the flame became luminous and inoreased in 
luminosity as the temperature sank below 100? C. Metallic 
spots were deposited on a cold plate of porcelain, held in this 
luminous flame, and on heating the tube through whioh the 
gas was escaping a metallic mirror was obtained, while t 

luminosity of the flame disappeared. These metallic deposits 
were found to be pure nickel. Nickel carbonyl was then 
isolated in a liquid state, and it was possible to produce 
with facility in any desired quantity. No other metals 
which were submitted to investigation showed indications of 
combining with carbon monoxide except iron. The result of 


these discoveries was that in 1892 an experimental plant on: 


large scale was erected at Smethwick, near Birmingham. | 
F. Foerster is amongst the foremost who have applied 
electro-metallurgical methods to the winning of nickel. He 
has carried out a number of valuable investigations 10 
determine the cause why nickel deposita are inclined to peel. 
It does not appear to be due to oxygen; eleotrolytic cobalt 
contains oxygen, but the deposition does not offer any gre 
difficulty. Tne best resulte were obtained from hot neu 
sulphate solutions, but the percentage of iron and cobalt vi 
hardly altered, so for refining purposes this electrolyte 1$ 02 


suitable. Carbon, silicon, and copper did not contaminate 
were found 


the deposited nickel. Nickel chloride solutions 


gs —...... . d 
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to be troublesome, hot neutral solutions formed basic 
chlorides; bat this difficulty was overcome by adding hydro- 
chloric acid, but then hydrogen was given off at the cathode, 
which interfered with the deposit. 

In Aodré's process, copper or carbon plates are used as 
cathodes, and nickel matte, speise or impure nickel, cobalt, 
and copper compounds are used as the anodes. The copper 
is depo-ited on the cathode; nickel is not deposited as long 
as the electrolyte is acid. In order to separate every trace of 
copper from the solution, a carbon plate is substituted towards 
the end of the operation for the matte of alloy anode, A 
small quantity of ammonia is then added to the solution, air 
is passed through whilst it is being evaporated in leaden pans, 
the iron is separated asa flocculent hydroxide, and is removed 
either by filtration or by sedimentation. Pare nickel sul- 
phate can then be obtained from the solution by coneentra- 
tion: the nickel sulphate solation, after being made ammo- 
niacal, is then electrolysed with porous diaphragms. The 
anodes are composed of iron or ziuc, as these are found not 
to polarise ; two diaphragms are used, the solution between 
the two diaphragms is periodically drawn off to prevent the 
iron or zinc sulphate solution formed at the anode mixing 
with the nickel catholyte. 

Farmer patented a process in 1888 for the production of 
nickel plate, the apparatus consisting of rollers made of a 
non-conducting substance, which were caused to maintain 
open hollow brass or copper cylinders in continuous slow 
rotation, which served as the cathodes. Nickel plates were 
bent into half cylinders and used as ancdes placed beneath 
tbe lower half of the revolving cylinders. Arms fitted with 
rollers were caused to press against the cylinder and formed 
the negative contact. The solution recommended by the 
inventor is composed of the double sulphate or nitrate of 
nickel and ammonia. 

Hoepfner bas patented a process for using a purified 
nentral solution of nickel which he then acidifies with a 
weak and freely conductant oxygen acid (citric or phosphoric 
acid) which is electrolysed with the aid of insoluble anodes, 

The anodes are immersed in cells containing a solution 
of the chlorides of a more electro-positive metal, which may 
be partly or wholly soluble in the solution, but in that case 
some metal, such as zinc, which would not be deposited with 
the nickel must be used. | 

In the commercial electrolysis of nickel, even with anodes 
containing as high as 96 per cent. of nickel, the anodes 
readily fall to pieces, owing to their uneven solution. A 
large quantity of anode scrap is formed, often as much as 
hg cent., this difficulty increases when matte anodes are 


Askermana bas tried fusing chromium oxide and antimony 
sulphide, below the fused crust of sulphides which is formed, 
a crystalline mass of the two metals occurs, the antimony 
being finally removed by oxidation or refusion. The addition 
of sulphides is considered to accelerate and facilitate the 
metallurgical reactions. | 

Neumann bas given attention to electrolytic methods for 
determining nickel, which have been employed to some 
extent in practical analysis, viz. :— 

1, Sulphate of ammonia in excess. | 

2. Electrolysis after converting the solution into am- 
monium oxilate. 

_ 9. Electrolysis of neutral nickel solution after decomposi- 
tion with ammonium carbonate. 

_ Of these methods the first is most frequently used, any 
iron being first precipitated with ammonia, and the filtrate 
5 which is not possible in the case of the oxalate 
method. 

Neumann has used electrolytio methods with considerable 
success for the determination of nickel in steel, and for 
nickel slags, | 

Classen has proposed a method of depositing the nickel 
and iron simultaneously ; dissolving the deposit in dilute 
acid and determining the iron volumetrically is a slow one. 

A new iron alloy has been invented by Dr. Charles 
Gillaume that has an expansion under a rise of temperature 
smaller than all other alloys produced so far. The alloy 
consists of 36 parte of nickel and 64 parts of iron. 

Seven to 10 per cent. of nickel added to aluminium forms 
wo alloy when brightness combined with hardness is 

Ired. 


The magnetic properties of nickel are interesting, numerous 


researches have been made on this subject. Dumont has 
determined the magnetic permeability for fields lying between 
14 and 50 CGS, unite, ard for temperatures between 
— 78° and 250° O., of reversible nickel steels, containing 
from 27 to 44 per cent. of nickel. The varistions of 
permeability with temperature in the maximum field are 
continuous, and the curves representing them are roughly 
parallel to each other, so that at equal distances (of tempera- 
ture) from the point of total Joss of magnetism, all the 
alloys have the same permeability. At a temperatare of 20°, 
all the alloys show similar changes of permeability, with varia- 
tions in the magnetising field, rising slowly as the field is 
strengthened from 14 to 25 units, then rapidly increasing to 
a maximum ina field of 35 units and slowly diminishing 
as the strength of the field is further increased. Under 
the same circumstances of temperature and strength of 
field, the permeability increases with the content of nickel. 

Fine nickel is produced electrolytically at Newark, N.J., 
in plates 3-inch thick; the Canadian Copper Company have 
also erected a large experimental electrolytic plant at 
Cleveland for the treatment of Bessemer nickel matte. 
Messrs. Gustave Menne & Co., of Siegan, are also supplying 
electrolytic nickel. 


1 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


THE meeting on Thursday of last week, the 15th inst., was 
devoted to a paper on “Electric Intercommunication in 
Railway Trains,” by Mr. W. E. Langdon. On conclusion 
of the reading of the paper, the President, Mr. J. W. Swan, 
remarked that the subject therein treated is one with which 
the name of Mr. Preece is inseparably connected, and he felt 
it would be wrong not to call apon Mr. Preece to speak, 
although that gentleman had just come to the meeting from 
a long railway journey, 

Mr. Preece responded to the invitation by stating that 
the paper seemed to resuscitate the past. It was 84 years 
since he pegged away at this subj-ct. He remembered 
having brought the thing to a very fair state of enocess when 
his visions were dashed to the ground by a very foolish 
blunder. In 1866 any application of electricity attracted 
attention, and the room in which he demonstrated the work- 
ing of his system was crowded. The models worked well. 
the coupling was fixed and its action explained, but when it 
came to ringing the alarm was not raised, and he was 
laughed to scorn. He passed it off by saying that perhaps 
some dust had got on the stud. This at once raised pre- 
judice against the thing, for if a little dust in the Institution 
of Civil Engineers interfered with the working what would 

the case in practical railway use. The cause was, 
however, not quite so simple. Those present had been 
very anxious to try the apparatus before the meeting, 
and one of Mr. Preece’s assistants had thrown the alarm 
m by sticking a little piece of paper on the stud with 
va 


Another trial was made later on a special train, but 
again something arose to sustain prejudice againat electrical 
apparatus. It will be remembered—as explained in the 
paper—that the action of Mr. Preece’s system depends upon 
two batteries being coupled in opposition, as the E.M.Fa. 
are equal the alarm bell does not ring until a circuit is closed 
between the batteries and the bells with which they are in 
series. In this trial a lineman was put in each van to see 
that everything was ae as luck would have it, one of 
these men thought the did not ring loudly enough, and 
he added another battery, thereby throwing the system out 
of balance, and causing the bells to continue ringing, even 
without an alarm being desired. Again Mr. Preece was 
beaten, bat such accidents are not likely to arise now. 

Mr. Leonard wished to correct certain errors in the descrip- 
tion of the South-Eustern Railway Company’s system, as given 
in the paper. That in use was introduced by hime If, and had 
entirely replaced the system attributed to Walker. The 
three-way switch was not indispensable, but in practice was 
found to be convenient. The object of the switch was to 
cut off the battery when a train was left in a siding—a time 
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when carriage cleaners and others might experiment with the 
alarm system and run down the battery so that when again 
required the alarm was found to be out of order. The 
switches were turned up when a train was put into a siding, 
and the batteries thrown out of use. It is not necessary to 
have batteries on every van. Wherein the complication of 
his system existed he failed to see. He had tried a system 
with but one indicator for a carriage, but the railway servants 
did not like the arrangement, as they had to go right through 
the compartments in a carriage to ascertain which alarm hud 
been used. This meant entering, tay, six compsrtmente, and 
the guards did not appreciate the work at all. Formerly the 
battery was fixed over the fire-box. Now it was put on the 
tender andthe connections. His predecessor used an outside 
disc on the carriages; it was impossible to prevent this 
being stolen when it was of brass, as the value of the metal 
was known to many persons who had access to station yards, 
and all efforts to trace those who removed the discs failed. 
Another disadvantage was that the pivots of the discs were 
clogged up by dust and by the alkali used for washing the 
carriages. | 

Mr. Leonard had never experienced any difficulty with 
a rail return when running, but when a train was standing 
in a station there was occasionally defective connection. 
He had found that electric light wire of good quality was 
entirely satisfactory for wiring the alarms. 

Mr. Leonard thought that his system accorded with the 
author's views on the three considerations raised. The 
coupling is not, however, final, and it is the sole relic of 
Walker’s original system. It has evidently been found 
useful, as several companies have imitated it. 

Mr. Winter referred to his late brother’s system in con- 
nection with the author's condemnation of the rails being 
used as & return. He stated that the use of the existing 
couplings on the Madras railways for the purpose of 
electrical connections had never once failed, and that it was 
impossible to break connection. Considering the stress laid 
upon the importance of having no additional coupling this 
was worthy of notice. | 

Mr. Wolff desired to call attention to the advantages of 
using a whistle to call attention, and suggested an arrange- 
ment whereby the electric current operated a relay and the 
alarm was given by a steam whistle. He thought electrical 
apparatus should b» quite distinct in character, as he had 
known of a case where a lady attempted to stop a train by 
the alarm as she thought, but had turned off the hot water 
of the heating system instead. 

Prof. S. P. Thompson drew Mr. Langdon's attention to 
a patent specification, dated 1852, describing an interest- 
ing and early system of railway train alarms. He then 
expressed the wish that writers of papers would use exactly 
the same terms to describe identical things. Men 
from different parts of the world and workers in 
different fields would then be able to rettle upon common 
ideas, and if the same terms were used in the same sense, 
ambiguity would beavoided. He did not want to detract 
from the value of the paper, or to indulge in captious criti- 
cism; but at the risk of being charged with, perhaps, pett 
criticism, he wonld like to protest against the use of suc 
terms as “commutator” for an apparatus which doesn’t 
commute anything, but is merely a switch. Again, the 
phrase “open circuit is always taken to mean, in electrical 

hraseology, & disjoined circuit or connections in which there 
is no circuit, whereas the author meant a bare or un insulated 
circuit or conductor. The speaker would like to induce our 
friends to choose well understood terms, and was anxious 
that they should employ them with the same signification 
as electrical engineers generally do. He also pointed out 
that, in the United States, railway traffic working had been 
reduced to a civilised science. There cars were provided, 
not “ coaches ”—a relic of the old posting days—while elec- 
trical communication was far more general than on any line 
in England, electric buttons being everywhere abont. 

Mr. Langdon then replied. He stated his object was to 
place before the Institution the present condition of elec- 
trical communication between passenger and guard, so 
that those who were interested in the subject might have 
some base to work from. He was sorry more railway 
men had not managed to be present. It was 
many years ince he took the matter in hand. Mr. 
Preece was the pioneer, and Mr. Langdon believed that there 


was no other basis than that Mr. Preece had laid down. The 
examples Mr. Preece had given thoroughly illustrated the 
importance of a balance of E.M.F. being maintained, and 
this showed the importance of using two insulated wires, 
He thanked Mr. Leonard for his remarks, and for the hint: 
as to the use of the switch. As to an indicator being fitted 
to each carriage or compartment, the cost had to be balanced 
against the convenience of the guard. On all accounts, the 
rail return was undesirable. Referring to Mr. Winter's con- 
tribution to the discussion, he felt at a loss to understand 
how the current between tarred and sanded side 
chains ; it was contrary to the usual notions. 

Mr. Langdon then proceeded to defend bis paper against 
Prof. Thompson’s criticism. The professor had pitched into 
him because of the terms, but he bad met with them in 
many books. An “open” return was, he thought, so-called 
because open means uncovered naturally ‘Coach " wa 
defended on the score of general usage. 

Here the discussion closed. Those who were present and 
whose sphere of labour lay in heavy electrical engineering, 
seemed to be at a loss to understand why such an apparently 
simple problem should require such elaborate treatment. 
The best object lesson would be to tackle the problem when 
we are sure that many a sceptic would learn a good deal. We 
must congratulate the Institution upon the variety of subjects 
now being brought up for discussion. Last evening the 
adjourned discussion on Dr. Lodge’s paper, experiments by 
Mr. Preece and others, and Mr. Evershed’s paper were to be 
brought before a special meeting. 


CORRESPONDENCE. 


Brighton Breakdown. 


In my former letter I pointed out that the facts of this 
mishap, which have been made public in your paper, cannot 
be satisfactorily explained by means of the characteristic 
curve. 

Mr. Tapper now says that “the curve should be studied 
in conjunction with the actual facts.” I have from the fim 
been studying the matter in conjunction with the facts 
which he fas beri 80 good as to make public, and if he can 
explain in detail how to reconcile these with the characteristic 
curve, I am sure it will interest many beside myself. I 
presume there is no confusion as to the meaning of 
* characteristic curve.” By that term I understand any one 
of the four curves obtained by plotting either armature cur- 
rent or external current as abscisee against either E. M. F. or 
terminal potential difference as ordinates. Sometimes one of 
these four curves is the most appropriate, sometimes another. 

Mr. Tapper’s remarks concerning ie ia action of 
armature show that he has quite misunderstood the latter 
m of my letter; indeed, he has quite reversed my meaning. 

pointed out (in different words) that when the dynamo 
output is anywhere on the characteristic curve, the demag- 
netising action of the armature cannot exceed the mag- 
netising action of the field winding to a sufficient extent t 
reduce the magnetic flux to zero. 

So that, although for a brief time after short cir- 
cuit the net magnetising force may be actually reversed 


to an extent sufficient to reverse the magnetic flax / us 
application were prolonged, yet by the time the flax has fallen 


to a low value, and the output has accordingly decreased and 
got back to the characteristic curve; the net magnetising force, 
if it still is reversed, cannot exceed the coercive fo:ce, 
therefore is not sufficient to complete the demagnetisation or 
reversal of the field. "- 
‘Consequently, as it is a known fact that short circuits are 
sometimes followed by loss or reversal of field, it seems not 
unlikely that a very heavy momentary armature current may 
affect matters in some way not yet taken into account. 

As to the penultimate paragraph of Mr. Tapper's letter, I 
would retain. him that the subject of the discussion that has 
arisen under the present heading is not the existence or non- 
existence of these effecta of short circuits. All who have bad 
much to do with dynamos know that this sort of trouble does 
occur, 


—— —— — — 


Vol. 43. No. 1,1C0, Dacuwesn 23,1990] THE ELECTBIOAL REVIEW. 


929 


What we want to get at is the true cause of the particular 
breakdown which Mr. Tapper has so kindly described to us, 
and which does not fit in with the usual theory. 

As regards A. D. O. s“ letter, I am not quite clear exactly 
what he wishes to proye or disprove, but I would point out 
that in practice short circuits are of varying degrees of 
resistance, and that a shunt dynamo, even if on absolute 
short circuit, still gives small E.M.F. and current though it 
has no terminal volts. He does not seem to have fully 

ped the actual circumstances of this breakdown, as set 
forth by Mr. Tapper in your issue of 18th ult. -€— 


An Old Question. 


Please inform me through the columns of your paper 
whether a landlord can lawfully put down electric light 
plant to supply his tenants with light for their sale shops, 
the Corporation sing powers, but not yet having 
atarted supply. The wires would be entirely upon his own 
property ? 

An Old Subscriber. 

[There is nothing to prevent a landlord supplying his 
tenants with electricity, especially when the wires are on 
private property.—Eps. Erec. REv. | 


Which is the Best? 


Referring to the inquiry by an Australian subscriber in 
your recent issue for best system to employ for cooling of 


condensing water, we beg to enclose lithos showing different 


types of cooling plant which we supply, and a large number 
of which have already. been erected in this country. If your 
00 ndent will communicate with us direct we shall be 
very pleased to give him full information. 


The Klein Engineering Company, Limited. 


Wu. Hy. Roy, Secretary. 
Manchester. 


THE BURNING QUESTION. 


WE showed in the ELECTRICAL Review of December 9th 
that the profits upon the combined electricity and destructor 
scheme, which & committee of the Shoreditch Vestry have to 
allooate, are, in fact, not yet realised. In reply, we have 
received letters from Mr. W. Johnson and from the chair- 
man of the Electric Lighting Committee, to which we gave 
publicity on the 16th. Mr. Kershaw gives us, as a specimen 
of the manner in which he would reply if he took our article 
“paragraph by paragrapb,” a complaint that we did not 
report his answer to the auditor at the Vestry meeting held 
on November 15th, when that gentleman said that he had 
not audited the accounts. We have no intention to be 
unjust to Mr. Kershaw, but we must say that we are bound 
to believe that upon this point the auditor himself appears 
to us likely to be the better informed. 

It is true we did not allow credit in our statement of the 
accounts for a saving of £1,253 over the old system of 
barging, and we explained why. The saving was disputed 
by Mr. J. J. Freeman, the chairman of the Wharf Com- 
mittee, who stated that the disposal of the refuse cost his 
committee more than on the old system. Moreover, this saving 
was not credited in the revenue account of the electricity 
station, though it was noted separately in a later part of the 
report. 

Mr. Kershaw admits, in effect, the accuracy of our state- 
ment of acoount, but, his own committee's records of profits 
baving broken con he now ea that if the rer eei 
Were the property of a company the interest on and repay- 
ment of capital’ would be ‘available for dividend. As the 
Vestry is not a company, and as the ostensible profits 
did not include these sums, Mr. Kershaw’s reply is 
entirely beside the point. Our criticism remains entirely 
unanswered, as far as Mr. Kershaw is concerned. We have 
only to add that we have made it clear, over and over again, 
that we desire no more than that the truth should be known, 


and that we are prepared to make complete reparation if it 
sbould be found that we have in any particular failed to 
serve the cause of truth on this question. 

Mr. W. Johnson's letter points out that in comparing the 
actual results with Mr. Kershaw’s figures at the opening 
ceremony, we omitted to say that Mr. Kershaw’s statement 
of the actual cost of burning at 1s. 2d. per ton, including all 
charges, was based upon the 12-hour day for the stokers ; 
whereas now they are working upon the 8 hours’ system. 

The omission, however, is not of much importance. Mr. 
Kershaw said the actual cost of burning, including all 
charges,” was 18. 2d. per ton, Supposing that out of Mr. Ker- 
shaw's 18. 2d., 10d. was for labour, leaving only 4d. per ton 
for all other charges, then the change from a 12 hours’ day to 
one of 8 hours, would have increased the cost of labour by 
one-third, or, say, 34d., making just over 1s. 5d. per ton 
for all charges against the present cost of over 43. 6d. per 
ton. Mr. Johnson has therefore not, made out much of a case 
a account for the discrepancy, and his answer is of small 
effect. 

We should like to say, further, in reply to Mr. Johnson, 
that we have never reflected upon the common sense of the 
members of the Vestry of Shoreditch, who, we are glad to 
say, seem to be taking active steps to vindicate their position. 
We have dealt with this matter, as one of great public in- 
terest, to the best of our ability, and when Mr. Johnson can 
refute any part of our case, ade his remarks about our 
* un-journalistic " manner of treating it may appear less 
impertinent. 


LONDON COUNTY COUNCIL. 


Tun Council at the weekly meeting on Tuesday sanctioned an 
expenditure of £450. for replacing the main lift in the principal 
offices by means of an electric lift. It was stated by the Establish- 
ment Committee that the cost of working the electric lift would be 
considerably less than that cf hydraulic power. 


FIRE ALARMS AND TELEPHONES. 


The Fire Brigade Committee reported that the Council in February 
last accepted an offer of the Post Office to provide plug-holes for 
portable telephones on fire alarm posts, with a view to enabling the 
apparatus to be utilised by firemen for the transmission of telephonic 
messages. Since then, the Committee stated, the chief officer 
of the brigade had obtained provisional protection for an 
improved appliance to effect this object, and the apparatus 
had been tried, with satisfactory results, with a fire alarm 
connected with the chief station. The Post Office officials were 
also satisfied with the experiments, and the chief officer now 
suggested that an extended trial should be made with the fire alarms 
connected with 10 stations. The Committee intimated that the Post 
Office authorities were prepared to fit fire alarm poste with micro- 
phones, and plug holes for telephones, and to provide plug holes in 
the corresponding indicators in the fire stations for an annual rental 
of £31 15s. per 50 posts. The Post Office authorities had algo sub- 
mitted an estimate for providing and maintaining portable telephones, 
but the chief officer suggested that these should be purchased out- 
right at 228. each for quantities of 50. On the recommendation of 
the Committee it was decided to accept the offer of the Post Office, 
and to purchase 50 portable telephones, with cords and jacks. 


LONDON TELEPHONE SERVICE. 


The Highways Committee reported having had under consideration 
a letter from the City Corporation forwarding copy of a resolution 
passed by that authority, "that application be made for a license to 
establish a telephone service in conjunction with the London County 
Council and other local authorities within the London telephone 
area.” The Corporation asked the Council to appoint six representa- 
tives to attend a conference at the Guildhallto consider the subject, 
and, if possible, to make the necessary arrangements. The Highways 
Oommittee recommended and it was resolved to appoint representa- 
tives to be present at the conference. 


ELECTRIC TRACTION. 


The Parliamentary Oommittee submitted the following report :— 
The Highways Committee have forwarded tous a memorandum 
requesting that steps may be taken for the insertion in the Council's 
General Powers Bill of next session of & clause or clauses to enable 
the Council to use electrical traction on all or any of its tramways, and 
for that purpose to re-construct the tram lines, and erect and place in, 
under, or over the roads such apparatus as may be necessary. The 
powers required are similar to those conferred by sections 22 and 24 
of the North Metropolitan Tramways Act, 1897, excluding the 

roviso to section 24, which makes that scction inapplicable to 
ondon. As the notices of the General Powers Bill contain no refer- 
ence to this matter, the desired power can only be obtained by means 
of a petition to Parliament for leave to insert additional provisions, 
or by the promotion of a separate Bill, which will require a suspen- 
sion of the standing orders of Parliament. We are not prepared at 
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once to decide which of these courses shonld be taken, but having 
regard to the urgency of the request of the Highways Committee, we 
think we should be authorised by the Council to give effect to their 
wishes, and we recommend—That the Parliamentary Committee be 
authorised to seek powers in the next session of Parliament, either 
by a separate Bill or by the insertion of provisions in the General 
Powers Bill, to enable the Council to use electrical traction on all or 
any of its tramways, and for that purpose to re-construct the tram- 
lines, and erect and place in, under, or over the roads such apparatus 
as may be necessary. 


LEGAL. 


ELECTRIC CONSTRUCTION CORPORATION v. TEB IMPERIAL 
TaaAMwAYS COMPANY, LIMITED. 


THIS is an action for injunction to restrain. the defendant company 
from infringing a patent in connection with electric tramways ; and 
on Friday, December 16th, a motion for interim injunction, pending 
the trial of the action, was mentioned before Mr. Justice Stirling in 
the Chancery Division of the High Courts. 

Mr. FLetcHEeR Mourros, Q C., M. P., for the plaintiffs, said that 
further affidavits had just been filed by the defendants, which the 
plaintiffs had not had time to answer, and, therefore, they were not 
ready to proceed with the motion. To save the time of the Court, 
however, he would suggest that, there being & question to be tried, 
the motion should stand cver till the trial, and that the trial should 
be advanced. 

Mr. JRR NS. Q O., for the defendants, said he conld not assent to 
the course suggested. He saw no reason why the case should not take 
the ordinary course now, as the matter had been going on for four 
y ars. 

Mr. Mouton remarked that the patent was one of very old date. 

Mr. JEnxtns said it would expire next August, but if the plaintiffs 
proved damage the Court would give them their relief. 

His Lonpsurr said he saw no reason why the action should not be 
at once set down for trial, with liberty to the parties to apply to have 
the trial advanced. In the present state of business in his Court, 
however, be could not hold out much hope that the case would be 
reached before next August. 

It was accordingly arranged that the motion should stand over until 
the trial, with liberty to apply to have the trial advanced. 


Gorp v. WINTER. 


In the Westminster County Court on Friday last, the case of Gold v. 
Winter came before Hie Honour Judge Lumley Bmith, Q.O., which 
was a claim for £75, balance of a commission of £100, in reference 
to an electric light order. 

Mr C. P. RosE-INNES was counsel for the plaintiff, and said the 
claim was for £75, which was the balance of £100 commission due 
to the plaintiff. It seemed that in 1891 the Cbiswick authorities had 
obtained a provisional order, and Messre. Bourne & Grant had 
obtained the option under that. Nothing much bad been done, and 
the Ohiswick Council waa afraid they would lose it. His client came 
upon the scene, and defendant arrarged to pay him s salary and 
£100 as commission upon each provieional order he wae instrumental 
in introducing to him, and which he obtained the option of. He went 
to many places, and among them Chiswick. He saw an electrical 
engiveer—a Mr. Trentham—and he thought he would be able to do 
something in the matter. By the introduction thus brought about 
the provisional order was obtained by the defendant from Bourne’s. 
All his client had had was £25. 

Henry B. Gorp, of 120, Ackerman Road, Brixton, gave evidence 
that the interview took place at defendant's office in Norfolk Street, 
Strand, in the presence of Mr. Pressland. He then deposed to the 
arrangement stated by his counsel. In consequence of this arrangement 
he asked him to p to Ohiswick, but he said he thought it was useless, 
but he went and saw Mr. Trentbam, and he communicated with 
Bourne & Grant, and placed Mr. Trentham in communication with 
the defendant, and told defendant Mr. Trentham knew someone af 
Bourne's, and he thought tbat through him he would be able to get 
this business. Defendant subsequently got the option of the order, 
and that he sold to Mr. Brooke-Hitching, and for that he got £1,000 
in cash, and if a company was formed within tix months he would 
get £1,000 in shares; if not, he would have the cash. He believed 

e had had the whole £2,000. Defendant discharged him after 
paying him £25, because he had stood up for Mr. Trentham, who 

ad only come into the business on condition that he was to be 
the consulting electrical engineer in the matter. 

His Honovun: Has Chiswick got the electric light yet? 

Mr. Rosz-Inwzs: They are playing with the option. It has been 
resold for £5 000. | ! 

Oross-examined: Mr. Pressland was an engineer, and was present 
8t the conversation when the arrangement was made at the 
defendant's place in Norfolk Street. Defendant promised bim a 
salary of £3 a week and all disbursements and £100. He entered 
into an engagement with Messrs. Sax, and there was an action which 
was settled. He had been secretary of the Lambeth Ratepayers’ 
Association for three years, which body was opposed to a monopoly, 
and wanted the parish to have the control of the lighting itself. It 
was absolutely untrue that he used his position as secretary to the 
Lambeth Association to farther the interests of Messrs. Sax. He 
absolutely denied it. Mr. Winter was connected with Lambeth. 


He introduced Mr. Trentham to Mr. Winter, and Mr. Trentham 
brought the matter abont by introducing Mr. Winter to Bourne's 
Defendant paid him his salary all through. 

Mr. TRENTHAM, a mechanical engineer, of Victoria Street, G W., 
said plaintiff called upon him, and eventually he was introduced to 
the defendant, who, though be had seen bim before, there had been 
no business relations between them. Through this he introduced 
defendant to Mr. Marks, of Bourne’s, and he was to be appoi 
consulting engineer fo the new company. He was not, so he brought 
an action against defendant and Mr. Brooke-Hitching, which was 
settled before going into Oourt. 

Cross-examined: He knew the engineer at Bourne's, and he intro- 
duced defendant to Mr. Marks in December last or January of this 
year. He knew those gentlemen were not acquainted with one 
another. He had made Mr. Marke’s acquaintance just before. He 
introduced the business through Mr. Gold. He had never paid Gold 
anything on account of Ohiswick. Plaintiff was in his employ in July 
ata salary. 

Mr. Roem Imis called Mr. Brooke-Hitching, who did not appear, 
and a solicitor on his behalf said there was no need, as he produced 
the agreement. Mr. Brooke-Hitching did not know so much about 
it as he (the speaker), and it was only done with another object, viz, 
to bring pressure to settle the action. He produced the agreement. 

Mr. Rosz-Inwzs said that was all he wanted, and it was put in. 

His Honour said Mr. Pressland must be present, and he would 
take the evidence of such of the defendant's witnesses as was desired. 

Mr. d. CROTDpom MARES, a consulting engineer in London and 
Birmingham, said in 1896 he was acting for Mr. Bourne, who was 
the largest shareholder in Bcurne & Grant, Limited, and he had 
instructions to sell the option, owing tothe death of Mr. Grant. This 
was advertised and he received severa! replies, but the purchase was 
not carried out until 1897. He first saw defendant in December. 
1897, and atthat time he had not seen Mr. Trentbam or beard of 
him. Defendant came alone to see him, and he said, in answer to 
witness's questions, the matter had been brought under his notice. 
This was not a sale of the option, but of the shares of Mr. Bourne i 
the company. A few days later he called again with Mr. Trenthsa. 
The sale took place to Mr. Winter. 

By his Honovz: Those who bought the shares really bought the 

tion. 

Toraen The option would have expired in two months 


from the date of sale. His company got the option in 1893. Winter 


sold to Brooke-Hitching. The assets of this company included pro- 
visional orders at Aberystwyth and Ohiswick. Instead of Trentham 
bringing Winter it vas the other way about. , 

The case was aajourned for the attendance of other witnesses. 


BUSINESS NOTICES, &c. 


Agency Notice,—The firm of Heddernheimer, Kupfer- 
werk vorm F. A. Hesse Soehne, Heddernheim, nr. Frankfort, have 
appointed Messrs. De Grelle, Houdret & Co., of 130, London Wall, 
E. C., agents for the United Kingdom. A list has just been brought 
out in English, giving particulars of their copper sheets, discs, rods, 
wire and wire ropes, fire box, stay rods, &c. In tabulated form 
detaile are given of breaking strain and resistanoe, weights and 
sections of copper and bronz3 wires. 


American-made Electrical] Machinery.— Writing upon 
the very interesting subject of exports of American electrical 
machinery, Sell’s Commercial Intelligence says that the American er- 
ports of electrical machinery in 1598 are likely to total ont mach is 
excess of those of any previous year. The trade is growing, not only with 


plants for turning out peor ert Abre kind; that American mr 
obi is both chea o workmanship 
Machinery made in Ragland, and that some of their advantage às 
due to the conservatism of the English people in adopting p 
devices. This conservatism, they explain, has so far accounted s 
the comparative smallness of the demand for electrical machinery 
Bngland 


n 
Bronze Medal.—We are informed that the “Stewart 
enclosed aro lamp was awarded a bronze medal at the Esposizione 
Generale del 1898, which has just been held at Turin. We understand 
that this was the only medal awarded for enclosed arc lamps. 
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Electrical Wares Exported. 
WI Expire Deo. 20TH, 1897 | Weer EDG Dec. 20x, 1898. 


6 86. 6 4 
Adelaide... s .. 17 0 | Adelaide ioe . 83 0 
Amsterdam .. 45 0 Amsterdam .. 55 0 
Antwerp... - .. 105 0 Antwerp... ws. „ 65 0 
„ Elec. cable ... 900 0 | Auckland .. 993 0 
Bangkok is 413 0 | Bombay. 240 0 
Beira... - .. 122 0 Boulogne a .. 60 0 
Buenos Ayres. Teleg. mat. 100 0 Brisbane . 129 0 
Brussels " . 210 0 , Oalcutta 846 0 
Calcutta sio .. 211 0 Cape Town - .. 144 0 
Cape Town — ... .. 34 0 Ohinde .. T .. 16 0 
Colombo... d .. 62 0 , Christiana wee .. 45 0 
Delagoa Bay. Teleg. mat. 180 0 | Colombo = .. 69 0 
Durban ... ee .. 1.310 0 Copenhagen .. 238 0 
„ Teleg. mat. 670 0 Durban xut .. 29 0 
Flushing vee .. 65 0 East London .. 361 0 
Fremantle € .. 819 0 Ghent ae .. 195 0 
11 Teleg. mat. .,, 1,145 0 Halifax ... ix ws 27 0 
Geraldton sus .. 60 0 Hamburg . .. 120 O0 
. Gibraltar .. 227 0 Hobart 103 0 
„ Elec. cable ... 2,300 0 Malta... see .. 223 0 
Gothenburg . 43 0 | New York TT .. 86 0 
Hiogo ... bis .. 35 0  Ostend ... iss .. 986 0 
Hobart ves 4. 49 0 Port Elizabeth .. 95 0 
. Madras ... s .. 196 0 goon e" . 92 0 
Melbourne ce .. 49 O0 Shanghai hs 30 0 
Nagasaki. Teleg.cable 9,000 0 | n Teleg. mat. 147 0 
Odessa ... je ,.. 180 0 | Bingapore. Teleg. mat. 117 O0 
Port Elisabeth. Tel. mat. 121 0 Suez. Teleg. mat. 516 0 
Rotterdam . 11 0 Bydn ey. 41 0 
St. Petersburg ... „% 9382 0 m Elec. cable ...1,625 0 
. Shanghai ses 656 0 Vigo. Teleg. malt. 45 0 
8 Teleg. mat. 187 0 Wellington .. 49 0 
Binga $us 70 0 si Teleg. mat... 579 0 
f " Teleg. mat. 25 0 
Sydney = .. 423 0 
Townsville "m *. 140 0 
Wellington. Teleg. mat. 1, 808 0 
. Yokohama us „ 379 0 


Total £22,199 0 Total 46,414 0 


| — 


Foreign Goods Transhipped. 


Stockholm in . £50 0 Bombay. aes .. £50 0 
Brisbane. Teleg. mat... 148 0 

Sydney M .. 541 0 

Total £50 0 Total £739 0 


Bankruptcy Proceedings.—The Official Receiver for 
the Rochester and Maidstone districts (Mr. R. T. Tatham) is now 
going into the affairs of Mr. Thomas King, of St. Peter Street, Maid- 

- stone, engineer, who has just filed his own petition in bankruptcy. 
^ The debtor commenced business in October of 1893, at 29. Western 
: Road, Brighton, as an electrical engineer, with about £500 capital. 
- He 1 his business to 126, Western Road, Brighton, 
- and since then been in business at Maidstone. According to the 
- debtor's statement of affairs, his gross liabilities are now £2,497 
193. 6d. There are 134 unsecured creditors, to the amount of 
£2,103 188. 5d. Three creditors are fully secured (£368 2°. 74.) with 
- an estimated value of securities £538 28. 7d.; on the other side, the 
| Meets show £1 13s. Od. cash at bankers; £250 worth of stock and 
machinery; £25 furniture; good book debts, £570 88. 6d.; doubtful 
. debts, £306 17s. 7d.; and bad debts, £211 1s. 6d. The deficiency is 
. stated to be £994 1s. 6d. The debtor gives as the causes of failure 
! losses in his Brighton business and insufficient capital for the Maid- 
i stone branch. The first meeting of creditors is to take place at 
| Bankruptcy Buildings, Carey Street, Lincoln'e Ian, London, on 22nd 
inst., at 11.15 a. m., and the public examination of the deb‘or is fixed 
for January 4th next at Maidstone, at 12 o'clock. Oa Beptem der 
. 27th last a meeting of creditors was held at 9, Fleet Street, London, 
un which an approximate statement of debtor's assets and debts was 
| submitted, showing assets £2,442 3s. 9d., and liabilities £2,117 28. 9d. 
It appears that at a subseqaent meeting the creditors agreed to 
_ Accept an offer of 20s. in the £ by instalments at 4, 12, and 18 months, 
provided debtor executed a deed of assignment. This he seems to 
ave declined to do, and the deed was therefore not executed. The 
debtor has been pressed and sued by several creditors lately. A 
bankruptcy petition was presented by one creditor, but that was dis- 
missed, because a receiving order had already been made againet 
debtor, It is stated by the debtor that he filed a petition in the 
London Court about the year 1880, and he obtained his di in 
respect of that petition on September 17th, 1884. Debtor has kept 

à number of books. | 
Under the failure of B. M. Houldsworth, company promoter, 7, 
Fenchurch Avenue, E.O., the debtor attended last Monday for public 
examination at the London Bankruptcy Court. In the ccurse of his 
evidence the debtor said be was associated with the promotion of the 
British Steam Generator and R:fuse Utilisation Company, Limited, 
formed to work Livet's patent for producing electric light from town 
refuse. He made a loss of £5,630 over that promotion, and a con- 
uderable portion of his present liabilities related to the patent and 
undertaking. His accounts showed liabilities £19,189, ranking 
against assets £3,909, but the creditors had accepted a scheme pro- 


viding for a composition of 7s. 6d. in the £, claims for about £9,000 
being first withdrawn. The examination was concluded. 

The creditors of Edward Baldwin Pym, electrical engineer, 
Bramham Gardens, South Kensington, late of Bar Chamber, Scar- 
borough, met at the London Bankruptcy Oourt on Monday last before 
Mr. Wildy, official receiver. The receiving order was made on the 
petition of Mr. G. H. Berkin, restaurateur, 263, Regent Street, a 
creditor for £184. It was stated that although the debtor was repre- 
sented on the petition, he had not surrendered under the proceedings, 
and was believed to be now at Monte Carlo. A representative from 
the office of Mesars. Tatham & Pym stated that the debtor was in 
receipt of an income under the will of the late Wollaston Frank 
Pym, Esq., of which Mr. Guy Pym, M. P., was the executor, but the 
income was alienable on bankruptcy. The meeting was adjourned to 
January 9th next, to enable other creditors to be present. | 


Liquidation Notice.—At meetings held at Birmingham 
on November 23rd and December 8th, the membere of Chamberlain 
and Hookham resolved to wind up voluntarily for the Purpose of 
reconstruction upon the terme of sn agreement submitte Mr. J. 
Brown, of New Bartholomew Street, Birmingham, was appointed 
liquidator. 


Books Received.— Centrifugal Pamps, Turbines, and 
Water Motors,” by O. H. Innes, M.A. Manchester: Technical Pub- 
lishing Company. 3e. 6d. 

“The Chrietmas Catalogue of the Newsagent and Booksellers’ Review.” 
190, Fleet Street, E. O. 1e. Containing brief notices of and c+} ies of 
pictures appearing in many of the new Christmas books and 


magazines. 
" Electro-plater's Handbook,” by G. E. Bonney. Third edition. 
London: Whittaker & Co. 


The British Schuckert Electric Company.—4As was 
stated in our issue of December 9th, the British Schuckert Electric 
Oompany, Limited, has been registered in London with a capital of 
£200,000, the whole of which has been privately subscribed. The 
new company, which is promised very influential support, will devote 
iteelf principally to the working of concessions for electric tramways 
and central stations, as well as to the supply of plant for chemical 
and other industrial purposes. The fact that the company has 
at its disposal the valuable technical knowledge and experience of 
the well-known Continental firm, the Electriziti's Aktien Gesell- 
schaft vormals Schuckert & Oo., of Nuremberg, is in itself a good 
recommendation and a fair augury for its success. 


Lists,—O wing to improvements and economies effected 
in the manufacture of some of their standard machines, Messrs. 
Orompton & Co., Limited, aro enab'ed to send out a list of revised 
prices and corrected slips for use in connection with their catalogue. 

Tne International Ventilating and Engineering Company, Limited, 
have sent us lists of Thompson's improved systems of ventilation and 
electric air propeller. 


Ediswan Entertainment.—The annual entertainment 
given by the Edison & Swan United Company to their employ es is to 
be held to-night at Stratford Town Hall, West Ham. 


The Electric Construction Company, Limited.— A 
general meeting of the holders of the second mortgage d- bon tures of 
the Electric Conetruction Company, Limited, was held at Winchester 
House, E.C., on Wednesday, 21st inst., for the purpose of passing an 
extraordinary resolution accepting an offer made on December let, 
1898, by the Electric Construction Company, Limited, to the trustees 
(the Electric and General Investment Company, Limited) to pay off 
on January let, 1899, the outstanding balance of that company's 6 per 
cent, second mortgage debentures at the rate of £103 per cent. and 
interest to December 31st, 1898, inclusive. 


Electricity in a Paper Mill.—A large electric power 
transmission plant is being installed in the works at Gratwein, of the 
Leikam-Josefathal Papier Gesellschaft, by Messrs. Ganz & Oo., of 
Buda-Pesth. The plant will comprisea 1,0C0-H.P. compound engine, 
and a 1,000-kilowatt three-phase alternator. . 


. Fined —On 20th inst, at Burslem. H. B. Phillimore» 
electrical engineer, described as manager to Messrs. R W. Blackwell 
and Co., contractors for the British Electric Traction Company, was 
summoned at the instance of the Bur-lem Town Oouncil for unlaw- 
fully obetracting the footway in Waterloo Road by making an 
excavation therein. For the purpose of carrying the overhead wires 
for the tramways, poles had been erected and defendant ordered his 
workmen to rectify one of these poles, without giving due notice to the 
boro’ surveyor. Evidence was given to show that several people had 
sustained injury through falling into the bole, which was from the 2nd 
to 5th inst. covered with loose boards. On 5th inst. the surveyor had 
the hole filled up. A fine of 20s. and costs for each offence was 
imposed—£5 14s. 6d. altogether. 


Large Order for Parsons Turbines.—The following 
extract from the Pittsburg Times of December 2nd, 1898, is interest- 
ing as showing the increasing popularity of the Parsons’ steam 
turbine :—" The United Electric t and Power Company of New 
York gives a rush order for a 2,500 borse-power Parsons turbine 
engine, to be followed by four other monsters! Westinghouse Air 
Brake Company will also displace steam engines for them. Their 
surprising capacity and economy demonstrated! Great new industry 
here probable! The Westinghouse Machine Company has just 
received contracts for what are probably the largest turbine engines 
in the world. This is practically tbe first introduction in this country 
of this wonderful engine, and its manufacture promises to result in 
the establishment of one of Pittsburg's greatest industries. The 
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remarkable success attained by Oharles A. Parsons with his turbine 
engine on the English torpedo boat Turbinia has demonstrated the 
surprising capacity and economy in their use over ordinary steam 
, in consequence the Westinghouse Machine Company, 
which owns the patents for the United States, has determined to 
ush their manufacture and introduction here. The Westinghouse 
hine Company is now building three turbine engines, of 500 
horse-power capacity each, to drive generators and Tesla motors to 
be furnished by the Westinghouse Electric and Manufacturing Com- 
pany, for the replacement of a large number of steam engines at pre- 
sent used to drive the machinery of the air-brake company at 
Wilmerding. The Machine Company is also constructing, under a 
rush order, a Parsons turbine engine, the first of five of 2,560 horse- 
power each, to drive a 1,500-kilowatt multiphase generator for use by 
the United Electric Light and Power Company of New York City, 
which company will instal it on a block of land adjacent to its 
new station on the Twenty-eighth Street and East River. The 
capacity for this station has already been fully absorbed by the 
demand for electric light and power. These five new outputs, of an 
aggregate capacity of 12,500 horse-power, will raise the Twenty- 
eighth Btreet station capscity of the United Company to 20,000 horse- 
power, and will leave available the site of the adjacent Twenty-ninth 
Street station, the use of which was discontinued on Wednesday. 
Mr. Parsons, the inventor of this type of engine, claims that it is 
much more economical in the use of steam than the ordinary type of 
engines, with the further advantage that the water, or condensation, 
may be safely returned to the boiler, since no oil whatever enters the 
engine while if is in operation. An advantage from the use of these 
turbine engines and generators may be appreciated from the fact that 
the five engines and generators of aggregate capacity of 12,500 
horse-power can be placed in about one half the space now occupied by 
eight vertical engines of 1, 200 horse-power, each with Westinghouse 
generators, now in operation at tbe Twenty-eight Street station. The 
Westinghouse Companies are said to be largely interested in the 
United Electric Light and Power Company." 


Power Supply.—The County of London and Biush 
Company are distributing circulars in tbe Bt. Luke's, Clerkenwell, 
and Holborn districts, bringing to the notice of residents the great 
advantages of electricity as & motive power. Such matters as space 
ocaupied by motors, economy in cost and attendance, and convenient 
Operation are referred to, and names of makers of motors, with the 
prices of same are given. The company charges 2d. per unit after the 
first hour at 6d. 


Reeeiving Order.—A receiving order was granted on 
December 14th on a creditor's petition in re J. E. Liardet, engineer, 
of Hyde Park Gate, Kensington Road. 


Wild v. County of London and Brush Company.— 
At the City of London Court on 19th inst., plaintiff, a labourer, 
sought to recover £50 damages for personal injuries caused by an 
explosion at a transfcrmer box in John’s Street Road, on July 22nd. 
The defence was that the plaintiff ought to have worn the rubber 
gloves provided for him. Judgment for plaintiff for £15. 


ELECTRIC LIGHTING NOTES. 


Alloa.—The Burgh Commissioners last week resolved to 
adopt B scheme in connection with the proporal to introduces electric 
light into the burgh, the initial cost to be £8,000. 


Ashton.—Among the matters embodied in the minutes 
of the Electricity Committee as adopted by the Council last week 
was a proposal to appoint an assistant electrical engineer at £130 per 
annum. The British Insulated Wire Company was requested to 
submit prices for laying and making house service connections, and 
that the matter be decided by the Works Sub-committee. The town 
clerk forwarded correspondence between the Oldham, Ashton, and 
Hyde Electric Tramway, Limited, Mr. Clirehugh, and himself, rela- 
tive to the date when the Oorporation would be in a position to 
supply current. It was resolved that the town clerk be instructed to 
report on the agreement between Mr. Clirehugh and the Oorporation 
at the next meeting. That three months’ notice be given ortaken to 
determine the engagement of the borough electrical engineer. It was 
resolved that the minimum charge of 13s. 4d. per quarter for elec- 
tricity be abolished and struck out of the list of conditions, These 
matters were all approved by the Oouncil. 


Barnsley.—The following tenders are, according to an 
exchange, recommended for acceptance for the supply of plant, &o., 
for the electricity works for the Corporation :—(Uontract No. 1) W. 
Arnold & Co., boilers, £3,260; (2) Johnson & Phillips, engines, 
dynamos, plant, &c., £8,080; (3) Pritchetts & Gold, storage bat- 
teries, &c., £1,919, and £70 per annum for annual maintenance of 
batteries; (4) British Insulated Wire Company, electrical mains, &c., 
£6,322 4s. 2d., and £110 per annum for maintenance. 


Bath.—At the City Council on 13th inst., in the course 
of a discussion re electric lighting matters, reference was made to 
Mr. Hammond’s appointment as consulting engineer, several speakers 
saying that his services were no longer necessary. In the end Mr. 
Bush said that the Electric Lighting Committee had already taken 
steps in regard to the transfer of the duties now undertaken by the 
consulting engineer to the city electrical engineer. A report is being 
prepared on the subject. 


Belfast.—The total number of lamps now connected is 


35,004, while there are 5,649 applied for, making a total of 40,653 
8-candle power. 


Bermondsey.—The Electric Lighting Committee re- 
ported to the Vestry on Monday having received a letter from th; 
Lee Board of Works, stating that it appeared to them that it would 
be convenient for representatives of the local authorities affected by 
the application of the County of London and Brush Provincial El«. 
tric Lighting Company for a provisional order, to meet in conference 
to consider the course to be adopted in regard to the matter. The 
Board pointed out that the districts concerned were Bermondsey, 
Deptford, St. Paul's and St. Nicholas, Deptford, Lambeth, and 
Lewisham, and they invited the Vestry to appoint one member with 
the clerk or other officer, to attend the conference to be held oa 
January 5th. The committee stated that they had instructed the 
vestry clerk to reply that they had already decided to oppose the 
company 4 application, and that they did not see that any beneft 
would accrue by attending the conference. On the motion of Mr. 
Cox, chairman of the committee, the Vestry approved the adoptica 
of this course. 


Bolton.—Mr. Arthur Ellis, the borough electrical engine:r, 
and the electricity works staff are now busily engaged extending tie 
electricity works in order to accommodate two 1,000-H P. engines ard 
two 500-H.P. ditto, together with two 600-kw. and two 300-kw. om- 
tinuous current generators for tramways and lighting purposes It 
is intended to change over portions of the town to continnons cur. 
rent, leaving the present alternating current plant to supply the 
residential districts. This will take place during next summer. It 
is hoped to have the trams running next year (35 miles of track). 
Besides the above plant, there are three Lancashire boilers in order, 
30 sid 5 feet, together with superheaters, economisers, mechanical 
stokers, 


Bradford.—The printing works of Mesars. John Dale and 
Co., Limited, Bradford, have been equipped with electric light 
and driving plant. All the machines are driven by electric moton. 
The work was done by the Eclipse Brass and Copper Company. 


Brentford.—The Middlesex County Council has referred 
it to the county solicitor to take the n with a view to 
obtain clauses excluding Brentford and Kew county bridges from th 
operation of the Brentford provisional order. 


Brighouse.—The Electric Lighting and Destructor (‘or- 
mittee has just visited Wakefield and Oldham. 


Brighton.— During November the Lighting Committe 
appointed certain of their members to consider the question d 
appointing a deputy manager to take charge of the electricity works 
during the absence or illness of Mr. Wright, managing engineer, and 
applications by Mr. C. C. Fowler, mains superintendent; Mr. W. P. 
Tapper, electrical house fittings inspector; and Mr. Joyce, chief clerk, 
for an increase in their salaries; also as to the terms and conditions 
upon which the several officers employed on the electric lighting 
undertaking hold their respective appointments. As the result of 
their deliberations the sub-committee did not at the present time 
advice the appointment of any deputy manager, on account of the 
organisation of the undertaking, and the experience of Mesm. 
Fowler & Tapper. They suggested, however, an increase of Mr. 
Fowler’s salary from £3 10s. a week to £225 per annum, rising in 
12 months’ time to £250; that Mr. Tapper's salary be raised from 
£2 15s. a week to £175 per annum, rising by annual increments of 
£25 to £250; also Mr. Joyce's salary be increased from £2 10s, a week 
to £150 per annum. With reference to the terms and conditions 


report was that the whole of the staff, with the exception of Mr. 
Wright, are weekly servants, and that Mr. Wright's engagement s 
determinable by one month's notice. 
his agreement. The Lighting Committee adopted all the suggestions 
of their sub-committee. The Council last week passed these recom- 
mendations after discussion. 


Camborne.—The District Council has resolved to arent 
to the proposed application of the Camborne Electricity Supply Cou: 
pany for a provisional order, on certain conditions. 


Canterbury.—The National Electric Free Wiring Com- 
pany, Limited, have established a branch at St. George’s Lave, 
Oanterbury, and are executing numerous orders for fitting premise 
with wires, &c., and other classes of electrical work. 


Cardiff.—At a recent Town Council meeting, on the 
minutes of the Finance Oommittee being considered, Mr. Gox 
objected to the payment of a sum of £885 to Messrs. Ferranti c 
certificates 1 and 4 of their contracts. Owing to the delay in com- 
pleting the work, he contended that the Corporation had lost £3,000 
in revenue, and if they paid this money it would leave the Oorpon 
tion without remedy, inasmuch as the amount of penalty was so large. 
The engine in question had been two years and eight months in coarse 
of erection, and he asked that the payment should not be made until 
the completion of the contract.— Mr. Applebee, the engineer, mid be 
was perfectly satisfied with the construction of the machine, asd it 
was doing good work at present. There were certain details which 
he suggested could be improved, and the contractors decided to cary 
them out. The usual 10 per cent. retention money had been resero 
Mr. Mildon asked whether these alterations were to be mae s 
, and Mr. Applebee replied in the affirmsire— 

resolution was defeated. 


Ferranti’s 
After discussion, Mr, Good’s 
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Carlisle.—Last week the Council adopted a report of the 
General Parposes Oommittee, which stated that Messrs. Cowans, 
Sheldon & Oo. had asked whether the Corporation were prepared to 
supply them with electric motive power and upon what terms; aud the 
committee had decided to supply electric current for motive power at 
acost of 2d. per unit for the first 100,000 units per annum (460 volts), 
and had referred the question of what.reduction should be made in 
the event of more than that quantity being consumed, and what the 
charge ought to be in the case of the consumption being less, to a sub- 
committee to consider and report thereon. The tenders of Messrs. 
Mackenzie Brothers for the supply of special arc lamp-posts for the 
fountain in Court Square for £16 and of Messrs. Crompton & Co. for 
special arc lamp ornamental bracket to be fixed on the existing pillar 
in the Market Place for £5 in accordar cs with designs by Prof. 
Kennedy had been accepted. The electrical engineer had been 
authorised to advertise for a staff for his department. He had also 
been requested to obtain from the different contractors various 
descriptions of necessary plant ata cost of £825; and to extend the 
electric lighting cable from Lowther Street to 8t. Paul's Square. The 
rent for the use of electricity meters had been fixed at 10 per 
cent. of the cost. The minutes of the committee contained the 
report of the sub-committee upon various systems of electric traction 
in operation in & number of towns, and also the committee's resolu- 
tion recommending the adoption of the overhead trolley system, 
following closely the lines of that ia operation at Dover, provided 
the Tramway Company undertookto obtain the electric current from 
the Corporation upon terms to be hereafter agreed upon, and subject 
also to such other conditions as the town clerk might consider neces- 
sary in the interests of the city. The Council had a long discussion 
re the trolley tramway question, and the recommendation of the 
committee was carried unanimously. 


. Chatham,—Mr. John Hewett, C. E. (of the firm of 
Messrs. Harrap, Hewett & Duffield) bas been appointed consulting 
engineer to the Town Council for the electric lighting of the new 
D ones now in the course of erection on the Military Road, 
C m. 


Chester.—Last Friday a Local Government Board 
inquiry was held re the Council's proposal to borrow £20,000 for 
electric lighting extensions. The town clerk said the Council had 
already had loans amounting to £45,000, but had incurred an 
expenditure, Owing to the laying of extra mains, lamps, &c., of 
448,123. They were constantly receiving applications for exten- 
sions of the light to various districts in the city. At the last 
‘meeting of the Lighting Committee an application was received in 
respect of Parkgate Road. The Committee were contemplating 
extending the light to Handbridge, Eaton Road, Queen's Park, &c. 


Colwyn Bay.—Last week it was resolved that the Council, 
acting under the advice of Mr. Clirehugh, carry out an extension of 
the electric lighting, and that the cables (for public and private pur- 
poses) be confined to the main road from Coed Pella Road to Greenfield 
Road, Station Road, and Penrhyn Road. 


—. Dover.—The Town Council has resolved to light the 
police station, Court Hall, and the varions rooms of the municipal 
buildings by electricity. 

Eastbourne.—The Town Council last week passed a 
resolution applying to the Board of Trade for a provisional order. 
It was remarked by the mover of the resolution that the application 


could be abandoned at any time if they came to an amicable arrange- 
ment with the electric light company. 


Epsom.—The Lighting Committee of the District Council 
recently visited Harrow for the purpose of obtaining reliable informa- 
tion in regard to electric lighting, as the population of that town is 
nearly the same as at Epsom, and came to the conclusion that electric 
lighting was desirable for Epsom. Mr. Hawtayne's 1896 report to the 
Council was looked up. In that report the estimated cost of the under- 
taking was given as £14,980, and the estimate of the probable receipts 
£2,178. The plant as arranged would be of ample sizə to deal with 
the whole of the public lighting in addition to providing 5,000 private 
lamps, and room would be left for putting in an additional plant when 
required. The committee recommended that Mr. Hawtayne be 
instructed to prepare specifications of the necessary works to be 
carried out in all the streets mentioned in the compulsory area, and 
the whole of the district as at present lighted by public lamps; that 
tenders be advertised for. In view of the importance of the matter, 
a special Council meeting was to bs held yesterday to consider it. 


Fladbury.— The Parish Council has been considering the 


lighting question. Some members have been recommending the use 
of local water-power in connection with electric lighting. 


Gillingham.—The Survey Committee last week advised 
the District Council that the question of lighting the streets with 
electricity be adjourned, the clerk to prepare a return giving the 
relative cost of electricity and gas. This has been agreed to. 


Greenock,—In submitting a preliminary report for the 
electric lighting of Greenock, Mr. Fedden, engineer, suggests that 44 
Public lamps be erected between James Watt Dock and Grey Place, 
to take the place of 80 gas lamps on the main line, and about 40 
down the side streets. The plant, including mains and buildings, is 
estimated to cost, £25,000, and spare ways about £5,000 more. 


Hackney.—The Kingsland Steam Worke, Limited, have 
asked the Hackney Vestry to allow the Shoredich Vestry to supply 
their premises with electricity. As the works are in the Hackney 
district the Vestry has declined to consent. It is to be hoped that 
the Hackney Vestry will soon be in a position to prcceed with the 


erection of plant, &c., for its own installation. It has been delayed 
far toolong already, seeing that the Vestry was elected primarily for 
the purpose of installing a municipal lighting plant. 


Hampstead.—So successful has been the electric light- 
ing undertaking of the Hampstead Vestry, that the Committee 
reported at the last meeting that, owing to the great increase in the 
number of corsumers, they were of opinion that it was necessary to 
now make provision for the extension of the buildings at the central 
station. In support of this opinion they stated that :— 


The station commenced with plant capacity of... .. 420 kw. 
In August, 1895, a farther plant was ordered, of capacity 200 „ 
» May, 1896 » » ” . 300 „ 
„ November, 1896 „ " " .. 300 „ 
„ April, 1898, two further plants were ordered, of capacity 700 „ 


Which, when complete, will give a total of or, % 1920 
Of the original 420 kw., a 20-kw. plant has been sold ... 20 „ 


Leaving eee coe ees 1,900 * 


while at the end of 1895 there were only 246 consumers with 19,407 
8-C. P. lamps, there are now 1, 145 consumers with 74,000 lamps. This 
large increasing ratio prompted them to report: That they had con- 
sidered various alternative schemes for extending the buildings and 
providing the plant necessary to meet the possible demand, and were 
of opinion that the best mode is by the erection of two boiler houses, 
with engine room in centre, capable of eventually con 4,000 
additional horse-power; this would give about 2,500 kw. capacity, 
with exciters, &c., and, with the present plant, supply a total of about 
248,000 8-O.P. lamps; and they therefore recommended that the 
Lighting Committee be authorised to prepare and lay before the 
Vestry plans for the extension of the central station, with a view to 
the provision of additional plant of 4,000 horse-power for both engines 
and boilers.” After a long discussion the Vestry decided that this 
should be done. 

At the same meeting the Vestry settled the vexed question of a 
reserve fund for their electric lighting undertaking by deciding almost 
unanimously: That the whole of the net profits from time to time be 
set aside to form a reserve fund until the same reaches 10 per cent. on 
the capital outlay, and that such profits be invested as and when the 
Finance Committee shall decide and in such securities as the Vestry 
may from time to time think fit." Inthe course of the discussion, it 
transpired that the net profit from the inauguration to Lady Day, 
1898, was £2,820 133. 14d., made up as follows :—Profit on second 
15 months’ working (to March, 1897), £1,881 153. ; profit on 12 montha’ 
working (to March, 1898), £3,905 3s. 41. = £5,736 183. 4d.; less 
deficit on first 15 months’ working (to December, 1895), £2,916 5s. 8d.; 
net profit at March, 1898, = 2, 820 138. 1d. These figures do not 
inclade the aid received from the lighting rate, £1659 5s. 11d., for 
the reason that at the meeting in question the Vestry decided that 
this sum be at once recouped to the lighting rate out of the electric 
light revenue account. = 


Haslingden.—At a recent meeting of the Town Council, 
the Mayor remarked that if the electric lighting scheme proved a 
success, it was proposed to extend the use of electricity to the running 
of the trams. Consequent on the proposal of the Accrington Town 
Oouncil to buy out the company, there has grown among the Has- 
lingden Town Oouncil a feeling that inasmuch as the several Oor- 
porations through whose boroughs the company run have certain 
povon of purchase the company ought, when the time comes, to be 

ught out by the Corporations jointly. Each could supply electrical 
energy from its own electrical stations, for Accrington, i ; 
TES Rawtenstall are each seeking powers to provide the electric 

ght. 


Hyde.—The Town Oouncil will not consent to the 
application by the Electrical Power Distribution Company for a 
5 order, as it has a scheme of its own under con- 
sideration. 


Iifracombe.—The gas company was on Monday to have 
TE 175 interview with the District Council with respect to electric 
gating. 


Kensington and Notting Hill.—At the meeting of the 
Kensington Vestry on 14th inst., the Law and Parliamentary Com- 
mittee presented a report dealing with the Kensington and Notting 
Hill Electric Light Bill, in which they stated that the scheme con- 
templated the purchase of land in various parts of the parish for the 
erection of generating stations, and that the Vestry would be returned 
as dissenting from the scheme with the object of securing their locus 


. slandi, and the Committee had given directions for the notice and 


plan to be brought before the S Electric Lighting Committee 
for their consideration in connection with the negotiations wbich are 
at present proceeding between that Committee, on behalf of the 
Vestry and the company.—Mr. Leach stated that he had received a 
large number of protests with regard to the site, and he moved that, 
with reference to this particular site, it should be referred to the Law 
and Parliamentary Committee to consider the serious objections 
which were likely to be argued by the residents, and to report as to 
the Vestry offering this portion of the scheme the most strenuous 
opposition. After discussion the motion was carried. 


Kingswood (Bristo)).—An accident at Kingswood ex- 
tinguiehed the electric lighting there on Monday evening. The 
system has no connection with the electric lighting at Bristol, and 
the conductors are carried overhead, the streets being illuminated by 
incandescent lamps. A runaway horse harnessed toa trolley collided 
with one of the pillars and overturned it. The strain brought down 
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several other poles, and it is said the lighting wires in their fall came 


into contact with the trolley wires of the Kingswood and Bristol 
tramway. The electric lighting current was turned off, and part 
of Kingswood streets plunged into darkness. 


Leeds.—The purchase of the Yorkshire House-to-House 
Electricity Company's business was completed by the Leeds Corpora- 
tion on Thursday, December 15th. The total amount of money 
transferred for the undertaking was £222,987 183. 

The Corporation Electric Lighting Department is sending out 
notices to the effect that “the undertaking of the Yorkshire House- 
to-House Electricity Company, Limited, has bzen transferred to the 
Corporation as from October let, 1898. Accounts for goods supplied 
and work done on and after that date should be rendered to the Oor- 
poration at 1, Whitehall Road, Leeds.“ 


Limehouse.—The District Board of Works Works Com- 
mittee bas considered the question of applying for a provisional order 
for electric lighting, and has further adjourned the matter. 


Lincoln.—Lincoln was supplied with the electric light 
for the first time on Wednesday evening. This week the City Council 
are applying to the Local Government Board for power to borrow a 
further sum of £19,000 to extend the cables to other parte of the 
city. 


Maidenhead.—Messra. Burstall & Monkhouse's report 
and estimates ve electric lighting are in the hands of the Town 
Council, who will shortly consider the matter. 


Manchester.—The Manchester papers say that owing to 
an explosion in the neighbourhood of St. Peter's Church, there was 
an interruption of the supply of the electric light on Sunday. The 
arc ee in Albert Square and other lights were temporarily extin- 
guished. 


Marylebone.— On Monday, at the Board of Guardians, 
the Workhouse Committee recommended that advertisements be in- 
serted inviting tenders for the electric lighting of the front blocks. 
The architect estimated that the cost would be £1,200. The recom- 
mendation merely refers to wiring and fittings; the question of cur- 
rent supply will be decided later. The resolution was carried. 


Middlesbrough.—At last week's meeting of the Electric 
Lighting Committee a letter was read from the Board of Trade 
approving of the scheme recommended by Mr. Hammond for the 
electriclighting of the borough. In response to the advertisement 
for tenders for plant 62 were received. Mr. Hammond said his 
estimated cost for this part of the work was £22,438, and the most 
acceptable tender sent in amounted to £21,967, or £460 below his 
estimate. It was decided to refer the tenders to a sub-committee to 
report upon to the next meeting. 


Middlesex.—The Middlesex C.C. have resolved to oppose 
the provieional orders now being applied for by Twickenbam, 
Fincbley,and Hendon. A similar resolution with regard to light 
railways has also been arrived at, the intention being in both cases to 
get a locus standi. 


Morecambe.—At a recent District Council meeting it was 
stated that the Electric Lighting Committee were going in for steam 
turbines. It was resolved to accept the following tender for extensions 
of plant:—F'or section A, Thomas Parker, Limited, £484; B, C. A. 
Parsons, £245; C, C. A. Parsons, £2,280; D, Thomas Parker, Limited, 
£486; E,. Thomas Parker, Limited, £985; total, £4,480. The 
Council is considering the question of free wiring. 


Muss Side,—Àt the last meeting of the District Council, 
the clerk said that he had received a reply from the Manchester Cor- 
poration, expressing the regret of the Electric Light Committee at 
the delay which, from causes over which they had no control, had 
occurred in connection with the installation of the electric light in 
tbe district of Moss Bide. The Corporation had not yet received the 
tanction of the Local Government Board for the borrowing of the 
necessary money. The letter also added that the committee would 
take immediate steps for proceeding with the work. 


Newport.—The office manager's monthly report shows 
that his canvass during the past month bas brought orders for the 
equivalent of 820 8-C.P. lamps, bringing the total number of lights 
connccted and on order up to the equivalent of 21,425. From 800 to 
1,000 lights will be required at the new hospital on Cardiff Road. 
The borough elcctrical engineer bas reported that the emergency 
plant will be ready for running on the load in the course of a week or 
so. The capacity of the plant, exclusive of the reserve, is 300 kilo- 
watts. The highest load yet reached was attained during the past 
month, viz, 330 kilowatts. The Westminster and Union Insurance 
Offices had agreed to accept the insurance of the electric light station, 
including the extensions, at 5s. per cent. The total amount of 
the insurance proposed at present is £27,500. Mr. Stephen Taylor, 
of Llanarth S:reet, has complained of alleged damage caused to him 
and his business by the noise from the electricity works, and his 
solicito:s have asked what the Committee were prepared to do in the 
matter. Instructions were given to the town clerk to defend any 
action which may be taken, and the chairman and vice-chairman 
have been authorised to take certain steps in the matter. A later 
meeting of the Electricity Committee had before it the matter of the 
Brighton charging system, and it was resolved that the question of 
adopting the suggested method of charging te deferred for a period 
of 12 months, and that in the meantime demand indicators be fixed 


upon the premises of a few consenting consumers as an 


the system of charging in respect of such premises to remain unaltered 
during the experimental period. 


Newton Abbot.—At last week's meeting of the Distric 
Oouncil the Lighting Committee presented their report on the pro- 
posed electric lighting installation by Edmundson’s ion. A 
sub-committee had been appointed, and Mr. Hancock advised the 
Council on the matter. A series of clauses had been drawn up fo 
submission to Edmundson's Corporation, who were applying for 1 
provisional order to carry out the undertaking. These clauses pro. 
vided that the undertaking should not go beyond the Oouneil's di. 
trict, and referred to the question of charges, purchase of under. 
taking, &c. The adoption of the report was agreed to. 


North London Electricity Company.—The large 
scheme which was proposed by this company for the supply of 
electricity in a number of North London districts has been with. 
drawn for the present. The company has lately notified the 
Edmonton, Southgate, Enfield, and other authorities to this effect. 


Norwich.—We understand that on Friday last consider- 
able inconvenience was caused at the post office, hotel, and other estai- 
lishments through the failure of the electric light. 

The directors of the Electric Light Company are asking consumen 
not to ure more light than is necessary during the Christmas sass 
owing to the very heavy demand upon their plant and mains, 


Oldham.—The Electric Light Committee last week 
visited a number of sites for the purpose of selecting one for electric 
light and tramway power station. Prof. Kennedy will shortly visit 
the town and go into a scheme. 


Paddington.— On Tuesday at the meeting of the Vestry 
the Electric Lighting Committee reported as follows: “ That thu 
Committee, having considered the letter from the Metropolita: 
Electric Supply Company of the 8th ult., are of opinion that unies 
the Vestry are prepared to purchase the Paddington undertakis; 4 
the company, no advantage can be obtained from farther comncz. 
catiog with the company on the subject; but your Committee, s tx 
same time, are fully aware that tbe Vestry might find it diffeal to 
say whether they will buy or not until the probable terms of s 
are made known to them. Under these circumstances your Committee 
solicit farther and definite instructions as to the wishes of th 
Vestry.” After discussion, Sir George Fardell moved that the Vestry 
are not prepared to give any further instructions, the reference being 
left in the bands of the Committee for them to thereon or 
otherwise, as they may decide. This, having been seconded, vu 
carried. Sir George Fardell then moved that with regard to tte 
electrical energy, &c., recommendation of the Committee, to adi. 
“ That a letter be addressed to the Metropolitan Electric Supply 
Oompany, asking them when they propose to fulfil their obligaticr 
under the provisional order of 1890 ; and further, the attention of the 
London County Council be called to the fact that no testing facilities 
have been provided." A member moved an amendment: — That inas- 
much as the Metropolitan Electric Supply Company have failed to 
perform their obligations the Electric Lighting Oommittee de 
authorised to take any steps they may deem advisable to obtain 1 
provisional order. On a vote being taken, the amendment was loit. 
Bir George Fardell's resolution was carried. 


Partick.—The agreement entered into between tle 
Glasgow Corporation and the Partick authorities for the supply « 
electricity to the burgh provides that the Corporation shall repay to 
the Commissioners the costs incurred in of the provisio 
order. The prices charged are to be the same to private consumer s 
in the city, while that for public lamps is to be settled by agreement 
If the Corporation any year exercise their option of applying any dl 
the surplus revenue to the improvement of the city, a proporticrste 
amount is to be paid to Partick, to be applied to like purposes in ths: 
district. A similar arrangement is made as to deficits. 


Perth.—The Electric Lighting Committee recently 
prepared a circular for sending to various companies requesting thez 
to state the conditions on which they would be prepared to lesse the 
order. The Police Commission bas been communicating with Mr. 
Hawtayne on the question of terms upon which he would ac u 
advising engineer if the Council resolved to lease the provisicual 
order toa company. Mr. Hawtayne replied that he understood ths: 
the question had been arranged before, and that they were to amou! 
to 5 per cent. on the contract value of the works, whether the power 
were leased to a company or carried out by the Commissioners tbem: 
selves. The Council has resolved to pay Mr. Hawtayne's account vp 
to date, and to inform bim that he kad not as yet been appcinted 
engineer for the scheme, farther than that they now agreed to ide 
forms of tender and specifications to the companies as recor: 
mended.” 


Plymouth —At the last Council meeting Alderms 
Radford, in presenting the report of the Electric Lighting Com. 
mittee, said that he quite anticipated that the electricity wori! 
buildings would be complete by March or April next, and the insta: 
lation in full working order. In reply to a question as to wheter 
the romour that he bad under-estimated the work to the extent d 
£10,000 was correct, the borough electrical engineer, Mr. Rider. nid 
that on the plant there was no excess, but in the building operst =! 
there had been a considerable increase in the cost, amounüri 
perhaps to £10,000, for which he was responsible. The full einsi 
was £46,000. 


Portmadoc.—A member of the Urban Conneil is bring: 
ing the question of electric lighting before that body. 
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Portsmouth.—At a Town Council meeting last week 
the Electric Lighting Committee recommended that application be 
made to the Local Government Board for sanction to borrow £18,000, 
being a further portion of £40,000 which was previously sanctioned 
by the Council for the purpose of additional machinery and plant at 
the electric light station. Alderman G. Ellie, J.P. (chairman of the 
Committee), in moving the adoption of the report, said he was happy 
to be able to tell the Oouncil that the estimated number of lamps 
they ted would be put up by the end of the year had been 

, and the demand was so heavy that the staff was unable to 
meet it. They had already 20,000 lights on the engines fixed in 1897 
for 30,000 lights. In 1897 it was suggested to the contractor that he 
should book them an engine for 1899 if be would supply it at the 
same price. The contractor had agreed to supply them with a new 
engine at the price cf the last one. Mr. Ellis added that he had no 
doubt the Committee would show a coneiderable and handsome 
balance at the end of the year. The Committee’s recommendation 
was adopted. 


Saw-mill Lighting.—Messrs. Jewson & Sons “have 
installed the electric light at their Southtown saw-mills and yards, 
and on Wednesday last week it was used for the first time. 


Rhyl—Mr. J. L. Owen, in his report re an electric 


1 scheme, puts the estimated cost of an installation for Rhyl at 
416, 679. 


Rothesay.— The Electrio Lighting Committee recently 
asked the Council to agree to their inviting offers for the scheme 
recommended by Mr. T. C. Falton, the engineer, at a cost of about 
£6,500. After a prolonged discussion, the Council adopted an 
amendment asking for farther information. 


Ryde.—The Town Council is opposing the appli ation of 
the Ryde Electric Light and Power Company for a provisional 


Santiago.—According to Sell’s Commercial Intelligence, 
a syndicate of English and German capitalists ia to take charge of 
the electric lighting and railways of Santiago. Power will be taken 
from the Maipo river. Something like a million and a quarter 
sterling is invested in the enterprise, and work has commenced. Paur- 
chases for the undertaking will be made in England, Germany, and 
the United States at an early date. 


Shoreditch.—The Lighting Committee informed the 
Vestry at a meeting on Tuesday, that they had considered reports 
from Dr. Mansfield Robinson, vestry clerk, and from Mr. Newton 
Ruseell, chief electrical engineer, on the subject of acquiring a site 
for the building of a new generating station. Asa result, the Com- 
mittee submitted the following recommendations :—(1) That it is 
desirable that an additional site should be acquired by the Vestry, of 
sufficient size, and in such a situation in regard to railway or canal 
accommodation as to be suitable for meeting the increasing demands 
of this parish for electric light and power; (2) that the vestry clerk 
be instructed to approach the Ironmongers’ Company with a view to 
the purchase by the Vestry of their property, known as tbe Iron- 
mongers’ Almshouses; (3) that a specification be prepared by Messrs. 
Kincaid, Waller & Manville, under the terms of their letter of 
January 10th last, in conjunction with the chief electrical engineer, 
with a view to obtaining tenders for two 750-kilowatt sets of engines 
and dynamos, with necessary boilers and switch gear, &c., in pre- 
paration for the new station. When the question came up for discus- 
sion the Vestry resolved itself into committee, and considered the 
recommendations in private, although the secrecy appeared to solely 
surround the second proposal made by the Committee. 


Slough.—The District Council has resolved that an elec- 
ia be employed to prepare a full report on electric 

ghting. 

Southampton.—The electrical engineer has reported to 
the Committee of the Town Council having charge of the electrical 
works that the number of units sold during November was 31,580, 
an increase of 30 per cent. over the number sold daring the corre- 
sponding month of the previous year. 


Stirling.—The National Electric Free Wiring Company 
is conferring with a sub-committee re electric wiring. 


Sunderland.— The Guardians’ House Committee is con- 
sidering the cost of lighting the new infirmary at the workhouse by 
lectricity. 


Surbiton.—After communicating with the District 
Council re its provisional order, the Board of Trade has resolved 
to defer the consideration of the question of revocation for a year. 


West Ham.—At last week's Town Council meeting a 
long report by the electrical engineer was brought up by the High- 
waysCommittee. Mr. Steinitz, in the first place, pointed out that 
the heaviest part of the load was in Woodgrange Road, at the extreme 
end of the feeders. To enable the department to keep the pressure 
there within the Board of Trade limits he proposed to lay a feeder 
from the central station to the Upton Lane chamber. The committee 
recommended that the proposal be approved, and that the route be 
vii Btephen’s Road, Plaistow Road, Grafton Road (north), Terrace 
Road, ford Road, and Upton Lane; also, that on the portions of 
such route suggested by the electrical engineer, the cables be laid in 
earthenware pipesand a spare line of pipes laid to avoid the necessity 
for subsequent frequent openings of the road. The cost of this work, 
estimated by the electrical engineer at £3,000, will be covered by the 
loan already sanctioned. The electrical engineer made a number of 
important suggestions for extending the present lighting scheme. 


The committee recommended that the extensions recommended by 
the electrical engineer be approved ; aleo in connection therewith that 
the mains be laid in High Street from Stratford Bridge to the borough 
boundary at Bow Bridge. The total co-tof the whole of these ext-nsir ns 
is estimated by the electrical engineer at E51 O00. Having regard to 
the special character of the plant to be provided, they recommend 
the Council not to advertise the various contracts, and having 
carefully considered the difficulties which have arisen in starting the 
present plant, the suggestion in the electrical engineer's report, 
with regard to obtaining the engines and alternators from separate 
makers, be adopted, and the Council approve of the combination 
of McLaren's engines and Ferranti’s alternators, providing satis- 
factory tenders can be obtained from the firms named . on 
specifications to the satisfaction of the electrical engineer. Babcock 
and Wilcox’s tabular boilers to be used, providing satisfactory 
quotations can be obtained. Messrs. Ferranti are to be instructed to 
carry out the extension of the switchboard, subject to their tender 
being satisfactory. The contract for the additional cables to be given 
to the British Insulated Wire Company, at the prices at which they 
supplied the cables already laid. The new maius to be laid by the 
Council’s own workmen, under the direction of the electrical engineer. 
The Brush Company's transformers to be again adopted, subj-ct to a 
satisfactory contract, and the transformer chambers constructed b 
the Oouncil's own workmen. The recommendations were adopte 
The electrical engineer also reported :—" The expenses in connection 
with the central electric light station, from September 29th, will 
naturally be charged against our revenu», when we have one, This 
would be distinctly unfair to the department, as it is entirely owing 
to Mesers. Ferranti that we have not been earning a reveaue, at least 
sufficient to cover these charges. I think, therefore, it would be well 
if you instructed me to write to Mesers. Ferranti, informing them 
that we propose to deduct all our men's time, the cost of all the oil, 
coal, water, &c., from their contract price." This was agreed to, on 
the recommendation of the Committee. 


Westminster.—The Works and General Purposes Com- 
mittee of the Westminster Vestry recently reported the receipt of & 
letter from the Westminster Electric Sipply Corporation, Limited, 
making proposals for public ligbting in the parish. A report has been 
presented by the surveyor, who is of opinion that the Vestry should 
not delay in securing to themselves a sufficient plant, &c., for the 
purpose of generating electricity for lighting aud other matters, and 
they should be cautious in entering upon any undertaking which 
will hamper them in the near future should this policy be adopted. 
The Vestry decided on the committee's recommendation that they 


riis unable to entertain any one of the proposals in their present 
orm. 


Whitechapel.— The District Board on Monday sppointed 
Mr. Arthur Wright, electrical engineer to the Brighton Oorporation, 
engineer to the Board for five yeara, at a salary of £600 per annum, to 
carry out the electric lighting of Whitechapel. ä "ET 


Wigan.—The Council, after considering the report of a 
deputation which has visited Bradford, Leeds, and Wakefield, has 
decided to engage a resident electrician to prepare plans and speci- 
fications for the carrying out of the electric light and electric traction 
installation. It is the intention of the authority to push the matter 
on as speedily as possible. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Bangor.—The Town Commissioners on 13th inst. had a 
discussion re the projected tramline from Bangor to Donaghades. 
Some speakers suggested that if electricity is employed, the trolley 
should be prohibited for the town, but not for the country roads. 


Bristol.—The more conciliatory attitude assumed by the 
tramway company at Bristol has borne such fruit, that the difficulty 
which threatened only a few weeks ago to end in legal prcceedings 
has been practically settled. The trouble occurred over differing 
opinions as tothe mode in which trolley wires should be carried. 
The Sanitary Committee disliked span wires, except where they could 
be strained between the houses, so as not to need poles, and desired 
centre poles in wide streets, and side poles with bracket arms in 
narrow ones. The company declared this would mean considerable 
deviation from their scheme as sanctioned by Parliament, but ulti- 
mately asked that the city engineer might meet their officials and talk 
over matters. That conference has taken piace, and tnose taking part 
in it appear to have gone over the long list of streets affected by the 
tramway company's scheme of electric traction, so tbat each might 
be dealt with on its merits. The result of this friendly meeting was 
reported to the Sanitary Committee in a detailed statemsnt, from 
which it was evident that the compasy had met the committee’s 
views in many directions, while in others the committee was asked 
to meet the company’s wishes. The city engineer, in general com- 
ments on this outcome of the conference, said ne believed the arrange- 
ment fairly represented the views of the committee, as far as they 
were consistent with the practical working of the Act giving powers 
to the company to make their tramways, and equip them with eleo- 
trical power. He recommended, therefore, the provisional arrange- 
ment be confirmed. This course was not de-med altogether exti-fac- 
tory by one or two members. Mr. Lloyd reminded the committee 
that they had decided they would not have span wires at all, and he 
moved the position of affairs be reported to the Council, and 
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that body bs asked for instructions. The vice-chairman, Mr. George 
Pearson (who bappens to be chairman of the Electrical Committee, 
and who has taken a leading part in the tramway controversy), agreed 
with Mr. Lloyd, but said it was useless to go to the Council, for the 
Council would only support the tramway company. After this 
prophetic utterance no one was found to second Mr. Lloyd, and the 
committee (sutject to one or two alterations in not very important 
details) agreed to the provisional settlement arrived at by their engi- 
neer. 


Doncaster.—At a special meeting of the Council last 
week a resolution was carried confirming the application which is 
being made to the Light Railway Commissioners for an order 
authorising the Corporation to establish and work a light railway in 
the borough of Doncaster, and to Balby and Hexthorpe, within the 
Urban District Council of Balby-with-Hexthorpe; to Bentley, within 
the parish of Bentley-with-Arksey; and to Wheatley. In moving the 
adoption of the resolution, the Mayor said that they were very much 
encouraged by the way in which their proposale had been received by 
the neighbouring authorities—the District Council of Balby-with- 
Hexthorpe, and the Parish Councils of Wheatley and Bentley-with- 
Arksey. These had ex presse d their approval of light railways being 
establisbed by the Corporation in preference to being worked by a 
company. They had it on the authority of their electrical engineer, 
Mr. Shoolbred, and Mr. Preece, that where local authorities were 
proposing to light their towns with the electric light it was very 
desirable that they should have full control, so that power should be 
available at day time for working the trams when not required for 
lighting purposes. 


Dublin.— The Dablin United Tramways Company has 
“kindly consented to the disuse of trailer cars generally," with the 
exception of special occasions when an arrangement will be made 
with the borough surveyor. 


Dudley and Stourbridge.— The British Thomson- 
Houston Company has received a further order for a 100-kw. 


generating set, together with the neceseary switching gear, &c., for 
the above electric tramways. 


Dundee.—Vians, &c., are in preparation for the Council 
in connection with the extension of the electric lighting worke for 
the purpose of supplying power for the tramways when taken over. 
The plans and estimates of all that is in contemplation will be placed 
before the Tramways Committee shortly. 


Edinburgh.—Owing to the “difficulty that bas arisen 
regarding the cabling of the suburban tramway line between Edin- 
burgh and Portobello, due, amongst other things, to the narrowness 
of portions of Portobello High Street,” the Simplex Conduit Electric 
Traction Syndicate, of Liverpool, has written to the Town Council 
explaining ite system, and suggesting that it would be aicomparatively 
simple matter to convert the cable conduit already laid, to the use of 
electric traction by the addition of the necessary wire, insulators, and 
other equipment. The letter is dated November 16th, but has not 
yet been placed before the Council. 

The Town Council last week remitted a motion to the Lord 
Provost's Committee to consider and report as to the desirableness of 
working the Portobello section of the tramways with electrical 
power. 


Gillingham.— Last week a special meeting of the Council 
was held to consider the draft order authorising the construction of 
light railways in Gillingham and Chatham. 


Glasgow.— Last week the Council approved of the minutes 
of the Tramway Committee, which stated that after considering the 
memorandum by the general manager on electric traction it .was 
agreed by 15 to 2 to have the Guvanhill route and connecting line 
to Coplawbill equipped for overhead traction, and that a report be 
prepared as to the practicability and coat of equipping a suitabie route 
for the conduit system. An amendment which was lost was to the 
effect that a portion or the whole of the Govanhill route be equipped 
as a demonstration of the conduit system. 


Hastings.—On 15th inst., a large meeting of towns- 
people was held to decide whether the town should have electric 
trams or not. A large majority voted for them. A poll of the town 
is to be taken. The Council has appointed a sub-committee to inspect 
various tramway systems in the United Kingdom. 


Kingston.—At a meeting of the Town Council on Tuesday, 
it was reported that the Corporation had been approached by a syndi- 
cate who proposed in the ensuing session of Parliament to apply 
under the Light Railway Act for an order incorporating the Kingston 
District Traction Oompany, with powers to such company to construct 
lines, works, &c., for the purpose of establishing electric traction 
(trolley) along certain roads of the town and district. It is suggested 
to take current from the borough electric light works. The capital of 
the company is to be about £100,000. A committee of the Oouncil are 
considering the proposals. 


Liverpool.—Referring to the progress of the Dingle 
electric tramway, Mr. Rutherford, chairman of the Tramways Com- 
mittee, told the Council last week that as to receipts, the fares for 
23 days on the electric system amounted to £1,886, being £813 from 
the motor cars and £1,072 from the trailers. The passengers during 
a period of 17 days were as follows—188,797 in the 1d. cars and 
77,083 in the 2d. care, the large total showing that the service had 
been highly appreciated. 


not to 


Middleton (Manchester).—The Parliamentary proceed- 
ings sub-committee of the Manchester Corporation have a of 
the minutes containing an intimation from the secretary of the British 
Electric Traction Company, Limited, of the intention of the company 
to make application to the Light Railway Commissioners for an order 
authorising the construction and working of a light railway between 
Middleton and Crumpsall. 


Perth.—With reference to the proposal of the Perth and 
District Tramways Company to convert their tramways from horse 
e electrici ity, the Police Commission has delayed consideration for 

e presen 


Portsdown and Horndean.—On Monday morning ihe 
Portadown and Horndeen 


however, would have a level crossing, authorised in 1845, 
Bouth-Western between Fareham and Portsmouth, on t 
road. It was proposed to work the new line by ici 
would add to the difficulties and dangers already existing 
crossing. All the electric signals of the railway at the 
were worked on what was popularly known as the earth 
system, but, as a matter of fact, the electric current returned 
the rails. Counsel contended that a stray 10-volt current of 
light railway might alter the signals at the level crossing worked by 
a 2-volt current and cause a serious accident. He suggested that the 
roposers should be required to construct a bridge over the South- 
estern for the purposes of the light railway. Mr. Obarles J. Owen, 
general manager of the London and South-Western Railway Com. 
pany, said the cost of the suggested bridge would be between £3,0-0 
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Sheffield.—Profiting by the experience of Bradford, the 
Sheffield Tramways Committee has been seriously considering the 
question of brakes in order to minimise the difficulties of seep 
gradients and curves occurring on the Walkley electric line. In 
addition to the ordinary brakes, there will be sli brakes em- 
ployed, and these are considered sufficient to overcome all difficulties. 


Southend.—It has been decided to carry out alterations 
and „ upon the Pier electric tramway at an estimated 
cost . 


that purpose. The Southport Tramways Company had also given 
notice of a Bill to enable them to generate electricity and work the 
trams by electric traction. The lines used by the company were the 
property of the Corporation. He might inform them, however, that 


the General Purposes Committee and the Parliamentary Committee 


would shortly meet with a view to a petition being lodged against the 

Bill of the Southport Tramways Company, and to consider a state- 

ment of objections of the Electric Traction Oompany. It was agreed 
pose the Bill promoted by Mr. Wood, civil ap oreo 

Liverpool, for power to carry out a scheme for connecting 

with Lytham by means of a tramway. 


Stretford.—The District Council, at their last meeting, 
ssed a resolution in favour of the promotion of a Bill in the next 
5 adj. ming disti b rere oer iis 
their own, or any adjoini i by ani m ical, or elec- 
Pin power, and also to acquire running powers or leases in adjoining 
tricts. 


Withington.—The Urban District Council, having re- 
considered the subject of arranging with the Manchester Corporation 
to take the control of the tramway system in the neighbourhood, have 
unanimously decided to seek powers to acquire, equip, and work the 
tramways in their own district. 


Wolverhampton.—A meeting of owners and ratepayers 
on Monday carried unanimously a resolution sanctioning the Oorpore- 
tion Tramway Bill. 


Yarmouth.—The Yarmouth and Gorleston Tramway 
Company recently wrote asking the Corporation to supply current 
for traction purposes on the basis of 2d. per unit up to 150,000 units, 
at 14d. between that limit and 200,000 units, and exceeding 200,00 
units at 14d. per unit; and also asking that the time within wbich 
the tramways became purchaseable should be extended to 21 year, 
making 27 years from the present time. The Lands Committee 
recommended the Council not to entertain the application. When 
the matter came before the Council last week, an amendment 
referring it back to Committee was negatived. 
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ELECTRIC TRAMWAYS AND LIGHTING ` 
Ar CORK. 


Tue distinctive feature of the recently completed works at 
Cork is the combination of lighting ard tramways. The 
following details of the scheme have been furniched by the 
chief contractors, the British Thomson-Houston Company. 
The plant comprises three Babcock & Wilcox boilers, each 
having 2,531 square feet of heating surface, capable of 
evaporating 8,000 Ibs. of water per hour, the normal 
working pressure being 150 lbs. A somewhat novel form of 
chimney stack is employed. It is of steel, and although 130 


feet high, is self-supporting. It is 7 feet internal diameter, 


The hot well is situated in the boiler house, and is fitted 
with baffle plates, the divisions in which can be filled with 


coke and straw, if desired, for the purpose of intercepting any 
oil that may be discharged into it. 
ontlets, so arranged that by opening a valve and filling the 
tank, the oil, which will be found floating on the surface, 
can be run off. 


It is fitted with suitable 


The feed water, before entering the boiler, can be passed 
through two Edmiston filters, capable of filtering 16,000 Ibs. 
of water per hour. These filters are arranged on a twin 
system, fitted with the necessary valves to enable the filters 
to be used on either range of feed pipes. 

The steam piping is of steel, fitted with heavy screwed 


GENERAL VIEW or Power HOUSE. 


and lined with 44-inch fire-brick, and is erected on piled 
concrete foundations. 

A feed heater of the Wheeler Condenser and Engineering 
Company utilises the exhaust of the feed and condenser 
pumps. Blake & Knowles feed pumps are employed. They 
are arranged compound, the diameter of high pressure 
cylinder being 6 inches, low pressure cylinder, 9 inches, 
water cylinder 4 inches in diameter, with 8-inch stroke. . The 
steam cylinders of these pumps are fitted with an improved 
outside valve gear, so that they can ba adjusted full length 
of stroke under allconditions of speed. The steam connec- 
tions of the pumps are so arranged that, in case of any repairs 
being required, either z pamp can be worked independent of 
the other. 


steel flanges, so arranged that any engine can be fed direct 
from the boiler immediately behind it. The necessary valves 
are inserted to enable any faulty section in the piping being 
cut ont. This piping is fitted with an automatic atmo- 
spheric valve, which, in the event of there being any pres- 
sure due to the failure of the condensing plant, will imme- 
diately allow the engines to exhaust direct into the atmo- 
sphere. The piping on the atmospheric side of this valve is 
of thin steel, riveted together in spirals. 

In the engine room are three McIntosh & Seymour side- 
crank tandem componnd condensing engines, running at 135 
revolutions per minute. They are fitted with expansion 
governors ; there being separate exhaust valves on both high 
and low pressure cylinders. The high pressure cylinder is 
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steam jacketted and exhausts into a receiver, in the interior bing supplied by a booster, which can also be driven from 


of which are fixed three copper coils, which can be heated 


with live steam. These engines are coupled direct to 
6-pole 200-kilowatt 
compound - wound 
generators, giving 
500 volts at 135 
revolutions. 

There are two 
Wheeler Admiralty 
type condensers, the 
engines being in the 
centre, an air-pump 
at one end, the cir- 
culating water pump 
being at the other 
end. Each combi- 
nation is capable of 
dealing with 12,000 
Ibs. of steam per 
hour. Water is 
taken direct from 
the river through 
12-inch cast-iron 
pipes, there being 
an auxiliary supply 
from the water- 
works, which can 
be laid on to start 
the pumps in the 
event of the suction 
pipe being emptied, 


the traction or lighting bus bars. The switchboard is 
at the end of the engine room, and contains :— 
| (1) Three gene. 
rator panels, fitted 
with automatic cir- 
cuit breakers, with 
magnetic blow- oute, 
as well miter neces 
sary switches, s 
arranged that the 
generators can be 
connected direct to 
either the lighting 
or dx bus bars, 
2) Two battery 
panels, fitted with 


necessary regulat- 
ing switches and 
magnetic blow-onts, 
and arranged to 
that the battery can 
b» either charged 
from, or discharged 
on to either the 
lighting or traction 
circuits as desired. 

(8) Two balancer 
panels, arranged s 
that the balanor 
can, if desired, in 
the daytime, b 


through the retain- Y B l | driven direct from 
ing waive not being bic Cc the traction bars, or 
perfectly watertight. used as an ordinary 


The battery room contains 256 Tudor cells] mounted in 
three tiers, each cell containing six positive and seven nega- 
tive plates, the capacity of the battery being 770 ampere- 


Arc Lamp, ARMS CARRYING TROLLEY WIRES. 


hours, the normal rate of discharge 110 amperes, and the 
maximum rate 210. The battery stands are of pitch pine, 
coated with acid proof paint, and mounted on large oil insu- 
lators. This battery can be charged either from traction or 
lighting bus bars as desired, the necessary volta for charging 


balancer, the two motors being in series across the onter, 
the junction being connected to the neutral; in this cate, 
the set being run up to give its correct voltage by means of 
the motor placed in the centre, the electrical connections to 
which are disconnected after the balancer sets are connected 
to the network. 

The switchboard is also fitted with a panel containing the 

necessary instruments required by the Board of Trade for 
purposes of testing. 
i» The lighting distribution is on the three-wire system, with 
460 volts between the outers, the mains being all of Messrs. 
Callender's manufacture, and in the majority of cases con- 
sisting of jute covered, lead sheathed, tape armoured cables, 
laid direct in the streets, 

Altogether over 20 miles of cable (lighting and traction 
gystems) have been laid; the distance between the feeding 
points (of which there are two at present) and the station 
being just under half a mile. In their course from the 


Lr, Lighting feeders; L D, Lighting distributors; P E, Powerhouse. 
PLAN oF LIGHTING NETWORK. 


wer station to the feeding points, the cables cross the River 
ee, and as there is only a swing bridge at this location, the 
cables had to be laid in a trench excavated in the bed of the 
river; Oallender’s vulcanised bitumen wire armoured cable 


being adopted as most suitable for the purpose, Four addt 
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tional spare feeder cables, each of *7 inch sectional area, have 
been laid across the river to cope with future extensions ; the 
valcanised bitumen cables being brought together in a pit on 
each side of the water, where they are connected to the 
ordinary jute covered, tape ‘armoured cable laid in the 
streets. 

The greater proportion of the distributing cables in the 
centre of the city are of the three-core type; the largest dis- 
tributor used having 
a sectional area of 
15 inch. In all the 
outlying’ districts, 
three single distri- 
bating cables are 
used, and, in addi- 
tion to their 
armouring, they are 
further protected by 
a covering layer of 
bricks. At the 
crossing and junc- 
tion points of the 
network, Callender's 
disconnecting boxes 
are fixed, and, of | 
these, I9 are at | 
present installed. 

Reverting more 
particnlarly to the 
tramway system, it 
may be said to fol- 
low the main streets 
in the oentre of 
the city, which is 
on an island formed 
by two branches 
of the River Lee. 

In the city pro- 
per a double track 
is laid, branch lines 
passing to "Tivoli, 
St. Luke’s, Western 
Road, Blackpool, 
and Douglas. The 
longest section is to 
Douglas, a village 
about two miles 
£onth of Cork. 

The tramway 
crosses the river 
twice, first over 
Parnell Bridge, a 
steel swing bridge; 
second over Pat- 
rick’s Bridge, built 
of stone. | 

The rails in the city are laid on a bed of concrete, the road- 
way being paved between the rails and 18 inches outside rails. 
Oatside city boundaries the rails are laid on creosoted sleepers, 
6 feet by 44 inches. by 9 inches. The rails are of girder type, 
weighing 83 lbs. PF yard; the fish-plates being of steel, 
26 inches long and weighing 56 lbs. per pair. The tie-bars 
are of wrought-iron, 2 inches by 3 inch, weighing 104 lbs., 


a 3 
(1) Chicago bonds 8/0, 18 feet long; (2) Cast-steel points; (3) Chicago bonds 8/0, 35 inches long: (4) Built crossing main road, through loop scarfed ; 
(6) Chicago bonds 3;0, 42 inches long; (6) Chicago bonds 3,0, b feet long. 


———— MÓN E RE 


CAR on LINE. 


nected at each straight joint by two No. 000 B. and S. 
Chicago bonds 35 inches long ; at every point there are two 


18-feet bonds spanning the steel casting, and there are also 


for each point four 35-inch bonds, arranged as shown in the 
illustration. 


At each crossing there are four No. 000 B. 
and S. 35-inch bonds. The rails are cross bonded for every 
240 feet, and where double track, the tracks are also cross 
bonded in every 240 feet. These track cross bonds are 
laced half way 
tween the rail 
cross bonds. 

Where double 
ie with 5 0 
poles are employed, 
the cross bonds be 
tween the two tracks 
are 7 feet long, and 

| where double track 

——À xn E with side poles 5 

SONS feet long. All the 

x | cross bonds on 

| single track are 42 

inches. In all the 

loops on the single 

line there is a cross 

bond between the 
two tracks. 

The return cir- 
cuit is continued 
over the river at 
Parnell Bridge by 
four *5-inch cables, 
connected by bonds 
to the rails on 
either side of the 
water, this arrange- 
ment being neces- 
gary to avoid any 
interruption in the 
cirenit when the 
bridge is swung 
open. | 
The overhead 
‘construction con- 
sists of centre poles 
with double-bracket 
arms in the prin- 
. cipal streets, and 


SSS = on the remainder 
— ol the Ane 9755 

we $ EN | oles with single- 
ES Ge bracket arms are 


used, span wires 
being employed in 
only a. few places.. 
The poles are 31 feet long, composed of three sections, the 
joints overlapping, and shrunk on while hot. 

In the principal streets an arc lamp is fixed on every alter- 
nate pole. The lamps are of the enclosed arc type, connected 
up 5 1n series ; they are also connected so that the consecu- 
tive lamps are on different circuits. 

The switches and resistances are contained in the bases of 
the poles, so that a resistance can be placed in the circuit 


METHOD» or BONDING. 


double screwed at ends. The rails are fixed to the sleepers 
by 30 dog spikes and 14 fang bolts and chips to each rail 
length, the points being of cast-steel, made by Millar & Co. 
and Dick, Kerr & Oo., Limited. The crossings are built up 
as the work proceeds. 

The rails form the return circuit and are electrically con- 


instead of a lamp, if necessary; also, each circuit can be 
controlled from any lamp in its circnit. 

The trolley wire is of hard-drawn copper, and double 
throughout. The portion of the trolley wire over the swing 
part of Parnell Bridge is supported on risp poles and 
brackets fastened to movable parts of the bridge; the con- 
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nections on the trolley wire being heavy spring clips, which 
allow the bridge to be moved in either direction. 

At the present moment there are 18 top seat cars, capable 
of seating 44 passengers. These have been manufactured by 
the Brush Electrical Eagineering Company, Limited, and are 
mounted on single Peckham trucks; the motor equipment 


Present customera stand as follows :— 


Number of customers who have applied “a 217 
Lamps applied for vis sis E. .. 11,622 
Motors applied for Sii sie im ei 18 
Total horse-power... $5 ve s iss 113 
Total applied for in 8.7.P. equivalente... e. 14,447 


"/ 


ViEW OF GENERATORS. 


consists of two G.E. 60 motors with series parallel controllers ; 
the motors being specially designed for this work on account 
of the very narrow gauge, namely, 2 feet 114 inches ; in other 


Cross section double track centre poles, 
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7 V GEO 
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Cross section, double track side poles. 


DETAILS OF CENTRE AND SIDE POLES. 


respects the car equipment follows the standard practice of 
the B.T.H. Company. 

The supply of current for light, &., was started about 
the beginning of September, and since then about 180 cus- 
tomers have been connected to the mains, 


When the public arc lighting is permanently arranged, 
there will be altogether about 100 lamps.” ~ s 

The tariff for light is 5d. per unit for the first two hours, 
and 1d. afterwards, on the Brighton system of chargi 
The present tariff for motive power is 44d. per unit for 
the first hour, and 1d. afterwards. 

The British Thomson-Houston Company, Limited, were 
the contractors to the Cork Electric Tramways and Lighting 
Company, Limited, for the v as a whole—constraction, 
building, machinery, &c., ir ection with the system, and 
themselves supplied complet xtrical equipments of the 
power station and cara. 

The following were the chief sub-contractors to the 
British Thomson-Honston Company, Limited :— 


Permanent way, power hcuse Mr. W. M. Murphy, Dablin 


‘buildings, &c. 
Engines Messrs. R. W. Blackwell & Oo, 
London. . 
Boilers Messrs. Babcock & Wilcox, Limited, 
London. 


Auxiliary & tus, pumps, The Wheeler Condenser and Engineer- 
GO d onere M. ' ' ing Company and the Blake and 
Knowles Steam Pump Works, 

Limited, London. 


Battery The Tudor Accumulator Company, 

Limited, London. : 
Traveller : Messrs. Jessop & Appleby, L xicester. 
Cars ... 85 25 .. The Brush Electrical En 


gineering 
Company, Limited, Loughborough. 
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Peckham tracks : "cet R. W. Blackwell & Co., 
ondon. 
Overhead line construction... a pele R. W. Blackwell & Co., 


ndon. 
Lighting network and cables Callender's Cable and Construction 
Company, Limited, London. 
Arc lamps and hocds .. The General Electric 


Company, 
Limited, London. 


Alderman Fitzgerald, of Cork, was sub-contractor to Mr. 
W. M. Murphy for the buildings in connection with the 
power house. 


SALISBURY ELECTRICITY WORKS. 


In 1894 a few ere gentlemen started the Electric 
Light Company in Salisbury. They secured an option to 
purchase the old Town Mills and adjoining land as a site for 


H x 
T. 


Jes * E NP E. C0 
3 E A i 
MT A Lu One 7. Dun * " * 
E : 
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7 RES 


than 100 yards from the centre of the city ; the site is about 
half an acre in extent, and was the property of the Dean and 
Chapter of the cathedral for seven centuries. The old Town 
Mills is on the site where a mill probably already stood when 
the city was moved in the thirteenth century from its first 
position on the top of a neighbouring bill to its present 
situation at the junction of the Avon and the Nadder, the 
former of which now supplies part of the energy for supply- 
ing light in the city. Quite u number of interesting curiosi- 
ties were found during the excavations. 

The present mill buildings are only about 150 years old, 
and were fitted with four undershot wheels, which were used 
for flour and snoff grinding. One of these had been removed, 
and an iron eel trap grating fitted in its place. 

It would take much too long, although it would be an 
interesting task, to describe the manner in which the old 
mil] has been altered into an up-to-date electricity works. 

At the east erd of the works isa new two-storied building, 
S as an office and showroom, with a store and workshop 

ow. | 


GENERAL VIEW OF INTERIOR. 


the works, and in due course obtained a provisional order. 
As the Board of Trade threatened to rescind the order, the 
company approached Messrs. Edmundsons, of Westminster, 
who undertook to find a portion of the capital required if the 
remainder was procured locally. Only a small further sum 
was subscribed locally, but Messrs. Edmundsons having, in the 
meanwhile, largely increased their capital for the express pur- 
pose of dealing with such contracts, eventually undertook to 
put down the works, finding nearly all the capital required. 
The works in Salisbury have throughout been designed and 
carried out by Messrs. Edmundsons, and we think they have 
every reason to be proud of the result. Mr. L. A. Hards, 
who acted as their resident engineer, is now engineer to the 
Salisbury company. 

A better position for a supply works than the old Town 
Mills it would hardly be possible to secure, it being not more 


The next building is the old four-storey mill, having on 
the ground floor the eel trap, tank, and storm water-gate at 
one end, and further storage room at the other. On the first 
and second floors are the accumulators. The upper floors 
are empty. 

The engine room is a new building containing the turbine, 
engine, and dynamos. 

The boiler house is at right angles to the engine room, and 
the triangular shaped room between is intended to hold the 
condensers when the load on the steam plant warrants the 
cost of adding these. = = .- - - 

The whole of the engine and boiler house are built of fire- 
proof materiale, the roof being iron, glass, and tiles, the walls 
are built for the mot part of flints set in cement. 

As the buildings are in such a prominent position in the 
city, Mr. E, Doran Webb, the architect, refused to have any- 
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thing to do with the work, unless he was allowed to design 
a building ard chimney as little unsightly as possible, and 
certainly we must congratulate bim on what is probably the 


most picturer que edifice of the sort in England. 


A siding of the L. and S.W.R. adjoins the company's 
property ; some day no doubt this will be made use of, but 


for the present, as 
the consumption of 
coal will be small, 
it will be carted to 
the works. 

The builder of 

the works was Mr. 
E. Hale, of Salis- 
bury, and of the 
chimney Mr. J. 
Thompson, of Peter- 
borough. 
. The chimney is 
octagonal, 100 feet 
high and 6 feet 
diameter inside. 

There are at pre- 
sent in place & 50- 
H.P. vortex turbine 
and Parker dynamo, 
one Babcock and 
Wilcos boiler of 
1,218 tquare feet 
heating surface, two 
Worthington feed 
pumps, one of 
Joseph Wright's 
Excelsior feed 
heaters, and a 
Belliss- Parker set 
of 84 kilowatts out- 
put, 180 amperes, 
and 460 volts. 

Space has been 
left and all pro- 
vision made for add- 
ing another boiler 
and engine set when 
required, but it is 
probable that 80 
much useful work 
can be obtained 
from the turbine 


that these will not be required for another year. 


STEAM 


The steam pipes are on the usual ring main principle, and 


the feed pipes, &c., in duplicate. 


A galvanised iron tank capable of holding 2,000 gallons 


THE ORIGINAL OLD Town Mirtzs. 


is supported by an arch high up in the boiler house, to give 


a supply by gravitation to the feed heater. 


The supply in Salisbury is at present being given from the 


turbine, which is one of Messrs. Gilkes of Kendal’; 
make, with revolving wheel 8. feet 6 inches diameter, 
and is capable of giving 60 H.P. with 5,888 cubic 
feet of water per minute working under a 7 feet head, 
It runs at 28 revolutions per minute, and drives the 
dynamo at 200 revolutions by gearing and belting. 
| The turbine is 
fitted with movable 
guide blades for 
adapting the en- 
trance orifices to 
any quantity of 
water below the fall 
supply. These are 
fitted with gearing 
for adjusting them. 
The hand wheel for 
this purpose is 
placed most conve- 
niently in the centre 
of the switchboard. 
As the plates of the 
turbine are 
massive, it is quite 
hard work to clos 
them, and an elec- 
tric motor is to be 
fitted to give the 
switchboard atten- 
dant a quicker and 
easier control. The 
whole of the regule- 
tion is carried oat 
by thia wheel, there 
being no use in in- 
Ferbing resistance 
in the field of the 
turbine -driven 
dynamo, as the 
wheel only runs the 
faster to make u 
for the weaker fie 
The dynamo 
driven by this tur- 
bine is composed 
of two machines 


SET. 


giving an output of 
100 amperes at 230 volte, one machine being connected 
each side of the three-wire system. On the ends of the 
dynamos are coupled the boosters, to add the extra pressure 
for charging the accumulators. 

The armatures of the boosters are wound on a sleeve and 
slipped on to the end of the spindles of the dynamos. __ 

In the event of the turbine being out of use, this machire 
can be used as an ordinary balancer booster combination by 
the removal of the belt. | 

The switchboard was made by Thos. Parker, Limited, to 
Messrs. Edmundsons’ designe, and is very compact; indeed 
if one may find a fault, it is a little too crowded. It 5 
divided into three parts. On the left-hand are the switches, 
ammeters, auto cut-outs, &c., for the combination dynamo 
and booster, also the battery regulating switches and am- 
meters, the throw-over switches, zero indicators, &c. On the 
right-hand panel are the feeder, ammeters, and duplex cat- 
outs, the dynamo ammeters, auto cut-outs, fuses, &. 

The centre panel carries the recording voltmeters, record- 
ing ammeter on the earth connection to the neutral vir, 
cut-outs, switches, &c., for testing the insulation of the 
mains. | 
Through the centre of this panel projects the spindle of 
the gear for opening and closiog the blades of the 
turbine, and an indicator is fixed, showing the position 
of the blades, and also the level of the top and bottom 
water, so that at a glance the attendant can see the poston 
of affairs. t , 

Two Kelvin large dial voltmeters— one on each side of the 
system—are fitted on the side wall, so that they can be seen 
when standing in front of the switchboard, or any part of the 
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engine room. The pressure at the consumers’ lamps is 210 
volts. f l 

Thomson-Houston meters are fitted on the output of the 
dynamos and on the battery circuits ; these latter read forward 
when charging and backwards when. discharging, and there- 
fore give the energy lost in the cells. 

There are 230 accumulators, D.P. type, 715 ampere-hour 
capacity, 80 am- , 
peres at 420 volts 
for nine hours, or 
119 amperes for 
four hours. 

At present the 
turbine rans for 
abont 18 hours daily 
—in the morning 
for charging and 
in the evening with 
the cells to supply 
the light required. 
The water - power 
varies very con- 
siderably, but even 
inthe driest weather 
of last autumn there 
was always about 
15 H. P. available. 
The average amount 
is 25 to 30 H. P., 
and when the river 
is flowing full 50 to 
60 H.P. With the 
aid of a large bat- 


Already considerable extensions of the mains have been 
laid, owing to the demand for light in the residential dis- 
trict of the city. 

In August last the Corporation advertised for tenders for 
street lighting. They had previously been paying about 
£902 a year for gas, some of the lamps being extinguished at 
11.0 p.m. for part of the year. The estimated extra cost of 

| al nigbt lightiug 
was £136 — total, 
£1,038. 

The electric light 
company quoted for 
16 arc lamps (and 
25 incandescents 
after 11.80) and 
245 incandescents 
burning all night, 
£704; but the gas 
company  reducel 
their price to £575 
for all night lamps 
and secured the com 
tract for three years. 
Taking into ao- 
count & number of 
additional lamps 
which are to be 
fixed, the advent of 
the electric. light 
company saved the 
city some £500 per 
annum. : 

Salisbury. has a 


tery this power will 
be sufficient for a 
large portion of the 
current required in . 
asmal town like Salisbury, and is of great advantage as 
regards the cost of suppi. E 

The mains are of Messrs. Callender's jute insulated lead- 


. PORTION oF TURBINE PLANT, 


e .- 


covered and armourad type, the feeders being concentric and 
the distributors three-core. 


The lengths laid are :— 
Feeder No. 1 ... 880 . 117 yards 
Feeder No. ... is we. eil ai 
Bub-feeder  ... i .. 567 , 
Distributor ... dx .. 892 ,, "100 


TURBINE DRIVEN DyNAMos. 


population of about 
16,000 inhabitants 
and contains no 
very large hotels, 
colleges, or public buildings, so. that to have secured the 
equivalent of 2,500 8-C.P.:lamps connected since the supply 
was started in July is auspicious of a successful career. 
With the water-power the running expenses should work 
out very small, and we shall look forward with interest to the 
publication of the result of the firat year’s working, which we are 
satisfied should prove a record for a supply works of this size. 

The formal opening took place on Monday last, the Right 
Hon. the Earl of Pembroke starting the machinery. In the 
evening there was a festal gathering at the “ White Hart 
Hotel,” in response to the invitations of the directors of the 
Salisbury Electric Light and Supply Company, Limited. 
The chairman, Mr. Gramshaw, having proposed the usual 
loyal toast, and in order to anticipate the departure of some 
of the guests who had to return to London, Ald. Hammick 
proposed the toast of The Visitors," and coupled with it 
the name of Mr. Tom Callender. In 80 doing he congratu- 
Jated Mr. Callender on the way in which his firm had carried 
out the work of laying the cables, and the freedom from 
vexatious interference with traffic arrangements. Mr. 
Callender, in a felicitous speech, foretold the rapid growth 
of the supply station. The toast of The Company was 
then given, to which Mr. Gripper responded in a ready and 
witty speech directed in a friendly and facetious way at the 
gas interests. Mr. Gramshaw proposed the Mayor and 
Corporation," coupled with the name of Councillor Alexander, 
the mayor. That gentleman having responded, Councillor 
Marlow gave “The Local Visitors,” to which Mr. Brickler 
and General Holling replied, and the proceedings soon after 
terminated, at least so far as the official festivities were 
concerned. RE | 

Among the principe] guests were Mr. Pownall, town olerk, 

. Boothams, assistant borough surveyor; Ald. Griffin; 
Councillor Haskins ; Mr. Proctor; Mr. J. C. Wigham ; Mr. 
Mayes, Ventnor; Mr. Malden, secretary to the company; 
Mr. Harde, the resident engineer, and various other members 
of the Corporation, several of the largest consumers, and 
representatives of the local press. 


Chancery Notice.—Mr. F. F. Bennett, of Manchester, 
informs us that the Court of Chancery have now realised all 
the assets of the late firm of Bannett & Druce, of Preston, 
and a dividend of 20s. in the £ is being paid in same. 
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THE USE OF MECHANICAL POWER. 


WHAT A PENNY SAVED PER Cán MILE MEANS. 


For the benefit of members of local authorities who are, 
perhaps, for the firat time, directing serious attention to 


tramway questions, 
we have drawn up 
a table which will 
show ata glance the 
effect of reducing 
the working  ex- 
penses of & tram- 
way by Id. per car 
mile run. The 
tramway director or 
manager does not 
need to trouble 
himself with these 
figures, unless for 
the purpose of 
handy reference, but 
to many members 
of local authorities 
they may open a 
new vista. The 
table is drawn up 
on a basis of an 
average car speed, 
including: stop- 
pages, of six miles 
an hour. If a 
higher speed, say, 
eight miles an hour, 
were postulated, thé 
only colamn in the 
table requiring 
material alteration 
would be the second, 
as fewer cars por 
mile of double 
track would be 
required. As the 
cars would, how- 
ever, be running 
proportionately fas- 
ter, the . mileage 
made per mile of 
track and the money 
columns would b» 
approximately the 
same. In making 
an installation there 


would be a saving in the capital invested in cars, especially 
if electricity were used; but, owing to the higher speed, the 
power to be provided at the power station would be about 


the same. The following is the table :— 


SALISBURY ELECTRICITY Works.—TuHe Orp Town MILLS UP-TO-DATE. 


| TuS 
l Additional 
Car miles per annual profit 


Minutes 8 por double track per double track track mile on 
headway. track mile. | mile per day of mile from which the added 
: 18 hours. saving ld. per profit would pay 
| car mile. b per cent. 
B Rr £ £ 

10 | 2 | 216 | 328 6,5€0 

Z. 3 3 324 492 9,840 

5 | 4 | 432 656 13,120 

4 5 540 820 16,400 

3 | 7:6 1,150 25,000 

2 10 1,080 1.612 32.840 

13 14 1,512 2.300 46,000 


It will be noted that for à 10 and a 7-minute service the 
saving of 1d. per car mile capitalised at 5 per cent. hardly 
warrants a very costly reconstruction. For such services 
the trolley wire system would no doubt be adopted, other 
things being favourable; and if the existing tracks were 


* Railway World. 


Additional capi- 
tal per double 


| z 


e Se good and strong, the tums in the last column 
would be more than sufficient for installing electricity. But 
two points must be noticed. The first is that on any 
isolated tramways where none of the lineg require a more 
frequent service than 7 or 10 minutes, it is scarcely likely 
that any expensive change in motive power would be carried 
out without careful consideration as to prospects of increased 
traffic. But, as a rule, these quiet lines are merely the 
suburban erten- 
tions of larger and 
busier systems, and 
as such could be 
equipped and 
worked electrically 


or by cable wi 
cheaply comp 
with what would b: 


the case if they 
stood by them- 
selves, The second 
point is that the 
eavicg as Ccmpired 
with horte traction 
would with electri- 
city almost cer- 
tainly be more than 
1d. per car mile. 


It is quite possible 
that it would be 
and in that cas 
the sums in the 
money columns 
would be doubled. 
When we cometo 
a -minute head- 
way we enter the 
region where, if tha 
routes were suitable, 
electric and cable 
traction would pro» 
bably be about 
equally economical 
to work, though the 
capital expenditure 
for cable would be 
somewhat greater. 
If the route was 
very hilly cable 
traction would show 
greater economy in 
comparison than if 


it were  approxi 
mately level. 0i 
the cable 2 we 
might look for 4 
saving per car mile of about 2d. Itis not easy to speak with 
certainty as to the saving by electricity, as expenses pr 
much in different circumstances and localities, but still we 
might hope for nearly, if not quite, 2d. With the cable 
system greater confidence may be felt in prophesying. Bat 
when we come to a headway of 3 minutes or lees any 
uncertainty as to adopting either form of traction dis- 
appears, because it is plain that a saving of Id. per 
car mile more than covers any capital expenditure 

to make the conversion—an expenditure which for 
services would be about the same for either system of traction. 
Speaking generally, the electric system does not show & very 
great reduction in working cost per car mile as the service 
increases in frequency ; but at all events we can be sure 
ld. of saving as compared with horses, even thongh We 
neglect the increased public patronage from imp I 
power. As for the cable system, it is absolujely certain that 
on such mileages the saving would be 3d. per car mile, while 
4d. might with some confidence be anticipated. These 
savings go upon the assumption that the expenses for horse 
traction are on the usual scale of from 9d. to 10d. per car 
mile. If the higher speed of 8 miles an hour is taken, 

and some other heavy items per mile run would 
diminished still more, and then the saving of 41. would 
become almost certain. On a 2-minutes’ service it will be 
noted this saving, capitalised at 5 per cent., represents fally 
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£130,000 per double-track mile. Under most unfavourable 
local conditions as to curvee, narrow streets, and slow speeds, 
we could look for, at the very least, a saving of 2d. Yet 
there are people who “ boggle over spending £20,000 or 
£25,000 per mile of street for the installation of cable or 
electrio haulage on lines of dense traffic. 


TELEGRAPH AND TELEPHONE NOTES. 


All-British Pacific Cable.—The Times Ottawa corre- 
spondent telegraphed on 19th inst.:—' It is now announced on 
authority that the Dominion has offered to contribute an equal share 
with the Imperial Government of the cost of the construction of the 
Pacific cable, the joint obligation not to exceed five-ninths of the 
whole cost. The Australian colonies have undertaken to contribute 
the balance." In reference to this announcement the St. James's 
Gazette remarks that it is one of first-rate importance. “It would 
seem that at last some of the serious difficulties which have stood in 
the way of the successful accomplishment of the project have been 
removed. Canada has offered to contribute an equal share with the 
Imperial Government of the cost of construction, and it is further 
stated that the Australasian colonies have consented to contribute the 
balance. Once again has the Dominion stood out boldly on behalf 
of ascheme, the imperial importance of which cannot be exaggerated. 


A for Australia, it is obvious that the Antipodean Cabinets have all 


along favoured the Pacific cable in preference to that which it was 
proposed to construct vid the Cape, to which reference was made in 
these columns recently. Meanwhile, it is to be hoped that the Pacific 
cable will speedily be laid, and if at some future date & further means 


. of communication with Australia could be found in a line which 


CABLES 
' West Indies— 


should touch at the Cape, so much the better. Then, for the first 
-— we should see an all-British telegraph cable girdling the 


The Amazon Cable.—An American India-rabber 
journal says: "On September 28th a cable steamer left London 
with 100 miles of submarine cable forthe Amazon Telegraph Company, 
Limited, to be laid in the Amazon, indicating that further repairs are 
needed in the ill-fated cable in that river. The core consists of 
T-strand copper conductor, weighing 130 lbs. per mile, insulated 
with an equal weight of Hooper's patent India-rubber." 


French Telephones.— According to the Times Paris 


" correspondent a telephone to Brest was opened last Saturday. It 


. Dartmouth-Guernsey 


will probably be extended to Cherbourg. A line to Luxenburg, vid 


. Longwy and Nanoy has also been arranged for. 


Down. 


Telegraphic Interruptions and Repairs:— 


Repaired. 


St. Lucia-Bt. Vincent .. Sept. 24th, 1898  ... 
Amason Company's cable— 
Oable beyond Gurupa [Ir June 8th, 1898 eee eee t 
ee. Dec. lat, 1898 . Dec. 15th, 1898. 


New York-Hayti ... Nov. 30th, 1898  ... . 

Para-Maranham séu wo. Nov. 25th, 1898 ... m 

Bitia-Canaie ... .. Dec. 16th, 1898. - 
LANDLINES. 

Majunga- Tananarive „ Dec. 17th, 1898 


Saigon-Bangkok xk ... Dec. 16th, 1898. 


n 99 eee eee Dec. 20th, 1898 e. 


Telegraphs to Fashoda.—A Reuter's despatch from 
Cairo says that after Lord Kitchener's arrival at Omdurman, the 
construction of telegraph lines will be begun to Fashoda and the 
Sobat River, and algo between Kaseala, Gedaref, and Sennaar. 


The Telephone in South Africa.—The Cage Times 
tays:—" It is understood that the postal authorities have under con- 
sideration a proposal to connect the leading towns in the Eastern 
Province by telephone. The connection will be applied to Port 
Elizabeth, Graham’s Town, King William's Town, East London, and 
Queen's Town." 


The Telephone Purchase.—The subjoined important 
letter appearing in the Times from the president of the National 
Telephone Company gives & cautiously worded but decided approval 
to the suggestions made by Mr. Edward Rae with a view to arriving 
at a basis for nationalising the telephone system :—"Oxford Court, 
Cannon Street, E. O., December 13th. The letters from Mr. Edward 
Rae appearing in the Times of 16th and 30th ult., suggesting the 
advantages whicb would arise from the absorption of the business 
and machinery of the National Telephone Company by the State, 
have naturally received the most careful consideration and attention 
of the board. The board are sensible of the deficiencies of the pre- 
sent system, but must remark that these are greatly attributable to 
the want of proper facilities for construction and maintenance of 
plant; to the insecurity of the present tenure of the company, and to 
the absence cf those favourable conditions which apply to other com- 
panies conducting public services under the authority of Parliament. 

e board are, and have been, only too anxious to co-operate with 
the Post Office (as that department can testify) in effecting improve- 
ments and development in the business; and if, as seems to be pos- 
sible, the drift of public opinion should result in the desire to transfer 
the telephone business to the State, they would feel it to be their 


... Dec. 16th, 1898 


duty, upon reasonable and fair terms, loyally to co-operate in bringing 
about the change, and, subject to the responsibility of consulting the 
shareholders, I am authorised to say, in answer to Mr. Rae's first 
question, that his proposal, if it should assume a practical shape, tbat 
is to say, if the Government should entertain the question of pur- 
chase, would form an acceptable basis of negotiation; and, to his 
second, that on the assumption that the business be conducted on 
commercial principles, the future earning capacity from year to year 
is not over-estimated; but, on the contrary, if the restrictions and 
difficulties now attending the operations of the company be removed, 
they are largely under-estimated.— J. S. FonpEs, President." 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Burnley.—January 10th. The Co 


for underground eleotric light cables an 
„Official Notices December 16th. 


Christiania.—January 4th. The Secretary of State for 
Foreign Affsirs bas received a despatch from Her Majesty’s Consul- 
General at Christiania stativg that tenders are invited by the 
Norwegian State Railways Administration for the delivery of various 
telegraph and telephone materials. Tenders, in sealed envelopes, 
marked  "'Telegrafog Telefonmateriel,“ must be received at 
“ Styrelsens Expeditionskontor, Statsbanerne, Christiania,” by 7 p.m. 
on January 4th, 1899. A copy of tbe conditions of contract may be 
examined on persons] application at the Commercial Department of 
85 Foreign Office, S. W., any day between the hours of 11 a.m. and 

p.m. 

Cumberland.—January 2nd. The Visitors’ Committee 
of the Cumberland and Westmorland Asylum invites tenders for the 
supply and erection of an electric tell-tale clock with 30 stations. 
Bee our “ Official Notices" December 16th. 


Dublin.—December 28th. The Corporation is inviting 
tenders for the supply of a high tension single-pole switchboard. 
Specifications and drawings can be seen at the offices of Prof. 
Kennedy, 17, Victoria Street, S. W., and copies can be obtained from 
the City Engineer. See our Official Notices December 16th. 


Edinburgh.—January 9th. The Council invites tenders 
for switchboard and boosters for the Macdonald Road lighting 
station. See our Official Notices December 16th. 


Glasgow. — January 21st. The Corporation invites 
tenders for generating plant at one or other of their new electricity 
works:—Two engines each of 200, and two of 400; three of 1,100, 
and two of 2,200 indicated horse-power, with dynamcs and condensing 
plant. Specifications, forms of tendere, &c., from Mr. Ohamen, 
city electrical engineer. See our “ Official Notices" December 16th. 


Leeds.—December 29th. "The Council is inviting tenders 
for underground conductors, switchboards, &c., in connection with 
the electric tramways. Particulars from the city engineer or Messrs. 
Hopkinson & Talbot, 26, Victoria Street, B.W. See our “ Official 
Notices " December 9th for particulars. 


Londonderry.—December 24th. The Corporation wanta 
tenders for the supply of arc lamp globes and carbons, for the year 
aang December 31st, 1899. See our “ Official Notices " December 
16th. 

London, N.—The Mildmay Radical Club wanta tenders, 
under certain conditions, for an electric light installation for the Club 
and Institute, 34, Newington Green, N. See our Official Notices ” 
this week for particulars. 


Norway.—January 4th. The Norwegian State railway 
authorities in Christiania are inviting tenders until January 4th for 
the supply of 14 tons of telegraph wire, 3,500 porcelain insulators, 
10,000 zinc reds for primary batteries, 1,000 sinc cylinders and 
4 kilometres of insulated copper wire. Particulars may be obtained 
from the Bureau des Telegraphen-Inspectors, Ost bahn Station, in Chris- 
tiania, and tenders marked Telegrafog Telefonmateriel, are to be 
sent to the Expeditionsbureau der Verwaltung der Staatsbahnen, 
Jernbanetorvet 8/9, Christiania. 


Stirling.—January 2nd. The Burgh Commissioners are 
inviting tenders for Lancashire boilers, engines, dynamos, pumps, 
piping, crane, accumulators, switchboard and boosters, arc lamps, 
and various other apparatus, &c., for the electric lighting of the 
town. Consulting engineer, Prof. A. B. W. Kennedy. See our 
Official Notices“ December 9th for particulars. 


Sanderland.—December 30th. The Corporation wants 
tenders for the supply of three 125-kw. direct current high speed 
steam dynamos, 460 volts. Borough electrical engineer, Mr. J. F. C. 
Bnell See our “ Official Notices" December 9th for particulars. 


Tunbridge Wells.—January 11th. The Corporation is 
inviting tenders for the erection of three telephonic fire alarms within 
the borough. Tenders to the Town Clerk. 


ration wants tenders 
switchboard. See our 


CLOSED. 


Burton-on-Trent.—The Council recently invited tenders 
for a new engine and alternator for extensions, and 18 tenders were 
received. That of Messrs. Fowler & Co., of Leeds, has been 
accepted at £2,965. 
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Cheltenham.— The Council recently accepted the tender 
of Messrs. Nalder Bros. & Thompson for the supply of an accumula- 


tor and exciter switchboard at £290. Messrs. Siemens Bros. & Co. 


also tendered. | 


Llanrwst.—The tender of Messrs. Calvert & Co., of 
Manchester, has been accepted for electric lighting the town of 
Lianrwst, North Wales. 


Liverpool.—The City Council has, on the recommendation 
of the Electric Power & Lighting Committee, entered into a contract 
with Messrs. Willans & Robinson, Limited, for the supply of four 
sets of plant similar to those on order for the Pumpfields station for 
£6,939 per set. 


Shoreditch.—The Lighting Committee reported to the 
Vestry on Tuesday that Messrs. Glover & Co., the present contractors, 
were unable to effect an early delivery of the cable required for the 
extension of the lighting system in the district of Haggerston. The 
chief electrical engineer had suggested that the cable should be ob- 
tained from the British Insulated Wire Company at the following 
prices, which include supply, drawing in and jointing of the cable :— 
1°” conductor, 11s. 6d. per yard; 775^" conductor, 98. 4d. per yard; 
'D?^" conductor, 6s. 5d. per yard; 25 conductor, 3s. 8d. per 
ns committee recommended and it was decided to accept the 
tender. 


FORTHCOMING EVENTS. 


Tuesday, January 10th.—At 8 p.m. The Institution of Civil En- 
gineers. Paper on High-speed Engines.” By John 
Handsley Dales, A.M.I.C.E. 

Friday, January 13th—At 8 p.m. The Institution of Civil En- 
gineers. Students’ Meeting. Dr. Archibald Barr, 
M.I.C.E. (Professor of Civil Engineering and Mechanics 
in the University of Glasgow), will deliver an address 
on The Application of the Science of Mechanics to 
Engineering Practice.” 


NOTES. 


Xmas Greeting.—On December 24th last we expressed 
the hope that electrical firms would be ready to start the New 
Year with a determination to regain the ground lost to them 
by the unfortunate strike amongst the members of the A. S. E., 
which at that date showed no signs of a speedy settlement. 
Sinoe its termination the industrial trades seem to have been 
hard pressed to deliver old orders and make headway with 
new contracts, and altogether the engineering firms at all 
events, throughout the country, appear to be overwhelmed 
with work. This is a welcome change, and in wishing our 
friends and supporters a very Merry Xmas, we may be 
allowed to express the hope that business will long continue 
at 1 water mark to the mutual benefit of both masters 
and men. 


The Copper Market.—At the first glance the last fort- 
nightly statement of Messrs. H. R. Merton & Co. will be 
considered more reassuring by large consumers of a 
than any that has been issued for several months. The 
upward movement of copper has at last ceased, and the price 
of G. M. B's. for the fortnight ending December 15th is given 
as £55 6s. 8d.,a drop of 168. 3d., upon the price ruling 
during the previous fortnight. The cause of this sharp fall 
is not very apparent from the statistics given in Messrs, 
Merton’s circular. The total English and French supplies 
for the fortnight are only 7 tons in excess of the deliveries, 
and the stocks of copper ashore and afloat have only 
advanced from 26,897 tons to 26,904 tons on December 15th. 
Possibly the cause is to be found in buyers holding aloof and 
only buying in order to cover their requirements at the 
moment; and it would be a mistake to assume from this 
sharp fall in copper that the period of high prices is over, 
and that the metal will soon sink to its normal level of £50 
per ton. This desirable state of the market from the con- 
sumer's point of view can only arrive when there is a much 
larger surplus of copper than at the present date, and the 
fall in price will probably occur gradually, as the result 
of a slow accumulation of stocks during the coming year. 
Weshall probably have occasion to refer to this subject again 
next week. 


Electric Avenue,—In our issue of December 24th, of 
last year, we made special mention of this electrically lighted 
avenue, the pride of Brixton, and the display this year is in 
no way inferior to that of 1897, although the arrangement cf 
the evergreen festoons and electric lampe is quite changed, 
Last Christmas 80 festoons ran across the street at short 
distances apart, and some 300 incandescent lamps were 
picturesquely placed amongst the evergreens. To-day the 
decorations and some 400 glow lampe are alongside each 
footway with a huge crown of firs and laurels across the 
middle containing 54 incandescents to light it up, and at 
the Brixton Road end are two large stare, each illumined 
by five 50-C.P. lamps. Six arcs at intervals in the middle 
of the road, in addition to those along the footway to the 
total number of about 120, make the avenue a perfect blz: 
of light. Mr. Christie, the estimable engineer in charge of 
the Avenue central station is again responsible for the light- 
ing portion of the exhibit, which does him infioite credit, 
and once more we repeat that everybody should go and see this 
beautiful and unique display. An object lesson, too, in the 
central station is the perfect running of a Westinghouse 
engine, by Alley & Maclellan, which Mr. Christie cannot 
praise too highly after some three years freedom from trouble 
or repairs. 


Rope Driving.—We have received from Ironmongers’ 


Rope Works, Limited, Wolverhampton, a specimen of the 
paper rope to which we referred last week on page 910. It 
is simply a rope made in the usual way from threads of 
twisted manila paper. It is said to wonderful wear- 
ing power, and when treated with a special 1 1 
practically waterproof and, therefore, will be suitable for u 
even in damp air. Mr. Ironmonger has had one running fo 
a considerable time, and he believes it will, in time, takes 
foremost place among ropes for transmission He 
encloses, also, a small piece of the worn rope, in which we notice 
the polished condition of the strands inside, where friction 
generally results in the wearing away of hemp or cot 


ropes. Unfortunately, the three or four-strand question is 


still unsettled. One of the leading makers, and many engi- 
neers in Lancashire still advocates the four-strand form, As 
many engineers must be interested in rope driving, we wou'd 
advise them to examine this paper rope which seems worthy 
of serious attention. 


Electricity on H.M.S. *'Irresistible."—Three inde- 
pendent sets of dynamos and engines are required to licht 
H. M. S. Irresistible (first-class battleship, which was christened 
at Chatham Dockyard on the 15th inst. by H. R. H. Princess 
Christian), and to work the electric motor fans and the sir 
powerful search-lights with which the ship is fitted. Every 
compartment of the vessel, except in the double bottoms, wil 
be lighted by incandescent lamps, and Colomb’s lights are 
fitted for use when the dynamos are not running. The venti- 
lation will be secured by means of the motor fans. There is 
also to be a complete installation of electric bells and voice 
pipes, together with a system of loud speaking telephone: in 
various parts of the vessel. There is a steam capstan for- 
ward, but the after capstan is to be worked by two electric 
motors, supplied by Messrs. Clarke, Chapman & Co, of 
Gateshead-on-Tyne. 


Appointments Vacant.—The Manchester Tramways 

Committee wants a competent engineer to esist in engineer- 
ing work in connection with the conversion of the exisiting 
lines to electric traction; salary £200 per annum. A tem- 
porary engineering assistant at 50s. per week is also wanted 
for the same department. See our “ Official Notices this 
week. 
The Urban District Council of St. Aunes-on-the-35. 
Lancs., want an electrical engineer to design and superintend 
the erection of electricity works at £170 per annum. Se 
our * Official Notices.” 


The L. C. C. Tramways Appointment.— The Noitins- 
ham Tramways Committee has informed Mr. Baker, the 
chief officer of tramways that it cannot release him in les 
than six months, The I.. C. C. recently appointed bim in 
connection with the London tramways. For the present 
tramway matters are to be managed by a committee. 
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The Weston Standard Cell.—The Weston standard 
cell, in which cadmium replaces zinc used in cells of 
the Clark type, has been examined by Jaeger and 
Wachsmuth (Ann. Phys. Cham., 1896 (2), 59, 575—591). 
T'hese authors found irregularities in the behaviour of cer- 
tain of the cells dealt with between 0? and 15? C., and an 
investigation was recently undertaken by Ph. Kohnstamm 
and Ernst Cohen for the purpose of ascertaining the cause of 
this peculiarity. Attention was, in the first place, directed to 
the crystallised cadmium sulphate used in the cell. As some 
doubt exists with reference to the composition of this salt, 
careful analyses were made and were found to be in agree- 
ment with the usually accepted formula, 8CdSO, + 8H;0. 
Solubility determinations and the investigation of some other 
properties of the solutions show that this salt andergoes some 
change at 15°, and that it is this change which affects the 
behaviour of the Weston cell at this temperature. The salt 
does not, however, appear to change in composition. For 
practical purposes, therefore, the use of the Weston cell 
should be restricted to temperatures above 15°. For further 
details consult the Ann. Phys. Chem (II.), No. 65, p. 344, 


for the original paper. 


The Comparative Efficiency of Water-Tube and 
Water-Tank Boilers.—There appears in the Practical 
Engineer, by Geo. Akhurst, one of the best comparisons we 
have seen between water-tube and shell boilers. He dis- 

of the numerous fallacious ideas which are based on 
an entire misconception of the relations of water capacity, 
duration of steam raising, steam dryness, and so on. He 
considers water-tube boilers are altogether behind shell 
boilers in economy, and he instances the water-tube boilers 
of H.M.S. Terrible, which burn 1°71 to 2°17 lbs. per I. H. P. 
hour with a pressure of 240 lbs., whereas shell boilers at 
160 Ibs. pressure commonly attain the lowest figure of 1°71 
lbs. Oar author does not consider that the Scotch or shell 
boiler will be displaced until pressures of 300 Ibs. enable the 
engines to secure by high pressure a sufficient advantage to 
over-balance the lower efficiency of the boiler as a fuel user. 
It is still, however, open to makers of shell boilers to provide 
for even 300 lbs. pressure. Already they have coped with 250 
lbs., and finality has not been reached in materials. For marine 
purposes the complicated brickwork of water-tube boilers is 
unfavourable to them. The features of the water-tube 
boiler to give it an advantage in places are its sectional 
character, an ability to stand the highest practical pressures 
which the future may yield, and greater safety at high 
pressures when materials are perhaps weakened by excess of 
temperature. Bat for steady steaming, especially on inter- 
mittent work, larger water capacity is an essential. Water- 
tube boilers are also more limited in their choice of water, 
which must be good, free from incrusting matter, and non- 
corrosive. 


An American View of the London Tramway Situs- 
tion.— Mr. Albert L. Johnson, of the Nassau Electric Rail- 
road Company, who has done a great deal of electric railway 
construction work in America, has recently been paying a 
visit to London, and in an interview with the London repre- 
sentative of a New York newspaper he has been giving his 
impressions of the tramway situation here. Mr. Johnson is 
reported to have said :—“ There is no doubt in the world 
that in the next 18 months electric railways will have gained 
a decided footing in the city of London. I have been invited 
here to consult with other experts on the proposition, and 
whether I or someone else put in these lines makes little 
difference. They are bound tocome. I have been engaged 
for the last 10 daya in looking over the entire field, and I 


can safely say that there is no place where the natural con- 


ditions for electric street railway constraction are so good or 
where there is such a demand for them as in this great city. 

. . All the underground and tramway prices in London 
are ridiculously out of proportion to the length of space 
covered, and there is no reason why people should not travel 
just as cheaply bere as they do in New York. As I said 
before, there is the greateet opportunity for electric raitway 
construction in London offered by any place in the world, 
and it is the only solution to the vexed question of con- 
gested London traffic. I expect that some definite results 
will be obtained within a short time.” Probably Mr. Johnson 
is reckoning without the London County Council. 


The Rise in the Price of Copper and Copper Com- 
pany Flotations.—As a result of the high price of copper, 
there is quite a small “boom” occurring in the copper 
mining world, and during the past ten days the prospectuses 
of three copper mining companies have appeared in the daily 

pers. Ina note in our last issue we gave some details of 
the most important of these—the Le Roi Mining Company, 


formed to purchase and work mines in British Columbia. 


We now give some particulars of the other two companies. 
The first, the Copper Corporation of Chili, has a capital of 
£200,000, and is formed to purchase and work mines situated 
in the province of Atecama, Chili, which have previously 
been worked. £130,000 is to be paid to the vendors who 
are re- selling at a profit; and the expenditure of £25,000 
will be required to place the mines and plant in good 
working order. The second company is the Mid-Moonta 
Copper Mines, capital £130,000. The mines which this 
company is to purchase and work cover 152 acres, and are 
situated in South Australia. The vendors have spent £4,000 
upon developments, and are now re-selling at a profit. The 
purchase price is fixed at £100,000 in cash and shares. From 
the copper consumers’ point of view this promotion of new 
companies and development of new mines at the present 
moment is wholly beneficial ; since the greater the production 
of copper and the larger the number of independent mining 
companies, the more rapid will be the decline in the present 
abnormally high price of copper. From the investors’ point 
of view, however, the present “boom” in copper company 
flotations is not an unmixed blessing. At the present price 
of copper, it is exceptionally easy to show remarkable returns 
upon capital in these propectuses ; and the danger lies in the 
readiness of promoters to take advantage of this fact, and to 
obtain for the properties sold, prices much beyond their real 
value. Over-capitalisation with its concomitant evils is thus 
likely to occur ; and we take this opportunity to warn our 
readers of the risk they are taking in investing in these new 
copper mining companies without first obtaining expert 
opinion upon the statements made. 


High Speed Steam Engines.— There appears a plea for 
high rotative speed in the Engineering Times by Mr. Norris. 
He points out the saving of steam which high speed secures, 
and attributes tbis to the greater ratio of the weight of 
steam per unit of time to the weight of the cylinder. He 


says a fixed amount of condensation and re-evaporation must 


go on in a given time; but he does not make it quite clear 
that the benefits of high rotative speed with short stroke are 
largely in the reduction of the time duration per stroke and 
the increase of the cylinder volume per unit of circym- 
ference. Against this latter is to be placed the increasé of 
area of the cover surfaces and piston surfaces whose action 
is, perhaps, the most pernicious of any part of the or nea 
and it is very doubtful if the most has been done with long- 
stroke engines, whether the mean speed of piston has not 
been too much reduced in the high rotation engine, which 
has an abnormally large area of cylinder and piston ends in 
relation to piston speed. Mr. Norris is wrong in claiming 
that the high rotation engine has so much power for ita size. 
This is not so per cylinder volume. It is entire y to the 
small duration of each revolution period that this engine 
owes any economy it may possess in respect of reduced 
cylinder condensation, and, considering the large area of 
steam exposed surface in such engines, it is clear that if there 
is any reduction of cylinder condensation the effect of rapid 
rotation must indeed be good, for an economy has been even 
effected in face of an increased ratio of surface.  Henoe it 
follows that further economy may probably be secured from 
longer strokes, so as to raise the piston speeds of high rota- 
tion engines. He claims sup2rheating as being more effective 
in high speed engines and less of it being required, which, 
of course, follows naturally as a corrollary on the gain due 
to shortening the period of revolution. 


Lectures.—At a recent meeting of the South Stafford- 
shire Institute of Iron and Steel Works Managers, at the 
Mechanics’ Institute, Dadley, Mr. Horace Allen, C.E., read 
paper on * The Blast Furnace as a Source of Power.” 

At the University Engineering College, Glasgow, last 
week, Mr. W. B. Sayers lectured on The Economic Use of 
Electricity in Power Transmission and Distribution.” 


) 
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A New Electric Motor.—The Colliery Manager has the 
following :— | 


Mr. J. M. Hiley, foreman electrician with Mesers. Maxwell & Bon, 
Dundee, has invented and patented an electric motor. The machine 
is designed to utilise the current employed for lighting purposes on 
its passage to the lamps without diminishing the power thereof. At 
present the electric energy loses & proportion of its power on its way 
along the wires; but Mr. Hiley's motor will prevent this loss, and 
intercept for its own propulsion the energy which would otherwise 
be wasted. He has departed from the usual way of constructing 
motors, in so far that his machine is an arrangement of horse-shoe 
electric magnets. The rotary part is composed of four of these 
magnets mounted on a spindle, and wound in such a manner that the 
current is commutated to change the polarity of any one of the magnets 
at asuitable moment. The poles being mounted on a metal disc, the 
current is free to pass from any one pole to any other. Therefore, any 
two adjacent poo may form a complete horse-shoe magnet. By 
partially rotating the brushes round the commutator the speed of the 
machine may be governed. The field magnet terminates in a 
T-piece—that is to say, each pole is extended on each side of its axis 
so as to be opposite two or more poles of the armature or rotating 
part. They are so fixed to cut out the torque at the moment there is 
'a change of polarity in one of the rotating magnets. By this con- 
struction sufficient copper can be used in the winding to carry any 
desired amount of current. The machinecan be placed in series with 
any number of lamps without interfering with the power. Mr. Hiley 
has caused & model to be fitted up in the window of a hattery estab- 
lishment in Overgate, where it is working a revolving showcase, and 
has attracted a deal of attention. The current going to three of the 
lamps in the window is made use of to drive the motor, the other 
lamps being supplied from a separate circuit. The motor has bad a 
good trial, and as yet no perceptible difference has been observed 
oo e three lamps connected with the machine and those on the 
free circui 


A correspondent asks to whom is the greater honour due 


—to the inventor of the motor, or to the writer of the 
article ? 


Indicator Testing.—In the testing of indicators by 
means of a mercury colamn errors are very apt to arise, and 
these are pointed out by Prof. Jacobus in a recent paper 
wherein he describes other methods he has used. The 
measurement of pressure is obtained by him by means of a 
weight carried on a ground plug fitted in a ground hole and 
spun round to eliminate friction when teking the reading. 
In drawing the test lines a set should be taken after press- 
ing down the indicator spring and after pulling it up. In 
each case it ought to return to the same place, the instru- 
ment being rapped by a wooden stick to eliminate friction. 
Differences of temperature will give double lines for the 
same pressures, so that in testing on a rising and falling 
pressure care must be taken to secure fairly even tempera- 
tures on both up and down tests. Apparatus is described 
for testing by steam, air, or water pressure. A good deal of 
opena is likely to bə made as to the idea of the unre- 
liableness of the mercury column. 


The City Electric Lighting.—The City Press under- 
stands, on the very highest authority, that there is every 
ibility of a conference taking place in the Heér future 
tween the Streets Committee of the (Corporation and the 
City of London Electric Lighting Company with reference 


to the purchase by the Corporation of the company’s under- 
taking. The directors, it is understood, are quite prepared 


to sell their property if the terms offered are sufficiently 
tempting. Naturally, our contemporary is unable to give 
any indication of what the views of the board are as to the 
sum they will feel disposed to accept. 

Mr. Alpheus C. Morton, as a member of the Streets Com- 
mittee, writes to the Datly Chronicle denying that any 
arrangement has been made by that committee to hold a con- 
ference with the City Company on the question of purchase. 


He says the committee has practically refused to do anything 
of the sort. 


Cowper-Coles Recuperative Electro-Zincing Process. 
—This process, which has been on several occasions noticed 
in our columns, is coming into extensive use, and is now 
being utilised for a great number of purposes, especially for 
the coating of torpedo-boat destroyersand the tubes of water- 
tube boilers, such as the Belleville,” the zinc being applied 
externally, that is, the fire side, not internally. A plant has 
been designed for the Germania Shipbuilding and Engi- 
neering Company at Tegel, near Berlin, It is specially con- 
structed for coating tubes such as those used in the Thorny- 
croft, Yarrow, and similar water-tube boilers, 


~ 


The Largest Electric Plant in the World.—The 
Westminster Gazette says that a private cable message just 
received from New York gives interesting particulars regard- 
ing a contract which has been signed for the installation of 
what will be probably the largest electric railway plant, and 
for that matter the largest electric plant of any kind in the 
world. The Third Avenue Railway Company of New York, 
having decided to abandon its cable equipment for electric 
power, has awarded the contract for the steam and electrical 
equipment of its power house, which will contain machinery 
capable of developing 64,000 horse-power, and for its street 
railway lines, to the Westinghouse Electric and Manufactur- 
ing Company, of Pittsburg. The undertaking involves the 
expenditure of rather more than a million sterling, and the 
contract covers the steam engines, boilers, and entire steam 
plant, as well as the electric generators, motors, transformer, 
switchboard, and all other electrical apparatus required for 
the enterprise. 


Personal.— We congratulate Mr. John F. O. Snell, 
A. M. I. C. E., M. I. Mech. E., M. I. E. E., upon his unanimous 
N by the Sunderland Corporation as engineer for 
the construction and subsequent running of the Corporation 
Tramways. A Bill is now before Parliament. Mr. Snell 
will be responsible for carrying out the whole of the scheme 
including the permanent way and car sheds, as well as the 
purely electrical overhead and other equipment. Mr. Snell 
also has in hand the large extensions to the present lighting 
station and plant both for lighting and traction purposes, 
and is further changing the existing system over to 440 volts, 
The Council have agreed to pay him 100 guineas for his 
tramways report. His present engagement is to be termi- 
nated, and a further five years’ agreement entered into, on 
the following rates of salary :—First year, £600 ; second 
year, £700; third year, £750; fourth year, £800 ; fifth 
year, £800. We urderstand that Mr. Snell had previously 
received three offers of £600 a year. 

We regret to hear that Major-General Webber met with a 
mishap the other day while cycling along the Thames 
Embankment, injuries to the cheek bone resulting. We are, 
however, pleased to learn that he is progressing satisfactorily. 


On Examinations,—N. W. Sibley, B.A, LL. M., of 
Cambridge, rushed violently down a steep place into the 
St. James’ Gazette last Monday, possessed by a spirit of 
antipathy to examinations in exact science. His text was a 
slip in the wording of an examination paper, set 12 years 
ago, and his conclusion that examinations are ridiculous. It 
may be observed that this syllogism consists of a major 

remiss and a conclusion. The minor premisa is omitted, 
ut may perbaps be supplied. We fancy the future B.A. was 
plucked for his mechanics. At Oxford it would have been 
for logic. Now what is to be substituted for examinations? 
Sokratic dialogue, he says, and studious attendance at 
lectures. It is likely our B.A. can discourse freely on the 
nature of true virtue, or the difference between ideal beanty 
and a B. A. degree, and is not quite so strong on rule of 
three, or the cause of the tides. The oversight of a tired 
examiner at the end of term does not alter the fact that 
selection can only be made after testing, and that the only 
important quality of a candidate that can be tested is his 
intellect and knowledge. The infinitely more im 

quality, his personality and character, cannot be tested at all. 


Shock Fatality.—The inquest on the body of the man 
named Davis who was killed at Southampton while engaged 
repairing a joint of a high tension cable, was concluded on 
Tuesday, and a verdict returned of “ Accidentally killed. 
The borough coroner, in the course of the hearing, said that 
he was really not surprised at what had happened. He had 
seen the men working in the High Street himself, and bad 
asked them if they were not supplied with gloves, and they 
replied that they did not wantthem. He thought they would 
find that death was due to coming into contact with the 
wires without the proper gloves. 


The City Company's Continuous Current Plant.— 
We understand that the continuous current plant of the 
City of London Electric Lighting Company is now ready, 
and further plant of 2,400-kw., all continuous current, 18 
on order for delivery in February and June, 1899. 
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The Société des Electriciens.—The monthly sitting 
of the Société des Electriciens was held on 7th inst., 
at 8.80 pm., M. Hillairet presiding. The secreta 
read the report of the last meeting, which was accepted, 
and the general secretary read out the names of various new 
members and mentioned certain inventions. M. Armagnat 
presented M. Blondel's new hysteresimeter, constructed by M. 
Carpentier. This apparatus consists, like Prof. Ewing’s, of 
| U-shaped magnet, which can easily be made to turn round 
a vertical axis. Between the limbs of the magnet are 
arranged little iron rings of the sample to be tested. The 
part which holds these samples is mounted on a spring, which 
tends to bring it back to its original position. A little trane- 
mitting apparatus with a handle at the bottom enables the 
magnet to be turned. The magnetic field is displaced and 
draws the iron rings with it until the action of the spring 
that holds back the part supporting the rings makes equili- 
brium with the motive couple. A needle connected with the 
rings moves on a graduated dial. The figure indicated multi- 
plied by a coefficient gives the loss in ergs per cubic centi- 
metre. The iron discs are cut from the samples of iron to 
be tested and should not be thicker than 4 millimetres. 
M. Armagnat made several tests with this apparatus 
and obtained very satisfactory results. The  com- 

tive measurements are very exact. It would 

difficult to deduce from them absolute measurements. 
M. Boucherot then presented a new apparatus for measuring 
motive couples. We know that in order to determine the 
motive couple we have only to write down the angular speed, 
to trace the curve of the angular speed as a function of the 
time, and to trace the tangent at any point whatever; we 
then take the angular coefficient. The object of M. 
Boucherot’s apparatus is to enable the angular speed to be 

ily regis M. Maurice Leblanc then spoke with 
referenoe to the employment of asynchronous alternating 
current machines as generators and motors. He showed 
that asynchronous machines branched upon a system can, 
according to various conditions which he determines by cal- 
culation, work sometimes as generators, and sometimes as 
motors. 


The Manufacture of Chlorides, Bromates, Iodates, 
and Hypochlorites.—Stadents of patent literature which is 
concerned with electrolysis, may remember a patent granted 
to Schuckert for the addition of from 1 to 5 per cent. of 
alkali bi-carbonate to the anode chamber of a chloride decom- 
poe cell in order to increase the yield of chlorate. 

. Vaubel, in the course of other observations, has observed 
that when the anode chamber contains bi-carbonate of an 
alkali, and the cathode chamber a saturated solution of the 
corresponding chloride, and a diaphragm separates the two, 
a complete conversion of the chlorine into chlorate occurs in 
the anode compartment of the cell. He gives the following 
equation to explain this change :— 


NaCl + 6 NaHCO, = NaClO, + 6 CO, + 6 Na + 34,0. 


The carbon dioxide is liberated as gas at the anode, and may 
be used to form fresh bi-carbonate with the hydrate pro- 
duced at the cathode, In Vaubel’s experiments, a tempera- 
ture of between 60° and 70? C. was used ; the current density 
varied between 5 and 10 amperes per square dm. (45 and 
90 amperes per square ft.) the yield of chlorate being 
greater at the higher current density. The E.M.F. was 
from 4 to 6 volta, and 5 grammes of sodium bi-oarbonate were 
added to each 100 cc. of anode liquid at intervals of four 
hours. This liquid was found to contain 6:5 grammes of 
sodium chlorate and 7:5 grammes of sodium bi-carbonate at 
the end of the experiment ; and continuance of the electro- 
lysis beyond this point was not found to be advantageous. 
Thecathode liquid contained 10 per cent. of sodium hydrate. 
The yield of the latter represented a current efficiency of 
90 per cent. ; that of the chlorate one of about 50 per cent. 
The substitution of caustic alkalis for the bi-carbonate salta, 
caused formation of chlorides in the anode compartment of 
the cell, As regards energy efficiency, 736 watt-hours 
yielded about 50 grammes of sodium chlorate. Oettel, in his 
experiments upon this same subject, obtained 88°14 grammes 
of potassium chlorate from 736 watt-hours ; but the E.M.F. 
used by him was only 3:3 volts, and he worked without any 
diaphragm with slightly alkaline chloride solutions. The 


Gall and Montlaur chlorate process is worked on a manu- 
facturing scale. Diaphragms are used, and a solution of an 
alkali hydrate is supplied at intervals to the anode compart- 
ments of the cells. By this process, 1,003 watt-honrs are 
required to yield 88°14 grammes of potassium chlorate, as 
against 951 watt-hours in the author’s experiments. Though 
theoretically the author’s method would appear to be the more 
profitable, experimenta upon a large scale have shown that this 
is not actually the case. Bromates and iodates of exceptional 

urity can be produced by the same method as that described 
for chlorateg. If a lower temperature than that named be 
employed, hypochlorites are formed without any chlorites ; 
but the solution so obtained is very unstable. Experiments 
made by the author show that the oxidising properties of the 
bi-carbonate solution containea in the anode compartment of 
the cell could also be utilised in the production of Prussian 
blue. Attempts to oxidise barium hydrate in the same 
manner failed; but chromium hydrate was raised to the 
higher stage of oxidations. The yield in the latter case was, 
however, only 8 per cent. as against 47 per cent. by the 
Haussermann method. The attempt to produce fluorates in 
a similar manner failed. The experiments were carried out 
in the laboratory of Prof. Dieffenbach, at Darmetadt, and 
are described in a paper by W. Vaubel in the Chem. Zeit , 22, 
(34), 331. 


Electric Motor Car Stations.—Under the title of “ La 
Poste Electrique Internationale,” a company has been 
formed in Belgium, with a capital of £320,000, for the 
novel purpose of establishing on all the principal high roads 
of Europe electric motive power stations, or electric posting 
stations for motor cars. A financial daily says that each of 
these stations will be in charge of expert mechanics, repairs 
will be quickly executed, and accumulators can be re- 
charged. 


Accumulator Competition.— Under the auspices of the 
Automobile Club de France a competition of accumulators 
suitable for electric motor vehicles is to be held in Paris on 
the second Monday in April next, and following days. The 
conditions of the competition, which is an international one, 
have jast been issued. 


The Northern Society of Electrical Engineers.—Oa 
Wednesday evening, at Manchester, a paper on ** Commercial 
Instruments for Indicating and Recording Electrical Qaan- 
tities,” with a note on the new Aron meter, was read by Mr. 
E. S. Shoults. 


Erratum.—By a compositor's error last week, the number 
of lamps applied for when the Eccles electricity works com- 
menced operations was given as 45,000 instead of 4, 500. 


Thermophones.— The periodic changes of length or bulk 
produced by an oscillating current may be utilised for the 
electrical propagation of sound. The effect, according to an 
article ia Braun in Annal. Phys. Chem., abstracted in the 
Seentific American, may be indefinitely increased by super- 
imposing a steady current upon the variable current. A 
bolometer is inserted in the secondary circuit of a small in- 
duction coil. As long as the secondary current alone 
traverses the bolometer, no sound is heard. But as soon as 
an independent constant current is made to traverse the 
bolometer, every impulse of the induced current produces a 
noise in the bolometer, which, in this case, acta like a tele- 
phone. The loudness increases with the strength of the 


steady current. On replacing the induction coil by a micro- 
pos nothing is heard. But even then the sound may be 
rought out by Simon's sensitive arc. This is due to the 


strong steady current traversing the arc. If three or four 
secondary cells are put in circuit with & bolometer and a 
microphone, anything spoken into the latter is distinctly 
reproduced by the microphone. The bolometer may be re- 
placed by strips of thin brass, | 
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Obituary.— The death of Mr. John Randall Miles, 
Postal Telegraph engineer, is announced from Rainhill, 
near Prescot, from typhoid fever. | 


Curious Lightning Freak.—Light has at length been 
thrown on the cause of the City darkness. That wonderful 
lamp in the office of Lightning with a nominal resistance of 
95 volts is enough to upset a bigger station than Bankside. 
If the lamp had a resistance of 25 C. P., or a C.P. of 95 
volts, one could understand it, but, as Mr. Garcke says, we 
all like Lightning, for it prefers to be funny rather than 
serious. 


Is the Hypothesis of Electrolytic Dissociation 
Superfluous ?—This subject has engaged the attention of 
Isidor Traube for several years, and he now considers that he 
has acquired sufficient data to answer the question in the 
affirmative. Three years ago Traube showed (vide Zett- 
schrift fiir Anorganische Chemie, 1895, viii., page 323), that 
the equivalent of any ion exercises always the same attraction 
for the water, and that this attraction is equal to that exer- 
cised by the molecule of any non-dissociated substance, the 
contraction caused by this attraction being for the gram- 
equivalent or molecule 12:2 cc. As equivalent quantities 
of different ions have all the same attraction for the solvent, 
their osmotic pressures must be the same. Therefore, laws 
analogous to thcse of Boyle, Gay-Lussac, and Avogadro 
must hold for the osmotic pressure. When the electrolyte 
is dissolved in water, the same attraction that may be 
looked on as the cause of osmotic pressure also ca the 
weakening of the hold of the ions on one another. The 
law that equivalent amounts of the different ions produce on 
being dissolved in water, the same contraction in volume, 
may be compered to Faraday's law that equivalent amounts 
of the different ions require for their separation the same 
quantity of electricity. Drude and Nernst regard the elec- 
trical charging of the ions as the cause of the volume con- 
traction (Zeitschrift fiir Physikalische Chemie, xv., 79). 
The analogy between the volume law and Faraday's law is, 
however, ratner proof that the ions in solution are not 
electrically charged and only become so at the moment of 
their separation, the charging of the ions being the conse- 
quence and not the cause of the colume contraction, space 
energy being thus converted into electrical energy. Traube 
has now published a paper in the Berichte der deutschen 
chemischen Gesellschaft, 1898, Vol. xxxi., page 154, in which 
he confirms his conclusion that the contraction which occurs 
when a substance is dissolved in water is proportional to the 
concentration of the solation and is almost independent of 
the nature of the dissolved substance. The contraction is 
about 13:5 co. for every dissolved gram-molecule of a non- 
electrolyte or for every dissolved gram ion of an electrolyte. 
It is thought that the contraction in aqueous solutions is due 
to the strong attraction between the solvent and the dissolved 
substance, and this leads to the hypothesis of union (chang- 
ing union) between the water and the dissolved substance. 
The number of water particles (a) with which a given 
molecule of a substance in dilute solution combines is 
equal for all non-electrolytes, and for dissolved electrolytes 
increases proportionately to the number of ions. From 
this, Van't Hoff's conclusion, that the osmotic pressure of a 
solution is equal to the pressure which the dissolved substance 
in the form of a gas would exert at that temperature, may 
be deduced. In this deduction use is made of the hypot 
that a molecule of any non-electrolyte in any dilate solation 
at any given moment is in union with only one particle of 
the solvent. The author proceeds to show. that his views 
and those of Poynting are more in accord with observed facta 
than are the usual views of osmotic pressure. Explanations 
are given for the following facts :—(1) Molecular weights, as 
d ined in different solvents, vary ; (2) colloidal substances 
have an osmotic pressure = 0, or nearly 0 ; (8) the course 
of any given reaction depends largely on the nature of the 
solvent. employed (Menschutkin); (4) inversion of 
and similar processes. The hypothesis of electrolytic dis- 
sociation, according to Arrhenius, is considered quite super- 
fluons. The author's view is that, in dilute solutions of, 
gay, sodium chloride, one molecule of sodium chloride is 
united to two of water; in concentrated solutions, to one of 
water, 


hesis: 


Crystal Palace School of Practical Engineering. — 
The award of certificates for the winter term of 1898 took 
place in the lecture theatre of the school on Friday last 
(16th). Sir Chas. Rivers Wilson presided and addressed the 
students. In the course of his s he referred to the 
progress of electric traction and recommended those entering 
the engineering profession to give special attention to this 
branch of it. At present, he said, in this country only 200 
miles of line—railway and tramway—were worked by 
electricity, whereas in America there were thonsands of 
miles, Any effort in developing the progress of electric 
traction in this country conferred a public benefit. He 
urged the students to make the best use of their time and 
opportunities. 


. Alternating Current Meter Patents.—The New York 
Electrical Engineer gays that in three suits brought by the 
Westinghouse and Thomson-Houston Companies v. The 
Citizens’ Electric Company of Brooklyn, in the United States 
Circuit Court for the Eastern District of New York, decrees 
have been entered against the Citizens’ Electric Company, 
enjoining them from the use of alternating current meters 
manufactured by the Diamond Electric Company. The 

tents in suit are numbered 448,894, issned to Elibu 

homson; 511,559 and 511,560, issued to Nikola Tela; 
and 886,003 and 886,004, issued to O. B. Shallenberger. 
The two Tesla patents mentioned above are two of the broad 
patents on split phase motors and apply to certain forms of 
fan motors. The two Shallenberger patents relate to that 
inventor's meter. 


NEW COMPANIES REGISTERED. 


Electric Tested Lamp Company, Limited (59,877).— 
This company was registered on. December 10th, with a capital of 
£2,000 in £1 shares, to acquire and carry on the business carried on 
by Richard T. Godman, at 15, Victoria Street, Westminster, under 
the style of The Electric Lamp Contract Renewal Company,” and 
to adopt agreements with R. T. Godman, A. W. Gattie, A. G. 
Seaman. The first subscribers (each with one sbare) are :—Charies 
H. Cumberland, solicitor, and Wm. J. Williams, clerk, both ot 36, 
John Street, Bedford Row, W.C.; Richard T. Godman, 5, Upper 
Belgrave Street, B. W., gentleman; Alfred W. Gattie, dramatist, and 
Arthur G. Seaman, electrical engineer, both of 37, Sinclair Road, 
West Kensington; Wm. Smith, 1, Arthur Villas, Mill Road, Epeom, 
accountant; Harry Bt. Yorke, 53, Barmouth Road, Wandsworth, 
clerk. Registered without articles of association. 


managing director with £400 per annum. Registered office, 6, School- 
hill, Aberdeen. 


Chamberlain & Hookham, Limie Siro gl pg 
company was registered on December 15tb, with a capi 
in £5 shares, to acquire and take over as a going concern the business 
now carried on at Bartholomew Street, Birmingham, and elsewhere, 
under the style or firm of Chamberlain & Hookham, Limited," to 
enter into an agreement with the said company and Joshua Brown, 
ite liquidator, and to carry on the business of manufacturers of, and 
dealers in, electricity meters, electrical plant, machinery and appa- 
ratus, electrical engineers, suppliers of electricity, iron, steel, and 
brass workers, &c. The first subscribers (each with one share) ars: 
Arthur Chamberlain, J.P., Moor Green l, Birmingham ; J ohn 8. 
Nettlefold, J. P., Beechenhurst, Selly Hill, Birmingham ; Mies Helen 
Ohamberlain, Moor Green Hall, Birmingham; Philip Hookbam, 
King’s Norton, Worcestershire, manufacturer; Frederic Hookbam, 
Hampton, Malvern, Worcestershire, gentleman; Richard P. Hook- 
ham, Noke Rectory, Islip, Oxford, gentleman; and Mn. Margaret 
Nettlefold, Beechenhurst, Selly Hill, Birmingham. The first direc 
tors (to number not less than two nor more than seven) are Artbur 
Ohamberlain and George Hookham ; qualification, 100 shares; rems- 
neration, 10 per cent. of the net profits available for dividend (with 
a minimum of £500 per annum), divided between them. 
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E. J. Clark, Limited (59,953).—This company was 
on December 17th, with a capital or £2,000 in £1 shares, to 
acquire the business carried on as Tizzard & Oo.“ at Broad Street, 
Hanley, Btaffs., to adopt an agreement with Dennis D. Butters, and 
to carry on the business of electricians, electrical and general 
engineers, machinists, oil merchants, cycle makers, &c. The first 
subscribers (each with one share) are :—Thomas Sherwin, 6, Harding 
Road, Hanley, clerk ; Frederick Futrell, 120, Broad Street, Hanley, 
electrical engineer; Wm. A. Cowlishaw, Basford, Stoke-on-Trent, 
; Edward H. Cowlishaw, 8, Waterloo Terrace, Newcastle- 
under-Lyme, wine and spirit agent; Hubert T. Heatley, Basford, 
Stoke-on-Trent, bank accountant; John Hill, tailor, and Miss 
Louise Hill, Newcastle-under-Lyme. The ürst directors (to number 
not less than three nor more than seven) are to be nominated 
by the subscribers; qualification, £50; remuneration as fixed by the 
company. 


Engineering Undertakings, Limited (59,897).— This 
company was registered on December 18tb, with a capital of £5,000 
in £1 shares (of which 4,500 are 5 per cent. cumulative preference), 
to carry on at Manchester and elsewhere the business of mechanical 
and general engineers, machinists, electricians, and suppliers of elec- 
tricity for the purposes of light, heat, motive power or otherwise. 
The first, subscribers (each with one share) are :—Thomas E. Kay, 
18, Loke Street, Oheetham. Manchester, accountant; Albert E. 
Tanner, 579, Stretford Road, Manchester, engineer ; George Brougball, 
20, Olifford Street, Chorlton-on-Medlock, Manchester, engineer; 
W. John Herring, Mauldreth Road, Withington, manager; Edward 
E. Johnson, 78, King Street, Manchester, accountant; E. Booth 
Edwards, 17, Stretford Road, Manchester, chartered accountant ; and 
Henry B. Jobnson, 4, Fulwood Terrace, Old Trafford, Manchester, 
accountant. The first directors (to number not less than two nor 
more than five) are to be nominated by the subscribers; qualifica- 
tion, 100 shares. Registered office, 78, King Street, Manchester. 


Scarborough District Lighting Company, Limited 
(59,906).— This company was registered on December 14th, with a 
capital ot £5,000 in £1 shares, to manufacture, sell, and supply light 
in the villages of Ayton, Burniston, Cayton, Oloughton, Scalby, 
Seamer, Thornton Dale, and elsewhere in Yorkshire, and to carry on 
the business of a gasworks and lighting company, electricians, 
suppliers of electricity, manufacturers of electrical apparatus, 
mechanical engineers, &c. The subscribers are:— William Hard- 
castle, Church Becks, Scalby, gentleman (five shares); Valentine 
Fowles, 8t. Oswalds, Scalby, estate agent (five shares); W. Morgan, 
The Valley, Scarborough, man 
Pope, Sinnington, Yorks, gentleman (10 shares); Richard W. 
Harrison, Villa Montresa Scalby, decorator (five shares); Thomas 
Frank, Dennis House, Pickering, timber merchant (five shares); and 
Richard Clarke, 38, Londesborough Road, Scarborough, gentleman 
(five shares). Table “A” mainly applies. 


Clayton Engineering and Electrical Construction 
Company, Limited (59,913).—This company was registered on 
December 14th, with a capital of £40,000 in £1 shares (of which 


20,000 are 6 per cent. cumulative preference), to acquire and take 


over as a going concern the business of the Clayton Foundry Com- 
pany, Limited, of Clayton, near Manchester, to enter into an agree- 
ment with the said company, and to carry on the business of 
mechanical and electrical engineers, millwrighte, engine, dynamo and 
motor builders, rubber and c.tton machinery designers and builders, 
iron, steel and brass founders, contractors, &c. The first subscribers 
(each with one share) are:—Joseph P. Bedson, Parkhurst, Middles- 
brough, engineer; Tom Westgarth, 6, Lothian Road, Middlesbrough, 
engineer; Reginald Le Neve Foster, Harrytown Hall, Bredbury, 
man chemist; George Garner, Octagon House, Fairfield, 
Manchester, engineer; James H. Nuttall, 497, Edge Lane, Droylsden, 
engineor; Joseph R. Garner, Octagon House, Fairfield, Manchester, 
electrical engineer; Charles J. E Hall, Disley, Cheshire, gentleman. 
The first directors (to number not less than three nor more than five) 
are E. J. Byrne, R. Le Neve Foster, Joseph P. Bedson and George 
Garner; qualification, £250; remuneration, £450 per annum, divided 
between them. Registered office, Clayton, Manchester. 


Whiteinch Galvanising Company, Limited (4,088). 
—This company was registered at Edinburgh on December 17th, with 
a capital of £15,000 in £1 shares, to carry on the business of galvanisers. 
engineers, iron and brass founders, electricians, &c. The first sub- 
scribers (each with one share) are: Robert Lee, 158, Milton Street, 
Glasgow, engineer; Robert Young, 39, West Campbell Street, iron 
merchant ; Oolin Scott, 94, Hope Street, Glasgow, ship agent ; Patrick 
Inglis, 64, Horrock Street, Glasgow, engineer; William illan, 
Pointhouse Shipyard, Glasgow, shipbuilder; Alex. Wood, Woodlands, 
Partick, manufacturer; and Charles Connell, Balshagray Avenue, 
Partick, shipbuilder. The first directors (to number not more than 
lou) are Robert Young, William Broadfoot, and John Reid. 

muneration as tbe company may decide; qualification, five shares. 
Registered office, 107, Buchanan Street, Glasgow. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Mather & Platt, Limited (36,368).—This company’s 
annual return was filed on November 22nd, when 15,000 shares were 
taken up out of a capital of £200,000 in £10 shares; £9 per share has 
been called and £135,000 received. 


aging director (one share); Frederic 


Electrical Development and Finance Corporation, 
Limited (49,021) —This company’s annual return was filed on 
September 20th, when 10,477 ordinary and 10,000 deferred shares 
were taken up out of a capital of £500,0C0 in £1 shares (of which 
10,000 are deferred). All the deferred are considered as paid, and 
15s. per share has been called on the others; £7,819 10s. has been 
paid and £38 5s. is in arrears. 


Penny-in-the-Slot Electricity Supply Syndicate 
Limited (52,304).—This company's registered office has been remo 
to eae aa Works, end of Lawford Road, Kentish Town, 
London, N.W. 


CITY NOTES. 


Aron Electricity Meter. 


Tus first ordinary general meeting of the Aron Electricity Meter, 
Limited, was held on Tuesday at Winchester House, under the pre- 
sidency of Bir James Pender. 

The CzuarBMAN said: Gentlemen,—This meeting, as you are aware, 
bas been called for the purpose of complying with the provisions of 
the Joint Stock Companies Acts. Before proceeding with the busi- 
ness, I wish to mention that the directors regret to inform the share- 
holders tbat, on account of the serious illness of one of their 
colleagues, Mr. Byng, in October last, Mr. Hugo Hirst, his partner, 
consented to join the board. As only some nine weeks have elapsed 
since the company was brought under the notice of the public, we are 
not yet in a position to report anything definite as to the results 
obtained by the transfer of Dr. Aron's business into our hands. Satis- 
factory arrangements have been arrived at for the gradual taking 
over of the business from Dr. Aron, as the purchase money could only 
be paid as the calls on the ebares fell due; but this is a mere matter 
of detail, and is being satisfactorily carried out. Upon the directors 
taking over the businese, they instructed Mesers. Price, Waterhouse 
and Co., tosend one of their representatives to Berlin, for the pur- 
pose of reorganising the books, so as to comply with the practice usual 
with English companies, for, although the present system was 
suitable for a private business, it would not have enabled the Pia tr d 
to watch in London, week by week, the progress of a business the 
of which is done in Berlin and Vienna, and would not have enabled 
the directors to place before the shareholders a yearly balance-sheet 
within & reasonable time after the close of the financial year. This re- 
poenae has now returned to London, having completed his object. 

he business which has been done during the last 11 months has 
exceeded expectations. For instance, we are informed by Dr. Aron 
and Dr. Juttke, our managing directors, that the business on the 
Continent has kept up its normal steady increase, about 14,000 meters 
having been ordered during the last 11 months, in comparison with 
about 11,000 during the preceding year, and the sales in England 
bave risen from about 400 in 1897, to over 1,800 for the first 11 months 
of tbis year. The most gratifying feature of this increase does not 
lie in the number of meters sold, but in the fact that they have been 
placed with about 40 different central stations and other usere, all of. 
whom are b:ginning to give us repeat orders, which lead us to believe 
that a rapid development of the business and much larger sales may 
be looked for during the next year. The remarkable progress of the 
business in England will, no doubt, lead very shortly to a con- 
siderable number of inquiries and orders from the colonies, 
which will then become an additional source of income. 
In countries where high duties prevent us from doing a large business 
your directors propose to work the patents by means of separate 
companies. Offers from one important country are at present being 
considered by the directors. In Germany and Austria, where Dr. 
Aron’s name enjoys a very high reputation, and adds considerably to 
the goodwill of the business, the directors propose to make arrange- 
ments so as to enable them to trade in those countries under that 
name. You are aware that the profits derived from the business from 
January let this year belong to this company, but, as the company 
only work the business on their own account from October 1st last, the 
profits resulting from the working from January 1st to September 30th 
will go towards and considerably increase the working capital of £45,000 
set aside for this purpose, as mentioned in the prospectus. The profite 
made from October let will go towards future dividends, and, without 
taking into account the economies which we propose to introduce, and 
assuming that the business maintains its natural increase, we have 
reasonable hopes that the preference shares may at a much earlier 
date than we expected participase in the surplus profits after 10 per 
cent. has been paid on the ordinary shares. 1 do not think there is 
anything furtber for me to add at this meeting, except, perhaps, that 
we hope to pay an interim dividend on the shares on April 1st next, 
and the final dividend as soon as the accounts and balance-sheets have 
been prepared—that is to say, as soon after October lst as is practic- 
able. As you willthoroughly understand, we have had control of the 
company for such a short time that I cannot give you very much 
information. I have given you as much as I possibly can. When 
we next meet and we have been over to see our works we shall be able 
to give you a great deal more information than we are able to at 
present. : 

After sundry questions the proceedings terminated. 


Smithfield Markets Electric Supply Company. 


Tum report of the directors of the Smithfield Markete Electric 
Supply Company, Limited, with accounts for the first year of work- 
ing, ended September 30th last, to be submitted tothe general meet- 
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ing to be held in London on Friday, states that the trading account 
shows a profit of £759. The directors found it necessary at the outset 
to discontinue the method of charging by "lump sum” contracts 
which had previously been in force (and which had led in a great 
many cases to extravagant use of the current), and to adopt the cus- 
tomary fixed rate per unit, based on the actual meter consumption. 
They also found that there were numerous complaints of unequal 
preasure and unsteadiness of light. They much regret to report that 
the effect of this necessary change was a loss on trading for several 
months. They are, however, satisfied that their policy was correct 
and necessary in order to establish the company’s business upon a 
sound basis. A substantial increase in the price obtained per unit 
has been effected, and, notwithstanding the loss referred to, the total 
number of customers now connected shows a net gain upon the 
number connected at the commencement of the company’s operations. 
The proe charged per unit is still helow that of any other London 
supply company. The directors are pleased to be able to report that 
there is now every indication of a return of the popularity of elec- 
tricity as an illuminant in the Corporation markoti; and that the 
company’s business is steadily gaining ground. There is within the 
markets area a large scope for an increased sale of current, which the 
directors are confident will be gradually acquired. Under 
the advice of the company’s consulting engineer, Mr. V. B. D. 
Cooper, many important alterations and improvements have been 
carried out in connection with the generating plant and machinery, 
and substantial economies bave been effected. The fall benefit of 
these will, however, only be apparent in the result of the next year’s 
working. The staff bas been to a large extent reorganised, aud Mr. 
Eustace Ridley, who held the position of assistant engineer to the 
Bt. James's and Pall Mall Electric Light Company, Limited, has been 
engaged as chief engineer in charge of the station. Mr. G. M. Powell, 
who has had special experience to qualify him for the position, has 
been engaged as secretary tothe company. These appointments were 
made by the directors after the most careful consideration, and they 
have pleasure in expressing their satisfaction with the resulta. The 
working of the station and the conduct of the company’s business has 
been carried on in a eatisfactory manner. All complaints of 
inequality of the light have ceased. The cost of production has been 
substantially reduced, and when the installation of the large storage 
battery (with a capacity of 2,000 ampere-hours), now on order, has 
been completed, the cost per unit will be still further reduced to a 
figure with which only companies with a very much greater output 
can compare. The directors are pleased to report that the improve- 
ment in the company's business since the initial difficulties and 
disappointments have been overcome is so marked, that a careful 
estimate of the results of the working of the present quarter, based 
upon the meter readings to December 10th, shows that the gross 
pons earned in this quarter will be at least £800, or more than the 

fal profit for the whole of the previous year. The working expenses 
may now be taken as being upon & minimum basis, and a very large 
additional amount of current could be generated and supplied at a 
comparatively small extra cost. As the tendency is in the direction 
of increased demand, and as there is a very large scope for increase of 
bus ness in the Corporation markets alone, the directors are confident 
that the company will be upon a dividend-earning basis in the second 
year of its operations. Applications have been made to the Board of 
Trade for provisional orders empowering the company to supply elec- 
tric current in the areas of the City of London, the parish of St. Luke, 
Middlesex (which inclades Finsbury and a portion of Moorgate Street) 
and the Holborn district. Allof these three areas immediately adjoin 
the company’s generating station being centrally situated between 
them. e directors are using their utmost endeavours to ensure the 
successful result of their applications, andare engaged in negotiations 
in respect of important extensions of the scope of the company’s opera- 
tions to which at present they do not deem it expedient to refer in 
detail. Satisfactory progress has been made, and there is reason to 
hope that substantial benefits will accrue therefrom. The result of 
the applications for provisional orders will be known tie first six 
months of 1599. The chairman, Mr. G. H. Brougham Glasier, has been 
regretfully obliged to resign his seat on the board, owing to the fact 
that the Oharing Cross and Strand Electricity Supply Company, of 
which he is also the chairman, has made an application (in competi- 
tion with this company) for a provisional order for the electric light- 
ing of the City of London. The remaining two directors much regret 
that under the circumstances they had no alternative but to accept 
his resignation. Until the result of the applications now before the 
Board of Trade shall have been made known, they bave not con- 
sidered it necessary nor desirable to take any steps to appoint a new 
director. The directors have, by a resolution, waived any claim to 
Pere of their fees, now or at any future date, in respect of the 
past year. 


Prorit and Loss Account, year ending September 30th, 1898. 


Ds. 8. d. 

1. To Interest on 4 per cent. debenture stock, paid and 
accrued 2 iss ve ins KA . . 1,449 14 8 
2. „Proportion of preliminary expenses 880 . 136 15 4 
9. „ Trustees’ foes... e ca iii Ves ios 25 0 O 
4. „Interest on deposit accrued sie .. 910 13 8 
| £1,922 3 3 
OR. d. E s. d. 
1, By Balance from trading account No. 2 . 759 3 1 
2. „ Interests on deposit vis sas eu sa 386 3 8 
3. „Interest on calls ies SN ER 115 8 
4. ,, Balance carried to general balance-sheet 775 010 
£1,922 3 3 


Britannia Motor Carriage Company. 


An extraordi general meeting of the Britannia Motor Carriage 
Company, Limited, was held on Monday last at the Holbom 
Restaurant, W.O., for the purpose of passing the following special 
resolutions:—'' (1) That an agreement dated December 9th, 1998, 
between the London Exploration Company, Limited, of the one part 
and the Britannia Motor Carriage Company, Limited, of the other 
part, which has been provisionally signed on behalf of the company 
by its directors, and which is an agreement for the sale by the com- 
pany of the whole of its undertakings and assets, be and it hereby is 
approved and adopted. (2) That the company be wound up volun- 
tarily under the provisions of the Companies Acta, 1862 to 1897, and 
that Hon. J. H. H. Berkeley, of Throgmorton House, in the City of 
London, be and he hereby is appointed liquidator for the purpose of 
such winding-up.” The Hon. J. H. H. Berkeley (chairman of the 
company) presided, and after explaining the position of the company 
the resolations were accepted. 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee have (1) appointed special settling days as under :—Thure- 
day, December 29th.—Oallender’s Cable and Construction Company, 
Limited— 7,440 5 per cent. cumulative preference shares of £5 esch, 
£3 prio, and 12,560 b per cent. camulative preference shares of £5 
each, fully paid, within Nos. 1 to 20,000; Great Northern and City 
Railway Company—78,000 4 per cent. preferred ordinary or Clas A 
shares of £10 each, £2 paid, Nos. 1 to 78,000; Metropolitan Electric 
Supply Company, Limited—further issue of 22,500 ordinary shares of 
£10 each, £4 paid, Nos. 62,501 to 85,000. And (2) ordered the 
under-mentioned securities to be quoted in the Official List: — Great 
Northern and City Railway Company—78,000 4 per cent. preferred 
ordinary or Class A shares of £10 each, £2 paid, Nos. 1 to 78.000; 
London Electric Supply Corporation, Limited—£100,000 4 per cent. 
first mortgage debenture stock; Metropolitan Electric Supply Com- 
pany, Limited—further issue of 22,500 ordinary shares of £10 esci, 
£4 paid, Nos. 62,501 to 85,000; and a farther issue of 100 ordina 
shares of £10 each, fully paid, Nos. 1 to 100. 


National Telephone Company.—The transfer books 
of the 33 per cent. debenture stock of the National Telephone Con- 
pany, Limited, will be closed from 19th to 31st inst. inclusive, for the 
preparation of the warrants for the half year’s interest due 
January let. 


The Pacific and European Telegraph Company, 
Limited.—The coupons on 4 per cent. guaranteed debentures, due 
31st inst., will be paid on and after that date at Parr's Bank, Limited, 
Bartholomew Lane, London, H. O. 


Sheffield Electric Light and Power Company 
An extraordinary general] meeting of the shareholders in this com- 
pany was held on Taesday at the Cutlers' Hall, to declare a dividend 
for the past year, and to order that the company be wound up volun- 
tarily. A resolution to this effect was adopted. 


TRAFFIC RECEIPTS. 


The Blackpool and Fleetwood Tramroad Company.—The receipts for the week 
ending December 17th, 1898, were £189 4s. lld.; aggregate to date, 
£14,126 8s. 10d., 


The Bradford City Tramways.—Week ending December 18th, 1898, miles of 
track open, road mileage, 4°72; number of cars, 16. Receipts, £241 3i, 
total receipts to date, £923 7s, 


The Bristol Tramways and Carriage Company, Limited.—The receipts for the 
week ending December 16th, 1808, were £2,560 0s, 34.; corresponding 
period, 1897, £2,362 13s. 4d.; increase, £187 6s, 11d. 

for the week end- 


The dp and South London Railway Company.—The 
ing December 18th, 1 were £1,080; week ending December 19th, 19, 
£1,080; total receipts for half-year, 1898, £24,884; corresponding period, 17, 
£24,062; increase, £772. Miles open, 3}. 


The Dover Corporation Electric Tramways.—The receipts for the week. 
ending December 17th, 1898, were £159 lls. 5d.; week ending Decemter 
1&th, 1897, £109 18s. 7d.; increase, £29 17s. 10d.; total receipts to date, 1**. 
£8,209 3s. Miles of track open week ending December 17th, 1898, 3; weet 
ending December 18th, 1897, 8. Car miles run week ending December litt, 
1898, 4,310; week ending December 18th, 1897, 2,352. Number of cars 
week ending December 17th, 1898, 11; week ending December 18th, 197, «. 


The Dublin United Tramways Company.—The receipts for the week endirg 
Friday, December 16th, 1898, were as follows:—D. U. T. Co., horse cars, 
£2,132 15s. 8d.; ditto, electric cars, £565 18s. 4d. ; D. S. D. Co., electric cars, 
£622 10s. 8d.; total, 43,821 4s. 8d; corresponding week last year—D. U. T. 
Co., horse cars, £2589 88. 6d.; ditto, electric cars, £105 ls. 5i; 
D. S. D. Co., electric cars, £357 14s. bd.; total, £8,052 4s. 5d.; increase. 
£269 Os. 8d.; aggregate to date, £95,264 7. 3d.; aggregate to date iasi 
year, £88,262 178. 10d.; increase to date, £7,001 9s. bd. Worked:—The 
mileage open is 16 miles electrically, 28 miles by horses, as against ll 
males electrically, and 81 miles by horses, for the corresponding period 
ast year. 


The Halifax Corporation Tramways. — The receipts for the week end nt 
December 14th, 1898, were £235; total receipts to date, 1808, from J une wis 
1898, £6,302. Miles of track open, 8j. Car miles run, 4,03. Number o 
cars, 10, 

The Live ] Overhead Railway Company.—The receipts for the week esding 
December 18th, 1898, amounted to £1,324; corresponding week last year, 
£1,842 ; deorease, £18. 

The South Staffordshire Tramways Company.— The receipts for the week ending 
December 1$th, 1898, were £608 4s.; week ending December luh, 135, 
£565 28. 2d.; aggregate receipts for 50 weeks, £81,5:2 17s. d.; last year. 

. £81,541 8s. 6d. 


The Western and Brazilian Telegraph Company, Limited.—Tbe receipts iot 
the week ending December 16th, 1898, after degueting i7 Kr oant. of ur 
gross receipts payable to the London Pistino- slegrapb 
pany, Limited, were £3,932. 
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SHARE LIST OF ELECTRICAL 


COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


| Stock | Closin Closin duri 
Present or Dividends for 105 "herd = 
Issue. NAME, prd the last three years. quon 58 1 , "Des, dist, 
1895. 1696. | 1897. Highest.| Lowest 
127, 01 African Direct Telegraph, 4 Y Debs. 100 4% .. 101 —105 101 —105 vit - 
25,000 Amazon Telegraph, shares. vis 10 3— 4 3— 4 iU ius 
125,000 Do. do. 5 % Debs. Red. ... .. | 100 92 — 95 A — 95 Tn ves 
905, 5607 Anglo-American Telegraph  ... id .. Stock £2 9&£2 13s 3 ' 64 — 07 — 07 66 644 
3,047, 2201 Do. do. 6 % Pref. .. Stock £4 18s|£5 680 6 115 —116 116 —116 1164 | 115% 
8,047, 2201 Do. do. Deferred... . Stock| ... 164— 17 16 — 164 17 164 
130,000 | Brazilian Submarine Telegra 10 | 7 7 % 7 % | 15}— 151 | 15]1— 15% 168 | 1545 
75,0001 Do. do. 5 6 Debs. And series, 1 1906 100 5 aia . 111 —115 111 —115 eec eee 
44,000 | Chili Telephone, Nos. 1 to u 000  ... 5 4 4 2 4 2 23— 84 22,— 84 sie ee 
10,000,0008| Commercial Cable P 100 | 7 8 8 180 —190 180 —190 in "T 
918,2971 Do. do. Bterling 500. year 4 % Deb. Stock Red. Stock| .. Sic *. {104 —106 104 —106 10543 |. 103} 
224,850 | Consolidated Telephone Construction and Manufacturing | 10/- | 14 2 $ " W —. ts $5— 1 cee re 
16,000 | Cuba Telegraph .. A ; sk | 10:8 8 7 2 10 — ll 10 — 11 104 | 10} 
6,000 Do. 10 % Pref. 10 10 % 10 J 10 & | 164— 17h 164— 174 Var cca 
12,931 | Direct Spanish Telegraph  ... 5 | 4 4 4 4 — 4— 6 ase m 
6,000 Do. do. 10 95 Cum. Pref. "T 5 10 10 10 10 — i 10 — 11 ^ vi 
80,0001 Do. do. 44 % Debs., Nos. 1 to 6, 000 ... 50 4l 44 44% 105 —108 105 —108% s $ 
60, 7107] Direct United States Cable. . | 20 | 23 2495 | ... | 114— 12 1141— 12 113 1143 
120,000 | Direct West India Cable, 44 % Reg. Deb. 100 | ... e .. {103 —106 103 —106 sit xi 
4,000,000 | Eastern Telegraph, Ord. Stock . € Stock bs *. 172 —177 173 —178 176 1733 
1,295,000 Do. 8495 Pref. Stock » 100 — "T *. 104 —107 104 —107 1052 | 1044 
,000 Do. Prov. Certs., 50 95 paid T te nt s e | 54 — 57 64 — 57 A was 
89,900 Do. 5 95 Debs. opes Hle August, 1899... | 100 | 5 5% | 5 101 —104 101 —104 ne js 
1,482, 2681 Do. 44 Mort. Deb. Stock Red. .. Stock 4 4 & 4 124 —128 124 —128 124 E 
"250, 000 oe RA AM E and China Telegraph 10 | 7 7 7 173— 173 171— 18 1713| 178 
o 5 Aus. Gov. Sub.) Deb., 1900, red. ann. 
16,2001 { 1 3 640,3, 9764326 ) 100 5 95 5 * 5 % 101 —108 101 —105 si 
64,4001 Do. do. Bearer, 1,050—3, 975, 4 ,327—8, 400 | 100 | 6 5 165 & 102 —105 102 —105 ved T 
820,0001 : Do. 4% Deb. Stock . Stock 4 4 % 4 € 125 —129 125 —129 1252 .. 
astern and South African Telegraph, 5 x, Mort. Deb., seg M N 
85,1001 VVV ! 100 5 5 95 | © 101 —105 (101 —105 EN 
46,5001 Do. do. do. to bearer, 2,344 to 5,500 | 100 5 5 & . . 102 —105 102 —105 5 ees 
300,0001 Do. 4% Mort. Debs., Nos. 1 to 3,000, red. 1909 | 100 | 4 4 *. 103 —106 10 —106 m a 
200,0001 Do. 495 Reg. Mt. Debs. a Sub. * 1—8, 000 25 4 4 . . 103 —10695 104 —107 | 104 ‘es 
180,227 | Globe Telegraph and Trust ... 10 | 4$ 4h 44 121— 123 | 123— 12ł 125 | 125, 
180,042 Do. do. 6% Pref. is 10 | 6 6 6 162— 171 | 16j— 174 1618| 1613 
150,000 | Great Northern Telegraph, of Copenhagen... 10 10 10 10 284— 294 | 284— 293 - . 
150,000} Do. do. do. do. 5 y Debs. ... | 100 | 5 5 5 100 —103 {100 —108 T" is 
97,800 | Halifax & Bermuda Cable, 413, Ist. Mt.Dbs., w'n.1-1,200,rd.| 100 | ... is . 101 —104 101 —104 101 T 
17,000 | Indo-European Telegraph ads ae 25 10 $ 10 10 54 —57 55 — 68 57 564 
100,0001| London Platino-Brazilian Telegraph, 6 % Debs. ..  .. | 100 | 6 6 6 109 —112 109 —112 e e 
484,597 | National Telephone, 1 to 484,597  ...  ..  . e 6 | 54% | 54 6 — bài 63— 6i 5? | 68 
15,000 Do. 6 % Cum. lst Pref. .. se . | 10.692516 6 12 — 14 12 — 14 - ve 
15,000 Do. 6 % Cum. 2nd Pref. ... 10 | 6 2 6 6 12 — 14 | 12 — 14 I 
250,000 Do. 5 % Non-cum. 3rd Pref., 1 to 250, 000 5 5 5 5 54— 54 | . 
1,329,4711 Do. 34 % Deb. Stock Red. Stock 34% 33 34% 100 —103 100 —103 1004 i. 
171,604 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid 1/5 5 5 — é— 955 nee 
100, 00010 Pacific and European Tel., 4 * Guar. Debs., 1 to 1,000... | 100 | 4 4 4 106 —108 105 —108 sis - 
11,839 Reuters ... TI, eee eee 8 | 5 5 5 7 — 8 7 — 8 7 eee 
8,381 | Submarine Cables Trust s s Ke tes ert. avi .. 134 —139 134 —139 140 - 
58,000 | United River Plate Telephone EN iai eee 5 4 5125695 43 vis das 
151,733l Do. do. 5% Debs. ... sie Stock 5 is . |104 —107 104 —107 i ee 
200,0000| West African Telegraph, 5 Y Debs.. 100 | 5 5 | 5 % | 99 —102 100 —103 : oes 
80,008 | West Coast of America, Nos. 1—80, 000 and 53, 001—593, 008 24 T n 988 1— i— ies AT 
150,000 Do. do. 4% Debs., 1—1 ,500 gua. by Braz. Sub. Tel. | 100 | ... ess . |108 —106 103 —106 - eee 
64,269 | Western and Brazilian Telegraph ed 185 5 ..| 1548 2 8196 | 123— 123 | 121— 122 iiss - 
88,129 Do. do. do. 5 & Pref. Ord.. n Thi 5 6 5 2 8 — 84 8 — 84 $ 885 
88,129 Do. do. do. Def. Ord. m 74| 1 nil i 4 — 4 4 — 4j Tr - 
889,521 Do. do. do. 4 Y Deb. Stock Red. ... Stock ... m * |107 —110 1107 —110 sie ite 
88,821 | West India and Panama Telegraph . we 10 1 2 11— 1 lá— lixd| 113] 14 
84,563 Do. do. Bo 6 6% Cum. 1st Pref. ... | 10 | 6 6 6 9ł— 10} 10 — 104xd} 10} 92 
4,669 Do do. Cum. 2nd Pref. ... | 10,6 6 6 7— 9 84— O9Axd| 83 ... 
80,0001 Do. do. 5 Dobe. Nos. 1 to 1,800 | 100 | 5 5 5 106 —109 106 —109 js one 
158,100! Western Union of U.S. Telegraph, 6 Y Ster. Bonds 100 | 6 6 6 98 —103 98 —108 as T 
ELECTRICITY SUPPLY COMPANIES. 
30,000 | Charing Cross and Strand Electricity Supply - 5 5 ^ 6 7 Y | 114— 123} | 114— 123 isa 
20, 000 Do. do. do. do. 43 96 Cum. Pref. 5j ou i T 6 64 6 — sas á 
84, 000 *Chelsea Electricity Supply, Ord., is 5 5 5 $ 6 — 9 — 10 95, 9j 
60, 000 Do. do. do. dh [4 Deb. Stock Red.... Stock 4 44 44% 115 —117 113 —115 xd| ... bei 
50,000 | City of London Electric Lighting, Ord. 40,001—90,000 ... | 10 5 7 % 10 24 — 25 22 — 24 248 | 21 
10, Do. Ord. Nos. 90,001 to 100,000  ... 10 . 182 234— 21 — 23 22 212 
40,000 Do. 6 9, Cum. Pref.,1to 40,000 ... 10 6 * 6 7 6 8 154— 164 | 154— 1 152 
400,000 Do. 5 % Deb. Stock, ' Scrip. (iss. at £115) ‘all paid — 5 5 5 127 — 132 127 — 132 128 1273 
80,000 | County of Lond. & Brush Prov. Elec. Ltg., Ord. 1—30,000 | 10 | ni nil ^il 123— 184 | 124— 184 i vsa 
10,000 Do. do. do. Nos. 30,001 to 40,000 £8 paid. 10 "ES "m 10 — 11 10 — 11 aws ies 
20,000 Po. do. do. 6 95 Pref., 40, 00160, 000 10 6 * 6 V 6 14j— 164 | 144— 154 | .. » 
17,400 | Edmundsons Elec. Corp., Ord. Shares 1—17, 400 5 bu . 165 5 — 5 — 54 6b | 2 
16,661 | House-to-House Electric Light Supply, Ord., 101 to 15, 761 5 cows — |4 9 — 10 9 — 10 9 e» 
12,000 Do. do. 7 96 Cum. Pref.. 5 775 | 7 95 7 94— 104 94— 104 91810 en 
110,000 London Electric Supply Corporation, Limited, Ord. T 8 xs vs - 81— 23i 3 — 34 34 | ... 
48,050 Do. do. 6 % Pref. Du xus T - 6 — 6 — 64 s ses 
62,400 *Metropolitan Electric Supply, 101 to 62,500 10 4 5 5 N 6 7 174— 184 | 174— 184 19%] 174 
0001 Do. 44 % First Mortgage Debenture Stock | ... 44% ag 44% 117 —121 117 —121 118i | .. 
6,452 | Notting Hill Electric Lighting j 10 2 5 4 6 164— 174 17 — 18 178 174 
31,980 St. James's and Pall Mall Electric Light, Ura. " 5 | 74% 103% 14d 16 — 17 16 — 17 jd x 
20,000 Do. do. 7 % Pref., 20,081 to 40,080 5 7 7 7 99 7 9 — 10 9 — 10 sss sive 
50,000 Do. do. 4% Deb. ‘Stock Red. . |Stock| ... "T. 105 —108 105 —108 jus T 
65,000 | South London Electricity Supply, Ord., £3 paid ... 5 as nee is 28— 3 23— 3 218 22 
1709, 900 , Westminster Electric Supply, Ord., 101 to 80,000 5 77 9 Y 1225116 — 17 154— 163 1675 16 
- Subjeot to Founder's Shares, t Quotations on Liverpool Stock Exchange, 
Unless otherwise stated all shares are fully paid. I Dividends paid in deferred share ariete bee erba being used as capital, 
Dividends marked $ are for a year consisting of the letter part of one year and the 
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f SHARE LIST OF ELECTRICAL COMPANIE 8— Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 
Btock in Closing 
Present NAME. or Dividends for oane 5 8050 
Issue. share the last three years. QU lath, Dee dist NC Un 
1895. | 1896. | 1897 Highest: 
60,000 Aluminium A” shares, Nos. 1—60,000 ... I5 xs S | 31— 33 31— 33 au [es 
90,000 Do. 44 % 1st Mort. Deb. Stock Red. Stock | 94 —100 | 94 —100 | H 
30,000 British Electrio M Cum. Put Soll oo" 10' 16 — 17 |154— 16! lz 15; 
o. do. 6 um. Pref. 30,001—40,000 
10,000 ( ened at £2 10s. Prem. alt pd.) J| 1i0. [18 — 198 [18 — 123 | 18 | 134 
90, 000 Brush Elecl. Enging., Ord., 1 to 90,000  ... 8| AY nil | nil 11— 2 li— 13 js | T 
90,000 Do. do. Non-cum. 6 95 Pref., 1to 90, 000 2| 8 2 nil 4 5 21— 28 2 25 28 
125,000 Do. do. 44 44 Perp. Deb. Stock e. Stock k VN * |l1 —115 111 —115 WE Ies 
50,000 Do. do. 2nd Deb. Stock Red. Stock Sas 102 —105 102 —105 Vii | 
20,000 | Callender's Cable muc shares, Nos. 1—20,000 ... 5 bes se 94— 103 er 
90,000 Do. do . 4 V 1st Mort. Deb. Stock Red. Stock € 111] —114 112 —116 . 
35,250 | Central London Railway, Ord. Shares - = ..| 10 e 92— 10} 92— 104 10$ | 10 
178,308 Do. do. do. £6 paid ..| 10 iss 52— 11 6i— 58 n 
61,033 Do. do. Pref. half-shares £1 paid bids 1}— 1 11— 1j 985 
71,447 Do. do. Def. do. £5 paid ES 41— 43 44— 44 
630, 000“ City and South London Railway  ... Stock 1% 1 14%| 65 — 68 65 — 68 | 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £4 pd. m 34— 4 31— 4 | 
32,098 "ars & Co., 850% 1 to 32,098 | — 19— 2} 11— 21 | i 
o. 5% Ist Mort. Re Debs., 1 to 748 of f 
ain i 2100, and 901 to 1,070 of £50 Red. E M om LM | | 
99,261 | Edison & Swan Utd. El. Lgt., “A” shares, £3 pd.1to99,201 5 5 53 6 2 — 23 24— 2i N 
17, 139 Do. do. do. ** A” Shares, 01—017,139 5 5 54 6 4— 5 4— 6 sae ill dees 
194,023 Do. do. do. 4 95 Deb. Stock Red. 100 | ... sie .. | 99 —101 7 — 99 1d 
110,000 | Electrio Construction, 1to110,000 ... 2| 6 & 6 6 $ 21— 23 21— 22 "m 
25,000 Do. do. is^ Cum. Pref., 1 to 26, 000 . 2 7 7 7 21— 8} 2— 84 E 
111,100 Do. do. Perp. lst Mort. Deb. Stock e... (Stock eS .. 105 —107 105 —107 TOME nm 
91,190 | Elmore's Patent Sopper Depositing, 1 to 70,000 ... 22 R € 1— 3 +— 1 dae MAS 
07,276 | Elmore's Wire Manufacturing, 1 to 69,885, issued at 1 pm. 2| .. Nes — +— 1 + 2 TM eee 
9,6001| Greenwood & Batley, 7 % Cum. Pref., 1 to 9,600 ..| 10 | 104 7 7 10 — 12 10 — 12 ae E 
12,500 | Henley’s (W. A Telegraph Works, Ord. 25 .| 10] 8 10 12 204— 214 | 214— 223 221 | 218 
3,000 Do. do. 7% Pref. .. 10 | 7 7 7 18 — 19 18 — 19 sai - 
50,000 Do. do. do. 4 Mort. Deb. Stock... Stock 4h 4k 44951110 —115 110 —115 113 ! 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works .. | 10 | 10 10 10 214— 214— 224 228 | 2: 
800,000 Do. do. do. 4 % lst Mort. Debs. | 100 | ... T * |102 —106 102 —106 wa» | G 
87,500 {Liverpool Overhead Railway, Ord. ... abs | 10| 2g 24 34010 ff — 10% |103,— 104 5 
10,000 if do. Pref., £10 paid 10 5% 5 5 14$— 154 :|14$— 154 n 
87,850 Telegraph Construction and Maintenance "t 105 15 % 16 15 87 — 41 87 — 41 a 
150,000 Do. do. do. 5% Bondsyr red. 1890 5% 5 5 95104 —107 104 —107 | zi 
540, 000“ Waterloo and City Railway, Ord. Stock  .. 100 T - .. (112 —115 111 —114 i 


t Quotations on Liverpool 8tock Exchange 


LATENT PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 
National Electric Free Wiring, 10s. paid, id to 4. 


* Birmingham Electric Supply, 5 Er fully paid) 104. 

British Aluminium, Ordinary, 10—12; ef., 11—18. 

House-to-House, 4495 Debentures of 2100 108. 

Kensington and Knightsbridge Electric Lighting, Ordinary a 
£5 (fully paid) 18—14; Ist Preference Cumulative 6%, £5 
(fully paid), ent Debentures, 107—110. Dividend, 1897, 

on Ordinary Shares 10 


* idi Birmingham Share List. 


MARKET QUOTATIONS, 


Re f Unless otherwise stated al] shares are fully paid. 
Dividends marked $ are for a year consisting of the latter part of one year and the first part of the next. 


Smithfield Market Electric, 2—4. 
T. Parker, £10. (fully paid), 153. 


Bank rate of discount 4 per cent. (October 13th, 1898). 
Wednesday, December 21st. 


CHEMICALS, &c. 


This week. | Last week. [Increase or 


Decrease, 
a Acid, Hyärochlorio .. per cwt. 5/- 5/- 
a , Nitric - . perowt. 22/- 22/- 
& . GUxallo .: per cwt. 82/- 82 0 
a „ Sulphuric .. .. per wt. 5/6 5/6 
a Ammoniac, Sal .. .. per ton 87/- 87/- 
a 3 Muriate (grey) . perton £19 £19 | 
(white) per ton £26 £26 
> Bleaching powder $5 .. per ton £5 15 £5 15 
a Bisulphide of Carbon . per ton £15 £15 
a Borax .. per ton £1610 | £16 10 
a Benzole (90 9/ Q .. per gal. | 7/- 7/- 
a » (90 190° la) . per gal, 5/6 5/6 
a Copper Sulphate .. . perton | £1910 £19 10 | | 
a Lead, Nitrate - .. per ton £2810 £23 10 | 
a „ White Sugar .. per ton £30 10 £30 10 
a „ Peroxide .. per ton £27 10 £27 10 
a Methylated Spirit a .. per gal. 2/9 2/9 
a Naphtha, Solvent (90 % at 
160° O.) .. per gal. 5/6 5/6 
a Potash, Bichromate, in casks. . per Ib. Bid, Bid. 
t - Caustic (75, "E lo) per ton £24 £24 
a 2: Bisulphate .. per ton £35 £85 
a Shellac EA per owt. 65/- 65% | 
a Sulphate of Magnesia : .. per ton £4 10 £410 | 
a Sulphur, Sublimed Flowers .. perton €6 15 £6 15 
a - Recovered . per ton £5 15 £5 15 
a »" Lump . . per ton £55 £5 5 | 
a Boda, Caustic (white 70 9j o) +. per ton £7 10 £7 10 | 
a „ Orystals . . per ton | £8 £8 
a „ Bichromate, casks per lb. 3d. 8d. 


a : Quotations supplied by Meders. G. Boor & Co. 
$e " » The British Aluminium Co., Ltd 
1 1 » Messrs, Thos. Bolton & Sons, 


” n n 


The India- Rubber, G.-P., and Teleg, Works Co Ltd 
" " „ Messrs, James & Shakspeare, 
ackson & Till, 


» n "n » 


* n 


$3797 8 o 


Incresse ot 


METALS, &c. | This week. Last week. Hecream 
| 

b Aluminium Wire, in ton lots . per ton £224 £924 
b Sheet, in ton lots. per ton £191 £191 
c Brass (rolled metal 2" to 12") basis per lb. 63d. ata. | 
- » Tube (brazed) per Ib. | " R 

„ Wire, basis per Ib, d. Id. 
f Ebonite Rod per Ib. 8/- 8/- 

» Sheet per lb. 5/- 5/- | 
g Copper Bars per ton £66 £66 
g „ Wire (basis price) per Ib. | 8d. Bd. 
g » heet .» per ton | £66 £66 | 
g „ Rod * per ton £66 £66 T 
n German Silver Wire per Ib. | 1/6 1/6 | D 
h Gutta-percha, fine per lb. 6j- 6/- none obi 
h India-rubber, Para fine per Ib. 5/13 Yu ud 5 
i Iron, Charcoal Sheets .. . per ton x 
i , Pig (Cleveland warrants) per ton | 2 1/6 8d. dec. 
ie «we R per ton rp 211 From £11 T 
i „ Soerap, heavy per ton 45/- 45/- 5 
i „ Wire galvanised No. 8 per ton £815 £8 15 L 
g Lead, English Ingot ,. perton | £185 £185 | 2 

" Sheet per ton £14 8 9 £145 138 dec. 

j Mica (uncut slabs 8" long) per Ib. 6/6 6/6 l 5 
m Manganin Wire No. 28. per lb, 8/- 8j- | 
g Mercury . ..per bottle 47 15 £1 15 
o Platinum .. . per oz. £316 £816 
i Steel, Magnet, according to 

description * per ton From £15 | to £40 | 
1 Steel, Magnet, in bars £58 £58 | 
g Tin, block per ton £85 10 £85 10 
g „ foil 70 per Ib 1/3 1/3 
n „ wire Nos. 1 to 16 per Ib. 17 1/4 
j Yarns, Cotton, Single 10]b. bundles pr Ib. 68d. 64d. 

„ Flax, 6 or 8 lea. per lb. . ` 
83 Hemp, 8 ply 10 ibs. per Ib. d. 
j 1 „ Russian, 10 Ibs. per lb. 44d. 4 
j $» Jute, 180 lbs. rove per ton 412 £12 | 
j „ Manila, 24 thread per ton £29 £9) | 
* Zino, Sheet (Vielle Montagne bnd.) p. t. £29 10 £29 10 


i Quotations supplied by Messrs. 1 & Lowe. 


j ” " "n " 
k " n 
l " " " " 
m " " T " 
n 
0 


Henry C. Yeo & Co, 
Morris Ashby, Limited, 
Sanders, Wake & Co. 
W. T. Glover & Co., Ltd. 
P. Ormiston & Sons. 
Johnson. Matthey & Co., Ltd 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


„ ELECTRICO INTERCOMMUNICATION IN RaiLwar Trams” By W. E. 
Lanapon, Vice-President. Paper read December 15:h, 1898. 
Tue first practical means of communication between the passengers, 


guards, and the driver cf a railway train was that established by Mr. 
W. H. Preece, C.B., F. R. S., Past-President, on the London and 


RAIL RETURN 
ENGINE. GUARDS VAN. COACH.  CoacH. 


Fic. 1. 


5 Rulway in 1864. The agency employed was elec- 
tricity. 

The need for some means of communication between the pas- 
sengers and the officials in charge of rail way trains had been long 
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felt. The Railway Commissioners, as well as the Board of Trade, 
urged its desirability. On two occasions it formed the subject of 
inquiry by committees of the House of Commons; and prior to 1866 
no less than three committees, composed of the general managers of 


M. m 
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the various railways, had specially considered the subject. In 1865 
the Board of Trade instructed Captain (now Sir Henry) Tyler, then 
one of the inspecting officers for the railway department of the Board 
of Trade, to examine and report upon the question. His report, 
Which was issued the same year, was in favour of the establishment 
of "some" means of communication. In 1567 the Board again drew 
attention to the subject; and in 1868 an Act cf Parliament made it 
incumbent on all railways to provide a means (f communication 

ween the passengers and the guards of every train travelling over 
20 miles without stopping. 
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The railway companies themselves had not been indifferent to the 
need, for, as Mr. Preece, in a paper“ read by him before the Institu- 
tion of Owil Eagineers in 1866, relates, the London and North- 
Western Riilway had spent a considerable sum of money in an 
endeavour to establish an electrical means of communication; while 
experimenta had also been conducted, with a like object, on the 
London and S»uth-Western Railway. It was not, however, until Mr. 
Preece produced his system in 1864 that a sati:factory la is for 
effecting the long felt need was laid dwn. 

This was rapidly followed, on the S uth-Eastern 
Railway, by Mr. C. V. Walker, one of our first presi- 
d-nte, who produced that known under his name in 
1866. Varley, about the same time, established an elec- 

trical form of communication on one or more London 
and North-Western trains. The London and South- 
Western fitted up several trains with Preece’s system, 
and trial trains were also fitted with the same system 
on the Midland and London and North-Western. An 
improved mechanical “cord” system was produced 
about the year 1868. This “cord” is that with which 
every railway traveller is acquainted, and which, pass- 
ing along the eaves of the vehicles, is available from 
the outside, and from one side only, of the train. 
Eventually, in 1868, the railway companies elected to 
employ the mechanical rather than the electrical mode 
of communication; and to this the Board of Trade ex- 
tended conditional approval. 

The South-Eastern Company declined to fall in with 
this decision. Recogaising the advantages which an electri al means 
possessed over that of the mechanical cord, they desired to retain it; 
and in this they were snhs°quently followed by the London, 
Brighton snd South Coast Railway. Hach of these companies have 
now theirentire passenger stock fitted with an electrical 
communication. The London and South-Western—a 
company having more trains electrically fitt:d than any 
other company at the time when the “cord” system 
was adopted —presumably found the difficulty of keep- 
ing together a partially-fitted stock too great, and in 
course of time abandoned the effort. 

Ia 1872 Captain Tyler reported the working of the 
“cord” system as unsatisfactory, and in the course of 
his remarks observed. An electrical apparatus appears, 
on the whole, to offar the best chance of success.” 
The “cord” communication has, however, been retained 
in use on the majority of railways; the only exceptions 
being the two lines previously referred to. The Hall 
and Barnsley (the stock of which was electrically fitted 
at the opening of the line in 1885), together with a 
portion of the stock of the Chatham and Dover Com- 

€ pany; the Farness, Great Central, and Cambrian lines, 

employ to a certain extent a partial application of the 
vacuum brake. 

In considering the action of the companies so far, we 

have to bear in mind the conditions associated with 

railway trav-lling at the date of the inauguration of the 

“cord” system. That an electrical system afforded the 

railway passenger a more ready means of access there 

could be no doubt. That the "cord" system could 

prove of little service in case of outrage is equally clear. 

Bat was the prevention of outrage the object of the 

communication? It was possibly one reason, but no 

doubt primarily that which was in the minds of people 

was the possibility of some derangement of the train. 

Another point for consideration is the fact that the 

magnitude of most of our main line trains has greatly 

increased. Such a means of communication might 

possibly serve the purpose for which it was established 

with a moderate number of vehicles, while its utility 

for a much larger number would have to be largely discounted. 

However this may be, the somewhat recent outrage on the London 
and South Western Railway has not only made it clear that, if this 
means of communication is to provide, as far as the railway com- 
panies can, against outrage, the means for operating 
it must be within easy reach of the passenger, but it 
has still farther demonstrated that outrage of the direst . 
character doés not need the time occupied by a train 
to travel 20 miles in which to accomplish it. 

The whole question has now been brought to a 
climax by the report + of the departmental committee 
appointed by the Board of Trade in 1897 to consider 
and report upon the subject. As is now well known, 
the result of the deliberations of this committee was 
the condemnation of the mechanical cord and the re- 
commendation of an electrical system, accompanied by 
certain suggestions in relation thereto. 

The adoption of an electrical system involves some 
very important considerations. Tne question has now 
to be viewed from a vastly different standpoint to that 
from which it has been considered hitherto. It is 
to be applicable to the entire passenger stock. It is 
desirable it should appeal against outrage as well as meet other 
demands. The interchange of railway stock between the various 


, 


— —— 


* Preece, “On the Best Means of Communication between the 
Passengers, Guards, and Drivers of Trains in Motion," Institution 
Civil Engineers, 1866-67. 

f The electrical passenger and guard communication on the 
Brighton line was introduced in 1874, and from that date gradually 
superseded the mechanical cord. 

See Appendix. 


956 


THE ELECTRICAL REVIEW. [Vol 43. No. 1,100, Duceuszn 23, 1868 


railway systems is now a matter of everyday occurrence; conse- 
quently the system to be adopted should have a common basis, and 
the mode of connecting the various vehicles should be absolutely 
uniform. How is this to be accomplished ? 

The railway companies have, practically, at this moment an open 
field before them. The total number of p traffic vehicles 
belonging to the entire railway service of Great Britain and Ireland 
amounts, exclusive of 18,099 locomotives, to 55,868*—in all, 


GuAROS VAN CARRIAGE. 


the engine and another guard’s van, it is so placed that his bell may 
ring but that his battery may be out of circuit. 


Fig. 3 represents the Brighton Company'ssystem. It is essentially 
Preece’s. 4 is the insulated wire, B the rail return conductor, and 
c, €, c, c, are short-circuiting or connecting switches. Mr. Houghton, the 
company’s electrical engineer, informs me that he also is now form- 
ing, by means of an open wire carried under the frame of the vehicle, 
a metallic return—not independent, but supplementary to the earth 
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73,967. The total stock of the three companies which have their 
coaches already electrically fitted comprises 5,430 vehicles and 977 
locomotives; so that, if an entirely new system had to be adopted, 
the number of vehicles which would require modification would, in 
comparison to the whole, not prove very considerable; and this espe- 
cially so, should the modification of the stock already fitted prove of 
a very simple character. 
I propose to consider the question under the following heads:— 

1. The electrical system. 

2. Mode of connecting vehicles. 

3. The means for claiming the attention of the officials in charge 
of the train. 


l.—TmHr ErnEcTBICAL System. 


Fig. 1 illustrates diagrammatically the system introduced by 
Preece in 1864. I reproduce this because it forms the basis on 
which this form of communication has, in almost all been 
framed; and it, moreover, constitutes the only basis upon Which a 
practical form of passenger and guard communication can be 
established. 

A is an insulated wire PEDE through the train; B represents 
the rails upon which the train is travelling; c is the engine; d, a’, 
guarde’ vans; and c, „, e“, coaches. h of the guards 
vans is provided with a bell, battery, and a bell key. The passenger 
vehicles are provided, in each compartment, with a switch, or means 
of joining the two conductors, A and B. The batteries are, as will 
be observed, in el The condition is practically one 
of balanced currents. l is in tension, but until the balance is 
disturbed no action sufficient to operate the bells can take place. If 
the switch at „ is closed, we at once form this outlet, and each 
battery finds its circuit, as shown by the arrows. Every bell in the 
train is thereon set g, and continues to do so so long as the 
connection at e, or, of course, any other like connection, remains 


The same occurs when either of the guards desires to signal to the 
other, or to the driver. By pressing the bell key the two conductors, 
A, B, are joined in precisely the same manner as when connected at ¢’, 
but the guard who makes the signal, in doing so removes his own bell 
from the circuit. 

Fig. 2 illustrates the arrangement inaugurated by Walker. Con- 
siderable modifications have been introduced by Mr. Leonard, Mr. 
C. V. Walker's successor, but some complication still attaches to it. 
One insulated wire is employed; the rails, as a rule, forming the 
"return," although, latterly, Mr. Leonard is supplementing the 
rail return by an open wire joined to the rail connections. The 
batteries of the two end vehicles only are in use. They are in 
parallel; but a three-way switch has to be provided in each van, 
and the guard has to arrange the switch of his van according to the 
position the van occupies in the train. When intermediate between 


See Appendix, Table I, 


or rail connections. It is found that the rail return“ is not reliable, 
especially in very dry weather—a result which might be anticipated. 

The London, Chatham, and Dover have somewhat recently applied 
an electrical form of communication to certain of their trains The 
system is termed Varley’s, but it has, at the suggestion of the com- 
pany's electrical „Mr. Burnham, undergone some modifica- 
tion. The principle now being pursued is shown in fig. 4. It is. in 

ractice, very similar to that in use on the South-Eastern. The 

tteries of the two end vans are in circuit. The batteries of inter- 

mediate vans are cut out. The system isa two-wire system, both 
wires being insulated. 

It will be observed by the diagram that the guards’ vans are pro- 
vided with three connections, two of which are & to the 
connection between the van and the locomotive, and that the bell in 
the van adjoining the engine is in parallel with that on the locomotive. 
This dispenses with a battery on the engine; but in order to ensure 
equal action on the of the two bells, it is necessary that the 
resistance of the conductors and instruments should be fairly equal. 

The system employed on the Hull and Barnsley is also a two-wire 
system, and the circuit arrangements call for the provision of adjust- 
ing switches in the guards’ vans, in like manner to those employed c 
the South-Eastern and Chatham and Dover. 

Considerable attention has been called to a train fitted up by the 
Great Eastern. The rails are not, in this system, made use of. One 
insulated wire passes through the train. The iron tube serving the 
brake is taken advantage of to form a portion of the return circuit, 
which is, consequently, uninsulated. The electrical arrangement is 
shown in fig. 5. The batteries are in parallel. The system is that of 
Preece, with the exception that an open " return," independent of the 
earth or raile, is provided. J 

A train has also been fitted by the Midland. The electrical system 
is that represented in fig. 1, with the exception that two insulated 
wires are employed—neither rails nor brake pipe are touched. All 
portions of the electrical system are protected from moisture, so that 
there may be no leakage. 

(To be continued.) 


THE LIGHTING OF A FIRE STATION. 


Tun headquarters of the Metropolitan Fire Brigade have recently 
been lighted with electricity, a special installation being put down 
by the National Electric Free Wiring Company under contract with 
the London County Council We illustrate below the combined 
engine and dynamo, which was supplied by Messrs. Robinson and 
Auden, of Wantage. The normal speed of the engine is 300 revole- 
tions, and it has a cylinder of 94 inches diameter by 8 inches stroke. 
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The brake horse-power reached on trial 30, whilst the difference in 

i between full and half-load suddeniy thrown on and off was 
Tout three revolutions per minute. The dynamo is shunt-wound, 
and is suitable for an output of 100 volts, 140 amperes, with 300 
revolutions, or 140 volts, 160 amperes, with 350 revolutions. The speed 
of the dynamo can be raised by the speeder lever 50 revolutions, i e., 
from 300 to 350 revolutions, whilst running. At present the lights 
are driven direct from the plant, as there is no battery. A special 
feature of the engine is that it is fitted with the firm's new form of 

ion governor, 
shown in fig.2. Some 
descriptive notes of 
this governor will be 
interesting. 

A sbaft, wheel or 
dram governor com- 

rises mechanism con- 
tained in the fly-wheel 
of the engine—or in a 
separate wheel — the 
function of which is 
to increase or decrease 
the eccentricity of the 
slide valve eccentric as 
the load on the engine 
becomes greater or 
less, thus giving an 
earlier or later cut- 
off" of the steam . 
admitted to the piston, 
and so controlling the 
engine. 

This form of govern- 
ing is claimed to be 
applicable to the 
majority of steam 
engines, and if adop- 
ted on engines which 
are using steam very 
wastefully, and gov- 
erning very badly, 
the Robinson governor 
will effect an enormous 
saving of fuel, in addi- 
tion to ensuring per- 
fect running, minus wear and tear. The most general form of shaft 
governor has been that of heavy fulerumed weights controlled by 
spiral springs— which have a tendency to break or get weak in time— 
connected together by a jointed link; similar connections are then 
made from one or both weights to the eccentric, which is hinged to 
the wheel, and which is moved by a link, quadrant or eccentric, 
attached to one of the weights, These heavy weights wear tkeir 


SHAFT GovERNOR. 


fulcrum pins, which are difficult to lubricate, and the connecting link 
pins or quadrants wear also, causing back lash” and noise and rapid 
wear, with the result that, in many cases, this form of governor has 
of necessity been discarded to save , and throttle valve 
Ove resorted to. In very many cases the stability of the equi- 
librium of forces at work in the governor cannot be maintained 
without the addition of “dashpots,” friction devices,” or “ locking 
gear, such as the quadrant attached to one of the weights, which, 


together with the heavily loaded weight journals or fulcrums, render 
the coefficient of friction in all these governors a constantly varying 
uantity. 

: In the Robinson shaft governor, which is naturally adapted for 
being adjusted whilst running, the advantage of being able to speed 
up and down, when desired, is one of the principal features, and 
combined with absence of spiral springs and heavy fulcrumed 
weights, renders it a very satisfactory form of shaft governor. 

In it flat steel blades are made to take the place of spiral springs, 
and in addition to this 
there is the great 
advantage of the joint- 
less parallel motion; 
the spring blades and 
this parallel motion 
making .the connec- 
tion with the eccen- 
tric, stretcher, and 
guide plate “ positive,” 
and so far doing away 
with all pin joints and 
journals. The com- 
pletion of this ideal 
mechanical arrange- 
ment has been effected 
by the application 
of weights pulling 
directly on the spring 
blades by means of 
wire rope and pulleys. 
This arrangement is 
stated to provide prac- 
tically a frictionless 
locking gear in con- 
stant thrust, and, in 
spite of the pulls and 
thrusts to and fro of 
the eccentric which 
drives the slide valve, 
with its varying resist- 
ances and many posi- 
tions, the stability of 
forces at work in the 
governor cannot be 

upset. 

This simple arrangement shows that, by the application of the 
principle of the reduplication of pulleys, a weight can be enabled to 
pull direct on a spring or springs, without wear to the pin on which 
it is hinged, and with any desired traverse, according to the number 
of pulleys introduced, a very small weight being thus rendered 
capable of controlling very powerful springs. 

Messrs. Wilson Hartnell and J. Hardie McLean have reported upon 
their tests of the governor and its suitability for electric lighting 
engines. 


PROF. ELLIOTT ON ELECTRIC TRACTION. 


[COMMUNICATED. | 


Pror. ErrrioTT'Ss paper at the Cardiff meeting of the Institute of 
Marine Engineers was largely & brief historical résumé of the pro- 
gress of electrical traction, and is chiefly noteworthy from the hopes of 
its author that the slot system of picking up current is not to be 
despaired of. He gives the average power for a motor car of 53 
passengers' capacity at 8 miles per hour average speed, as 6; E.H P., 
the weight being 7 tons. With a trailer bringing up the 

to 99 passengers, the E.H.P. is 84. The current at starting may be 
trebled, which shows the enormous power to start and speed up as com- 
pared with horses. The present writer does not know if the London 
Southern Tramways Company are kept from electrical working by the 
action of the County Council, but he has had occasion lately to use the 
vehicles of this company, and finds them as slow and aggravatingly 
uncertain as the Chatham and Dover trains. The single line 
system with turnouts is folly, especially with horse traction, 
for if puts many extra strains on the horses. Tramway 
traction is simply horrible cruelty to animals. There can 
be little doubt that the Southern Tramways Company with 
a double line could run an immense traffic and half empty the trains 
of the Chatham and other lines, which even on fine evenings run 
regularly half an hour late. Prof. Elliott does not look to the steam 
locomotive being superseded at present, excepting upon that well- 
managed line,” the Metropolitan. We do not, however, endorse Mr. 
Elliott when he characterises the Cardiff trams as worse than any 
other in the country. They cannot be slower or more inadequate 
than the London services. London, in fact, has, to use & vulgar 
though expressive phrase, fallen over itself in respect to its 
internal communicatione. The waste of valuable time is 
intolerable. Protests to railway managers are useless, for 
there is no railway manager in London who is able to cope with 
the business, whether because the problem is insoluble, or because 
the ability is lacking we do not say. All classes of society suffer from 
lack of transportation facilities, and all experience is to the effect that 
given facilities the public will use them. English railway managers, 
with a few brilliant exceptions, invariably look on the public as an 
enemy to be fleeced, and are never tired cf inveighing at shareholders’ 
meetings against the public. With such a spirit it is small wonder 
that they take it out of the public by bad servica to the loss of the 
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shareholders, and the loss to the public of their time. Prof. 
Elliott acknowledges that there are electric locomotives on the 
Baltimore and Ohio railroad of 1,000 H P. each, yet he thinks it 
hopeful and business-like that the Metropolitan line are to spend 
420,000 on experiment. We shall soon have the North-Western 
railroad offering a prize for anyone who can bring out a satisfactory 
steam lecomotive, or the Lancashire spinners a prize for a satisfactory 
'" self-actor" spinning frame. To spend comparatively small amounts 
on trials of new things is only reasonable caution, but no one 
would dream of experimenting with the use of bricks for house 
building or of steel for rails. Yet in matters electrical there seems 
to be some occult influence at work which induces an excessive caution 
which more than bordera on the cowardice of ignorance. We think 
when railroad directors doubt the feasibility of electric traction they 
must either be very ill-informed men or badly advised. The muni- 
cipal caution which sends deputations of non-technical men on 
Continental tours may be understcod. The obj-ct is clear enough, 
and the rates suffer accordingly; but undertakings supposed to be 
conducted on commercial lines ought not to be saddled with useless 
experiments. | 

There are now working in, or under, London two buried railways 
with electric traction. Both these were carried out without pre- 
liminary experiment. Because the Metropolitan Railway bas once 
been worked by steam is certainly no excuse for doubting the elec- 
trical method. We can assure the timid directorate that the elec- 
tricity won't know there has been previous steam traction. Other- 
wise, of course, it might jib a little at the start. 


————ÓMÁ 


PLANNING ELECTRIC LIGHT WORKS. 


At the recent Cardiff meetirg of the Institute of Marine Engineers, 
Mr. Neville Applebee bad something to ray on the general design of 
electric light w: ske, He co: trasted the high and low pressure systems 
eapecially with a view tothe question of vibration in city limite, and 
generally as to the convenie:ces of coal, water, condensation, &c. 
Some London companies are now, he ssid, secking powers to construct 
new werks further out in o:derto secure ad vantages they could not have 
on a low pressure system with costly mains. Direct connection and 
high rotative speed meet his views best as regard engines. As 
regard boilers for rapid steaming, he advocates water-tube boilers; 
but he does not explain wbat be means by rapid steaming, whether 
getting up steam from cold water or making more steam from boilers 
already at fall temperature. If the latter he is a trifis incorrect in 
bis theory, and misapprehends the true conditions. Bat many men 
-Beem to think that when more steam is wanted from a boiler 
the whole boiler full of water bas to become hotter. 
Of course, the supposition is entirely erroneous. In regard 
to steam pipes, he is content simply to state the fact 
that ring mains are usua], but he does not make any comment on 
them, though apparently fully aware that they require a deal «f 
draining, and must be therefore very wasteful. Why so much money 
shovld be spent on duplicate mains is extraordinary. The rick of 
breskage is more than doubled, and a single well constructed steam 
pipe ought to be suffi-ient. It is not as though electrical men trusted 
to cast-iron pipes or to miserable brazed copper. They demand lap- 
welded iron or steel, or even riveted pipe, aud it is m ally wasteful to 
duplicate them. For condensing plant we are rather glad to see the 
ej<ctor conderser advocated as requiring no air pump. Where 
suitable as regards water supply, this apparatus ie really far too 
little known. Feed pipes he again refers to ss duplicate, and the 
direct-acting pump is condemned as a steam eater. North country 
practice bas rather been in the direction of double ram pumps for 
boiler feeding of the Cumeron type; but in the south, where coal is 
dear, the more wasteful direct pump is more used. This is especially 
80 where there is also a ring main even to the auxiliary plant, a fact 
made note of by the author, but very little commented upon, as 
though the practice admitted of no serious question. Some duplica- 
tion of plant is desirable and necessary. He is probably a wise man 
who eff cts some amount of life insurance, but if a man effects every 
kind of insurance which is offered to him he would have precious 
little margin on which to live, and it seems likely that the expendi- 
ture of so much capital on the excessive duplication of mains and 
other things is only multiplying the chances of breakdown at very 
little advautege in constant running. 

This pa per of Mr. Applebee's is a type of paper which has sprung 
into existence within comparativaly recent years. They partake 
somewhat of the nature of platitudes. Statements are made that 
such and such a practice is often followed, and so on, with no com- 
ment as to the author's opinion rf the method. They remind one of 
a criticism of Walt Whit man's poetry as consisting largely of inter- 
minable lists of things, and there is something suggestive in Whitman 
of the thelves of a bush store, just as there is in papers like Mr. 
Applebee's, of a rough stccktaking draft of an electric light station. 


| REVIEWS. 


Gas and Petroleum Engines. By A. G. ELLIOTT. London: 
Whittaker & Co. 1898. 23. 6d. 


This is a translation from the French of Henry de Graf- 
figny, and is an attempt to afford, without mathematics, a 


correct idea of gas and oil engines in theory and practice, 
It shoald prove a usefal little book for the young student or 
the business man, in helping him to a primary under+tanding 
of the subject; but it is not a general treatire, being, in fact, 
too small a book for this purpose. Though a few am 
sectional, most of the illustrations are pictorial only. The 
chapter on gas producers is fair, and engines are described 
which use producer or poor gas. This will be a very good 
book for the beginner aad for the engineering layman, 


The Theta Phi Diagram. By H. A. GOLD. 1898, 
The Technical Publishing Company. Manchester. 33. 


This little book, one of many good manuals published by 
the same publishers, is an attempt to afford clear information 
on the subj-ct of entropy and all that is so studiously obscured 
under the cognomen of two Greek letters, the better to sffright 
the non-mathematical man, who at onoe shapes his coure 
away from them. 

What is entropy? This question is the one whieh the 
ordinary man fails to get answered. Onur author defines 
entropy as the co-ordinate, with temperature, of energy; is., 
it is the length upon a diagram whose height is absolute 
temperature, and whose area is heat units. 

The ordinary diagram has for co-ordinates the vertical 
ones of pressure, the horizontal ones, distance moved, and 
combined—that is to say, the diagram ares, they show work 
done. The entropy diagram, by. ita area, also show 
work done, but in best units. The 0 % diagram is n 
drawn by the engine itself; it is plotted from the commo 
or garden diagram, for which purpore there is taken the mew 
diagram of an experiment and a certain chart, and when thu 
plotted it shows the proportion of heat utilised to beat 
received, and thus enables a comparison of efficiency to be 
made, 

The method of drawing the 0 ¢ diagrams is explained, and 
the questions of saturation and superheat are dealt with in 
their bearing on the diagram, and the whole is well illo: 
trated so far as regards the number and intention of the 
illustrations, but very badly as regards the lettering and 
figuring of them, the type being far too small, the various 
diagrams being apparently reduced from much larger 
drawings by a draughtsman, who did not think to follow 
the proper course of making the letters and figures so 
large as not to become microscopic when reduced. The 
subject of entropy is one which presents a new mode of 
diagrammatic representation, and will be found confusing to 
those who have not previously made a study of it. Bat we 
think in this little book that students will be able to arrive at a 
working knowledge of the art, though the author is no 
always very clear, and at times is apt to assume a too ready 
mind in his readers. 


Practical Mechanics. By SyDpRET H. WrILLS. London: 
Methuen & Co. 1898. 8s. 6d. 


This is one of a series of elementary text-bcoks of tech- 
nology now appearing under the editorship of Profa. Garnett 
and Wertheimer. The present volume deals with the subject 
of mechanics—class room mechanics—and various experi- 
ments are illustrated and their bearing explained, the illus- 
trations being from actual apparatus as employed at 
technical institutions. It is rather a terrifying thing to be 
compelled to believe that the principal of every technical 
school in the country seems to be of opinion he must writes 
book on mechanics, or the special subject which be teacher, 
for there are already to many books on mechanics thst 
it is difficult to know why more should be forthoomibg. 
However, the present author has succeeded in making s book 
on rather novel lines, for he has introduced the subject of 
curves for showing the results of teste, &., and this wil 
undonbtedly be of great value to the student, the plotting 
of very elementary curves being a difficulty to so nad 
Needless to say, we sought the goundal, and lo! we fon 
him not, though under the head of units of force there in 
a hint that it existed, but might be shelved from prse! 
mechanics. We trast our author marks a departare from 
the common professorial herd of poundals. Professors ar 
too apt to seize on old words and convert them to new po 
and then abuse the engineer for using wrong tems "' 
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saw lately an engineer’s complaint about the changed mean- 
ing of the word »train. At one time it was understood to 
mean what is now called stress, but now it means deformation 
under stress, and many people consider this to be a strained 
definition. We ought to ray a stressed definition. 

We think students will find the book under review very 
plain. It is certainly the best small manual we have lately 
seen on ita subject. 


The Telephone : Outlines of the Deve'opment of Transmitters 
and Receivers, By WILLIAM J. HOPKINS. London: 
. Longmans, Green & Co. 


In his preface the author says that althongh written 
primarily for men engaged in practical work, it was bis 
intention that the book should serve also as the basis for a 
lecture course to students. He bas noted the absence of a 
work giving a clear and connected explanation of the prin- 
ciples underlying the action and the design of telephone 
transmitters and receivers. He has avoided making a 
descriptive catalogue of instruments, describing only those 
which have demonstrated their importance by long service 
or which seem to mark step: in the development of modern 
transmitters and receivera. The scope of the work can 
be very well realised by this summary of the pre- 
face, The acoustic principles and physical action 
are explained together with their transfer into electric 
energy and re-transfer into acoustic vibrations. The descrip- 
tions of instruments include the Edison carbon telephone, 
Hughes microphone, the Hupnings and Blake transmitters. 
Thee are followed by particulars of experiments not a0 
generally known, which lead to the d: scription of the “solid 
back," stated to have a certainty of action und a power un- 
equalled by any other transmitter. The work will be found 
of interest to all who desire to acquire information on the 
subject; but is hardly so complete as might have been 
expected from the author's previous work on telephone lines 
and their properties. 


The Telephone System of the British Post Office. By T. E. 

HERBERT. London: Page & Pratt, Limited. 

The author of this book, Mr. T. E. Herbert, is one of the 
Postal Telegraph engineers, and from bis position is, of 
course, able to write with knowledge of the subject of which 
he treats. Moreover, as a lecturer and teacher, he would be 
able to appreciuta the way in which to place before students, 
in a comprehensible manner, the vations matters dealt with. 
The author has evidently taken con-iderable trouble to make 
the book as comprehensive and complete as possible. In 
the first portion the general subject of telephony is con- 
sidered, early forme of instruments being described. In 
Chapter III., which deals with Early Transmitters,” the 
exact object of the “induction coil" is very definitely 
explained—in fact, it is the only p'oper description of the 
same we have come across. It is really astonishing how 
very few understand the preciee object of this coil, the 
use of which ought, one would think, to be almost obvious. 


In Chapter V. good desoriptions are given of Modern 


ird these descriptions being sufficiently illus- 
rated. 

It is hardly necessary to go through the book in deteil for 
the purpose of criticism ; it appears to thoroughly justify its 
title of being a description of the telephone system of tke 
Post Office, as all details of this system seem to be included. 
The writer does not (for obvious reasons) attempt any criti- 
cism of any points in the system, confining himself exclu- 
sively to description, The book is undoubtedly a very useful 
and creditable one, thongh as regards literary style and 
artistic illustration, there is mach room for improvement; 
doubtless, however, as regards the latter, much has to be 
sacrificed in order to enable the work to be brought out at a 
low price. It certainly can be considered to be a very com- 
plete treatise on the subject dealt with. 


The Practical Engineers’ Pockst-Book, 1899. Manchester: 

The Technical Publishing Company. 

The tenth year of publication of this very excellent little 
book has arrived. We are pleased to say that the pocket- 
book sustains its reputation as the pocket-book 
for the practical engineer. It has grown to over 400 
pases, an addition of 28 pages having been made upon the 
ast year’s edition, variously distributed throughout the 


volume. Though so much larger in capacity, the thickness 
appears every year to be about the same, the paper being of 
pr thin quality gauging about ;l1;th of an inch in 
thickness. 


Nichelatura, Argentatura, Doratura, Ramatura Metal- 
lizzazione. DELL’ Inc. J. GHERSI. Milan: Ulrico 
Hor pli. 

Colorazione e Derorazione dei Melalli per via Chimica ad 


Elettrica. DELL’ ING. J. GHERSI. Milan: Ulrico 
Hoepli. 

L'Alluminio. Dott CARLO. FoRMEN TI. Milan: Ulrico 
Hoepli, 


These three small volumes are recent additions to Hoepli's 
long series of manuals of technical subjects. The first on 
electroplating containg a good deal of information, but its 
size does not admit of an exhaustive account of the subject. 
It is little more than a sketch. The second, on the colour- 
ing and bronzing of metal, deals with a less familiar 
subject, and one that is receiving a gocd deal of attention 
in some of the technical schools. This book is also very 
small, but contains a large number of receipts for producing 
different surfaces and patinas. Thethird volume, on alumi- 
nium, is a very short popular account of the history of the 
knowledge and production of the metal, and its modern pro- 
duction by electricity. It is not a very serious work. 


A Middle Algebra. Based on the Algebra of Radhak- 
rishnan. By WiLLIAM Bricas, M. A., F.C. S., F R AS, 
and G. H. Bryan, Sc. D., F RS. London: W. B. Olive, 
University Correspondence College Prers. 


The Tutorial Algebra. Based on the Algebra of Radhak- 
rishnan. Part II. Advanced course. The same suthors 
and publishers. | 
These algebras are founded on the work of an Indian pro- 

fessor, but with considerable additions and modifications to suit 
the demands of English students. The first of them contains 
the part of algebra intermediate between the elementary and 
advanced stages, starting from surds and indices, and going 
on to series, logarithms, and permutations and combinations. 
The second contains a reprint of the matter of the first with 
twelve additional chapters on the binomial theorem, the 
theory of functions, series, and determinants. It is uniform 
in style and binding with the “ Middle Algebra,” and with the 
“ Elementary Alge bu“ that we reviewed some months ago. 
The excellence of Prof. Radtakrigshnen’s work is attributed in 
the preface to an intelligent digestion of the best English autho- 
rities, particularly De Morgan, Clifford, and Obrystal; and 
the editors consider that his trestment of the tubj- et pro- 
vides a foundation for a better t xt-book of the subj ct for 
their particular purpose than has been produced by any 
English mathematician. Certaiuly the explanations and 
tr. atment are very clear, and the usual paradoxes and diff- 
cult ies are extremely well treated. The manipulation of ratios 
tending to zero or infinite values, the interpretation of negative 
and fractional indices, the solutions of problems in maxima 
and minima, and the discussion of equations leading to solu- 
tions inapplicable to the problems to be solved, at which we 
looked as being standing difficulties for students, seem to us 
thoroughly well done. Both books contain a large amount of 
matter for their size, the problems being very numerous, and 
are well got up. They are excellent numbers of a very useful 
series of educational works. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTE.—1508. 


Compiled expressly for this journal by W. P. THowPsow & Oo., 
Electrical Patent Agents, 322, High Holborn, London, W.C., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


25,592. “ An improved fusible cut-out for electric circuits.” F. W. 
Heaton and H. Burrg. Dated December 5th. | 

25,632. ‘ Improvements in electric arc lamps.“ J. S. BLACKEWBLL 
and W. A. CHARLES. Dated December 5th. 

25,657. " Improved electrical signalling devices for railways.“ 
L. Jacop, Dated December 6th, 
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25,007. “ Improvements in electrical resistance 'coils."& S. W. 
Corrniss.' Dated December 6th. 

25,670. “ Improvements in electrical induction apparatus.” T.C. 
KriwBarpE, Dated December 6th. (Complete.) 

25,710. Improvements in dynamos.” J. E. FuLLEB. Dated 
Daoember 6th. (Complete.) | 

25,734. "Improvements in secondary batteries.” W. SOHLOTHAUER 
and A. E. PIO. Dated December 6th. l 

25,746. " Improved means for electrically heating ovens, hot 
chambers, rooms, and the like.” F. Cristy and L. F. CEHRISYT y. 
Dated December 6th. 

25,747. “Improvements in or connected with incandescent elec- 
tric lamps.” J. W. Swan. Dated December 6th. 

25,764. “ Improvements in devices for making and breaking sur- 
face contact on electrical tramways.” W. F. Stamp. Dated Decem- 
ber 6*h. 

25,863. ' Improvements in and in connection with radiating 
axles for electrically propelled railway or tramway cars.’ SIEMEXS 
Bros. & Co, LIurra p. (Siemens & Halske Aktien Gesellschaft, 
Germany) Dated December 7th. (Complete) 

25,877. Improvements in or relating to contact devices for elec- 
trio igniters of explosion engines." A. J. BourT (Société Nouvelle 
des Eetablissements Decauville Aine, France.) Dated December 7th. 

25 895. ‘ Improvements in and relating to electric switch or key 
lampholders or sockete." P. G. EBBurT and Veritrys, LIMITED. 
Dat: d December 8th. ; 

25898. ' Improv ments in connection with electric lampholders 
orsockets." P. G. EBBurT and VERBIT IS, LIMITED. Dated Decem- 
ber 8th. 

25,955. Improved dynamometer or weighting machine.” W. P. 
THompson. (H. S. Elworthy, Russia.) Dated December 8th. 

25,961. Improvements in insulator brackets for electric con- 
ductors.” ©, PELLENZ. Dated December 8th. 

26.014. Improved electric stop motion for drawing frames." 
J. McQueen and D. Barker. Dated December 9th. 

20020. “ Improvements in and relating to electrical switches.” 
H. W. Cox. Dated December 9:b. 

26.020 ‘ Improvements in and relating to electric batteries.” W. 
(S. Silberberg, United States.) Dated December 9th. 


“Improvements in connectors for electrical cables or 
wires" H. W. MiQLLEB, W. Turvey, and G. C. Weston. Dated 
December 9th. 

26,38. “New or improved means for electrically operating 
clocks.” W. B. Bugs, T. W. Lecam and J. Ta BRA B. Dated 
December 9th. | 

26,087. A new or improved holder for electric glow lamps.” 
H. C. GovzB and C. F. PRocros. Dated December 9th. (Complete.) 

26,068. Improvements in electrical glow lamp fittings." SIEMENS 
Bros. & Co., Liwrrgp. (Siemens & Halske Aktien Gesellschaft, 
Germany.) Dated December 95h. ( Complete.) 

26.078. Improvements in or connected with the arrangement of 
conductors for transmitting electrical energy from a generating 
station upon land toa movable structure in water.” A. F. HILLS. 
Dated December 9th. 

26,074. “Improvements in or connected with electric motors.” 
A. F. Hitis. Dated December 9th. 

26,092. An improved mode of winding for the armatures of 
1 and electric motors.“ A. C. G. Cuund. Dated December 
10t | 

26.116. Improvements in and relating to galvanic batteries.” 
W. G. Heys. (S. Silberberg, United States.) Dated December 10th. 
(Complete ) 

26,186. An improved electrical measuring instrument.“ K. 
LEHNER. ted December 10th. (Complete.) 

26,145. "Improvements in continuous current dynamos, motore, 
and motor dynamos.“ A. O. BERRY. Dated December 10th. 

26,153. “Improvements in and in connection with telephonic 
microphone apparatus for electric signalling.” Srzmens Bros. & Co., 
LiwrrED. (Siemens &  Haleke Aktien Gesellschaft, Germany.) 
Dated December 10th. (Complete.) 

26,164. A resistance switch for electric motors.“ C. B. CaALLow 
and J. Eck. Dated December 10th. 


_ — 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
Tompson & Co., 322, High Holborn, W. C., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 


1897. 


9,442. Improvements in pressing electric accumulator plates and 
other plastic articles.” R. R. von Bzenxs and J. RENGER. Dated 
April 13th, 1897. Relates to apparatus for moulding electric accu- 
mulator plates and other plastic articles. The mould is built up of a 
number of interchangeable sections held in a plate by wedges; it is 
covered by a plate secured to the bedding plate by screws or other- 
wise. The plastic material supplied through the pouring hole is 
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forced by a piston through the openings between the monld section 
To ensure that the material may pass through all the openings at the 
same speed, the larger openings are contracted outwardly and the 
smaller openings expanded. 2 claims. l 


9,456. “ Improvements in second batteries.” J. H. McLzax 
and C. D. Burner. Dated April 13tb, 1897. The negative plate 
consists of a sheet of lead bavicg through it a number of holes, each 
with a funnel-shaped mouth, at one end the mouths of adjacent tabes 
being Bituated on opposite sides of the plate. The positive plate con. 
sists of a thick sheet of lead with holes on each side, which do not 
pass completely through the plate, and the said holes may alternate 
with each other, or be co-axial. 3 claims. 


12,957. Improvements in transforming alternating into con. 


tinuous electric currents or vice versd.“ A. MurLEB and H. Topo 
Dated May 25th, 1897. Relates to means for converting alternating 
into direct currente, and vice versá, for charging secondary batteries, de 
In converting an alternating current from a generator, a commutetor 
is driven synchronously by a motor, and to prevent sparking at the 
contacts a polarisation battery is switched in for the period when th 
tension of the current is below that of the secondary battery. Tix 
commutator carries a number of contzcta connected with rings on 
which the brushes rub connected with the battery. Between them 
contacts connected with the polarisation battery, the brushes are 
connected to the generator. The apparatus may be used for convert- 
ing continuous into alternating currents by supplying a continuou 
current from a battery or other source, and rotating the commutator 
by a suitable motor. Similarly, it is stated, polyphase current may 
be converted, and vice versá, 1 claim. 


1898. 
9,340. “Improvements in electric safety fuses or cut-outs” 
VERITYS, LIMITED, and L. J. Brae. Dated April 2nd 


1898. This invention provides a method of preventing an elects: 
arc, while dispensing with the necessity of immersing the termins 
under oil. This is done by means of a fuse fixed to the terminale ud 
mounted on an insulating frame or the switchboard itself. The fest 
wire is passed through a vessel containing oil or, in some cases, oel 
air. When the wire fuses this vessel moves by the action of gravity, 
and in so doing causes the looge end of the fuse to be drawn into the 
vessel or under the surface of the oil, and the arc is thus quickly 
interrapted, the motion of the fuse being twice the rateat which tbe 
vessel moves. 6 claims. 


10,437. “Improvements relating to cut-outs and switches for 
electric motors and other electrical apparatus.” A com- 
munication from H. H. Corner. ‘Dated May 6th, 1898. The 
main object of this invention is to provide an automstie 
cut-out combined with a device for introducing a time element into 
its operation, so that the circuit will be opened or interrupted only 
after the flow of an abnormal current for a predetermined period of 
time. 12 claims. 


13,308. An electro-thermic incubator.” A. E. GamviLLE. Dated 
Jane 14th, 1898. This relates to a means of supplying heated mois 
air to an incubator, and consists of a superposed water tray, upon 
the under side of which an electrical resistance coil is provided, 0 
that heat is radiated and water evaporated while the circulation of 
air is permitted. 4 claims. 


13,735. "Improvements in primary batteries.” W. RowsorHay. 
Dated June 3rd, 1898. Ralates to batteries of the kind described in 
specification No. 2,378, A.D. 1897, in which the se cells are 
arranged in steps and the liquids circulate through them from the 
uppermost to the lowest. The positive electrode may be iron sad 
the liquid in ccntact with it is water, and the cock of the water 
cistern is connected with a switch in such a manner that when ti 
switch is operated to break the battery circuit ‘the cock is opened 
and a stream of water flows through the battery so as to prevet 
local action on open circuit. 1 claim. 


13,895. "Method of reducing the energy of magnetisation of 
electrical trausformers when the output is small"  Srguxme Bacs. 
AND Co., LENITED. Dated June 22nd, 1898. This invention is for 
effecting the reduction of the energy of magnetication in polyphase 
current, by connecting the primary and secondary circuits respec- 
tively by means of mesh form connections when the load is consider- 


. able and by means of star form connections when the load is wall. 


1 claim. 


15,976. Improvemeuts in electric arc lamps.” W. C. Jamssos 
and A, WINDERLICH. Dated July 21st, 1898. This relates to an 
arrangement of regulating the mechanism of an electric arc lamp. 
The upper carbon is held in a split tube, which is free to move 
within an enclosing tube. This enclosing tube is at its lower end 
somewhat loosely attached to a piston, in which is formed a conia 
seating for several rings arranged in slots in the boss of the piston. 
The upper end of the tube is attached to a pair of chains, which pass 


cover pulleys and are attached to the cores of two solenoids, thes 


cores being connected together by a cross bead, through the middie 
of which the tube passes. In attaching the chains to the core 
springs are interposed so as to avcid vibration of the feeding 
mechanism. From the base of the lamp frame a tube projects 
upwards to form a stop for the rings. 1 claim. 


17,821. "Improvements in or connected with secondary batteries.” 
F. King. Dated September 24th, 1895. Relates to a seconda 
battery element plate, having a number of perforations extending 
through the grid and finished plate. The perforations may have 
or parallel sides, and in the finished plate are unoccupied by achte 


material or material to be rendered active. 2 claims. 
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THE ENGINEER BRANCH OF THE 
ROYAL NAVY. | 


[AE ! 


WE have received a pamphlet, dated November, 1898, which 
purports to set forth some of the grievances of the Engineer 
Officers of the Royal Navy. Thechief complaint seems to be that 
in a service where authority should accompany responsibility, 
the responsible officers of the engine room have not authority 
over their own men, but must appeal to Officers of the 
Line. Then, in & service where rank is shown by the 
uniform a man has to wear, the uniform of the engineer is 
an inferior one, and generally it is held that there is long 
standing dissatisfaction in all ranks, and it is plainly hinted 
that the paucity of the staff would lead to probable 
disaster in time of action. Now this is not as it should 
be. If the engineers of the Navy are dissatis- 
fied let them all be summarily discharged, or let 
these grievances be set right. We cannot afford that the 
navy should be manned by discontented men, and any cause 
for dissatisfaction ought to beremoved. Pay is alleged to be 
insufficient, and rank to be unfairly below that of deck 
officers. Yet it cannot be doubted that the men below deck 
are in the most hazardous place, and are likewise out of sight 
of all which makes a post of hazard also a post of interest 
during a fight. We should like to know that the grievances 
of the navy will be made right, and we should also like 
to feel that there are competent men in the navy. It may 
be urged that the subject we are discussing is more fitted for 
the Admiralty Gazette, but when we consider the manifold 
uses to which electricity has been turned for almost every 
purpose on board ship, we feel that naval engineers have 
a special claim upon our sympathies. With the pamphlet, 
which, by the way, bears no imprint and no names or 
signatures, is also sent a report on the personnel of the 
United States navy, detailing somewhat similar grievances, 
the pay being complained of as inadequate. 

No doubt much, if not all, of the trouble with both navies 
is due to the rapid change from sail to steam, which has 
ended in making a machine of the battleship, and has made 
the engineer really of first importance. Engineers could 
fight a ship—they really do fight the ship. The layman 
might well ask why there should be any deck officers 
at all, for the old days of boarding are gone probably 
for ever. To the engineers below no doubt the deok 
officers’ special privilege is to be either killed. off hand 
or live to be covered with fame and glory, while the 
engineer remains below either to be parboiled or otherwise 
brought to an unpleasant and inglorious end or to survive 
and get to port to be dragged, as it were, in the triumphal 
procession of the line officers. | 

We draw attention to the pamphlet because, as good 
citizens, we want to see the navy efficient and well manned. 
We don’t like the discussion to turn too much on gold lace or 

| 0 
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distinctions of cloth in the uniform, but people not in the 
services probably do not realise the intensity with which 
uniformed people look upon millinery, which is the 
outward and visible sign of rank and standing in the 
services. 

We believe that the Line are inclined to despise the 
engineer. Why they should do so is not very clear. 
Admiral Lord Nelson himself could sail a ship, and was 
au fait with all the means and appliances of propulsion in 
his day, and had he lived to-day would, no doubt, have pro- 
perly valued the propelling business of the modern ship. A 
little steam would have saved him many a weary wait in port. 
Too much importence cannot be attached to the engine 
department of a modern navy and the multiplicity of details 
which is included inthe term. The country should see to it 
that if anything is wrong it may at once be set right. 


The Blast Furnace 
as a Source of 
Power. 


by Mr. Horace Allen before the South 
Staffordshire Institute of Iron and Stee] 
Works Managers, upon the Thwaite-Gardner system of 
utilising blast furnace waste gas. Mr. Allen, who is an 
experienced metallurgical chemist, goes very thoroughly into 
the question of the chemical reactions in the blast furnace, 
and shows that in no furnaces is the gas output so poor that 
it will not burn satisfactorily in the gas engine. This is a 
fact which places the blast furnace ahead of the ordinary gas 
producer, which can readily be so neglected as to produce & 
gas too poor to use in an engine. He shows the exceedingly 
uniform composition of the gas, and its constant thermal poten- 
tial which renders it a safe gas for large cylinders and large 
power unita, the variable nature of other gases being a great 
hindrance to their use in very large engines. It is pointed out 
that one cubic foot of blast furnace gas represents 22,872 
foot-pounds of work. Yet this gas is being thrown away in 
large volumes, and even where “utilised” under steam boilers 
it does not develop one-fourth the power it will develop in 
the gas engine. The system is at work already at two 
English ironworks, and others are preparing for it, but Mr. 
Thwaite has just completed a plant at Berge-Borbeo, in 
Germany, for the manufacture of calcium carbide. The gas 
engine by Hartley and Petyt is of 180 I.H.P. The gas con- 
tains about 31 per cent. of CO,and the engine willrun on about 
100 cubic feet per I.H.P.-hour, which is equivalent to about 
1°8 lbs. of coke charged into the furnace, a result which is re- 
markable, seeing that the furnace is making iron as usual It 
simply proves that the heat utilised in metallurgy is small, and 
that practically the whole of the fuel is sent to waste, and this 
immense volume of gas is ready to be utilized to drive tram- 
ways, pump mines, haul boats, or light cities, It is remark- 
able that no blast furnace men joined in the discussion on 
Mr. Allen’s paper, and it would appear that the technical 
knowledge of many of our ironworks managers is insufficient 
for them to realise the subject. The pioneer in the matter 
is Mr. James Riley, who put down the first Thwaite plant 
at Wishaw, but Mr. Riley always has been head and 
shoulders above the bulk of the ironmasters, and 
led them in other economies, 
recovery. It appears that the Germans have gone into 
the matter very fully, boldly setting up a large engine and a 
carbide furnace. If Germany is going to use all her blast 
furnace gas and save so much of the fuel now used for power 
purposes, we fear that our iron masters, who are now standing 
supine, will discover they have made a mistake in not seizing 
promptly on so obvious and large an economy. | 


WE have received a copy of a paper read l 


such as ammonia 


Oxidation and Reduction Chains, and the Influence 
of Complex Ions on the Electromotive Foree.—Ther 
is an important on this subject in the Zeitachriſt 
für Physikalische e, 1898, 26, 198—236, by Rudolph 
Peters, which is well worthy of careful study. In this ps 
he gives the results of some 5 which be 15 
recently conducted, and the conclusions which he has been 
able to draw from them. If a mercury electrode be 
employed in a mixture of ferrous and ferric salte, a 
reaction proceeds in accordance with the equation 
Hg + Fe...+ 0, = Fe..+ Hg Ci. For any or 
centration the potential is given by the 5 
x = RT /F x log. C, cC, cs, where C/ Cs is the equilibrium 
ratio of the ferrous to ferric ions. and cs, cg the actual con- 
centration of these ions. This may be written 
x = A + 00575 log ccs, and the value of A msy 
obtained directly by making c, = cs, or by calculation 
the E.M.F. at any concentration, and the values 80 obtained 
from the E. M. F. of a number of very different mixtures 
agreed very closely and corresponded with an equilibrium 
ratio k = 10510055 — 10759 which is, hence, the ratio of 
the numbers of ferrous and ferric ions when the solution is 
in equilibrium with the normal electrode. Nase ri or 

ual dissociation of the two ion salts is | in the 
calculation.) By the addition of potassium chloride, the 
value of * was diminished, the mean value obtained being 
19715, In neutral solutions, the potential was found to var 
considerably with dilution, but this was not the oase in 
solutions or solutions containing potassium chloride. Balo- 
tions in a normal sodium nitrate solution gave values almat 
identical with those in pure water, Bo that ferric chloride 
and ferric nitrate are equally dissociated. In the ow d 
mixtures of ferric and ferrous sul the vale 
of * was found to be 1055, so that at eqni 
concentrations ferric sulphate gives fewer ferric iow 
than the chloride. Experiments with chromous 1 
chromic compounds, and with manganous and manga 
compounds, gave no quantitative results, as constant values 
could not be obtained. The Van’t Hoff rip employed 
for the ion chain was, however, found to be at least quali- 
tatively correct. Addition of fluorine ions in all cases rae 
the reduction potential, and this effect was further examined, 
The conductivity of mixtures of ion salts with sodium 
fluoride is less than the sum of the conductivities of the 
constituents, the difference being greatest with ferric com 

ounds, in which case also it increases with dilution. The 
fenic salta, therefore, probably form complex compounds 
with the sodium finoride, a view farther supported by 
freezing point determinations. By the addition of sodium 
fluoride to the mixed ion salts the E. M. F. falls greatly; 
thus, in the case of a mixture of N/10 ferrous and fer 
salts the addition of an equal volume of 8 N/10 solution oí 
sodium fluoride caused the E.M.F. to become negative, o 
decreased the concentration of the ferric ions to 10 of its 
former amount. A white salt is also precipitated by the 
fluoride, and the composition was found to be Na, Fe .f 
+ H, O. This was proved to bea complex salt in which the 
iron is present in the anion, as by electrolysis the percentage 
of iron increased at the anode and decreased at the cathode. 
It is probable that the reduction of the E. M. F. by siii 
tion of sodium fluoride is due to the formation, not only 
of the slightly dissociated ferrio fluoride, but also of thi 
galt. 


The Solution of Platinum and Geld in Electre 
lytes.—There is a Max Margveles in de 
dn Phys. Chem. (II), 65, 629, on this subject, in which 
he describes some interesting experiments. An dex" 
magnet with armature serves as contact breaker io » 
current from two Daniell cells, and between the terminal 
the coil of the magnet an eleotrolytic oell with gold or pit 
num electrodes is introduced, With this arrangement de 
metal can be dissolved in Lydrochloric, nitric, or salphare 
acid, or in potassium or sodium h ide. The en 
always dissolve from the electrode, which is the anode to 
battery current. The sointion is, however, in some ™ 
assisted by the current from the magnet, as neil 
constant or intermittent current from the battery dom“ 
capable of effecting solution. 
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first place, no other vehicle could ibly operate in the 
groove of the rail, and, in the second place, it would need a 
considerable weight to actuate the mechanism; certainly it 
could not be done by a person using a stick or similar means, 

Another, and, pn more important claim is, that in 
the event of anything going wrong with the simple mechanism 
of the box, the whole of the inside is so arranged and 
attached to the lid as to permit of its being removed and 
replaced by a new interior, if need be, in the course of a 
few minutes. We need hardly point out that, unlike some 
other systems, this one permits of the car running in either 
direction, a8 one box is not dependent on another for its 
actuation. 


A MECHANICAL SURFACE CONTACT 
SYSTEM. 


THERE has been abundant activity displayed in devising 
surface contact systems. They are divided into two classes, 
one relying on magnetic devices, and the other on mechanical 
apparatus. Some of the former have been reviewed in these 
columns ; we now purpose to set forth the principal features 
of a mechanical surface contact system which possesses some 
interest. It is one invented by Mr. Herbert Allen and Mr. 
Oliver Peard, and primarily depends upon the wheel of a 
tramcar depressing the end of a pivoted lever, which raises, 


through the medium of a rod, a surface contact placed in a 
box which is bolted to the side of the rail. The contact is 
then gripped and supported by a special form of collecting 
device carried under the car; immediately the vebicle has 

, the contact drops back into its seat, which is flush 
with the roadway. The contact, on engaging with the col- 
lecting device, is still further raised by means of the collector, 
and it is only when the contact is so raised, that it becomes 
alive. This is claimed to be an important safety factor. 
‘A clearer indication of the system is given in fig. 1. 


t is the end of the pivoted lever placed in the groove of the 
. rail; upon being depressed it operates the lever arm, c’, which 
3 the spindle, d, on the summit of this being 
contact plate, e. But the depression of c accomplishes more 
. than merely pushing up the contact above the street level. 
It will be seen that the spirdle, d, carries a projecting arm, 
indicated by A, and upon the subsequent raising of the con- 
tact by the collector, this comes into contact with copper 
brushes, 7, which are in permanent connection with the 
feeders. It should be mentioned that the operation of d is 
against the tension of a spring, &, so that when the contact, 
e, has been released by the car, it is pulled sharply back into 
its seating. 
It is hardly necessary to give minute details of the way 
mn which the various parts of the box are insulated. Fig. 2 


i 
le 
i 


Fia. 2. 


during the passage over the stad; e simply rests upon 


! 
f 
1 
f 
A demonstrates how the contact is held by the car collectors 
my 0, thus giving effective connection between the car 


mains 
The inventors claim that it is impossi 
possible for the lever to 
be operated by any other means than! the car wheel. In the 


The inventors inform us that, after making careful esti- 
mates, they are of the opinion that their contact system could 
be laid down at a less cost than that of a first class trolley 
line. | 

This appears to us to be rather optimistic, but there i8 no 
doubt that a simple “box,” such as this, could be constructed 
for a very low figure, and although there is a certain amount 
of work on the rails, which would no doubt be done in the 
shops, the expense of forming a good foundation in the centre 
of the track is obviated. 

We are unable to say how this system works, as there is 
no trial track down at present, but, as a very well-known 
firm have taken the patent up, we shall hope to do so at some 
future date. 


ELECTRICAL CANAL TRACTION. 


IV. 


WITH accumulators the traffic should not exceed 2 to 24 
million tons. Below this the cost diminishes more rapidly 
than the cost of overhead lines, and especially the cost per 
ton kilometre is less. Accumulators are the more advan- 
tageous as the headway of the boats becomes longer. The 
cost of a battery fora “barge” is for towing 2,200 francs, 
and for propulsion 3,600 francs. Though not referred to in 
the papa under rèview, we might here allude to the Thwaite- 
Cawley electrical system. This consists of a rigid system of 
channel or Z-bars carried by posts along the banks of a canal 
at a height of 9 or 10 feet. On or against this rail system 
run the motors which need not weigh above 900 lbs. for a 
barge of 100 tons at 2} miles per hour, the necessary 
adhesion being obtained by allowing the weight of the motor 
to overhang the wheels which are pressed against the rails by 
the leverage of such overhanging weight. : 
As there are two sets of rails the barges on the near side 
are hauled by motors on the under set of rails, and those on 
the far side by the upper motor. There is thus no difficulty 
in boats passing—a difficulty which wastes a deal of time in 
horse traction or any system of haulage from the bank 
surface. It is estimated that the ton mile cost will be *032d. 
as compared with 0°77d. with horses. So far no practical 
tests have been made with the system, though some are in 
5 and we hope to describe them in due course. 
he detailed experiences in the Bulletin before us of the 
French attempts to mechanically exploit their canals are 
worthy of every attention in view of the broken down condi- 
tion of so many of our English canals, a condition into which 
they have been allowed to fall, or rather have been thrown, 
wilfully by the neglect of the railways who succeeded in 
getting a grip upon them and proceeded to kill them in order 
to put it out of their power to again enter into competition. 
The formation of a public trust to deal in a whole and broad 
manner with our canal gystem would, we doubt not, produce 
good results. They are in need of repair, of dredging and 
of connecting up to take throughout the whole country 
barges of standard size. Steam propulsion has been proved 
a success on the Leeds and Liverpool canal, and tugs may 
also be seen at work on the Bridgewater Canal of the Man- 
chester Ship Canal Company, of which latter, though 
nominally far from flourishing, it can be said that its 
existence is a standing menace to any further encroachment 
of the railways upon the public rights, and it is noteworthy 
that though the Ship Canal “ never will get any traffic,” the 
railways of Lancashire seem very anxious to secure branch 
connecting lines to points along its banks. In France, 
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Holland, Belgium &nd America, the canal policy has never 
been allowed to slacken, and if canals will succeed in Hol- 
land and America, where they are frozen up every winter, 
how much more should they succeed in England, where 
traffic should be greater and freezing up is a comparatively 
rare incident, that the ice boat can usually deal with to the 
extent of getting traffic through, even in really severe 
weather for England. The present encumbered state of our 
railroads would be eased by good canals. 

We have before us, as we write, the letter of an English 
railway manager, in which he complains that the line is so 
congested with traffic that punctuality of certain. trains is 
an impossibility. One would gal ope such a congested line 
to pay dividends, but it seems to be a fatality with our lines 
that though overloaded with traffic at the highest ton-mile 
charges in the world they cannot pay dividends. 

Resuming, however, it would appear that for mechanical 
traction on canals to succeed there should be some system 
which will deal with barges as they now exist, and bank 
haulage seems well adapted for the purpose and free from a 
good deal of the troubles of the sunk chain. As regards the 
use of tugs much depends on the possibility of keeping up 
the banks in good condition to withstand wash. The power 
to transmit electricity long distances affords a chance for 
electrical systems to be worked from distant stations. 
It should not be impossible to make arrangements for 
supplies of power from towns along a canal, so affording 
day loads for costly half-worked plant. Mr. Thwaite proposes 
to employ blast furnace gas power to generate electricity in the 
trials of his system, and this enormous fund of now wasted 
energy could be drawn upon all over the country to furnish 
canal haulage. A great point in barge haulage is the 
steadiness of the resistance to be overcome, which enables 
machinery of a given power to be worked at or near its 
economical load. In every sense canal haulage seems to be 

uliarly suitable for electrical systems, even for aocumu- 

rs, the pose required being comparatively small. Though 
so many of our canal overbridges are 8 
rule, they will be available for the passing of & motor without 
alteration, though the rails would require to be brought low, 
and it might be impossible for two motors to pass when 
under a bridge, though this need not be considered as 
likely to happen frequently. One would require to be 
checked for a second or two, while the other proceeded. 
Canal haulage by horse-power is a cruel practice and pute 
horses to a good deal of unnecessary suffering. It is also 
out of date, and may be partly responsible for the ruin of the 
canals, which was begun by the selfish policy of the railroads. 


ELECTROLYTIC CORROSION. 


Two recent surveys of the electrical condition of pipes and 
other metallic structures buried in the ground in the neigh- 
bourhood of electrical street railways, serve to direct attention 
to the very serious, if not alarming, consequences which ma 
sometimes result from the unrestricted use of the groun 
return over considerable periods. 

One of these surveys has been carried out in the borongh 
of Manhattan by Mr. A. A. Knudson, who has given the 
result of his 5 in a paper read before the 
American Institute of Electrical Engineers, New York, 
October 26th, 1898.* "The ether has been carried out at 
Dayton, Ohio, by Mr. Harold P. Brown, who read a paper 
on the subject before the American Society of Municipal 
Improvement, at Washington, October 28th, 1898.T 

From Mr. Knudson’s paper we take a few of the more 
important results and conclusions. In the first place it is 
important to note that his testa have shown that an open 
conduit system, or one in which an insulated metallic return 
is used, effectually confines the carrent to the conductors pro- 
vided for it. For this reason, he says, it is preferable to the 
ordinary ground, especially in large cities where the 8 
below the streets is so largely occupied with lines of iron 
pipes, more or less subject to electrolytic corrosion. 

Differences of potential between the rails, and gas and 


* See also Western Electrician, November 5th, 1898, p. 254. 
1 Bee also Street Railway Review, p. 817, 1898. 


I, we think, as a 


replaced. But that the former is by no means a negligible 
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amounted to 10 volts, the rails being positive to the pipes 
A few days before reading his paper he again visited this 
locality, and found workmen engaged in removing the mik. 
Seizing this 5 for estimating the amount of corro- 
sion of the rails, he took an impression on paper of the exact 
8ize and shape of the end of one of the four rails, the end: 
of the other rails being in just about the same condition. 
Fig. 1 exhibits the difference in size and shape of the nil 
when new and when in its present condition. The irregular 
curved line in the plan and the thick black line in the end 
section, showing the reduced form of the rail placed inside 
the original outlines. It is evident that a large amount o 
metal has been removed from the rails by electrolysis. Tie 
original size of the rails was furnished by the company 
supplying the rails, they being about 70 Ibs. to the yard. 
Furthermore, the bottom sides of all these rails were cut by 
the current down to knife edges for several feet back from 
the ends. The edges were irregular in shape and somewhat 


jagged in appearance. 


ACTUAL SIZE BOTTOM OF RAIL WHEN NEW 
» 


ACTUAL SIZE BOTTOM OF 
RAIL WHEN TAKEN UF 


-o—o-»»»o.. TV) 2E c. —— 2 — 


Another feature of interest was the condition of the cros 
bars or tie rods which keep the rails awe These bam 
which were originally 1j inches wide by 3 inch thick, were 
nearly all so eaten away that the middle portion was missing, 
the ends protruding from the rails at from 6 inches to 1: 
inches. "m 

One of the most important, and possibly alarming di- 
coveries made by Mr. Knudson in the course of his survey, 
was the existence of a current flowing from the 
of the cables of the Brooklyn epigr bridge to earts. 
The ends of the main cables of this bridge are connected 
by screw couplings to heavy steel bars or links which pet 
down with a graceful curve through solid stone masonry io 
the anchor plates, to which they are secured by heavy steel 
bolts passing through eyes at theends. The anchor 1 
somewhat oblong in shape, consist each of a single 
cast-iron weighing 28 tons. . m ve with 

These anchor plates being thus in metallic connection m 
the main structure of the bridge, it was sufficient to connect 
one terminal of the galvanometer anywhere to this sucre. 
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The other terminal of the galvanometer required a good con- 
nection to earth in the neighbourhood of the attachment 
being tested. This was found in the cable of the cable 
railway. Tests made at both ends of the bridge showed that 
a current was flowing from the cable attachments to earth 
at both ends; the difference of potential amonnting in some 
cases to 2} volts. Now this voltage has been shown to be 
quite sufficient to cause electrolytic corrosion, if other 
conditions are favourable. The presence of dampness and 
decomposable salts, such as chloride of sodium and carbonate 
of sodium in the ground surrounding the metal from which the 
current is flowing is generally considered to be a necessary 
condition of electrolytic corrosion. If this is so, there 
appears to be little risk of dangerous corrosion of the 
anchorages of the Brooklyn Bridge, for these anchors are 
gurrounded by a mass of stone and concrete, which the 
engineers consider. would effectually exclude damp, and 
me contain no electrolyte such as would favour electro- 
ig. 
"tt this is 80, so much the better for the safety of the 
bridge; but we are inclined to think that a transfer of metal 
from anchors to the stone or concrete might take place in 


Dayton, Ohio, is a city with a population of about 90, 000 
inhabitants, and possesses fully 80 miles of electric roads. 
Electrically considered, it is divided into four parts by 
various rivers which meet and flow through it. Practically 
90 per cent. of the entire current from the business portion 
of the city crosses a river on one 12-inch and one 10-inch 
water pipe, one 8-inch gas pipe, and one 10-inch natural gas 
pipe. The two main power houses are about a quarter mile 
apart on the west side of the Miami river. A third, but 
smaller power house, is on the east side of the river. Two 
other roads have their terminals in Dayton, but their power 
houses are elsewhere. On the map, fig. 2, the numbers 
marked -+ show the pipe positive to the rail, and those 
marked — show the pipe negative to the rail. 

Fifteen excavations were made, and the measurements 
repeated on the pipes themselves. These excavations are 
marked on the map with a square. A careful examination 
was made of the physical condition of the Pipes and 
chemical analyses were made of samples of soil, and the 
metals of pipes and incrustations upon them. 

The electrical tests showed that the pipes, in the business 
part of the city, one and a half to two miles from their 


the course of years, without the most favourable conditions 
being present. The electric current has a great tendency to 
earry metallic ions across breaks in the continuity of the con- 
ductor by processes which are not strictly included under 
electrolysis. We have, for instance, the transference of 
carbon particles across the electric arc, and the well-known 
phenomena of electric osmose. We should not be surprised 
to learn that a metallic deposit would be found on the stone 
and concrete opposite the anchors of the bridge, if they 
should be examined some years hence. It is at least a 
oe on which it would be dangerous to dogmatise, on 

retical grounds, or even upon the present state of our 


sin knowledge. 

he survey carried out by Mr. Harold P. Brown is one of 
the most en gic contributions that has been made to our 
experimental knowledge of this vital defect in the practical 
Working of electric railways. The investigations were made 
In a thoroughly scientific manner; tests of P.D. between 
mils and pipes being made over the whole area, and pipes 
affected by corrosion being tested by chemical analysis and 
by the mechanical testing machine to determine their loss of 


power houses were positive to the rails, and therefore subject 
to electrolytic corrosion. The highest readings in this 

of the city were 44 volts. Near the power house on the west 
side of the river, the pipes were 9 volts positive to the rails, 
and the danger district extended about three-quarters of a 
mile to the west. It was at once noticed that the danger 
district was extremely large, and this was verified by the 
records of the Water Board, which showed a large number of 
service pipe renewals, 

Cast-iron pipes are not usually considered susceptible to 
ag a arg nig n but Mr. Brown arce that this was ES 
80 in Dayton. tar coating on the pipes appeared to 
no protection whatever, and the surface of the pipe in the 
danger district was found to be changed to a soft black 
material resembling graphite, and easily cut with a knife. 
This material is such an excellent conductor that instead of 
checking it tends to increase the action by reducing the 
resistance of the path through which the current must flow 
in order to reach the rail. Moreover, the stones and peebles 
near the pipes are actually electroplated with the metal of 


the ioo E iron orlead. This condition has not, as 
far as 


. Brown knows, ever before been reported. 
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To make certain that the corrosion observed was really due 
to electrolysis, a section was cut from a pipe in the danger 
area (Fifth Street), and a section from a similar pipe in 
exactly the same kind of soil, in a part of the city (Logan 
Street) where there was absolutely no trace of an electrical 
current. The Logan Street pipe had been put down 24 years 
ago, while the Fifth Street pipe had been put down 10 years 
ago, and had been exposed for four years to electrolysis. 

The chemical analyses of the two pipes were nearly iden- 
tical, and were as follows :— 


Logan Street pipe. Fifth Street pipe. 


Phosphorus .. "789 per cent. 800 per cent. 
Sulphur ... .... "078 per cent. 057 per cent. 
Bilicon ... . 2'270 per cent. 2:500 per cent. 
Iron ve "t .. A mot det. not det. 

Carbon graphitic . 943 percent. 2:88 percent. 


The samples of the iucrustation of the Fifth Street pipe 
analysed as follows :— 


Phosphorus ... 1:821 per cent. 
Sulphur none. 

Bilicon 852 T — ee not det. 

Iron ... a "E M ee .. 33:43 per cent. 
Carbon combined and carbon graphitic ... 7:12 per cent. 


This analysis showed that the percentage of iron was 
greatly diminished, while the percentage of carbon was more 
than doubled. 

Careful investigation showed that the carbon was merely 
the amount originally in the pipe, the carbon being 
left, while a large portion of the iron had been carried away. 

The chemical anulysis of the soil showed that the solvent 
was produced electrically from carbonate of sodium and 
chloride of sodium in the soil. Neither of these by itself, 
in the small proportion shown by the analysis, would injure 
a cast-iron pipe covered with tar, though, as is well known, a 
strong solution of chloride of sodium (common salt) will 
rust wrought-iron. 

But the presence of even 0:01 per cent. reduces the elec- 
trical resistance of the iron and the passage of the current 
decomposes those salts and forms hydrochloric acid, which 
dissolves the metals, | 

Having thus determined the cause of the trouble, it 
remained to fix its extent. Fifteen excavations were made 
in different parts of the city to determine how much electrical 
pressure is required to seriously injare the cast-iron. A 
pressure of 8 volte and less is found to cause a graphitic 
coating not exceeding z inch in depth. The iron seems 
to be uninjured. From 3 to 4} volts the thickness of the 
Jayer is increased in a ratio depending upon length of time 
during which the pipe has been exposed. 

To determine what percentage of mechanioal injury has 
been sustained by the pipes, it was intended to compare the 
hydrostatic pressures required to rupture the Logan Street 
and the Fifth Street pipes, but defects in the apparatus 
employed prevented a fair teat. | 

The Fifth Street pipe at 150 Ibs. pressure leaked through 
the corroded spots, while the other pipe was able to ‘stand 
800 lbs. pressure. Test bars were cut from the best portions 
of both pipes and broken on a Riehle testing machine. The 
average transverse strength of the Logan Street pipe was 
1,800 Ibs. per square inch, as against 1,085 to the other. 

The tensile strengths were respectively 16,000 and 11,425 
lbs., and the deflections were 0°25 and 020 inch. Four 
years of electrolysis had robbed the Fifth Street pipe of 
about 30 per cent. of its transverse strength and about 45 
per cent. of its tensile strength and had caused it to leak at 
150 Ibs. pressure. 

Tests of the resistance of the rail joints of the Dayton line 
showed that electrically they were extremely bad; in some 
rails no current at all flowed. | 

Mr. Brown winds up his able report by recommendations 
for the reduction of the danger area. He recommends the 
use of wooden instead of metal pipes, or the intercalation of 
wooden sections in the lines of metal piping. In thedanger 
area he would connect the sections between the wooden pipes 
by pilot wires to the central office, where tests could at any 
time be made. If any of the metallic sections were found 
to be still positive, these should be further sub-divided by 
Bections of wooden pipe. | 

These reports show that electrolytio corrosion in overhead 


electric railways with ground returns may, in the course of a 
few years, do very serious damage to piping or other under- 
ground metallic structures, even with P.Ds. between pipes 
and rails as low as 2 to 3 volts. But the remedy is in the 
hands of the electrical engineer. With a comparatively 
small number of insulated return cables, it is quite possible 
to keep the voltage between rails and ground less than the 
dangerous amount. It is only through the indifference or 
carelessness of the authorities that such damage to neigh- 
bouring property is permitted. 


STEAM ENGINE GOVERNORS." 


Bx JOHN DAVIDSON. 


(Continued. from page 891.) 


In automatic expansion engines, where the governor bas to drire 
the cylinder steam distribution valve, the friction, &c., to be over- 
come is often very considerable, and powerful shaft governors hare 
to be used, so that this friction and weight of valve, &., cannot 
have & disturbing effect of any note upon the governing of the 
engine. 

As the engine valve really becomes part of the governing mechan- 
ism in this case it should receive the first attention. In designing a 
throttle governor, no one would think of putting an unbalanced slide 
valva with a great pressure of steam behind it, to throttle the steam, 
an arrangement which would require an enormously powerful 
governor to move it, and work in any way satisfactorily, but would 
fit it with an almost frictionless valve, and a small governor will d 
the work with ease. 

So ought it to be as near as is practical with the shaft gover. 
The valve should be made as free as possible, consistent with t» 
necessity of keeping it steam tight. lid piston valves, perhaps, 
make the vig ie valve of this description, but they do not keep 
steam tight long enough. Slide valves balanced properly are als 
a good step inthis direction. Anyway, fitting unbalanced valvessad 
then designing a tremendous governor and gear to drive them, is 
working in the wrong direction entirely, although often done, gover- 
nors of all kinds being designed, so that the valve resistance shall 
have little tendency (and moatly at the expense of great friction) to 
open and shut the governor each revolution of the engine. 

The valve gear of unbalanced slide valves and such like, requires to 
be of heavy design which is needless, and the effects of inertia then 
come into play if the engine goes at any speed, and this again adds 
to the work of the governor. Now the valve friction, and these extn 
resistances, which have to be overcome by the governor, create in the 
governor itself, other resistances at the joints, &c., and this has s 
serious effect upon the sensitiveness of the 8 making it slug- 
gish in respon to a change in speed, and making it far more liable 
to soon get out of order and give trouble. i 

Balanced valves need only gears of light construction to work them, 
and smaller spindles at the staffing boxes, which again reduces fric- 
tion. Ifthe valve and gear be so designed, a much less powerful 
shaft governor can be used, and yet have sufficient in of powerto 
effect a change quickly. This question of weight resistances of 
valves and gears is a most important one, and had it received more 
attention, would very likely have led to a much more extensive nse o! 
the variable expansion shaft governor, the fate of which, in masy 
instances, has been caused by valves and gears being made many times 
too heavy, and the governors being expected to move valves aginst 
ridiculous pressures. 

As I have now considered some of the ways in which the governo 
of a steam 2 acte, and ao pomi err a rd and 5 
advantages of the two types of governing, pu ore a fet 
examples from actual practice, showing the way the mechanism is 
arranged to effect the c in pressure or rate of expansion of the 
steam 


When the throttle governor is applied to an engine the most com- 
mon method of arranging it isto combine the governing 
and valve together and drive the revolving portion by a belt, rope, 


gearing, or chain from the engineshaft. By this ment the 
governor can be run at any desired speed by suitably ing the 
gearing, and a comparatively small governor can be used. makes 


aà very com governor gear, but in all cases where a belt or 
e, &o., ded a safety gear should be provided, in case of the 
t breaking, to shut off the throttle valve, which otherwise means 
the engine would run away directly this occurred. 

A few well-known and simple makes of this type of governor 
are the Acme, Proell, and the Pickering. 

Fig. 4 shows a sectional view of Lindley's patent Acme governo, 
Messrs. Browett, Lindley & Co. Limited, having kindly supplied 
me with a drawing of the same. As will be seen, the weights, w, 12 
this governor consist of two hemispherical masses with lags cast on 
the bottom side to receive m pins, 1 on n the =<" ae 
when they open out, being together by two springs 
either side. PThe weights are connected to the crosshead, o, by means 
of the links, L, the crosshead being connected to the throttle vale 
spindle, v, by the nuts, x. The weights are revolved by the l 
pulley through the bevel gearing shown, the wheel, B, having lug! 
JC D 


* Paper read before the Salford Science Student Association st 
the Royal Technical Institute, Salford. 
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cast on it to receive the lu 


revolving on a steel tube, ugh the middle of which 


16145 (LEZ, 


L4 


— COMBINED COVERNOR — 
— AND STOP VALVE. — 


due to centrifugal force, and they draw the crosshead, c, downwards 
through the links, L, thus closing the valve and throttling the steam. 
A very handy speeding arrangement is also fitted to these 
governors, 80 that the speed can be varied very considerably, even 
while the engine is running. Pivoted at pis a T. lever, one end, which 
is forked, working in a sleeve ón the valve spindle, the other two 
ends being bent to receive a screw, E, upon which works the nut, p. 
A spring is stretched across in a horizontal position from a pin on 
the right-hand side of the governor stand, and fastened to the nut, p. 
You will readily see that, in the position shown, the tension of the 
spring will help to open the throttle valve, or assist the main governor 
springs to keep the weights closed, and so increase the speed of the 
If the nut, D, be moved to the other end of the screw, which 
can be turned by the small wheel provided for the purpose, the spring 
would tend to shut the throttle valve and decrease the speed, while, 
if it is put in the centre position, the effect of the speeder spring is 
By moving the nut to any intermediate position on either de, 
you can regulate the speed to a nicety anywhere within about 15 per 
cent. of the mean speed. This makes a very neat and compact form 
of governor, and, judging by the thousands now in use, it must do its 
work efficiently. 
Fig. 5 shows a sectional view of the Proell governor combined with a 


Fia. 5. 


throttle valve, the makers of this governor being Messrs. Isaac Storey 
and Sons, of Manchester, to whom I am indebted for drawings and 

This scientifically designed governor is used in many 
Ways for regulating purposes, being fitted to Corliss, Meyer, Ryder, 


on the weights, these weights, &., 
passes the 
throttle valve spindle. As the speed increases the weights fly out, 


and all kinds of releasing gears, as well as for throttle governors, as 
shown in the figure, which I will now describe. 

A isa fl fastened to the governor stand, having a sleeve, B, in 
which is fitted the hollow spindle, c. At the M this spindle lugs 
are cast, to receive pins, from which are sus the two bell crank 
levers, E. From the bottom end of these levers are hung the two 
inverted pendulums, o, which, at their bottom end, are attached to a 
movable sleeve, m. The top ends of the levers, m, engage with knife 
edges on the ends of the crossbridge, r. To this crossbridge is 
attached one end of the spring, the other end being fastened by a 
suitable holder to the spindle, c, at K, the spring acting in tension. 
As the weights fiy out, the bridge piece is lifted, and with it the 
valve spindle, which closes the valve to throttle the steam. 

As the balls move out, they do so almost in a horizontal line, and 
an almost isochronous governor is the result, and also gravity has no 
disturbing effect upon the weights, as they are not raised or lowered. 
This is a very powerful and sensitive governor. 

Fig. 6 represents the Pickering governor, Messrs. Evans & Sons 
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Wolverhampton, the makers, having kindly supplied me with the 
wing and particulars. This well-known governor is somewhat 
different to the last described, owing to the fact that the three 
weights or balls are suspended on thin strips of steel, which does 
away with the rey ae Ba joints, and their consequent friction, this 
being the principal fea in the design. These strips bend as the 
balls move out, and take the place of springs, as well as the joints in 
the ordinary form of governor. The action of the governor is as 
follows :—As the balls move out, due to in , the strips 
bend, and the ends are drawn closer together, and as the bottom en 
of the strips cannot move upwards, being fixed to revolve in one 
vertical position, the top ends draw the crosshead, and with it the 
throttle valve spindle downwards, closing the throttle valve, and 


reducing the pressure. 

A single speeder gear is also fitted to this governor to vary the 
speed of the engine while ing if . A small worm, 
which can be turned by the thumb screw shown, is geared with a 
worm wheel, w, to which is fastened the der spring, 8, the other 
end of the spring being attached to the lever, L, at its fulcrum. If 
the spring is twisted either way by turning the worm wheel, it is put 
in torsion, and will tend through the lever, L, to open or close the 
throttle valve, and vary the speed accordingly. 

The three governors just described are suitable for both slow or 
quick revolution engines, but a very good arrangement and a more 
reliable one for quick revolution engines, is to fix the weights, &c., to 
the crankshaft of the engine, and so save any driving belts or gears, 
the gerens mechanism being coupled to the throttle valve, which 
is p close to the cylinder, by a link and rod. An arrangement 
similar to this is ad by most of the principal builders of quick 
revolution engines, when throttle governing is used. 


(To be continued.) 


AN IMPERIAL CABLE SERVICE. 


ende a t Ottawa telegram sent by the Times correspondent we 
earn . 
“ It is now announced on authority that the Dominion has offered 
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to contribute an equal share with the Im Government of the 
cost of the construction of the Pacific cable, the joint obligation not 
to exceed five-ninths of the whole cost. The Australasian colonies 
have undertaken to contribute the balance.” 

From this it will be seen that it now lies solely with the Home 
Government to take action. 

The following is the text of a letter to the Right Honourable Joseph 
Chamberlain on the subject of a State-owned system of submarine 
cables which has been written by Sir Sandford Fleming, and which 
we reproduce in full as published in the Toronto Globe :— 


Orrawa, October 28th, 1898. 


The Right Honourable Joseph Ohamberlain, Secretary of State for 
the Colonies :— | 

Sir,—I had the honour, on December 28th of last , to address 
Sir Wilfrid Laurier respecting the proposal to establish a State-owned 
Pacific cable. Circumstances have since arisen which impel me to 
ask permission to address you on the subject of a State-owned system 
of cables for the British Empire. 

The paper which follows discusses the subject on its merits. I 
venture to think that the arguments adduced make it clear that such 
a service is extremely desirable, and is fast becoming a necessity. The 
telegraph is an essential ally of commerce, and is indispensable to the 
full and satisfactory development of trade and shipping. The trans- 
Pacific steamship lines which have been established are heavily 
handicapped by the absence of any direct means of telegraphy 
between the ports with which trade is carried on. The Pacific 
cable would serve the purposes of trade between Australasia and 
Oanada, but these countries are debarred from establishing inde- 
pendent telegraphic connection with Hong Kong, the terminal port 
of one of the steamship lines. Under an agreement dated October 
28th, 1893, the Eastern Extension Telegraph Company strengthened 
its monopoly by having Canada and the southern Colonies tele- 
graphically excluded from Hong Kong and forbidden to lay or assist 
in laying any new cable to that port fora period which does not exnire 
until 20 years from the present date. 

There remains only one way of gaining telegraphic connection 
with Hong Kong freed from exacting charges, and that is through 
the Home Government. In granting to the Eastern Extension Com- 
pany exclusive privileges, Lord Ripon, then Colonial Secretary, 
reserved to Her Majesty's Government the option to take possession 
of the cable between Singapore, Labuan and Hong Kong by giving 12 
months’ notice and paying the company £300,000. 

My letter of December to Sir Wilfrid Laurier (copy enclosed) 
sete forth the position and the attitude to Canada and the Australasian 
colonies of the Eastern Extension Telegraph Company. The pro- 
posal submitted in the following paper would undoubtedly interfere 
with the rich monopoly which that company enjoys, and, to some 
extent and for some time, diminish ite profits; but I venture to hold 
that no private company, however rich and influential, should be 
allowed to stand inthe way when great Imperial interests are at stake. 
It must be borne in mind, too, that telegraphy is one of the most 
astonishing results of science, and that the facilities which it offers, 
if not shackled by hindrances, may be rendered of greater and greater 
value to the human race. l 

The advantages of cable connections and low charges increase with 
distance in an accelerating ratio. It is impossible, therefore, to set 
a limit to the commercial, social and political benefits which would 
result to the empire from a State-controlled cable service reaching 
every British ssion. In the following remarks I have pointed 
out that the Pacific cable, established as now propose will prove to 
be the key to such a service, and practically its forerunner. 

I have the honour to be, sir, your obedient servant, 


SANDFORD FLEMING. 


EMPIRE CABLE SERVIOB, 


Following is the paper above referred to :—The action recently 
taken in London in adopting the principle of cheap Imperial por" 
suggests that the time has arrived when the expediency of establis 
ing a complete telegraph cable system throughout the empire may be 
consid on its merits. The advantages which will inevitably 
follow the adoption of & universal penny postage appear to be 
generally recognised, and I venture to think the public mind will be 
pre to entertain favourably another proposal not less important. 
It is not necessary in the least to und ue chea or detract 
from its immense importance in order to show that a cheap telegraph 
service on a comprehensive scale is easily attainable, and that it would 
prove an effective means of speedy communication for an empire such 
as ours. 

The transmission of letters have always been a function of the 
Government; indeed, it has been wisely held throughout the civilised 
world that the postal service should be controlled by the Btate. The 
electric telegraph is a comparatively modern introduction. In the 
mother country private companies were the first to establish lines of 
telegraph, but in 1868 it was found to be in tbe public interest to 
have them ien over by the Btate and placed under the Post Office 


en 

A Committee of Inquiry had reported to Parliament: — That the 
telegraph service as managed by the companies, (1) maintained 
excessive charges; (2) occasioned frequent and vexatious delays in 
the transmission of messages, and inaccuracies in sending them; (3) 
left & large number of important towns and districts wholly unpro- 
vided for; and (4) placed special difficulties in the way of that 
newspaper press which had in the interests of the public a claim, so 
just and so obvious, to special facilities." The transfer was effected 


in 1870. Ohanges and improvements were immediately: made; the 


telegraph service, previously confined to lines connecting great cities 
where usiness was most lucrative, was extended to many towns and 
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districts previously neglected, and, notwithstanding the fact that th: 
charges on messages were greatly reduced, the business developed to 
such an extent that the receipta progressively increased. Before the 
transfer it cost about 6s. to send an ordinary message from London 
to Scotland or Ireland. The rate was reduced to 1s., and 

quently to 6d. (the rate at present charged), and for that sum s 
telegram can be sent from any one station to any other station 
within the limits of the United Kingdom, without regard to 


distance. 

It was early discovered by every country in Europe that so efficient 
a servant to trade and commerce, so important an aid to the State 
itself, should become a national institution. France, Austria, Prussia, 
Russia, Sardinia, Italy, Spain, Portugal, and Belgium each established 
a State telegraph system, and, as in Great Britain, experience bu 
shown that they have done this, not only with advantage to the 
various administrati ve necessities, but with benefit to the public at 


uch being the unanimous conclusion, is not the application of the 
principle of State 5 & scale than hitherto attempted 
& fit subject for inquiry ? it not desirable and expedient that the 
whole British Empire should have a Btate-controlled cable system ? 


INEVITABLE DEVELOPMENT. 


The conditions of the empire are totelly different to what they 
were some years back. When Her Majesty ascended the throne 
there was not a single mile of electric telegraph anywhere. Ther 
was not an iron ship of any class afloat, and mail steamsbips were 
practically unknown. From that period the conditions have been 
continually changing, and the process of growth and development 
still goes on. True, change has met with resistance from individuals 
and companies and classes; but resist it who may, the law of develop- 
ment follows its steady course, and continually makes demands a 
science and skill to meet the ever-changing conditions. We are living 
in an age of transformation ; the spirit of discovery and enterprise, of 
invention and achievement, has extended and expanded the British 
Empire, from the small islands on the coast of Europe to new terr 
tories, continental in extent, in both hemispheres. The development 
of the mercantile marine has carried the flag of our country orr 
every mile of sea to meridians far distant from the mother land. In 


forest, the soil, and the mine. They have caused noble cities to 
spring up, rivalling in the splendour of their streets and buildings 
the finest cities of the old world. These young nations, full of hope 
and vigour, have made 1 
with lofty aspirations, and their most ardent desire is to give their 
energy and strength to the building up of & greater Dritish Empire 
on the firm foundation of common interest and common sentiment. 
At an earlier period in the world's history it would baye been 
difficult to conceive the possibility of any lasting tical union 


. between countries so widely separated by intervening seas. The 


problem is, however, being solved, not by old methods, but by tbe 
application of wise principles of government, aided in a wonderfal 
way by the highest resources of modern science. Steam has made the 
separating oceans no longer barriers, but rather the medium of union. 
Electricity has furnished the means by which the British people in 
all parts of the globe may exchange thought as freely as those within 
speaking distance, These twin ies of civilisation are 

with stupendous possibilities. Already the one, as the prime factor in 


sea carriage, has rendered univ penny possible. The 
other has made it equally possible to bring the British 0 


widely sundered geographically, within the same neigh tele- 
graphically, — . | 


PENNY PosTAGE. 

Imperial penny postage will have far-reaching consequences; it i 
1 à great onward movement in the career of civilisstior, 
and in the development of wider national sympathy and sentiment. 
But great as are the benefits to follow the mop of universal chesp 
postage, the first result, anà not the least, be to make plain thsi 
a postal service, however cheap and comprehensive, is in 
insufficent for the increasing daily needs of the now widely 
British peoples. It willbe seen that in addition to an ocean penny 
postal service, the circumstances of our world-empire demand & 
cheap ocean cable service, extending to every possession of Het 


e carriage of letters at any known speed consumes time, and tbe 
length of time consumed depends on the distance traversed. s 
telegraph, on the other hand, practically annihilates spa a 


We can as yet but faintly appreciate the extent to which the telegraph 
may be sinple red, beasties ita use heretofore has been restricted on loog- 
distance messages by almost prohibitory charges. If messages can 

exchanged between places not far apart, let us say between London 
and Hdinburgh, or Toronto and Montreal, the gain in time by the as 
of the telegraph is inconsiderable. Butif the points of en 
be far separated, such as London and Melbourne, or Ottawa s 

Cape Town, the comparison between a postal 


answer to a letter by post, if the telegraph be employed a reply 35 
be returned next day or even the same day. ss 
Existing long-distance cables are little used by the general public; 

it may be said not at all except in emergencies. The 
to the 


more and more the employment of the telegraph, bat owing 
high charges exacted its use is limited to business which would nae 
by delay. These cables are in the hands of private companisestti 
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chiefly to earn large dividends, and who adopt the polioy of 

high rates, 1n consequence of which trade and 9 is unduly 
taxed and ita free development retarded. Were the cables owned by 
the Btate, large profits would not be the main object, and precisely as 
inthe case of the landlines of the United Kingdom, it would be 
possible to reduoe charges so as to remove restrictions on trade, and 
bring the service within reach of many now debarred from using it. 


(To bs continued.) 


— 


POWER GONSUMPTION IN ELECTRIC 
RAILROADING. 


Tum Americans have satisfactorily solved the question of power pro» 
vision for electric cars. We have not done so yet. Therefore no 
excuee need be offered for calling attention to a paper by Mr. Dodd, 
read at Oleveland, O. Mr. Dodd recalls his surprise when, 10 years 
ago, he saw a car fitted with two 20-H.P. motors. The power seemed 
altogether beyond the size and speed of the car to a man accustomed 
to2-horse cara. The difference is due to two or three facts. In the 
first puce & horse can exert great starting effort. Secondly, the extra 
speed of electrical cars, notably the demand for rapid acceleration, 
requires a large power ; and thirdly, the cars themselves are heavy. ' 
To-day American tramcar practice does not allow a lower limit 
than two 25-H.P. motors per car, while double and quadruple 25, 50, 
and even 75-H.P. equipments do not attract much attention. Mr, 
Dodd proposed to show that the customary car equipment was not 
niea all greater than required by the ordinary laws of mechanics and 
The one thing to know was the actual train resistance. This is 
made up of several factors. First, the actual gravity work of a 
grade, an important factor on the steep grades of tramlines, as com- 
pared with the flat grades of an ordinary steam railroad. Next 
cotnes curve important in a sense, but not really of much 
acoount in the general power problem. Very important, however, is 
. the acceleration, because of the numerous starts to be made and tbe 
loss of time, and because rapid acceleration really proves an economy 
on fast runs and implies less waste of energy in brakeage. Frictional 
. resistance depends upon two conditions: the state of the track and 
the quality of the axle bearings. This is the least known and most 
. uncertain and variable. Commenting on several formule for train 
resistance, Mr. Dodd has collated a score cf instances of trains 
running at a given velocity for a given expenditure of power. The 
| varied from 25 to nearly 50 miles per hour, the weighta from 
$0 to 95 tons, and the resistances from 16 to 28 lbs. per ton. In all 
cases Mr. Dodd thipke that the formule of Clark, Rankine, Searles, 
and Wellington allow too great a weight to velocity, admitting it 
into the equation as the square, Rankine alone not doing this and 
obtaining better results than the others; indeed, being fairly 
accurate except for the 95-ton train. Clark is too low all through 
M compared with the actual resistance, Searles being too high for 
high Speeds and too low for low speeds, as is also Wellington. The 
authors formula, proposed, is (18 + 0:2 v) z + (7 + 02 v) T, where 
' visthe speed in miles per hour, E is the weight of engine or motor 
err in tons of 2,000 lbs., and T that of trailers, The results give a 
' remarkably close agreement with the cited experiments. 
The formula appears rational also in the light of our more modern 
ideas as to train resistance and the influence of velocity, at one time 
à terriblo bogey when it stalked about on the square. He claims 
the formula as fairly representing the truth between 25 and 50 miles 
velocity for ordinary interurben cars on straight and level T rails 
_ With modern road bed construction. Turning to the factor of 
; acceleration, this is expressed in terms of the gain in one second of 
, velocity in miles per hour. The force per ton of 2,000 Ibs. is equal to 
| the acceleration multiplied by 91:3, or P = F x 91:3, F being the 
acceleration in miles per hour in one second, and r the traction per 
ton. The limit beyond which acceleration cannot go is the adhesive 
limit of the wheels, and this may at most be put at one-fourth the 
weight. Henoe the importance at high accelerations of motors on all 
Mr. Dodd shows a diagram of various accelerations, the 
, maximum limit of 500 lbs. per ton with a deduction of 30 Iba. per 
ton for frictional resistance being represented at about 26 miles per 
, hour acquired in 5 seconds. The nearest approach to this limit so far, 
"da the starting curve of a General Electric car, made on purpose to 
, €xperiment with high velocities. The lowest of the six curves given 
in the diagram is abont 15 miles velocity acquired in about 50 seconds, 
being that of the Chicago, Burlington and Qaincy Steam Railway 
an 11-car train, Next comes the Manhattan Elevated at 23 miles 
velocity in 52 seconds, while two electric cars show about 20 miles 
Velocity in 20 seconds. 
highest limit of acceleration ought to be comfortable to 
passengers if made smoothly, and Mr. Dcdd bas himself noted stops 
of a deceleration of 475 lbs. per ton without discomfort—a near 
; Approach to the maximum limit—but motor men assure him they can 
j top from 60 miles velocity in 450 feet which implies 365 lbs. per 
j 
1 
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He e that mun alon v the rapidity of 
| ii managers are willing to pay for the power. 

"e Vulgar statement that an electric car is a better hill climber 
à steam car is traversed by the asserticn that when steam 
engineers put 8,000 H. P. to a train of 800 tons the difference will be 
-8 apparent. Steam locomotives carry their own boilers and are 
A de by this, and so it happens that grades must be kept flat and 
: Th tions assimilated to what is really a very small motive power, 
8 conditions are so very opposite. A steam locomotive is a very 
Proper machine for high speeds and long journeys with few stops, for 


it is merely necessary to overcome running resistance. Electricity is 
suited to frequent stoppages, and must be fitted to apply acceleration, 
the train running by momentum almost as soon as all the acceleration 
bas been put into it, Also grades are necessarily steeper, and that 
power which furnishes acceleration can also do heavy haulage on 


g i 

Grades of 11 and 13 per cent. ccour in electrical practice, and 
these are comparable with acceleration. Thus & 9 per cent. grade 
implies 180 lbs per ton; 11 per cent. = 220 lbs.; 134 per cent. = 
870 lbs. Observations of 12-ton cars, after the acceleration is over, 
show 20 miles per hour. By the author's formula this gives a hori- 
sontal effort of 264 lbs. or 22 lbs. per ton, which represents 14 H P. 
At 75 per cent. efficiency the trolley input is 18:8 H. P., or 14 kw. = 
500 volts x 28 amperes. 

An ordinary double treck interurban car weighs 16 tons without 
motors; these weigh 3,000 lba. With passengers the total weight is, 
say, 20 tons. They run at 28 miles on a level; this works out at 
23:4 lbs. per ton, or 472 Ibs. total, = 35 HP. With 82 per cent. 
efficiency for their large motors, this is 43 H. P. or 32 kw. trolley 
input = 500 volts x 63 amperes, or 32 amperes per motor. The 
maximum acceleration on the Akron, B:dford, and Cleveland line 
was 1:25 miles per hour every second = 114:5 Ibs. per ton, or a trac- 
tion of 2,300 Ibs. for the 20-ton car. The speed at this pull was 
18 miles per hour on the curve diagram. The motors were thus 
giving 110 H.P. At 80 per cent. efficiency this gives 138 H.P. = 
103 a which at 500 volts represents 206 amperes of starting 
current. 

The new Lorain and Cleveland line has cars estimated at 22 tons, 
They attain speeds of 35 to 45 miles per hour and even 50 miles. 
Their level resistance is 616 lbe. per formula, w being 22 and 
v = 50. This is 82 H. P. or 100 H. P. at the input. The voltage is 
high, about 600. The feeders are heavy, and 550 volts may be 
assumed at the motor terminals, representing 135 amperes of current. 
Jadging by the running an acceleration of 150 lbs. per ton is main- 
tained up to a speed of 25 miles. Then as the controller is cut out, 
the speed increases and current falls off with the acceleration de- 
crease. The effort is 254 H.P. or 817 H.P. of input at the motor. 
This represents a current of 430 am It is concluded that the 
apparently heavy equipment is called for to the regular running 
requirements, and the power is just such as is called for by the 
mechanical conditions to be filled. | 

This paper really representa the condition of affairs in America in 
regard to electric traction, and it is thus deserving of attention. If 
our electrical trams are to make these speeds they will need to be 
similarly equipped, and we think that the single line and passing 
place wil need to be relegated to the museum. Anything more time 
and soul destroying than the interminable waits at these barbarous 
passing places it is difficult to imagine. 

The deterrent efforts of the London County Oouncil prove that 
body to be possessed of very little appreciation of the necessities of 
the people. It is simply a crime against the public that horse cars 
should still be run suburban London. We do not, of course, 
advocate the speeds found possible on some of the wide roads of 
American suburbs, but we do advocate something that will get over 
the slow starting and poor acceleration of horses, and the waste of 
time due to the long stoppages at the bye passes. Rapid acceleration 
to the maximum s would in itself be an immense gain. It is 
pitiable to see the industries of the land. choked by the ignorance of 
eo many of ita municipalities. 

The everlasting deputations to see what is done abroad are a 
crying evil and a shameful waste of money. As well send a 
deputation abroad to observe if steam locomotion is possible as to 
send abroad for electrical information, when America alone has as 
many miles of electrically operated lines as there are miles of steam 
lines in England. 


AUTOMATIC BOILER FEEDING. 


Wartina to the Scientific American, Mr. E, G. Watson discusses the 
automatic feeding of water-tube boilers. In a certain water-tube 
boiler having 500 square feet of heating surface, the water contents 
are about 600 lbs. At only 5 lbs. of evaporation per square foot, 
this would be wholly dissipated in 15 minutes, while a very short 
time would suffice to dangerously lower the water level. | 

If, therefore, automatic feeding is to become the rule, the feed 
apparatus must be such as to preserve the water level constant while 
the boiler is at work, and cease to feed when the boiler ceases 
to give steam. Yet it is contended automatic feed is essential 
to this type of boiler. A really reliable automatic feed is by no 
means simple or easy to devise. Obviously, it should be what 
its name implies— automatic. Yet we think no automatic 
boiler feed should be without the strictest attention, and it would 
appear a reasonable safeguard that there should be a recording instru- 
ment on which the of a battery button should record a mark, 
and the water attendant should be obliged to produce this evidence that 
he was so many times in the hour actually awake and attending at a 
point close to the water gauges. The Weir feed pomp is said to be 
wasteful in steam, but very reliable, and it is used for marine pur: 
poses, not because it is wasteful, but in spite of that defect. Now 
all automatic feed devices must be so reliable that this quality will 
cover every other ain. In the Belleville boiler the feed is regulated 
by a float device, which opens the feed regulating valve when the 


. water level falls against the resistance of a spring, which closes the 


valve as the float rises, In this device, if the spring breaks, the 
boiler is merely overfed. Similarly, if the float were to spring a leak, 
the feed would be in excess. 

D 
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Thus two defects which might oocur would not promote danger. 
The reverse mode of action would introduce two dangers. 
Thornycroft regulator is a float inside the boiler. In Normand’s 
two boiler torpedo boats the boilers are connected by pipes between 
their water drums and steam drums below water line, and there is 
ra d one feed supply, and all the water is returned from the engines 
and finds its proper place im the boilers without any supervision 
except such as is necessary to supply the regular small deficiency. 
Yarrow takes steam for his feed pump from near the water line, and 
the feed pump works at the usual rate so long as this pipe is above 
water, but if there is too high a water level the pump is fed with 
water, and works slowly, so that houpa some loss is made the feed 
pump acts to reduce water level if too high. 

Surface condensation and the return of all water to the boilers 
reduce the risks and troubles with feed apparatus very considerably. 
None of these appliances are referred to by Mr. Watson, yet we 
believe all are reasonably satisfactory, especially on the above closed 
system possible with surface condensation. 


THE END OF THE HORSE. 


L'Energie Electrique quotes one Pierre Giffard: “This is indeed 
the end of the horse.” Inacertain dialect story, in which a donkey 
was wound up a mill hoist, the man who tried to land the animal 
endeavoured to do so by pulling him by the tail. The result seemed 
to justify his expression, that there were two ends to a jackass, and 
one of them was the wrong one, for it kicked. Whether the right 
end of Pierre Giffard's horse has come the near future should prove. 
The statement was made on the strength of the results of the 
recent automobile trials in France. Oar contemporary states that 
of 19 vehicles three were electrical. The electrical vehicles ran 66 
kilometres without rec „ Whereas the steam and petroleum 
vehicles took om fresh supplies, and all along the route were visible 
vehicles filling up supplies. The tests in question were made on 
October 6th and 12th. There were three routes of about 40, 45 and 
67 kilometres repectively ; the first was the most easy, the second 
was the hardest with heavy gradients. The third route was long and 
dificult. The route seems to have been chosen to the advantage of 
steam vehicles, the ients coming in at the end of the journey. 
Our contemporary devotes several columns to these trials which were 
made upon vehicles of commercial type, such as are ela by 
Parisian houses of business, and resemble somewhat a windowless 
omnibus. They have evidently obtained a good foothold in Paris, 
and it cau hardly be doubted that they have arrived at such a pitch 
of perfection that a steady improvement and development may now 


be expected. 

The Jenatzy van had a ba of 1,360 k. in 44 elements. 
The front wheels carried 1,610 k., the back wheels 2,540 k., in work- 
ing order. The empty vehicle weighed, with the driver, 3,090, &nd 
the load was 1,060, giving a total of 4,150 k. as above divided. 

Last year, L'Energie Electrique estimated that 120 watt- hours of 
energy were necessary per ton kilometre. This come 
down to 100 watt-hours in June last, and it was now estimated as 
only about 85 on the route Versailles and Bt. Germain at a speed of 
124 5 S 5 long 5 p to ear bridge of Suresnes, 
over r cent. e energy spent on this section was recuperated, 
so that the actua expenditure was as low as 30 watt-hours per ton 

ometre. 

The conclusions of our contemporary are all in favour of the elec- 
tric vehicle for large towns or for such work as that of a country 
doctor where there is a convenient charging station, which, as a rule, 
will be available at no great distance. Electrical works will find in 
these vehicles a new source of income. 


THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


THE meeting of the Institution of Electrical Engineers on 
Thursday, the 22nd inst., was devoted to what is popularly 
known as “ wireless telegraphy.” Mr. Everahed's paper on 
d 1 by Magnetic Induction" was down for read- 
ing, bnt the author followed Dr. Lodge's example, and gave 
a a of his paper without attempting to read it in 
detail, He stated that the principal question was that of 
cost, and this resolved itself into a consideration of the 
power taken to work the receiving devices; only a limited 
amount of power was obtainable, and the indicator must 
reepond to minnte power magnitudes. He referred to the 
calculations he had made with regard to communication 
with the lightships round the coast of Kent, and to the 
experiments which followed ; afterwards proceeding to dis- 
cuss absorption by earth and sea water, and the apparatus, 
circuit, transmitters, and receivers which had been suggested 
or employed. 

Mr. Preece resumed the discussion ; but in addition to his 


verbal communication, had put on record a condensed 
account of his 5 work in the form of another 
paper, with the title of Atherio Telegraphy.“ He thought 
many would be astonished to find that so much work bad 
been voluntarily and cheerfully done. The earlier apparatos 
of 1892 was cumbrous, but this objection had. been over- 
come, and the battery now used consisted of 15 dry cella 
The apparatus had been evolved by simple plodding experi- 
ment. The system was made practical by the calling appa- 
ratus of Mr. Evershed. The system was now as simple, 
practical, and cheap, and also as effective, as any form of 
telegraphic apparatus that exists. It has onl used 
between Lavernock and Flatholm, because nobody has asked 
for it anywhere else. 

He corrected the M ipie that Mr. Stevenson had done 
experimental work in the North of Scotland, and etated that 
no attempts were actually made to communicate with Muckle 


Flugga, the most northernly of the Shetland Isles, but he 
had arranged for a demonstration near Edinburgh to prove 
to Mr. Stevenson that the ideas sn by the 


gentleman were erroneous. He thought that a good many 
of the “facts” now brought forward would require a good 
deal of modification. 

Prof. Fleming stated that the communications opered up 
many points for discussion of an interesting character, 
Omitting such systems as were only suggestions, and those 
which did not really fall within space telegraphy at all, be 
gave two divisions into which practical methods fall, (a) the 
closed coil system, e.g., Preece and Lodge, which might be 
regarded as embodying an air core alternating current trax 
former; and (b) the Marconi and others using a detecta d 
the Branly type, s.¢., a discontinuous conductor. The view 
he took of the long wires employed with coherer vs vu 
that they integrated the electric force into E. M. F., whic 
breaks down the non-conductivity of the ooherer. He then 
showed by experiment that it is not necessary to tune the 
wings,” and that resonance did not come in, bat that the 
relative position of sender and receiver is important. 

Prof. Fleming then proceeded to describe some experi- 
ments at University College and in Regent’s Park on the 
absorption of water and function of the earth as a conductor 
in such systems. The waves were produced at comparatively 
long intervals, like “twanging a fiddle-string once a week.” 
The open coil system wants a new transmitter to do to the 
ether what a steam whistle does to the air. No doubt then 
we shall see Board of Trade regulations for the use of the 
ether. He tersely described so-called wireless telegraphy ss 
not wireless, but only telegraphy with less wire than we are 
generally accustomed to. 

General Webber reminded the Institution that in 188? 
Mr. Willoughby Smith forecasted what might be done, in 
directions since rendered prolific, when describing Dolbear's 
new peri pie and it seemed to the speaker that what ww 
then said formed the starting po of modern work. 

Mr. b parie - T e c d ee p 
undergone, and argu t everything a 
question, Do Maxwell’s M rei apply? He cited. worh 
of Prof. J. J. Thomson, Hertz, and Oliver Heaviside, and 
concluded an elaborate defence by stating that if his equ- 
tions had to go, Maxwell’s equations have to go also ; if thee 
T not true, where are the equations to be substituted for 

em ? 

Sir Henry Manoe suggested that instead of making and 
breaking the tone of the signal might be altered, and from 
the alteration in note the message might be transmitted 
letter by letter. 

Another speaker considered that sound might be trane 
mitted through the sea, and electrical means employed to 
pa up the sound waves at the receiving stations. He went 

to the means of doing this in some detail, and referred to 
experiments made last century in the Lake of Geneva to 
prove the feasibility of the pope , 

Prof. Ayrton added to Mr. Whitehead’s defence, discussed 
absorption, and pointed out that while a lightahip might be 
made of wood, one cannot a a lightahip floating with- 
out any sea. He asked Dr. Lodge to state the actual amount 
of energy required in order to make the magnifying tele- 
phones sing out. "m 

Here the discussion proper gave way to a discussion on the 
discussion. Mr. W. P. Granville considered that the evening 
had been spent on a number of subsidiary papers, but that 


~ 
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here had been no real discussion. The President had no 
righ to curtail the discussion, and after some further 
amarks, it was decided to spend another evening on the 
abject. 

Dr. Lodge then spoke on the discussion as reached. He 
as glad that Mr. Evershed had shown what he had done. 
[uch that he might say would be reserved for his final 
ply, when he would give particulars of the power required 
y his magnifying telephones. As regarded Mr. White- 
sad’s work, he thought one had better take his equations as 
rect until somebody else substituted something else for 
rem. A delicious little bit of mathematical demonstration 
lowed, which might have been more exhaustive had not, 
Dr. Lodge remarked, the blackboard been so extremely 
nall. After a reference to some work now in hand by 
Tof. J. J. Thomson, the discussion was again adjourned 
ntil the first meeting in the New Year. 


CORRESPONDENCE. . 


| Cowper-Coles Electrolytic Cyclic Process. 


I I have just read in the number dated November 25th the 
ticle Published by you relating to Mr. Cowper-Coles's 
-ectrolytic processes. Allow me to inform you that the 
~called invention of Mr. pei aci is nothing but an 
fringernent of my own electrolytic processes, patented both 
Fran doe and abroad in 1892 for the extraction, separation, 
id refining of metals. Moreover, you can convince your- 
lf of the truth of this by reading the enclosed article. 
~ I shesall be greatly obliged if you will publish this article 
| you» RExviEW, as this will be the best way for me to 
tablish my rights of priority to the company that have 
- ken wap Mr. Cowper-Coles’s so-called processes, and who are 
..9 dom bt ignorant of the fact that Mr. Cowper-Coles's patents 
. te valweless, because they are merely a copy of my patents. 


=: D. Tommasi. 


P.S.—Please be kind enough to reproduce the figures con- 
ned in my article. I shall also be obliged if you will give 
. te thes address of the company working Mr. Cowper-Coles’s 
aten ts, 


[The article to which Dr. Tommasi refers was written by 
*^dmself and published in the Electrician of August 26th last. 
. Ve regret we cannot accede to his request to republish the 
--ame. The address he asks for is the Cowper-Coles Metal 
= trtraction Syndicate, Hayle, Cornwall.—Enps. Exec. Rev. ] 
. L Would like to state in reply to Dr. Tommasi’s letter 
„ Ibis ch you showed me, that I do not consider that I have, or 
= in any way infringing his patents, but if anything, he 
infringing my process. There is this great difference 
^ Yee ween Dr. Tommasi's process and mine. In Dr. Tommaai’s 
^ press the only features of novelty he appears to claim are a 
i- dow revolving cathode (which cannot form subject matter 
i} fog a patent, as Elmore, Hoepfner and others have used and 
.. patented such revolving cathodes), and some secret compound 
sá -which he adds to the electrolyte. In my process for the 
>" treatment of ea ge sulphide ores the revolving cathode is 
* matter of detail, and is not even an essential of the 
Process. Long before Dr. Tommasi published a description 
af his in the Electrician and other papers, I had used 
"evolving cathodes, and I can produce documentary evidence 
Sand witnesses to prove this fact. The only claim for novelty 
t Dr. Tommasi can possibly claim is in the material he 
ses for his cathode, or for minor details in the construction 
Of the cell. In the description of Tommasi’s process that 
wppeared in the technical journals, he mentions the use of 
wathodes made out of alloy of aluminium bronze. I have 
never tried such an alloy myself, as I did not think it would 
offer any special advantages, in fact, alloying the aluminium 
does away with the advantages obtained by using pure 
aluminium, which I have used with great success, having 
a discovered that aluminium offers special advantages due to 
.; the fact that a looge film of oxide forms on the surface, thus 


5 


ensuring the ready stripping of the metal from the cathode. 
I shall be pleased to give Dr. Tommasi any further informa- 
tion he may require about my process, | 


Sherard Cowper-Coles. 


The Deposition of Copper. 


It seems to me that a better way than the methods;now 
in use for making pipes, &., of copper by deposition would 
be to bring the copper sulphate solution to the maudrel in 
the form of a jet, issuing from a nozzle, at such a high 
speed that there would be considerable pressure on that part 
of the mandrel immediately affected ; if this worked, it could 
be applied in many directions, statuary, &c. I would also 
suggest that other substances, such as pellets of rubber, 
copper, &c., be incorporated with the swiftly rushing solu- 
tion; the continual ‘battering of these upon the freshly 
deposited copper might help to make the “ grain” close and 
even. | 
Lux. 
Johannesburg, November 20th. ' 


BUSINESS NOTICES, &c. 


Electrical Wares Exported. 
WII Expnu Dac. 27rx, 1897. WIr Ema Dec. 27T58, 1898. 
| & 


& s. 5, 

Antwerp... vs * 410 O | Adelaide - 500 0 
Brisbane Vas .. 19 O | Alexandria es 0 
Buenos Ayres. Teleg.cable 990 0 j Teleph. mat. 56 0 
$ „ Teleg. wire 125 O | Algoa Bay TOM 0 
Calcutta A ka 0 | Amsterdam 40 0 
Oape Town 1396 0 | Bombay... 13 0 
i 16 0 | Buenos Ayres 2,059 0 
Colombo 25 0 alcutta 289 0 
Genoa 86 0 | Colombo 60 0 
Melbourne 483 0 | Delagoa Bay 44 0 
& eee eee 492 0 ban 189 0 
Port Elisabeth ... 312 0 burg 110 0 
» Said sis O | Las Palmas 31 0 
Reval _... ses 90 0 Marseilles 18 0 
„ Teleg. mat. 0 | Melbourne 2,246 0 
Ro . Teleg. mat. 30 0 Penang 107 0 
is 0 | Singapore " 61 O 

Stockholm. Teleg. mat. 24 0 St. Petersburg. .. 330 0 
Sydney v 0 | Sydney ... ied . 689 0 
i Total £4,198 0 Total £6,706 0 


Application for Discharge.—On January 16th, at 
2 p. m., at the Court House, Wandsworth, an application for discharge 
LA LE oer at electrical engineer, of Hitherfield Road, Streatham, 
w 


Bankruptey Proceedings.—The creditors of Thomas 
King, electrical engineer, Maldstone, and also late of Brighton, met 
on the 22nd inst. at the London ptey Oourt, and appointed 
Mr. F. W. Davis, O. A., Finsbury Pavement, B. O., as trustee, to wind 
up the estate in bankruptcy, with the assistance of a committee of 
inspection. The debtor, who started in 1893 with £500 capital, 
attributes his position to loss on the Brigbton business, and to insuf- 
ficiency of capital. He retnrns bis liabilities at £2,497 19s. 6d. 
(unsecured £2,103 19s. 5d.), and his assets at £1,109 11s. 11d. 


Liquidation Notices. — At meetings of the B. C. 
Electric Syndicate on November 30th and December 16th it was 
resolved to wind up voluntarily, and Mr. A. E. M. Davis (McAuliffe 
and Davis) was appointed liquidator. Oreditors of the company 
should send particulars of their debts and the usual information to 
Mr. Davis, at 1 and 2, Great Winchester Street, by January 23rd, 
1899. 

Oreditors of the United Ordnance and Engineering Company are 
to send their names and the usual particulars to Mr. W. H. Davies, 
liquidator, by February 3rd. 


Books Received.— Kalkulos sobre las Kanerſas de 
a,” by A. E. Salazar, Professor de Fisika, Industrial de la 
Unibersidad de Chile. Santiago de Chile: Hume I Ka, Aumada, 357. 
" Advanoed Inorganic Ohemistry," by G. H. Bailey. London: 
W. B. Olive. 38. 6d. ö 


Calendars, Lists, &c.—Mesars. E. F. Moy, Limited, 
electrical engineers, of Camden Town, have brought out an 1899 wall 
calendar, the general arrangement of which is very artistic. 

We have received from Messrs. Marshall & Oo., electrical and 
mechanical engi of 1 * Olayton, Manchester, a price 


engineers, 
' list and small sample card of 


Messrs. D. Bruce, Peebles & Oo., of Edinburgh, are wishing 
friends the compliments of the season in a m Abe card which 
gives a view of their works and of one of their en motors. 

The British Boiler Fluid and Engineers’ Stores Oompany, of 
r send us lists of their “ Dejecoline ” boiler scale removing 
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We beg to acknowledge with thanks the receipt of the usual 
charming and useful pocket-books from the Brush Electrical 
Engineering Company, Limited. . 

In accordance with what has been its very good custom for some 
years past, the Electrical Power Storage Company again sends out to 
its customers and friends an extremely useful blotting pad, with 
monthly calendar for 1899 at the top and memoranda book, interleaved 
with blotting, fixed conveniently on the left. We have no doubt that 
these pads prove of great service in many electrical offices, as does 
also the information of a general character which is given in the 
memo. book before mentioned. 


Change of Address.—Messrs. Salviatia, Jesurum and 
Oo., importers of Venetian glass, electroliers, &c., have just removed 
from 213, Regent Street, W., to Regent House, Regent Street, W. 


Dissolution of Partnership.—Messre, Nastorg, Bart 
and Oo., bronsists and electric light fittings makers, whom we 
recently announced had taken new premises at 123 and 125, Oxford 
Street, W., bave dissolved partnership. Debts by Mr. Charles 
Harley Bart, who will carry on the business at the new address on his 
own account, 


Electrical Engineering in Italy. — The electrical 
engineering business carried on in Milan by Messrs. B. Oabella and 
Co. under the title Tecnomasio Italiano,” has just been converted 
into a joint stock company with a capital of £80,000. 


Extension of Premises —The Unbreakable Palley and 
Mill Gearing Company, Limited, of Manchester, state that plans have 
been passed and building commenced for the extension of their pulley 
department, to meet the largely increased demand for the “ Wells 
Unbreakable pulleys. 


German Electrical Enterprise.— The Financial News 
says that when the town of Braila recently invited tenders for electric 
lighting all the bidders were Germans. A Cologne company named 
the price at 0:695 franc for 100 watts an hour to private individuals 
and -price tothe public, with other advantages, if allowed to use 
for lighting purposes the power house already possessed for the 
electric road; while a rival company, of Frankfort, offered light at 
072 franc for public aud private use, undertaking to pay into the 
city treasury one-third of all profits above 7 per cent. on the capital 
invested and one-half of all above 10 per cent. Here, rays our con- 
temporary, is a fair sample of the desperate methods by which 
Germany seeks to get a footing everywhere. It can hardly be called 
legitimate enterprise. The Germans appear to be always ready to 
make the greatest sacrifices—even to the extent of supplying 
goods at a loss—in order to introduce goods, in the hope that by- 
and-by they will succeed in elbowing out their English and other 
rivals. Free indulgence in this desperate policy has already resulted 
more than once in burnt fingers, and there are signs that they are 
learning by experience to become more cautious. English traders, 
who endeavour to supply goods of good quality, do not seem parti- 
cularly anxious to imitate German methods. They prefer to keep on 
the safe side, and let their goods, as it were, speak for themselves. 
This caution is often carried too far; but the trade done is very 
much safer and often much more satisfactory than that of their 
German rivals. The quantity or value of exports to any particular 
country does not always and infallibly indicate the amount of profit 
derived therefrom. i 


Hospital Lighting.—Mesers. Wallis-Jones & Dent, of 
Westminster, have been appointed consulting engineers for the 
electric lighting and electrical arrangements for the Newport and 
Monmouthshire County Hospital. 


Interesting Action,—The Bromley Bench had an 
interesting case before it last week. Messrs. Muirhead’ & Oo., elec- 
trical engineers, of Elmers Ead, Beckenham, sued Thomas Mitchell 
under the Employers’ and Workmen’s Act of 1875 for breach of con- 
tract, claiming the sum of £3 11s. The plaintiffs were compelled to 
tako the proceedings for the sake of discipline at their works. Oa 
August 22nd defendant was engaged to make three high resistance 
boxes, which were necessary for the machinery the firm were con- 
structiog to fulfil a contract. The contract had to be completed by 
theend of October. Defendant worked from August 22nd to Septem- 
ber 24th, and he lost a good deal of time by absenting himself, and 
by unpunctuality. Defendant was to be paid £12 for the whole 
work. This was based on the amount an average workman would 
receive if paid 1s. an hour for the job; 9d. an hour was paid whilst 
defendant was doing the work, and the remaining 3d. per hour was 
retained by the firm until the contract was completed. Defendant 
got in arrears with his work, and on September 26th he did not goto 
work, and sent no excuse. He also absented himself on September 
27th, and on September 28th a letter was received from him stating 
that unforeseen circumstances had compelled him to absent him. 
self from work. On S-ptember 29th another man was 
put on, ard he completed the job. As 2 result of 
defendant leaving the wok the completion of the job brought the 
total price to £3 11s. above the amount the firm were to pay 
defendant, After the other man had been put on defendant went to 
the worka, and he was told that he would be held liable for the 
delay. Oa October 26th he called sgain, and was told by the firm 
that they did not want to press him, and that he might make it up 
by doing some piecework. Evidence was given by John Parr, the 
manager of the worke, and a workman named Alexander. In defence, 
defendant said he was detained in London on important business on 
the days he stayed away from work. Hecontended that he had 
been unfairly treated by the firm. Other workmen had absented 
themselves from work, but the firm chose to make him the sufferer. 
The Bench made an order against defendant, Defendant disputed 


the accuracy of the figures which had been quoted. Mr. Sede 
said be was willing to take defendant's figures. An order wy 
then made for defendant to pay £3 5s. in a month. Defendant stata 
that he should like to appeal. The chairman said their wer n, 
grounds for an appeal. 

Lat the electrics) 


Ludwig Loewe & Co.— From Janu 

business of the above company, of Berlin, will be taken over by th: 
Union Elektricit iite-Gesellechaft, and all communications should ie 
addressed to that company at Huttenstrasse, 19-16, Berlin, N.W, 


Messrs, Siemens & Halske.—This firm, of Berlin, m 
declaring a dividend of 10 per cent. for the financial year 1897.5 
the net profit for that period amounting to no less than £255. 
In addition toa number of electric tramways the company compie: 
and put in operation 11 different central stations for town ele. 
lighting. 

New Company.—A new company has been formed in 
Aberdeen called the Aberdeen Electrical Engineering Compu, 
Limited, to work the electrical engineering business of Mean. 


Botting, Schoolhill. The capital is £10,000, and has been primte; 
subscribed. 


New Edition.—Mecsrs. Whittaker & Co. have just issued 
a new (4th) edition of Electric Lighting and Power Distribution’ 
by Mr. W. Perren Mayoock, M. L. E. EB. They have in the presa ne 


book entitled Electric Wiring, Fittings, Switches, and Lamps,” by 
os same author, and this will be published in about three mouth 
e. 


New Electric Cable Works in France.—New wor 
for the manufacture of electric cables of all kinds are being estab 
lished at Bohain (Aisne). 


1898.—In their usual trade review for the past yw, 
Messrs. Bolling & Lowe say that the commencement of t» yes 
“saw the conclusion of the great lock-out, which ru 
shortly followed by the colliers’ strike in Wales; this latter took b 
months to wear itself out without any apparent future benef to tu 
strikers, whilst it caused great loss both to them and their empor. 
These two strikes were felt as direct blows to trade genenl; c 
compensation was to some extent found in the activity caused by t: 
Spanish-American conflict, and more recently by the war seare ia c 
own country, occasioned by the Egyptian complications. This a: 
rise to an immediate distribution of large Government orden !x 
prompt execution. Urgent demand for quick delivery necesita 
working overtime, but when reaction sets in, it generally results i: 
lessened occupation for the working man... . If we take ti 
contracts now being executed for home purposes, viz , the extent: 
of main line railways, light railways for rural districte, harbour works, 
local tramways, city subways, water works, and sewage plant, å:, 
we shall find that they, together with the naval programme, go far to 
compensate for the diminished quantities and values in our erpii 
of iron and steel. Great development has taken place in all enter 
prises connected with electricity, both for light and traction, and t5: 
porer is displacing steam for many purposes. There has undoubteć:; 
zen a wave of prosperity over the whole country, and the iron t: 
steel trades have fared well. Prices have for some time been bist 
than they were last year, both for raw and manufactured materi: 
.. . . The prospect of a British Pacific cable uniting Brits: 
Columbia with Australasia ig still distant, but an Atlantic cz: 
3,165 nautical miles in length, made in France, has been laid tber 
to the United Staten. . . Last year we stated that the questi d 
the metric system was ‘under consideration, but unfortunately x 
rogress can be reported. In conclusion, we may add that it 1 ca 
fpem that there will in the coming year be fall employment {ct 
the iron, steel, engineeriog and ship-building trades.” 


ELECTRIC LIGHTING NOTES. 


Aldershot.—The District Council has a report from tte 
Blectric Lighting Committee on an electric lighting scheme, are 
mending that an installation be put down at a cost of £11,000. 4 
report advises that the parish clerk's land be the site of the prop 
electric lighting works; responsible firms, if the report is atop | 
will be invited to tender for laying down an gofücienta 
wiring 6,000 lamps for business establishments and pn n | 
and aro lighting for the streets; and strenuous opposition tiri 
offered to the establishment of electricity works within € pe 
as proposed by the promoters of the Aldershot and Farnboroeg 
Railway Bill. 


Alloa.—Messrs. Lowdon Bros, of Dandee, are u peent- 
fitting up the large factory of Messrs. John Patoo, Son 4 Oe 
makers, at Alloa, and already part of the works is lighted pane 
tricity; only one dynamo, which is being worked by the P^ 
boilers at the factory, is in use in the meantime, and it is expe 
that another five will be put up shortly. The offictt 
and part of the wareroom are now lighted electrically 


Ayr.—The other day there was an explosion of f ih 
street transformer box, the cover being blown off and s fius 


from the opening. ‘eit 

Barmouth. — Mr. J. Charles Haghe, "7j 
appeared before the Council recently to ask their assent ^ tbe en 
cation of Mr. David Davies for a provisional order to lig plat 
by electricity. The Council to assent to the 9 


reserving their right to object to any terms in the order. 


o MN | 
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4." felfast.—The Electric Committee recently autborised 
., the engineer to pre specification for lighting the new police build- 
2, ings and advertise for tenders for the execution of the work. He 

< was also instructed to prepare a scheme for the committee’s considera- 
.. tion, of the new mains and extensions of existing mains he would 
- t recommend should be laid, and of the plant likely to be required in 
:- the near future. The engineer submitted his report on tenders for 
coal and the results of test of samples from firms who had tendered, 
and the committee having considered same, accepted that of Mr. J. R. 

Nobíe for Welsh coal and Messrs. Macpherson for slack, as being the 
‘most advantageous. He» further reported that, as showing the growth 
of the undertaking during the past year, the output had been cn 
December 21st, 1897, 1,963 units, and December 21st, 1898, 3,550 
units, showing an increase of about 81 percent. He submitted a 
number of applications for supply of current, which were granted, 
n total number of lamps now connected and applied for is 
42, LÀ 


Berwick.—An electric light installation has just been 
put into the premises of Messrs. Ross Bros., butchers, in Hide Hill, 
by Mesers. Dalziel & Co., electrical engineers, Newcastle. Several 
arc lampe of 3,000-C.P. each are supplied from a 3-horse-power 
dynamo. In the shop there is a small mincing machine driven by a 
l-horse motor. 


Birmaingham.—The City Council have decided to intro- 
duce the electric light into the Council House. The entire building 
will be lighted, the cost of the work being nearly £2,009. So far as 
possible, the present fittings and pendants, many of which are very 
handsome and valuable, will be utilised for the new lights. 


^ Bristol.—The Docks Committee has accepted the tender 
of Messrs. Willway & Sons for an electric light installation at the 
: engineer's office in Underfall Yard. 


.  Chester.—The Council has adopted a recommendation 
e of the Lighting Committee that they be authorised to oppose the 
--proposed application to Parliament by the Lancashire and Cheshire 
prin d mpany, Limited, and the Lencashire Electric Power 
Company. 


Derby. — The Electric Lighting Committee recently 
T that the tenders of Messrs. W. Morley, Thomas Walker, 
: and G. D. White for the supply by each firm of 1,000 tons of coal at 
1 708. 4d. per ton has been accepted. 


x  Dublin.—The Great Northern Railway Company have 
«resolved to inaugurate a very extensive system of electric lighting in 
i:r.the Dublin station and offices. The contract is said to have been 
* given to Messrs. Coates, of Belfast. 
HS 
c2 Frockheim.— The electric light has just been put into 
iz the bleachfield of Messrs. Douglas Fraser & Sons. The motive power 
-+ is water, a large turbine wheel having been erected in the bleaching 
n house. Lights have been put into different chambers inside the 
"7: works, and several are outside in the parks. The hope is expressed 
: that the light may be extended through the village. 
* Glasgow.—At the Dean of Guild Court in Glasgow on 
Alt inst. the Corporation applied for permission to erect a generating 
^^ station in connection with the electric lighting department on ground 
in Pollokshaws Road. The Caledonian Railway Company appeared 
- -- as objectors. 
It is stated that fresh negotiations have been opened up between 
the Electricity Committee and the Kelvinside Electricity Company, 
+ which will probably lead to a settlement satisfactory to both. A 
„ local paper says that the Kelvinside Company have Parliamentary 
- powers to prevent the Corporation from providing electricity for 
tramway traction within their area. Asan electric tramway to Annies- 
: land Toll is well within sight, such a prohibitive power might lead 
to complications. 


.  Gloucester.—A Local Government Board inquiry was 
held last week by Mr. H. P. Boulnois, M. I. C. E., upon an application 
of the City Council to borrow £50,000 for the construction of electric 
lighting and refuse destructor works for Gloucester. Mr. Robert 
Hammond, in explaining the details of the scheme, said that the 
estimate of the capital expenditure was as followsa:—Electricity 
works and mains, £44,000; refuse destructor, £6,000; total, £50,000. 
The scheme included, besides private lighting, provision for 36 public 
arc lamps and 266 double 16-C.P. incandescent lamps. The total 
public bting units estimated for is 158,950, and private lighting 
unite, 187,500, or a total of 346,000 units. The plant provided for is 
600 kilowatts, viz., one 300-kilowatts effective capacity, and one 300- 
kilowatts set in reserve. The estimated revenue was as follows:— 
For private lighting (187,500 units), at net price of 5d. per unit, 
£3,906; public lighting (158,950 units), at net price of 3d. unit, 
£1,987; meter rentals, &., £150; total revenue, £6,043. e total 
working cost was estimated at l'85d. per unit—4£2,670, or a gross 
profit on the working of £3,373, which, after deducting charges on 
loan and sinking fund, £2,426 5s., left & margin of profit of £946 15s., 
or more than 1d. in the £ on the rateable value. The total cost of 
dealing with the refuse by cremation was estimated as follows: 
Collection, 18. per ton; burning, ls. 3d. ; interest and sinking fund, 
10d.; maintenance, 2d.; total 3s. 3d., less materials made from 
clinker and the net value of steam, 10d.—total cost, 2s. 5d. per ton. 
Mr. Hammond then described the scheme in detail, by which it 
AF x: e the provisional contracts already entered into amount 

,690. 


r. 


Greenock,—We briefly mentioned last week the report 
of Mr. Fedden, borough electrical engineer, to the Police Board. The 
report contained the following: — Proposed arrangement for private 
lighting.—Three-wire system: 250-volt lamps. Lighting mains to be 
laid from James Watt Dock, along one side of Main Street, one side 
of Rue-end Street, and both sides of Cathcart Street, Hamilton 
Btreet, and West Blackhall Street. One side of Jamaica Street, one 
side of Union Street, and one side of Kelly Street, and short lengths 
of the side streets, north and south of the main thoroughfare from 
James Watt Dock to Grey Place, as required. Public lamps.—Public 
lampe, 44 in number, will be erected on the above-mentioned streets, 
from the James Watt Dock to Grey Place, taking the place of about 
80 gas lamps on the main line and about 40 gas lampe down the side 
streets. Cost, £20 per lamp per annum, if half the lamps are put out 
at 11 or 11.30 p.m. If necessary, the police could put on the half- 
night lamps for an hour or two in the morning during winter 
months. Plant.—One 150-kw. (steam dynamo) and one 300-kw, 
(steam dynamo)—15,000 8-C.P. lamps connected, or 10,000 8-C.P. 
lamps, alight at one time, £10,000 ; mains, £10,000 ; buildings, £5,000 
—£25,000. For electric light spare ways and tramway feeder spare 
waysa further outlay of £3,700 is proposed, and the total expenditure 
in connection with the installation is estimated at £30,000. At 
the last meeting of the Board, Bailie Cameron moved that 
the Board approve of the report. Dealing with the reason 
why it was proposed to have no lamps further west 
than Grey Place, he said that as they were aware the 
Tramways Company and the Police Board were considering the ques- 
tion of electric traction for the tramways. If the Board or the Tram- 
ways Company decided to have electric traction, it would materially 
affect the nature of the supply of public lighting beyond Grey Place. 
In regard to the estimate of the plant, he should like to say that the 
estimate of £10,000 included the cost of boilers. A very important 
part of the report was what was called electric spare ways. For 
these asum of £2,000 had been put down, the object being to have 
these ways laid down so that, in the event of an immediate demand 
for electric light from residents in the West End, they would be in & 
position to give effect to that demand without igala ing to the 
trouble of lifting the streets.—Mr. Anderson seconded.—In answer to 
Mr. Mitchell, Bailie Cameron said that Mr. Fedden had been making 
inquiries at various establishments in town eers and ship- 
builders—and he had indications from them that would require very 
extensive electrical power. Mr. Mitchell p as an amend- 
ment: That the report be not approved of, penoiog the report from 
the sub-committee, who are considering the question of whether the 
tramways are to be re-leased to the Port Glasgow Tramways Oom- 
pany, and, if so, whether this board or the company are to provide 
electric power for driving the cars."—Bailie Watson moved, as a 
further amendment, That the portion of the report relating to the 
public lamps be meantime deferred." A long discussion followed. 
Ultimately the report as submitted was approved of by a majority. 


Hinckley.—The clerk to the District Council has 
written for full particulars respecting the company which has pur- 
chased the Harrow Farm as a site upon which to erect a generating 
station to supply towns in the Midlands with electricity. 


Huddersfield.—With reference to the General. Power 
Distributing Company's Bill, the Council recently appointed a small 
committee to take such steps and do such things as they may deem 
advisable for the purpose of affirming the principle that where Town 
Councils have, with the sanction of Par ent, established under- 
takings for public benefit, and have not failed in the performance of 
their duties, it is not right or expedient that powers should be 
8 to commercial companies io compete with such Town 

ouncils. 


Lambeth.—It is stated in the South London Press that 
the Vestry has decided not to inquire officially into the scandal ccn- 
nected with the electric lighting order. All parties have united in 
letting the affair drop. | 


Lancaster.—The Corporation have decided to e 
and extend several mains. e salary of the engineer, Mr. O. M. 
Johnstone, has been increased from £140 to £160 per annum. 


Leigh.—At a joint meeting of the Gas, Water, and Elec- 
tricity, and the Finance, &c., Committees of the District Oouncil on 
19th inst., a letter was considered from Messrs. W. T. Pressland and 
J. Bturgeon, who wrote on behalf of the promoters of the Lancashire 
Electric Power Company, stating that the promoters could not see 
their way to enter into & provisional agreement to bind the company 
as to the terms in which they would undertake to su y electrici 
in bulk to the Council The electrical engineer ( ohn Foster 
presented the following report on the electricity works it is 
to lay down at the gasworks:—"' In purchasing electricity In Pulk. 
your Council will undoubtedly receive it on the high pressure alter- 
nating system, this system alone being employed for distributing 
electricity over large areas. high pressure alternating current 
may be supplied in the single-phase or the multiple-phase, and in 
1 this high pressure current down to the pressure allowed 
by the Board of Trade for distributing to consumers, either of the 
following transformers or converters may be used:—(1) Btationary 
transformers, having no revolving parts, and giving on the converted 
or secondary side an alternating current up to 250 volts pressure. 
(2) Rotatory transformers or motor dynamos, giving on the secondary 
side a continuous current up to 500 volts pressure. In transforming 
alternating currents from high to low preesure, the following losses 
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are incurred: — (1) By stationary transformers, from 20 to 30 per 
cent., according to the hours of no load. (2) By rotatory transformers, 
up to 25 per cent. It will be seen that in purchasing electricity in 
bulk you would be able to give to your consumers a supply 
either on the alternating current system, or on the continuous 
current system; and, in considering which is the best system 
to adopt, the following particulars must be taken note 
of. In the first place, the highest pressure the Board of Trade will 
allow an alternating current to be taken on the consumers’ premises 
is 250 volts, whereas the pressure allowed on the continuous current 
system is 500 volts on three wires. This difference in pressure would 
mean an extra £1,000 on the tenders received for mains, and, further, 
the alternating current is unsuitable for traction and power work, 
and not nearly so efficient for arc lighting purposes as the continuous 
current. It will be seen from the figures following, which give 
capital and working costs of the above systems, that there is a slight 
saving of ‘08d. per unit sold in the working costs on estimate No. 1 
(on the alternating current supply) over those of estimate No. 2 (on 
the continuous current supply) From a consumers point of view, 
this saving is more tban counterbalanced by the advantages he would 
obtain in receiving a supply on the continuous instead of the alter- 
natiog current system. Taking this into consideration, and keeping 
in view the possibility of your Council requiring in the near future'a 
supply of electricity for the propuleion of trams, I think you will 
agree (whether the Council purchase electricity or generate it them- 
selves) that the best system of distribution to adopt is the continuous 
current, which system you have previously adopted, and which has 
been approved by the Board of Trade. The first estimate of the 
engineer amounted to £6,332 and the second to 46, 88 2. The cost 
of working, as per estimate No. 1, which is the approximate 
cost of station and mains required if electricity is purchased in 
bulk and distributed on the alternating current system at 250 
volts, on an annual sale of 150,000 units, electricity pur- 
chased at 113. per unit, would be 274d. per unit, and as per esti- 
mate No. 2, with the electricity purchased in bulk and distributed 
on the direct or continuous current system at 440 volts, 2:82d. per 
unit, or a saving of ‘08d. per unit by adopting No. 1 scheme over 
No. 2; the latter, however, having the advanteges of a continuous 
currentsupply. With electricity purchased at 1d. per unit, the cost 
of working would be: No. 1, 2:44d. per unit; No. 2, 252d. By 
erecting the proposed station at the gasworks severa] distinct advan- 
tages are gained which materially aid in reducing the cost of pro- 
duction from that of an isolated station, namely :—The same staff at 
present employed by the gas department will be able to carry on the 
work of the electrical department, with the exception of the dynamo 
attendants. The rame boilers will be utilised by both departments. 
Fuel will also be obtained at an exceedingly cheap rate in consequence 
of the above boilers being able to utilise the waste heat given off the 
retort furnaces in the generation of steam. These advantages 
alone would enable you to produce and distribute electricity at as 
cheap a rate as by buying it in bulk and then ory doe Bap In 
comparing the working costs it must be borne in mind that the gene- 
rating station intended to be erected will be capable of holding plant 
to the extent of 600 kilowatts, the plant for which you have received 
tenders has a capacity of 200 kilowatts, capable of supplying 150,000 
units per annum, and it is on this quantity that I have based the 
whole of the working costs given in this report. It is not to be 
assumed that these working costs will be reached the first or second 
year, but ae on the output reaching over 150,000 units 
per annum. the tables are computed the capital and 
working costs, and from these figures it will be seen that 
on reaching the annual consumption of 150,000 units yous Oouncil 
will be able to generate and supply electricity at a price as low as 
purchasing it in bulk at 14d. per unit. Should your Oouncil be able 
to purchase the 150,000 units at 1d. per unit (which is rather doubt- 
ful for the quantity) you then would only be able to save about '17d. 
per unit on estimate No. 1, or 09d. per unit on estimate No. 2:— 
Cost of station and plant, as per tenders and estimate, capacity, 
150,000 units annum; electricity station (approx.), £1,855 9s. ; 
engines and dynamos, £2,784; switchboard, £715; accumulators, 
£1,500; crane, £196; water softenor, £150; mains, meters, &c., 
£3,036; total, £10,236, interest and sinking fund borrowed for 25 
years at 22 per cent. per annum, £690 18s. 6d.; working costs on 
150,000 units sold at 261d. The above working costs have been 
taken from the working costs at Nelson with a consumption of 71,000 
units per annum, and Lancaster with 147,000 unite. Should your 
Oouncil put down a generating station and afterwards decide to 
prae electricity in bulk, the following plant would most probably 
thrown out of use: Two engines and dynamos, £2,784; portion of 
switchboard, £315; accumulators, £1,500; total of cost, 
£4,599. According to the demand and the prices obtained 
at the present time for second-hand direct · coupled 
engines and dynamos, there should be no difficulty in selling the 
above plant and obtaining as high a price as 70 to 75 per cent. of its 
first cost —say, £2,200 for the engines, dynamos, and switchboard, 
and £300 for the battery, which would bring the loss down to £2,099. 
It might be possible to dispose of the battery at a much higher price 
than that quoted above.” It was resolved, says a local journal, that 
tepders in connection with the erection of electricity works be 
accepted, vis.:—Mather & Platt, Limited, for steam dynamos and 
steam and exhaust pipes, £2,784; Chloride Nlectrical Storage 
Syndicate, Limited, for the supply and fixing of accumulators, 
£1,500, and £85 per annum for maintenance (if required); British 
Insulated Wire Company, Limited, for the supply and laying down 
of mains and underground work, £1,537 193. 3d.; Chamberlain and 
Hookham, for the supply of 60 meters, £304 10s.; James Carrick and 
Sons, Limited, for the supply and fixing of an overhead travelling 
crane, £196; Mather & Platt, Limited, for the supply and fixing of a 
water softener, £150; and Dorman & Smith, for the supply and fixing 
of a switchboard, £715. 


Liverpool —The monthly official report, which was pr- 
sented to the Electric Power and Lighting Committee last wei 
showed that there had been a satisfactory increase in the supply ¢ 
the electric light for private and Corporation purposes. It wu 
resolved to extend the electric mains in Pembroke Place, Dat 
Street, Leece Street, Manchester Btreet, and the Old Haymarket, sci 
to lay mains for tramway traction in Aigburth Road, Paradise Stree, 
and Lord Street. 


London .—Last week the St. Luke's Vestry consented t; 
the application of the Smithfield Markets Electric Supply Comper, 
Limited, to lay their mains in the parish. The Metropolitan Rlectn: 
Supply Company, Limited, wrote stating that it was not their intz 
tion to proc sed this year with the proposed application to the Bard 
of Trade for a provisional order to supply electricity in the parish 


Lynn.—The Council has referred it to two sub-or. 
mittees to report as to the streets necessary to be lighted vr 
electricity, and to recommend the positions of the lampe in the, 
respective districte. Prof. Robinson has been asked to advise a: t 
the staff required for the new works, the salaries recommended to i: 
paid, and the time at which the staff should be engaged. The rec. 

ent engineer, Mr. Leigh Robinson, reported to the committee u tc 
the progress of the works, and was asked to attend the monti 
meetings of the committee. 


Merthyr.—The Merthyr Chamber of Trade las we: 
decided to give their support to the scheme which is being promote4 
ki the y Electric Traction Company for lighting the town wit: 

ectric light. 

At a meeting of the Urban District Oouncil the Electric Lightin; 
Committee reported that they had fully considered the prope 
scheme for the electric lighting of the town, and had interviewed two 
officials representing the British Electric Traction Oompany, wt: 
were the promoters. There officials had stated that the company wer 
unable to agree to the conditions laid down by the Counell, but ver- 

repared to offer the following terms:—F'or publio lighting, 44 p: 

oard of Trade unit, and for general consumers an average chare x 
6d. per unit. The matter was eventually deferred to a special ger: 
of the Council sitting in committea, and it was to engage n 
electrical engineer to advise the Council. 


Middleton.—The town clerk last week reported to tt 
Electric Lighting Committee that he had received a communicat; 
from the Lancashire Electric Power Company informing him of the: 
intention to apply to Parliament for power to supply electric curre: 
in South Lancashire and North Cheshire over an area of 1,600 square 
miles, and to compete with the local authorities in such area T. 
committee resolved to recommend the Oouncil to oppose ti: 
scheme. 


Newington,—The Vestry recently invited application: 
for the appointment of resident engineer for the electricity wori 
now dull There were 77 applicants, and according to a 


exchange, Mr. J. R. Blackie has been appointed. 


Oldham. — The Electric Light Committee has decided 
that an assistant engineer be appointed for the electricity work: u 
a salary of £100 a year, in order to allow Mr. Newington to look alte 
outside work. — The town clerk stated that the Lancashire Electr: 
Power Association intended introducing a Bill in the next session 4 
Parliament to enable them to supply electric energy chrougber 
Lancashire and the principal towns in Cheshire. If they got tè 
powers it would be a serious matter to the public authorities vt: 
supplied electric power. The Bill would require to be watched, axi 
he thought every town in Lancashire and the main towns in Cheshire 
would oppose it. He had received from the Lord Mayor of Mar- 
chester a circular, which had been issued to municipal suthontis, 
calling attention to the Bill and the serious nature of its proposi: 
The Lord Mayor called a conference to be held at the Manchas 
Town Hall on January 10th, with the view of organising opposit 
to the Bill The Oldham Committee appointed a sub-commitz 
consisting of the chairman (Alderman Harrop), the vice. chair“ 
(Councillor Emmott), the town clerk, and the engineer (II 
Newington), to form a deputation. 


Poplar.—Mr. A. Blackman’s report on an electrio lightire 
scheme, which stands deferred to the next meeting of the District Board 
of Works, makes the following recommendations: —“ That the lor 
tension continuous current three-wire system, with a pressare of 4& 
volts between the outside wires, and supplying energy to consamer tt 


. either 460 or 230 volts pressure, be adopted. That the genemtnz 
plant, to commence 


th, consist of two 100-kilowatt apd tr 
200-kilowatt generating plants, consisting of four high-speed enges 
coupled direct to four shunt-wound dynamos, and fou baien, 
together with a main switchboard, balancing transformers, sonst 
battery, “ booster” dynamos, steam pipes, hot wells, cold water tasks 
pumps, economiser, and other necessary adjancts. Thats light iroa 
tramway be constructed from the edge of the Limehouse Cot, crt 
the Board's depot and Yeo Street, to the boiler Epi 
That arrangements be made for taking a supply of cooling wis" 
surface-condensing purposes from the Limehouse Cut. That ww a 
tube boilers be the type of boilers adopted, fitted with mechani 
stokers, That a travelling crane, capable of lifting 15 tons, be E 
vided in the engine room. That the mains be laid in s 
casing, filled in with solid bitumen or similar compound. Thi! 
area of supply include the following streets or roads to have [e 
laid on both sides:—Roman Road, Bow Road, Devon's Bead, 5 
High Street, Bow, to Norris Road, Chrisp Street, East Indi P 
Road, St. Leonard's Road, from East India Dock Road poe) 
Street, High Street, Poplar; and the following streets or r 
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Dave mains laid on one side:—Old Ford Road, from corner of 
3 Driffield Road to Lefevre Road, Lefevre Road, Tredegar Road, 
^. Ooborn Road, Fairfield Road, High Street, Bow, from Bow Road to 
Devon’s Road, Devon's Road, from Norris Road to Fern Street, 
Oampbell Road, Violet Road, Morris Road, Woodstock Road, Robin 
Hood Lane, North Street. That the mains be extended around the 


be 
D, midnight 


es where desired by consumers, parece for the same 
made in one sum, or by instalments, at the option of the con- 


specificati 
on the foregoing, that tenders for the required plant and 
the L.C.d. 


. suCixority is ei dan 
- mittee to consider the question of applying to the L. O. C., or other 


- wiring i 
* The Committee have also had submitted to them by the surveyor 


~ River Plate.—The Review of the River Plate hears that 
na A Change will probably shortly take place in the direction of public 
lighting for the city of Buenos Ayres, and that a qualified electrical 
e is to be appointed to the post. This will, we are zure, meet 
=` with the a of the electric light and traction com 8, who 
* are worried to death in having to deal with a non - tec Municipal 
re Department. The Rosario municipality being of the opinion that 
7 the public lighting was not being carried out in accordance with the 
sof COMCract entered into with the River Plate Electric Light and Trac- 
* Wem Company, Limitea, called in the vilis side German 
=z €=ngineers, who sen a most sweeping report condemning every- 
ing. The company insisted on the case going to axbitistlon, M 
Il down in the contract, and applied to the Courts for same, as the 
-- rmmmnunierpality held back. Mr. Ernesto Danvers, M. I. B. H., has been 
* = enhed by the company, and Mr. Ramon Araya, C. E., by the 
„ w=manicipality, but the latter has not yet accepted. There are wheels 
a  Wawevithin wheels in connection with the case, and it would appear that 
. mmm certain German company is at the bottom of the trouble, as it is 
- eEHmirous of entering Rosario, but without the public lighting contract 
ne thing would not be feasible, and we know that the compan 
e friends in high places in the city. We shall watch the case with 
-> Fmmnterest, i 
2t Rotherhithe.—The Vestry has decided to oppose the 
c Dani of a ee rads io the Oounty of London and Brush 
€ mpany for the supply of electricity in the parish. : 


x St. Pancras,—Last week the Electricity Committee re- 
Ported having been in communication with the Board of Trade on 
dzb subject of supplying consumers whose premises are located on 
Ex the boundary line of the parishes of St. Pancras and The 
zs estion arose as a result of persons living in Brecknock and York 
Bonds desiring to be connected with the St. Pancras distributing 
mains. The Board of Trade intimated that it did not appear that 
they had any er to authorise the erection of overhead wires, and 
geested that the two Vestries sbould make some arrangement 


an understanding for dealing with this and similar cases expected 
to arise from time to time, should be entered into with the Islin 

estry, and they recommended that the latter should be invited to 
| confer with the committee on the subject. Dr. Walter Smith moved 
- the adoption of the recommendation, and this was agreed to. It was 
- . yesolvedto apply to the London County Council for a loan of £30,000 
for extensions at the Regent’s Park generating station. On the 
1 recommendation of the Electricity Committee, it was decided to 
try of Hammersmith that the Vestry would, in the 
event of legislation being initiated, to give effect to the recommenda- 


tions of the Parliamentary Joint Committee on the supply of elec- 


trical energy, support opposition in so far as the recommendations 
affect the opening of the streets, and the veto of local authorities in 
regard to provisional orders. 


Shoreditch,—Messrs. Waterlow, of Appold Street, have 
applied to the Lighting Committee for a supply of current for their 
extensive factories and warehouses. The electrical engineer estimates 
: the consumption at 103,000 unite annum. Thee is to 
^,  reporíon the capacity of the present plant to supply the order. 
Another order has been promised for a large commercial installation 
„ required in 12 months time. The Lighting Committee's recom- 
„ mendations re site for new generating station has been adopted. 


„ §outhwold.—The Town Council last week decided to 
„ apply for a provisional electric lighting order. 


ions, founded 


; electric conduit system in this country was at Black 


-farther into the ponika At G 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Austria.—The Chronicle's Vienna correspondent learns 
that the Arlberg Railway, which is a State line, is to be worked b 
electricity. Three electrical firms have jointly undertaken the wor 
and have received a concession from the Government to construct 
ueri works for the whole distance from Innsbruck to the Swiss 


Barry.—Councillor Hamilton Murrell, of Barry, writing 
from Baltimore with regard to the proposals at to start a tram- 
way service, urges the Council to light the streets with electricity, and 
allow the same plant to drive the tramway. 


Bristol.— The practical settlement of pointe in dispute © 
between the Bristol tary Committee and the tramway company, 
to which we referred last week, bas been confirmed by the acceptance 
by the Committee of revised plans submitted by the company and 
recommended for adoption by the city engineer. The matter in 
dispute was as to the nature of the support to be given to overhead 
trolley wires, the contention of the company being that the centre 
posts required by the Committee to be used in wide streets necessi- 
tated deviations of their lines and needless dislocation of traffic 
which would be avoided by the use of span wires. The matter has 
been settled by a compromise, and the city engineer informed his 
committee that he did not think they could do better, for the 
question resolved itself to a great extent into one of working the 
lines. One result of the arrangement is that span wires will not 
be used in the most important thorougbfares around St. Augustine’s 
Bridge and College Green, in other words, in the very centre of the 
city. The company have now a large staff of men at work laying the 
new line to Knowle. This is one of the extensions which, humanly 

; would never have been made had not electric traction been 


available, the gradient being at parts very steep. 


Cardiff.—At a meeting of the Tramways Committee of 
the Cardiff Oorporation, held last week under the presidency of 
Councillor Andrews, the of the sub-committee on the electric 
traction was presented. The report showed that the committee had 
visited Bristol, Kidderminster, Birmingham, Bradford, Leeds, 
Sheffield, and other large towns where electric tramways are in use. 
The sub-committee, after giving details of the system, said that all the 
more recently constructed tramways inspected were upon the over- 
head trolley principle, and the sub-committee were therefore unable, 
except from general knowledge, at the present atage, to make com- 
parisons of this and other systems of recent invention. The only 
ol, where the 
substituted for it, and where there is also a gas motor 


refused to permit the extension of the gas traction system 


section of the tramways Lad recentl converted into an overhead 
trolley line, and had been working for some months successfully, the 
City Council is now 1 laying down an experimental sec- 
tion of tramway on the e c conduit system. At the present time, 
in addition to tbe towns previously mentioned, the trolley system bas 
been adopted in Dublin, Hull, Nottingham, Middlesbrough, Hud- 
dersfield, Li and Halifax. unoillr Tucker moved and 
Councillor Fox seconded that the report be printed and circulated, 
and this was resolved upon. Oouncillor Jenkins thought that by 
this time the Committee must have sufficient information. He urged 
that if they delayed, half the allotted time would be góne before 
they had decided what system to adopt. It was subsequently 
resolved to obtain copies of the Glasgow report, and have it 
circulated amongst the members, and the election of another sub- 
committee was deferred for the next meeting, when the rts will 
come up for consideration. Inthe meantime all possible ation 
bearing upon the subject will be obtained. 


Coatbridge.— At the Coatbridge Town Council's last 
monthly meeting it was agreed to support the British Electric 
Traction’s scheme in Parliament. Bailie Reid said he thought they 
should rather bave municipalised the tramway by taking it into their 
own hands. He thought they had missed an opportunity of working 
it themselves cheaply and economically. Councillor Bruce said he 
understood if this Bill was defeated the Oouncil would again have an 
opportunity of discussing the matter without taking another company 
in hand, so that Bailie Reid would have a free hand. 


Dover.—At a recent special meeting of the Council it 
was resolved to purchase a motor for watering and cleaning the tram- 
way track at £460, a drilling machine at £28 10s., and a motor for 
driving it at £57 10s. It was reported that the system used for 
supporting the motors attached to the eleotric cars was alleged to be 
an infringement of patent, but that the Corporation had been pro- 
tected by contract with Messrs. Dick, Kerr & Oo. The town clerk is 
authorised to act in the matter as circumstances require. 


Dudley and Stourbridge.— The relaying of the Dudley 
section of the Dudley and Stourbridge electric tramway system has 
now been commenced by the British Electric Traction Company. 
Already new rails have been laid along a considerable portion of the 
Birmingham Road, Dudley, and they are placed in granite and not 
in wooden pavement, as at Brierley Hill. Asa matter of fact, the 
section between the Dudley borough boundary and Stourbridge has 
been completed; but it is not intended that the electric system will 
be utilised on that portion until the whole line from Dadley to 
Stourbridge is ed. It is, however, expected that by the 
middle of March next the system will be in working order. The 
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electricity for the line in the Borough of Dadley is to be supplied by 
the Corporation, who purpose erecting a generating station at Bprings- 
mire. 


Edinburgh.—Last week the Lord Provost's Committee 
of the Town Council considered a proposal that the Portobello 
section of the tramways should be wor by electricity, and it was 
agreed, after a long discussion, to remit the matter to the Bab-com- 
mittee on Tramways to fully consider and report. 


Electric Locomotives.—It is stated that the General 
Electric Company, of Schenectady, has received an order for eight 
electric locomotives for the Paris nnderground railway. 


Glasgow.—The Electric Traction Sub-committee of the 
Corporation Tramways Department last week discussed the question 
of the advisability of having a demonstration of the conduit 
` System of supplying the electric energy for the tramways. There 
was a proposal to make the whole or part of the Govanhill 
extension underground, but it was decided to continue the 
trolley, thus having one system of supply from the Springburn 
power station—to Mitchell Street, Glasgow Cross, and the works at 
Coplawhill by way of Govanhill. At the same time the possibility 
of introducing an experiment on the conduit principle was 
left open. It was considered desirable that a thorough examina- 
tion of the proposal should be made before committing the city 
entirely to the overhead system. Last week the local difficulties 
in the way of the conduit were discussed, and were declared to be 
insarmountable. Chief among these was the position of the Central 
Railway in Argyle Street, the roof of the tunnel coming too near to 
the surface of the street to admit of conduits being formed. It was 
therefore agreed to recommend to the Tramways Committee that the 
conversion of the complete horse car undertaking of the city iato the 
trolley system should be proceeded with at once. 


Great Orme.— On 21st inst. the Great Orme Tramway 
Syndicate held a meeting at Llandudno, at which it was decided to 
accept the cffer of Mr. A. H. Preece, electrical engineer, to purchase 
the undertaking; Mr. Preece has surveyed the system and is quite 
gatiefled with its prospects. The capital of the company is £25,000. 
The syndicate take shares in the new venture to the extent of their 
original liabilities. 


Grimsby.—Mr. F. J. S. Hopwood, C. B., C. M. G., assistant 
secretary to the Railway W Board of Trade, sat last week 
for the purpose of hearing objections and amendments to the order 
applied for by the promoters of the Grimsby and Saltfleetby Light 
Railway.—Mr. Hopwood announced that almost all objections had 
been withdrawn. Dealing with clauses Mr. Hopwood, on behalf of 
the Board of Trade, imposed upon the promoters the obligation of 
baving continuous brakes on the cars, and they required an alteration 
of a dangerous curve shown on the plans about 12 miles from the 
commencement of the line.—Mr. E. T. Smith, for the promoters, said 
that in consequence of the requirements cf the B.ard of Trade and 
the other amendments of the order on behalf of the Great Northern 
Riilway the promoters would have to increase their capital by 
420,000 or E21, 000.— Mr. Hopwood said the Board of Trade would 
be very loth to alter figures which had been very carefully considered 
by the Light Railway Commissions, but they would be prepared to 
consider a specific application in writing. 


The Jungfrau Railway.— Under the name of the 
Jungfrau Bahn Gesellschaft, a company has now been promot:d at 
Berne for the construction of the Jungfrau Railway. The Zurich 
correspondent of the Financial News says that the share capital has 
been fixed at 4,000,000 francs, 2,000,000 francs of which is to be 
issued at first in fully paid shares. The new concern takes over an 
electric railway, authorised by a concession on December 21st, 1894, 
from the Scheidegg, vid the Eiger and the Monch, to the summit of 
the Jungfrau. The present possessor of the concession, M. Guyer- 
Zeller, cedes bis rights as well as the works at cost price, and, 
moreover, guarantees the placing of 2,000,000 francs shares and 
2,500,000 francs debentures. Up to the present about 2,500,000 
francs has been spent on the un . In the early days of the 
coming year subscriptions will be invited for 1,000,000 franca in 
shares and 2,000,000 francs in debentures. 


Liverpool.—It having been stated that some of the new 
cars for the Liverpool Corporation would be taken from stock 
ordered by the Sheffield Corporation, who were unable to make use 
of them at the moment, the Liverpool Mercury learns that the state- 
ment is incorrect. Tne contractors for both the Liverpool and 
Sheffield cars are the British Thomeon-Houston Company, Limited. 

The Tramways Committee has directed the electrical engineer, 
Mr. A. B. Holmes, to bring up plans for the extension of the 
Paradise Btreet and Lord Street tramway routes. 


Merthyr.— The District Council recently received a 
letter from the Board of Trade respecting the proposed light electric 
railway for Mertbyr. The proposed, subject to the con- 
sideration of any represention to be made to them, to make an order 
on the terms of a draft enclosed ; any representations to be made on 
or before Saturday, January 7th. The matter was referred to the 
committee of the Council, with authority to communicate their views 
to the whole Council. 


Middleton,— Last week the Town Clerk informed a 
meeting of the Oldham Surveyor's and Tramways Committee that 
the British Electric Traction Company had obtained power to make 
& line from the borough boundary at Chadderton to Featherstall 


Road, but the authority could not ba exercised, without the consent 
of the Council, for two years after the commencement of the order. 
If the borough iteelf made a tram line in the meantime tbe power cf 
the Traction Company to do it would cease. If the Corporation 
could get their Bill next August they would still have 15 months in 
which to lay the rails on that section. They could then run a branch 
in connection with the Featherstall Road section. 


Newcastle.—On 21st inst, in connection with the 
investigation by the Newcastle Corporation into the respective merits 
of the electric and cable systems for the new tramways, a journey 
was made to Middlesbrough by representatives of the various wards 
of the city, headed by the Mayor (Councillor Harkus). They will 
visit Leeds in the second or third week of January. 


Paisley.—At an extraordinary meeting of the share- 
holders of the Paisley Tramways Company, Limited, held in the 
County Hotel on 21st inst., it was agreed to extend the time within 
which the British Electric Traction Company may exercise their rigit 
of purchase, to June 22nd, 1899. 


Spen Valley.—The Heckmondwike District Council on 
21st inst. heard the report of the clerk on the legal position with 
regard to the proposal of the British Electric Traction OCompeny 
to construct a line of tramways through the Council's district, from 
Dewsbury to Cleckheaton. It was resolved to lodge formal objection 
to the company's order for the purpose of placing the Council ins 
position to negotiate terms, and to acquaint the Electric Lighting 


' Committee of tbe Dewsbury Corporation of the action of the Council 


with a view to the Corporation expediting their scheme of electric 
tration as much as possible. 


Wrerham.—At a special meeting of the General Parposes 
Committee, a resolution has been carried by a majority of two re- 
commending the Council to oppose both of the electric light schemes 
It was admitted in discussion by Mr. Marless who proposed tis 
motion that the engineer had made the best possible case, but thes. 
it was contended, that Wrexham streets were inadaptable for elec:re 
trams, and if the Council did not object the ratepayers would not. 


RR 


TELEGRAPH AND TELEPHONE NOTÉES. 


Pacific Cable.—Mr. Charles Bright writes to the 
Times with reference to the Pacific cable question as follows :—" What 
with various conferences, newspaper arti &., Pacific cable litera- 
ture is now becoming somewhat bulky in its dimensions. The 
subject crops up about once in six months, and has done so for some 
years past. But we do not get beyond this stage, and it seems as 
though we never shall do unless the becomes vital—and then 
it will be too late. Perhaps naturally the Treasury push on ome side 
any expensive scheme which does not appear to be absolutely indis- 
pensable at the moment. And thus we shall go on from year to 
year without getting any further forward, unless importance of 
directly linking up the entire British Empire is recognised as the 
first step to be taken towards a great national and Im policy. 
But words are cheaper than cables, and it would seem that whilst 
we are contented to go on with our periodic outbursts on the subject 
of a trans-Pacific telegraph, the Americans will, in the meantime, lay 


one. Some of us believe in the idea of an Anglo-American under- 
standing, and to these I would— ularly at this moment—ocor- 
mend the notion of combining with American dollars for the purpox 


Ja with a com tively short branch to Australasia, would be s 
conn accom sims t to the latter. In the course of an article 
in the September number of the Fortnightly Review, and again at the 
British Association meeting, I ventured to bring the question for- 
ward, following on a communication to Mr. Chamberlain, but nothing 
further has been heard of the matter. It can, at any rate, be said for 
the periodic expressions in the press concerning the Pacific cable pro- 
ject, that they prevent the public forgetting it entirely; they also 
prevent any of us imagining it to be un fait accompli. By this means, 
also, we bave gradually weeded out some of tne objections that 
used to be brought up—such as the ‘enormous and unknown 
depths, the ‘unfavourable and unknown character of the bottom, 
&c.; and soon it will be recognised that the alight extra depth over 
what has previously been contended with not only introduces no 
insurmountable difficulties, but is an absolutely favourable featare 
from a strategic standpoint. Surely we should not wait for another 
war to work us up to another scare on the subject. If it was a war 
we ourselves were engaged in, such enthusiasm would come all too 
late. If Britannia is to continue to rule the waves, she will surely 
have to keep a sharp look-out in the Pacific as the probable scene cf 
any future naval battle, and it will be conceded, I presume, that naval 
supremacy must necessarily be accompanied by direct telegraphic 
communication with the nearest coaling stations, as well as with 
headquarters. The Times has been the means of getting more than 


one project on right lines, and I trust that your article, together 
with Sir Sandford Fleming's important pig irr may be instru- 


mental in bringing about some real action matter. 


(Continued on page 981.) 
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THE LIGHTING OF ECCLES. 


THE scheme of lighting Escles was entered upon in 
January last and is now completed. It consists of plant and 
mains necessary to supply about 5,000 lamps of 8 C.P. for 
private lighting in the principal streete, and about 200 street 
lampe. 

The site of the works is conveniently situated for 
coal and water supply. The Bridgewater Canal is only 
separated from the generating station by a roadway, and 
supplies the necessary water for condensing and other 
purposes, the town supply, however, has been laid on in case 
of emergency. 


The boilers are of the Lancashire” type 28 feet x 
7 feet 6 inches internal diameter, made by Tinkers, Limited, 
of Hyde. At present only two have been put in, but 
provisions have been made for extensions ia case future 
demand should necessitate larger power. The working 
pressure is 125 Ibs. to the square inch, and these boilers huve 
been tested up to over 250 lbs. to the square inch both before 
and since erection, They rest on special seating blocks 
manufactured by Mesers. Poulton & Co., and these are alzo 
placed at all points of contact with the boiler shell. Messrs. 
Tinkers aleo supplied the feed and exhaust pipes, pumping 
and condensing plant. 

The water for condensing purposes is pumped from the 


GENERAL VIEW OF INTERIOR. 


The buildings were erected to plans supplied by Messrs. 
Woodhonse & Willoughby, of 100, King Street, Manchester, 
the work being carried out by Mesars. Geo. Macfarlane & Co., 
Manchester, and operations commenced in January of the 
present year. The frontage occupies 75 feet, of which 
25 feet represents the width of the engine room, the 
remainder representing the length of the boiler house, and 
the length of the ground acquired by the Corporation is 
198 feet, so that as the present buildings only cover one- 
quarter of this area ample allowance has been made for 
fature extensions. 

The buildings comprise the engine room 44 feet x 25 feet, 
the boiler room 42 feet x 45 feet, the accumulator room 
10 feet x 20 fegt, and the usual offices. 


canal by a centrifugal pump throngh the condensers, which 
were made by Messrs. Ledward & Co., and are of the ejector 
type; the condensed water returns to a tank capable of holding 
800 gallons, from which it is taken by means of a duplex 
feed pump made by Messrs. Mumford, Colchester, capable 


of delivering 6,000 gallons against a pressure of 125 Ibs. to 


the square inch ; this water is pumped through an oil filter 
to the feed range for the boilers. There is algo an injector 
provided by Messrs. Holden & Brooke, as a standby, which 
is capable of delivering 1,000 gallons of water per hour, 
against a pressure of 125 lbs. to the square inch. The oil filter 
was manufactured by Messrs. W. B. Haigh & Co., of Oldham. 
The steam engines, two in number, are of the well-known 
Browett & Lindley compound vertical type, having cylinders, 
E 


978 THE ELECTRICAL REVIEW. Vol. 43. No. 1,101, Decemszn 30, 1806 


H.P. 18} inches, L.P. 224 inches, stroke 16 inches, and run 
at 203 revolutions per minute. The high pres ure cylinders 
are provided with piston valves, and the low pressure with 
the ordinary slide valves. 

The cranks are set at an angle of 80°, and the governors 
are of the fly-wheel type, as made by Browett, Lindley & Oo., 
under the Begtrup patents. These are direct coupled to two 
120-kw. alternators 
supplied by Messrs. 
Johnson & Phillips, 


Cowans, Limited, of Salford, and is of novel design, the great 
aim having been to combine compactness and safety with 
accessibility, which may be said to have been achieved with 
signal success. 

There are three machine panels, each of which contains a 
single-pole switch, fuse, ammeter, and vo'tmeter, the other n 
of the alternators being taken direct to another omnibus bar, 

which can be con- 
nected to earth if 


each of which has 
its own exciter 
coupled direct to 
the main shaft and 
capable of giving 
an output of 3 kw. 
each. The alter- 
nators have 80 
armature coils, 
which are station- 
ary, the field mag- 
nets revolving. 
Messrs. Johnson 
and Phillips have 
also supplied a 25- 
kw. motor alterna- 
tor, which is ex- 
pected to take the 
night load from 
12 am. till day- 
light, and algo to 
act as a standby, 
thus dispensing 
with the necessity 
of synchronising 
the second large 
plant for any slight’ demand above the capacity of the 
machine running. As. the load drops, the spare power gene- 
rated will be utilised in charging the cells, when the alter- 
nator will be ran as a motor off the mains to drive the direct 
current machine as a generator for this pu 

The accumulators are supplied by Messrs. Pritchetts and 
Gold, and have a capacity of 1,600 ampere-hours, and con- 
sist of 56 cells each 
containing 63 
plates. Euch con- 
taining box is of 
lead, standing in a 
wooden tray on oil 
insulators, and these 
are in turn sup- 
ported on teak rails 
which are arranged 
in two tiers, so that 
there are two rows 
of cells on each side 
of the battery room, 
with a central pas- 
sage between. The 
plates are sup- 
ported by glass 
bearers, all plates, 
both positive and 
negative, being of 
the Planté type, 
any one of which 
can be withdrawn 
and a new one in- 
serted without its 
being necessary to 
stop the working of 


necessary. 

A spare omnibus 
bar is provided, so 
that any machine 
can be run on 
either bus and the 
feeders run in 


parallel or singly as 
desired. 


At present there 
are two feeder 
panels, one for the 
public lightiog and 
one for private 
consumers; these 
have also a single- 
pole fuse, switch 
ammeter and volt- 
meter. 

All these panels 
are hinged at the 
bottom so that they 
can be swung for- 
ward for examining 
connections; they 


MoTOR-ALTERNATOR AND SWITCHBOARD, automatically break 


contact on leaving 
the vertical position, so that each panel is “dead,” and will 
remain 80 until restored to its original position. 

The synchronising transformers are situated on the top of 
the switchboard and make contact with their feet, two of 
which form the H. T. and two the L. T. terminals—these can 
be replaced instantly by spare ones, should either or bah 


fail and no danger is incurred in the substitution. 
The di-tribation 


is on the H. T. sye- 
tem, there being 
two main feederi— 
a 19/16 lead covered 
and a 7,14 lead 
covered cable laid in 
wood troughing 
filled in with pitch, 
also an rigid 
i which runs 
orak these two 
feeders and to the 
extent of the portion 
of the area in the 
original scheme. 
The first scheme 
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B EE ' X ably enlarged, and 


cables have bee 
laid into the re- 
dential districts 
where it is ex 

electric lighting will 
be readily a?opted. 
Owing to the fac 
that tbe house ave 


BO scattered 


the cell in any way. View oF BOILERS. demand not sufi- 


The plates are kept 
apart by glass teat 
tubes which are fastened together at the top, each plate 
having three test tubes at equal intervals separating it from 
the adjacent plates, 

All connections are designed with a view to preventing 
undue rise in temperature when the batteries are discharging 
ut their maximum. 

The switchboard has been manufactured by Messrs. 


ciently centred lo 

allow of the laying 

down of a L. T. network at present, transformers 1 
placed in each house, except in cases where there are 
two or three consumers adjacent enough to supply 
from ons house when a cellar on one consumers pre- 
mises forms a small sub-station for the supply of the 
others. Un , 
The transformers are by Messrs. Cowans, Limited, Salford, 
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and have had special side boxes cast on to facilitate the 


making of the H.T. joints. 


and the 


charging is similar to that at Brighton, 


The mn of 
right maximum demand indicators are installed, 


the charges being 7d. for the first hour's daily consumption 
end 2d. for remaining units. 


The street gas lamps are being converted in every possible 


instance, and Messrs. Reason & Oo.’s fittings substituted in 
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THE ELECTRIC LIGHTING oF A MUSEUM. 


the lanterns, there being two 100-volt incandescent lamps 
. connected in series on each pillar. Transformer sab-stations 
are placed at suitable intervals to transform the current down 
to 200 volts, which is then conveyed to the lamp pillars, 


j 


J 


-* 


^ Lacey, Olirehugh and Billar, and 
the bozongh electrical engineer. 


. and a concentric main taken up the interior of the post. 


At present no arc lamps are in position, but it is expected 


^ that these will soon be erected in the princi 
: the Market Place. DP een 


The whole of the work has been carried out under the 


^ direct :personal supervision of Mr. Clirehugh, assisted by 


» 


Mr. F. A. Cortez Leigh, one of the partners in the firm of 
r. L:onard H. Combe, 


^ THE ELECTRIC LIGHTING OF A MUSEUM 


. THE Manchester Museum, Owens College, has recently been 


wired and fitted for electric lighting, the supply bein 

taken from the mains of the Manchester Duo: The 
building is divided off into bays by means of supporting 
pillars, Various experiments were made to ascertain the 
beat method of illumination for the several floors, and inverted 
arc lighting was adopted for the ground floor (the geological 
and mineralogical section), and the first and second floors, 
which are devoted to zoology and botany. The third floor, 
Which, like the second floor, consists chiefly of a gallery round 
a central well overlooking the first floor, is lighted by in- 
candescents on account of the height from floor to ceiling 
o: being sufficient to allow of the use of inverted aros. 
15 the ground floor there are 16 10-ampere lamps, on the 
tat floor 12 10-ampere lampe, and on the second floor 16 


8-ampere lamps. The total number of incandescent lamps 
on the third floor and in the various offices is about 180. 

The photograph of a bay showing the arc lamp in position 
gives some idea of the method employed and of the result 
obtained. 

Each bay contains one arc lamp, which in addition to 
lighting the bay very well, gives the necessary amount of 
diffused light for the central well of the building. The 
cases on the third floor are lighted by means of four or six 
curved brackets, according to the siz» of the case. The 
arc lamps are differentially wound and are constructed to 
barn in pairs in the usual way. On the firat and second 
floors, on acoount of the ceilings being very low, it was 
necessary to use any with the mechanism above the aro, 
and in order to avoid having different types of lamps it was 
decided to adopt this form of lamp throughout. The 
reflectors are conical in form, and the positive carbon is 
placed below the negative. It is fonnd that the mechanism, 
8 50 placed above the arc, casts very little shadow on the 
ceiling. 

The general result of this method of lighting has been 
found to be very satisfactory. The cases with the specimens 
are excellently illuminated, and the specimens themselves 
cast very little shadow. Further, a visitor standing quite 
close to the case himself casts no shadow, whatever his 
position with regard to the source of light. 

The wiring is carried out on the distribution system 
throughout; the five mains of the town supply are brought 
into the building to a five-pole switch. From this switch 
five cables are run to the porter’s lodge to a main switch- 
board, consisting of a three-pole switch connected to the 
centre and two outer cables, and four double-pole switches 
connected to the five cables in the usual way. 

The three-pole switch controls the whole of the incandes- 
cent system; the four double-pole switches control the four 
arc circuits. It was decided to wire the incandescent circuits 
for 200 volts, in order to keep the sizə of the main cables as 
small as possible. | 

For purposes of balancing, the ground floor is divided into 
two main circuits of eight arc lamps each. The diagrams 
show the complete system of wiring. 
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A Ground floor (north), 40 amps. 
B First floor, 60 „ 
C Second floor, 64 „ 
D Ground floor (south) 40 „ 


Muszuu LiGHTiNG.—DiAGRAM OF SYSTEM. 


The building is constructed entirely of stone and iron, 
with concrete floora; the wiring has therefore been erected 
on the surface in wood casings, specially designed to 
match the existing plaster mouldings. far as 
appearance is concerned, the result is highly satis- 
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factory, the casings being hardly noticeable. The 
ground floor being about 22 feet in height, means had ft!!! OF TEE ITNDUGTION GOl 


to be devised for recarboning and cleaning the lamps. It — 


In the ELECTRICAL Review, Vol. lxi, pp. 529, 597, we 
gave an account of a very simple theory of the induction 
coil which had been worked out by Walter, of Hamburg. 
The formule, giving the theoretical expression for the 
electrical processes that go on in an induction coil sre 
exceedingly complicated, and Walter succeeded in simplifying 
these formulz by neglecting certain factors which experiment 
with an actual coil showed him to be £o small that they were 
of no importance in the practical calculation. 

One of the factors which Walter considered to be & 
small that it might be safely neglected was the capacity of 
the secondary coil. Oberbeck“ objects to this, and consider 
that the capacity of the secondary coil in the 30cm. 

apparatus used by Walter is too large to be neglected. He 
estimates that it amounts to 5 x 10 !? farad, ie, the 
capacity of a small Leyden jar. 

Walter has recently made a second series of experimentet 
to determine whether there is anything in Oberb:ck's objec- 
tion. He finds that in his 30 cm. coil the capacity of the 
secondary is only he of Oberbeck’s estimate, and that the 
slight oscillations which arise in the secondary are £0 quickly 
damped out that they have no influence upon the f 
of the oscillations in the primary. His formulz he finds are, 
therefore, quite correct for such coils. 

The method by which Walter determined the capacity of 
his secondary coil was novel and ingenious. He removed 
the condenser from the primary coil, and also took am; 
the secondary coil. The primary circuit was then broken, 
and curve showing the time change of the magnetic field 
was observed by means of a Braun’s tube and a rotating 

| = . mirror. This curve showed a completely damped decrease of 
SOY earn! tas SES uico LUNA the magnetism to zero. When the secondary was placed in 
position on the primary, the damping was not quite complete, 

ELECTRIC LIGHTING OF A MUSEUM. there was a short swing beyond zero and back again, but 

| not more than one oscillation took place. Comparing the 

duration of this oscillation with that of the primary when 

was necessary to avoid unsightly hoisting gear, and the the condenser was in circuit, the capacity was calculated by 
following method has therefore been adopted:—On the means of the formula T = 27 V Lc. The oscillations of 
ceiling, just clear of the lamp, two strong hooks are securely the secondary were found to be about twice the frequency of 
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Tug ELECTRIC LIGHTING oF A MuseuM.—DIAGRAMMATIC SKETCH OF SYSTEM OF DISTRIBUTION, 


bolted through the floor, and a portable ladder has been con- those of the primary, and experiment showed that they had 
structed, which can be hooked on to the supports in the no influence on the frequency of the primary oscillations. 
ceiling, the bottom of the ladder resting on the floor. 1Byhheeeeez 
entire installation was designed and carried out by Mr. G. A. * Wied. Ann., 64, p. 193. 1898. 

Steinthal, of Manchester. + Wied. Ann, 66, p. 623. 
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Though Walter succeeded in showing that there was no 
necessity for taking into consideration the capacity of the 
secondary in the 80 cm. coil, he found that this was by no 
means the case when be applied the same tests to a 60 cm. 
coil (by Kohl, of Chemnitz). When the condenser was 
removed from the primary, and the circuit broken, well- 
marked oscillations of the magnetic field were observed, and 
the duration of these oscillations was found to be eqaal to 
that of the oscillations in the primary with its normal con- 
denser in circuit. From these experiments two facts were 
established, viz.—first, that the capacity of and self-induc- 
tion of the secondary in large coils is sufficiently great to 
cause well marked and persistent oscillations; and, second, 
that to get the best results the primary and secondary circuits 
must be syntonised. Large induction coils and small induc- 
tion coils must, therefore, be constructed on quite different 
principles. 

Walter comes to the conclusion that no simple formula 
can be given for calculating out the dimensions of large coile; 
but his investigations point out certain directions in which 
the construction of thore instruments might be improved. 
For instance, it is desirable that the method of winding and 
the choice of the dielectric should be such as to reduce the 
capacity of the secondary to a minimum, since the frequency 
of the oscillations in the primary is thus kept as bigh as 
possible. It is upon the steepness of the potential gradients 
of the primary oscillations that the secondary E.M.F. depende, 
and the greater the frequency, ceteris paribus, the steeper 
this gradient will be. 

It is also of great importance that for all apparatus of 
this kind a magnetic material should be used having the 
highest possible susceptibility and the emallest possible 
hysteresis, in order to get the most rapid oscillations with the 
least possible loss of energy. 


TELEGRAPH AND TELEPHONE NOTES. 


(Continued from page 976.) 


American Cables.—The Times Philadelphia correspon- 
dent says that the secretary of the Navy is sending orders by steamer 
leaving Ban Francisco for Honolulu for the gunboat Bennington 
immediately to take possession of Wake Island. The island lies on 
the route from Hawaii to the Ladrones and is to be used as a cable 
station. Two corporations have been formed to acquire a Govern- 
ment concession for the projected Pacific cables connecting the United 
States with Hawaii, the Ladrones, and the Philippines, and, inciden- 
tally, with Japan and China. One is the Pacific Cable Company, 
in in New York with a capital of $5,000,000. This oo m- 
pany is promoted by a group of capitalists, headed by Mr. Pi t 

, who now control the Mexican and Oentral American cables. 
The other company, in rated in New di has Messrs. 


Abraham Hewitt, Darius Mills, and James J. Hill for its chief 
supporters. | 
Telegraphic Interruptions and Repairs:— 


OA BLIS. Down. Repaired, 
Amazon Company's cable— 
Oable beyond Gurupa... June 4th, 1888 „, TT 
New York-Hayti ... . . Nov. 29th, 1898  ... Dec. 26th, 1898. 


Para-Maranham — ... ^. Nov. 14th, 1898 


Sitia-Candie ... . Dec. 15th, 1898  ... Dec. 22nd, 1898. 
Perim-Aegab ... . Dec. 21st, 1898 .. Dec. 27th, 1898. 
LANDLINES. 
Majunga- Tananarive .. Dec. 16th, 1898 ., Dec. 21st, 1898. 
x 3 .. Dec. 28rd, 1898 .. Dec. 24th, 1898. 
Saigon-Bangkok  ... . Dec. 20tb, 1898 ... Dec. 21st, 1898. 
- m fi .. Dec. 24th, 1898 .. Dec. 26th, 1898. 
Communication with Fao 
(Between Divanich and 
Semevs) ve .. Dec. 24th, 1898 


CONTRACTS OPEN AND OLOSED. 


Barnley.—January 10th. The Co 
for underground electric light cables an 
" Official Notices " December 16th. 


ration wants tenders 
switchboard. See our 


Christiania.—January 4th. The Secretary of State for 
Foreign Affairs bas received a despatch from Her Majesty's Oonsul- 
General at Christiania stating that tenders are invited by the 
Norwegian State Railways Administration for the delivery of various 
telegraph and telephone materials. Tenders, in sealed envelopes, 
marked  ''Telegrafog Telefonmateriel,” must be received at 
“ Styreleens Expeditionskontor, Statsbanerne, Christiania,” by 7 p.m. 
on January 4th, 1899. A copy of tbe conditions of contract may be 
examined on personal application at the Commercial Department of 
5 Foreign Office, B. W., any day between the hours of 11 a.m. and 

p.m. 


Cumberland.—January 2nd. The Visitors’ Committee 
of the Cumberland and Westmorland Asylum invites tenders for the 
supply and erection of an electric tell-tale clock with 30 stations. 
See our “ Official Notices" December 16th. 


Edinburgh.—January 9th. The Council invites tenders 
for switchboard and boosters for the Macdonald Road lighting 
station. Bee our “ Official Notices " December 16th. 


Glasgow. — January 21st. The Corporation invites 
tenders for generating plant at one or other of their new electricity 
works: — Two engines each of 200, and two of 400; three of 1, 100, 
and two of 2, 200 indicated horse- power, with dynamos and condensing 
plant. Specifications, forms of tenders &c., from Mr. Chamen, 
city electrical engineer. See our Official Notices December 16th. 


London.—January 31st. The L. C. C. is inviting tenders 
for four continuous current dynamos, one motor generator, two 
switchboards and switches, &c., for the proposed Victoria Embank- 
ment installation. See Official Notices” for full particulars. 


Norway.—January 4th. The Norwegian State railway 
authorities in Christiania are inviting tenders until January 4th for 
the supply of 14 tons of telegraph wire, 3,500 porcelain insulators, 
10,000 zinc rods for primary batteries, 1,000 sinc cylinders and 
4 kilometres of insulated wire. Particulars may be obtained 
from the Bureau des Telegraphen-Inspectors, Ost bahn Station, in Chris- 
tiania, and tenders marked “ og Telefonmateriel,” are to be 
sent to the Expeditionsbureau der Verwaltung der Staatsbahnen, 
Jernbanetorvet 8/9, Christiania. 


Roumania.— January 16th. Tenders are being invited 
until January 16th by the General Direction of the Roumanian Post 
and Telegraph authorities in Bucharest for the supply of 2,000 small 
pn insulators, 15,000 medium sige ditto, and 10,000 large 

itto. 


Stirling.—January 2nd. The Burgh Commissioners are 
inviting tenders for Lancashire boilers, engines, dynamos, pumps, 
piping, crane, accumulators, switchboard and boosters, aro lamps, 
and various other apparatus, &c., for the eleotric lighting of 
town. Consulting engineer, Prof. A. B. W. Kennedy. Bee our 
" Official Notices " December 9th for particulars. 


Tanbridge Wells.— January 11th. The Corporation is 
inviting tenders for the erection of three telephonic fire alarms within 
the borough. Tenders to the Town Clerk. 


CLOSED. 


Barnsley.—The tenders mentioned in our last week's 
“ Electric Lighting Notes” as recommended for acceptance, were 
last week formally accepted by the Town Oouncil. 


Howth.—It is understood that the contract for the equip- 
ment of the generating station at Sutton for the Howth electric 
tramway has been placed in the hands of Messrs. E. Scott & Mountain, 
Limited. 


London.—For supply of battery for electrical installation 
on the Shaftesbury training ship. The following is a list, given by 
the Contract Journal, of the tenders submitted to the London School 
Board for electrical work :— 


A. 
Chloride Electrical Storage Company, Limited £24210 0 £20 0 0 
Tudor Accumulator Company, Limited .. 215 0 0 18 0 0 
D. P. Battery Company, Limited.. 2 s 0 —. 
Electrical Power Storage Company, Limited.. 17819 0 85 7 0 
Pritchetts & Gold * .. we es p - 152 2 0 13 0 0 


A. Maintenance per annum. Recommended for acccptance. 


For providing electrical installation at the Shaftesbury training 
ship. 


Laing, Wharton & Down, Limite £1,080 0 0 
Spagnoletti & Crookes v "n sé ae we .. 1,098 15 6 
L. G. Tate eae ee se ee ee ee ee ee 990 10 0 
Wenham & Waters, Limited se - bs T 980 10 0 
H. F. Joel & Co., and T. Potter & Sons, United, Limited.. 970 0 0 
Woods & Co. ee ee oe ee ee oe ee ee 959 10 0 
Drake & Gorham  .. ek ea & x 25 ia 988 10 0 
Westminster Engineering Company, Limited ES ix e80 0 0 
Foote & Milne.. ie zs v: " ce e pa 871 0 0 
Electrical & General Engincering Company (recommended 

for acceptance) Sic tia" ew "dec CRT LAE 785 0 0 
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FORTHOOMING EVENTS. 


Tuesday, January 10th.—At 8 p.m. The Institution of Civil En- 
gineers. Paper on High-speed Engines.” By John 
Handeley Dales, A. M. I. C. E. 

Friday, January 18th.—At 8 p.m. The Institution of Civil En- 
gineers. Students' Meeting. Dr. Archibald Barr, 
M. I. O. E. (Professor of Civil Engineering and Mechanics 
in the University of Glasgow), will deliver an address 
on The Application of the Scierce of Mechanics to 
Engineering Practice." 


NOTES. 


Electrical Progress in Prussia.— On account of the 
official system by which all engines and dynamos are regis- 
tered in Prussia, it is possible to obtain an accurate idea of the 
extent to which electricity is being used for lighting and power 
purposes. The following figures, showing the progress made 
since 1891, and the chief forms of utilisation at the present 
date, are taken from a recent issue of the Llektrotechnssche 
Zeitschrift :— 


Year. eic hones ME 
1891 983 49,489 
1892 1,260 69,087 
1893 1,407 76,045 
1894 1,779 101,464 
1895 2,458 157,432 
1896 2,837 191,935 
1897 3,305 258,726 


The increase in 1897 was equal to 16:5 per cent. in number 
of engines and to 34:8 per cent. in H.P. "The figures show 
to what an extent the engine-building industry has profited 
by the utilisation of electricity for lighting purposes. The 
tendency is for the size of engines to increase. Berlin 
Electricity Works has single engines of 1,000 H.P., 1,500 
H.P., 1,648 H.P., and 1,900 H.P. Frankfort possesses an 
engine of 1,500 H.P., and Magdeburg one of 1,000 H.P. 
The utilisation of the electric energy developed in 1897 was 
as follows :—Lighting plante, 2,873 engines = 154,772 H. P. 
Combined lighting and transmission plants, 325 engines = 
84,216 H.P. Transmission plants only, 61 engines = 
10,785 H. P. i 


Elevator Accidents.—A serious elevator accident is 
reported from New York, which appears to be due to a cause 
hitherto fora ean Electrical elevators are variously 
counter weighted, the counterweights running in guides down 
the side of the elevator shaft. On the present occasion there 
was something wrong with the automatic stop catch, and the 
motor continued to run after the cage had rested at the 
bottom of the shaft. The result of the overwinding was to 
crush up the balance weights and bend the bars which held 
the various weights together. The top weights were pushed 
out of their framing, and fell the height of the building 
upon the cage full of passengers. The lesson to be drawn 
from this is, that the weights ought all to be securely held 
together, so that the upper ones cannot fall off, nor can the 
intermediate weights which are held between the upper and 
lower solid weights be released, as is now possible, when the 
long connecting bolts are buckled. The immediate cause of 
the accident was simply the mieplaced stop, and it is pro- 
bable that periodical inspection would have indicated that 
this stop was, perhaps, becoming loose. We do not know 
how the automatic stop is fixed and adjusted, but apparently 
it could not always have been out of place, and must, there- 
fore, have been in some way worked loose. 


Personal.—On Saturday evening last Mr. D. P. Regan, 
engineer and superintendent of the National Conduit and 
Cable Company, New York and London, was presented with 
an illuminated address and a case of instruments by the Irish 
employés of that company. The company are the contractors 
for the conduit and cable work required by the Dublin United 
Tramways Compeny on the conversion of their lines from 
horse to electric traction. 


The Eleetrical Sw «wipe of the Third Avenue 
Railroad, New York.—The extent which electric tramway 
development has attained in America is suggeated by the fact 
that the new departure of the Third Avenue Railroad Company 
of New York in substituting electric power for cable traction 
necessitates the construction of a power house in which 
engines and generators will be placed capable of producing 
64,000 H.P. This will be, by all odde, the largest power 
house—electric or otherwise—in the world, and & from 
its construction, and apart from the construction of the con- 
duit system and the line, the cost of the engines, boilera, 
electric generatore, transformers, switchboards, car motors, 
and other electrical «equipments, will, according to official 
statements, come to something more than one million pounds 
sterling. The president of the Third Avenue Railroad in 
speaking of this new undertaking a few days ago, said that 
the officers and consulting engineers of his company had 
devoted several months to the investigation of the various 
systems of current transmission and of electrical appa- 
ratus for generating and utilising the power. They 
had in view the most effective equipment for econo- 
mising in fuel and labour, coupled with the highest 
electrical efficiency. He stated also that as this new 
generating station would be the largest and most complet: 
power plant in existence, his board had decided, in view 
of the complex features of mechanical and electrical engineer- 
ing involved, that the work could be best carried out under 
one reeponsibility, and for that reason they had awarded the 
entire undertaking to the Westinghouse Electric Company, 
the builders of the great electric generators at Niagara 
Falls. It is interesting to note that the Niagara up 
to now the most important big plant that has been con- 
structed—develops 40,000 H. P., while the Third Avenue 
plant will be more than half as large again. The same 
builders are now constructing an electric plant which will 
have an ultimate capacity of 75,000 H.P., driven by the 
waters of the St. Lawrence River. However, neither the 
Niagara nor the St. Lawrence plant is intended merely for 
railway, but chiefly for manufacturing and lighting purposes. 
The former has been for several years successfully conducting 
electric current over 20 miles to the City of Buffalo, and it 
is now reaching out to Hamilton, Ontario, and to more 
distant cities than Buffalo on the American side. The 
experience which has been gained by these American 
electricians will enable them to achieve perfectly 
satisfactory results in the huge installation which is now to 
be undertaken for the Third Avenue Railroad. 


Electrical Resistance of Steels,—H. Le Ohatelier has 
recently determined the influence of carbon, silicon, &., on 
the resistance of steel by measurements made on steel bars 
of known composition, and which bad been heated at 600° 
for several hours. In the case of steels containing carbon, 
an increase of 1 per cent. of carbon raiges the specific 
resistance—t.¢., the resistance in microhms of 1 cm. cube— 
by 7. The steels are made up of lamellæ of pzre iron or 
ferrite intermingled with the carbide Fe, C or cementite; the 
specific resistance of these components is calculated to be 
9:5 and 45 respectively. An increase of 1 per cent. of silicon 
increases the specific resistance by 14. According to the 
author, silicon steels do not contain a definite silicide 
Fe Si,, but are either homogeneous mixtures analogous to 
the steels containing manganese or nickel, which are 
isomorphous with iron, or contain the silicon in a dissolved 
state. Manganese steels can exist in two allotropic forms, 
which differ in magnetic properties. The specific resistance 
of the non-magnetic variety increases by 5, and that of the 
magnetic variety, which is obtained by heating the former 
at 550? C. for two hours, by 3:5 for each increase of 1 per 
cent. of manganese. Nickel steels occur in two forms 
(Comptes Rendus, 1889, 110, 288 ; and 1890, 111, 445), 
which differ in magnetic properties and also in specific 
resistance. The latter is greatly affected not only by the 
content of nickel, but also by the allotropic state of the 
alloy. In steels which contain less than 5 per cent. of nickel, 
an increase of 1 per oent. raisea the specific resistance by 
$—7. Chromium, tungstem, and molybdenum cause only 
a very slight increase in the resistance of steels, and hence, 
according to the author, are probably not homogeneously 
mixed with the metal, but occur isolated as definite com- 
pounds. 
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The City Company and its Consumers.—The majority 
of the tenants of No. 4, Fenchurch Avenue, E.C., have 
written to the City of London Electric Lighting Company, 
Limited, in the following terms: — 


4, Fenchurch Avenue, London, E.C., 
December 20th, 1898. 
To the City of London Electric Lighting Company, Limited. 
Gentlemen,—We are tenants of the premises known as 4, Fen- 
church Avenue, in the City of London, to which, by the provisions of 
the City of London electric lighting orders, a constant supply of 
energy is to be given at standerd pressure. We have been put to 
very serious inconvenience of late on many occasions by the fact that 
the pressure has been very considerably below the standard. By the 
terms of the Electric Lightiug Act, and the orders and regulations 
made under it, we are advised that the company is liable to a severe 


daily penalty so long as this lasts. We are not, however, anxious 


unnecessarily to take steps to obtain penalties against the company, 
but many of us have entirely dispensed with gas, relying upon having 
a proper continuous supply of electrical energy at standard pressure, 
aud are put to very serious inconvenienoe, owing to the failure on the 
company's part to give the proper supply. We desire, therefore, to 
give you notice that if the supply is not remedied, we shall be com- 
pelled to take such steps as may be open to us to compel the company 
to carry out ite obligations. The price charged for electrical energy 
in the City of London ie higher than in any other part of London, 
and the fact of the energy being delivered below the standard pres- 
gure, is to compel consumers to turn on more lamps without much 
more result than to increase the account payable to the company. 
If the company does not carry out its obligations, it cannot expect 
the customers to pay the rates charged. 


A communication to the Times says that the company has 
replied thus :— 


Gentlemen,—We are in receipt of your joint letter of 20th inst. 
You are correct in saying that the company is bound to give a con- 
stant supply at the standard pressare, but the liability is subject to 
the company being prevented from giving such a supply by inevit- 
able dent.or force majeure. We acknowledge that our customers 
recently have been justified in their complaints, which my board 
greatly regret. My board can only ask for the kind indulgence of the 
company’s cuetomers in the difficult position in which the company 
has been placed owing to delay on the part of the manufacturers to 
complete additional plant by the contract date, and to a series of 
accidents to machinery which could not be foreseen, and which were 
partly caused by the great strain put upon the existing plant by the 
enormous demand which there is at this time of the year between 
4.30 p.m. and 6.30 p.m. The board has always adopted the policy of 
looking well ahead, and ordering additional plant to be erected and 
ready for use long before it is likely to be required. This was done 
during the present year, and orders have lately been placed for addi- 
tional plant for the winter of 1900. All plant is liable to accidents, 
whether owned by municipalities or companies. The amount of worry 
and anxiety which the late inevitable accidents have occasioned to the 
board, and especially to the staff of the company, and for which they 
receive no sympathy, can only be appreciated by those who have 
undergone the strain. My board directed that no expense should be 
spared, and rae fd the company’s engineering staff have worked 
unremittingly both day and night and week-day and Sunday to cope 
with the difficulties, and we hope with success, as you will have 
noticed that the pressure during the last day or two has been good. 
The accidents, &c., have caused great loss to the company, as the 
meters do not register properly when the pressure is low, and this is 
apart from the loss of reputation. Therefore, you will see that it is 
to the direct interest of the company to give a good supply. As 
regards price, my board have never regarded the question from the 
int of view of a monopoly, as has lately been alleged ad nauseam. 
e rate of charge in the City is a question of cost of production and 
of the high capital outlay on all works, due to the conditions 
obtaining in the City of London. These conditions cannot be dealt 
with in & letter, but we shall be pleased to go fully into the matter 
with any consumers. The maximum price fixed by the Board of 
Trade and the Corporation is 8d. per unit, and, under the orders and 
the contracts the price can be charged until & cumulative dividend 
for all past years on all the capital employed in the undertaking has 
been paid. My board, however, have not done this, but have volun- 
tarily reduced the price, and will continue to adopt the same policy 
as the yearly financial results of the company warrant such a course. 
The dividends paid on the ordinary shares of the company have been 
as follows:—1891, nil; 1892, nil; 1893, nil; 1894, 24 per cent.; 
1895, 5 per cent.; 1896, 7 per cent. ; 1897, 10 per cent., or an average 
dividend over the series of years of £377 per cent. per annum only.— 
J. CEO. Burr, Manager and Secretary. | 


Electro-Chemistry in Switzerland.—A competition 
just been opened by the Swiss Society of Chemical 
Industry for & treatise which shall be of service in aiding the 
development of the electro-chemical industry in Switzerland. 
A premium of 2,000 francs (£80) is being offered to the 
author of the work which shall be adjudged the best of those 
sent in. All competitors must send in their work by 
May 1st, 1900, to Herr Dr. Henry Szhaeppi, president, Die 
Nchweizerisihe Gesellschaftfür-Chemische Industrie, Mitlödi, 
Switzerland, from whom full particulara of the competition 
may be obtained. 


“The Greatest Discovery of the Age.” 


WHEN England set her navy afloat upon the sea, 
She had no anticipation of my great discovery, 
For 'tis I, the only I, that have made her ships but scrap, 
Any nation now may whip her, e’en the smallest on the map, 
By " the greatest discovery of the age.” 
For the blowing up of navies will now be only fun. 
An exertion of my will or thought and, lo; the thing is done; 
I've combined a wireless telegraph and torpedo dirigible 
In go evident a fashion, some say not patentable, 
My “ greatest discovery of the age.” 


I care not if the whole shebang was generally known, 

I'll be very much offended if tis not now my own. 

I’m a Christian and philosopher, as I have truly said ; 

The laurels of undying fame are resting on my head 
For the greatest discovery of the age.” 


And when I am offended, my forgiveness is complete 

When I get a full apology, with humbleness replete. 

I've put a stop to wars, but do not rest my claim 

On such a simple act as that for everlasting fame. 

My super-extra glory rests upon the arts of peace, 

I'm in for killing whales and sich and getting at their grease 
By my “ greatest discovery of the age." 


I'm so struck on this my latest that my brain it fairly reels, 
And my head it gets to spinning as if 'twere hung on wheels. 
I had an oscillator once, a tuneful dynamo, 
A revolution 'twas to make, by vibrating to and fro. 

"T'was a very great discovery of the age. 


But it died ere it was born and resteth as a myth, 
And its name now means some coils I experimented with 
As another great invention of the age. 


To shake the charge of mother earth, another scheme of mine 

Beats thunderstorms and earthquakes all along the line. 

But wait till 1900. O, won't the people talk, 

When I blow up stuff at Paris, when I think so at New York. 
By my “ greatest discovery of the age.” 


I've laboured with high frequency to publish and proclaim 
That I own some great discoveries, connected with my name; 
By high-potential discourse I've tried to bring to light 
That there weren't any others who contributed & mite 

To such very great discoveries of the age. 


But the shade of Cabanellas, and of many others too, 

Are upsetting my endeavours and proving my hoodoo. 

I content myself in this, that the papers of the day 

Will print my schemes sensational and boom me by the way 
As the greatest discovery of the age." 


— Western Electrician. 


Compression in Steam Cylinders.—Following on a 
previous article, the opinion is arrived at by the 


Engineer that compression is economically neutral in 
effect in practical steam engines, whatever truth there 
may be in Rankine or Zenner, who neither fully 
realised the actual conditions of the oylinder or the 
inflaence of its walls. The full effect of compression can, 
after all, in our opinion, only be explained, or attempted 
to be explained, after careful tests with different qualities of 
steam, wet, dry, and superheated. On this more than any- 
thing wil depend the result of compression. As a rule, 
practical men nave taken the middle courae, and while avoid- 
ing the square corner, have also compressed to a degree 
very much below that of the initial pressure. Compress to 
the atmospheric line, or a trifle above it, was once the rule 
for mill engines of large power, and this would generally 
provide easy and comfortable ruuning, which, after all, is 
always a desideratum. In slow running engines the relaticn 
of weight of parta to steam pressure is not considered, and 
is of small moment, and the shocks of starting and stopping 
the piston, &c., have been best dealt with by a moderate degree 
of compression. That, with much water in the cylinder, a 
higher ratio of compression results only in liqnefaction 
beyond a critical point, is, we take it, proof that the 


` benefit of compression, apart from mechanical effects, 


must be a function of steam quality. The water in 
the cylinder cannot be hotter than the cylinder, and will be 
somewhere between the temperature of the cylinder and of 
the exhaust pipe, so that a good deal of compression indeed 
would be necessary to give the heat necessary to vaporise 
this. A study of a steam table will show how liquefaction 
may be produced, while the readiness to liquefy is plainly 


shown on the diagram by a loop or dip on the rising line, 


by no means always due to valve or piston leakage, though 
always to be looked at suspiciously, where abnormally low 
expansion curves are present at the same time. 
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The Position of the Copper 8 
the remarks made last week on the subject of copper. we 
should like to accentuate certain facts for the benefit of the 
consumer. To a great extent users of copper look to America 
to relieve the tension that exists at the moment, but it must 
not be forgotten that the United States is increasing enor- 
mously in copper consumption, and there are few signs of 
augmented supplies from anywhere. American production 
in November last shows a very large falling off, and as 
present prices offer immense inducements to produce and 
supply, there is no reason to sup that there is any 
accumulation of stocks whatever. It is possible that the 
figures given at the end of this month will show 
an increase compared with November, for it is expected that 
two cargoes of ore may arrive in time to bə included in the 
monthly figures. This, in all likelihood, may lead to a 
slight set back, but it must not be overlooked that the whole 
of this copper is already sold and will be taken straightway 
out of stock by the end of January. Should this set back 
really occur, it would afford a favourable opportunity for copper 
consumers to buy. On going to press the price of G. M. Bs. 
is £57 3s. 9d. for cash and £57 116. 3d. forward—the 
highest point touchel this year. We understand that in 
November and Decamber 2,000 tons of American bars were put 
ia stock in Liverpool, thus temporarily swelling the figures, 
and making a slight increase, but the whole of these bars were 
sold, and will be all ont by the end of February. There is 
the strongest evidence that present prices are not checking 
consumption in the least, as a matter of fact it is increasing 
from day to day, and when one considers the enormous 
boom in electrical enterprise that is being effected, there is 
nothing to suggest a lowering in the price of copper unless 
the supplies are greatly increased. Under the circum- 
stances we should not be surprised to see G.M.Bs up to 60. 
We believe that not only the electrical industry but also 
copper producers are inclined to under-estimate the demand 
for copper that is likely to arise during the next two years in 
this country. The principal work in electric lighting and 
traction has yet to be done, and the electrical contracts in 
hand at the moment will eventually compel large purchases 
of copper. | 


The Underground Trolley in a Snowstorm.—The 
New York underground trolley system underwent the severest 
test since its inauguration on November 26th and 27th, 
when the severe snowstorm occurred. The complete or 
partial paralysis of traffic on some of the lines would seem 
at first sight to suggest a failure of the underground trolley 
under such conditions, but a review of all the circumstances 
shows that the new system lived up to its Tore and did 
as well as could be reasonably expected. The delay in the 
running of the cars lasted from four hours in the case of 
some lines to a whole day in the case of others. The 
Scientific American says that the blockade is explained very 
largely b7 the fact that snch a heavy snowfall as 12 inches 
was not looked for so early in the season, and the company 
was to some extent taken unawares, and was not able to con- 
centrate its snow ploughs upon the various lines in sufficient 
force to keep them all open. Another fact that worked 
against the system was that the formation of ice on the rails 
caused the wheels to slip and brought the cars to a standstill. 
In this connection. our contemporary is surprised to note 
that a New York electrical journal falls into the extra- 
ordinary error of stating that the ice on the rails prevented 
contact between them and the wheels, “ thus preventing the 

establishment of a circuit.” It is one of the chief merits of 
the underground trolley that both the feeder and return 
lines are placed in the conduit, and the current does not 


have to pass through the track and the wheels. Slipping of : 


the wheels is a contingency to which every form of motor, 
whether steam, com air, or electric, is liable, and a 
blockade due to this canse does not reflect in any way upon 
the underground system as auch. 


Recognition.—A South African paper says that at the 
half-yearly meeting of the South African Association of 
Electrical Engineers lately held in Johannesburg, the presi- 
dent, in the name of the Association, presented Mr. Pask, the 
secretary, with a gold watch in recognition of the work he 
had done for the Society. 


Another New Engine.—The Dow engine is described in 
the Electrical World, of New York, as the invention of Mr. 
J. Dow, who was associated with Corliss. Mr. Dow uses two 
cylinders, side by side, with cranks at 180°, and he makes up 
the weight of the H.P. piston by means of lead to balance 
the L.P. piston. The engine is thus a donble vertical com- 
pound, usiug steam at 130 Ibs., and running at 150 revolu- 
tions. The cylinders are placed closely side by side, with 
short connections, and no receiver, but with direct expansion 
(on what we are acoustomed to consider the Woolf system) 
from cylinder to cylinder. Thus the H.P. cylinder has in it 
the full range of temperature from boiler to condenser, and 
one of the advantages of compound working is sacrificed, 
viz., the division of the range of temperature between two 
cylinders, There are four valves for the two cylinders. 

hese are all placed between the cylinders, Steam enters 
inside the valves from their ends, and escapes outside them. 
They are all worked by a single wrist plate, and 
have a cut-off movement actuated from the crosshead, 
which drives a slotted link, on which is a block conirolled 
by the governor. Indicator di are illustrated for 
the engine worked both with and without receiver, the latter 
of which are not the cards one would expect to obtain, the 
H.P. and L.P. cards being inoonsistent. A full description 
is to be found in the Proceedings of the Engineers’ Olub of 
Philadelphia. Any advantage of this engine must come from 
compactness of its cylinders and hardly from its system of 
working steam, whereby the hot cylinder is exposed to the 
marimum possible range of temperature. We cannot see 
that the system of continuous expansion can be justified on 
thermal rea- Oo as, however much it may be excused when the 
construction of an engine demands it for reasons of sim- 
plicity. Mr. Dow looks on a receiver as merely a heat 
radiator, and it is quite possible to throw away by a badly 
arranged receiver more than can be saved by its use. Mr. 
Dow evidently believes in compounding, for what it saves in 
mechanical stresses, for he uses his first cylinder simply as a 
measuring pot. He is always sare of a minimam range of 
expansion, or otherwise he might as well have worked two 
H.P. cylinders side by side, and while seeking a simple 
structure have abolished the difference of cylinder diameter, 
the lead weighted of piston, &c., and possibly two of the four 
valves. 


The Electrolytic Indigo Vat.—There is an important 
paper on this subject by A. Binz in the Zeitschrift für 

lektrochemie, V., (1), 5—9, who points out that previous 
attempts to effect the electrolytic reduction or hydro- 
generation of indigotin have not met with much suooess. 
The preparation of an indigo vat or the transformation of 
indigotin into indigo-white, by means of zinc dust and 
alkali, is usually represented by the equation :— 

C; Hy, N, O. + H; = O16 Hye No O2. 


In confirmation of the results obtained by Goppelsroeder, 
the author finds that electrolytic hydrogen can, to a limited 
extent, reduoe indigotin to i white, Zino, however, 
acts much more rapidly, and he concludes that in the ordi- 
nary indigo vat (zinc and alkali) the colouring matter is 
attacked and transformed directly by the metal itself. A weak 
vat can be obtained on electrolysis by kp A zinc anode, bat 
very soon a point is reached when the sodium indigo-white 
itaelt begins to conduct, and this is accompanied by the 
re-formation of indigotin at the anode, so that the pro- 
cess cannot proceed beyond a certain uus ra pe 
arposes, therefore, it is necessary to employ a cathode 
whioh can be separated from the anode compartment by 
means of a porous diaphragm. But instead of using electro- 
lytic hydrogen as the active agent for the production of an 
indigo vat, it would seem as if better results could be 
obtained by liberating zinc directly at the cathode. Since 
the solution must be alkaline, the proper electrolyte for the 
purpose is sodium zincate. Details are promised in a future 
communication. 


Search Lights for the Defence ef the Thames.— 
The Globe says that orders have been issued for a permanent 
electric searchlight station to be built on the Sheerness 
Esplanade, in connection with the echeme for the defenoes to 
the Rivers Thames and Medway. The site chosen, 

300 yards from the fortifications, commands the estuary of 
the two rivers. 
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The Nernst Lamp.—This lamp, the general nature of 
which we have described more than once, was recently 
noticed in the Frankfurter Zeitung, which illustrated some 
new arrangements. As our readers will be aware, the source 
of light in the Nernst lamp is a rod of magnesia, rendered 
incandescent by the passage of an electric current. Before, 
however, the current can pass, the resistance of the magnesia 
must be reduced by heating it from an external source of 
heat. One of the arrangements for carrying this out is 
shown in fig. 1. The magnesia, 4, is placed in the focus of 
a reflector, c, on the inner side of which is a spiral wire of 
plutinum, p, which, when brought to incandescence by a 


current, produces heat sufficient to render the magnesia a 
conductor. A current is then directly through the 
oxide by the wire, B, and the current in the spiral is shut off. 
A more complicated form of the lamp is shown in fig. 2. 
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Here the magnesia, A, is placed within a cylinder, c, which 
also encloses a platinum spiral, D. As soon as the incandes- 
cent spiral has heated the magnesia sufficiently, a current is 
passed through the oxide by the wire, B. In this circuit is a 
solenoid, G, which, on being energised, draws down the iron 
core, E, and lowers the now incandescent magnesia out of the 


cylinder. When the current is switched off, the pull of the 


solenoid stops, and a spring, F, raises the iron bar and mag- 
nesia to their former positions. Prof. Nernst claims that his 
lamp gives the fame amount of light as the ordinary incan- 
deacent at one-third the cost; the light is purer, and no 
vacuum tube is required. 


Degrees in Demand!—The New York Journal of 
Commerce has the following very amusing item of informa- 
tion :—'* A gentleman in Philadelphia has received from a 
firm in Rio de Janeiro an inquiry for some person or institu- 
tion that would supply degrees in medicine, law, dentistry 
and civil engineering, with information as to prices. The 
practice of these professions in Brazil requires a diploma or a 
degree, and those of foreign institutions are accepted. It 
appears that there are in Brazil many gentlemen who desire 
to practice these professions, but have not studied them, and 
do not care to spend the time and money necessary for 
acquiring a knowledge of them. Much as we are interested 
In seeing the export trade increase, we should be sorry to 
learn that an item among our wp expr to Brazil consisted 
of literary degrees or professional diplomas,” 


One Way for Finding a Short Circuit.—Mr. A. E. 
Dobbs, in the New York Electrical Engineer says :—“ In 
constructing the strings of electric lights which were 
festooned across the streets of Chicago during the Peace 
Jubilee of October 16—18th, the strings consisting of 100 
lights each were made up ina long basement cellar. It would 
happen occasionally that a socket would be found that short 
circuited the string. An examination of the sockets did not 
always reveal the cause of the trouble, and at first it was 
thought that the socket could be burnt out by hrowing 


Aer Curcutt) 


G Compass 
02929?199?9999929929997 


TESTIIN Strang 


current from the street mains into the string, but after blowing 
out two or three 150-ampere fuses that plan was abandoned. 
Then one of the wiremen got an idea, hunted up a pocket 
compass and connected up the line, as shown in the figure. 
A circuit of eight house lights was detached on one side from 
the service block and connected through the loop made by 
the short circuit. The compass was then slid along over the 
string, the needle giving a wide deflection till the short- 
circuited socket was reached (A), when it stopped and swung 
back to its normal position. This plan is simple, cheap, 
convenient and applicable in many cases,” 


Ey 


Extraction of Gold and the Cyanide Process.—In 
a résumé of the cyanide process by T. K. Rose, in Science 
Progress, 1898, 7, 307—318, the author discusses the fact 
that solution of the gold does not take place in the absence 
of oxygen or an oxidising agent. It is doubtful whether the 
efficiency of ferric chloride and halogens is due to their 
oxidising power or to their direct affinity for potassium. In 
most cases with tailings poor with gold and free from 
sulphides, the air entangled in the ore is sufficient, whilst 
with ordinary pyritic tailings oxygen is generally supplied by 
“doubled treatment,” aeration taking place during the 
draining off of the first solution. The most difficult materials 
to treat are slimes containing ferrous sulphide, which results 
from the decomposition of pyrites during the accumulation 
of theslimes. These slimes must be thoroughly oxidised by 
mechanical aeration, and, if necessary, by permangauate of 
potash. On the other hand, an abundance of oxygen means 
a large destruction of cyanide, and judgment must be used 
to obtain the most economical result. The author discusses 
the subject of dilution, pointing out that a dilute solution is 
just as efficient as a strong one if the supply of oxygen be not 
increased as well as the concentration. With slimy ores, 
which, owing to mechanical difficulties, require prolonged 
treatment, there is no necessity to hasten the solution of the 
gold, and it is better to use a dilute cyanide solution which 
euffers leas waste than a strong one. The objection formerly 
raised, that the gold could not be entirely recovered from a 
dilute cyanide solution by means of zinc, has been overcome 
by using the zinc in threads with a very large surface and by 
prolonged contact. The electrical processes for the precipi- 
tation of the gold have been of immense benefit in the treat- 
ment of very dilute rolutione, but the electrodes must be 
large and very close together to overcome the great resistance 
of the dilute liquid, Anodes of iron or lead peroxide and 
cathcdes of sheet lead are used, and it is best to have a slight 
excess of potassium cyanide present to prevent the precipi- 
tation of gold cyanide along with the Prussian-blue produced. 
Very clayey slimes have recently been successfully treated by 
circulation as a pulp with very dilate cyanidesolution through 
a centrifugal pump with admission of air, and subsequent 
settling in large vate, and filtration of the decanted liquid 
through sand. The solution must be absolutely clear, and a 
low current density of not more than 0:04 ampere per square 
foot should be used, 
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Hill Climbing Motor Car Tests.—The hill-climbing 
teats of the French Automobile Club took place on November 
27th, and appear to demonstrate very considerable capacity 
on the of many ofithe vehicles. The hill surmounted 
was that at Chanteloup, near Paris, the slope of which varies 
up to 11 per cent., or nearly so, or, as we should say, 1 in 9. 
The length of the hill is 1,800 km.—a distance covered in 
3 minutes 52 seconds by the winner, M. Jenatzy, with an 
electric carriage. The battery was very powerful. The 
total weight of car was 1,800 k., and over 28 H.P. was 
developed in places, which seems enormous, and Mr. Farman, 
to whose account in Industries we are indebted for the 
figures, considers any longer duration would have completely 
disabled the batteries, whereas petroleum cars would have 
gone on all right. Eleven of the contestants did the journey 
under 5 minutes, the remainder tailing off to a maximum of 
nearly 23 minutes. The second vehicle required only 10 seconds 
longer than the electrical car. It was a single-seat Bollée 
Voiturette, and had a motor of 8 H.P. The speed of the 
winner was nearly an average of 30 km. per hour—a most 
respectable performance, as, indeed, were all the runs under 
5 minutes, for they represent speeds of above 21 km. per 
hour, or about 14 miles. If autocars will run at this speed 
up grades of from 8 to 10 per cent. with motive power of 
reasonable dimensions, the future of such cars must be 
good. There were 45 vehicles in the competition, and over 
200 vehicles present in all. Mr. Farman is himself a 
petroleum v-hicle man, and may be biassed against the 
electrical vehicle, which he affirms would have been disabled 
by an hour's similar contest. It must, of course, be some 
time before electrical vehicles can have so wide a range as 
petroleum cars, the success of which will not have a retarding 
effect on electrical cara, but, on the contrary, will tend to their 
extension and will.assist to familiarise the public with motor 
cars generally. 


The Action.of the Silent Electric Discharge on 
Liquid Dielectrics.—Marcellin P. E. Berthelot describes 
in the Comptes Rendus (vide Vol. cxxvi., page 691), some ex- 
periments carried out in order to determine the action of the 
silent electric discharge on liquid dielectrice. Dry tereben- 
thene, when subjected to the action of the silent electric 
discharge, yields a small quantity of diterebenthene, but 
otherwise remains unaltered. Olive oil yields a small 
quantity of a blackish product insoluble in ether, oil, and all 
the various solvents. Except for the difference in colour, it 
resembles the polymeride formed in presence of nitrogen. 
Alcohol, when the action is prolonged, yields hydrogen and 
ethane, and the liquid contains some aldehyde and a hydro- 
carbon which seemingly contains Jess hydrogen than the 
olefi nes, and has a feeble action on ammoniacal silver nitrate. 


A Successful German Lighting Station.— The annua! 
meeting of the shareholders iu the Berliner Electricitits 
Werke took place on October 31st last. The results of the 
operations of the lighting plant for the year 1897-8 permitted 
a dividend of 13 per cent. to be paid, as against 124 per 
cent. in the previous year. During the first quarter of the 
current year the daily consumption of electrical energy for 
lighting or other purposes was increased by 1,000 kw., and 
orders for connections equal to 1,460 kw. are in hand. The 
question of the transfer of the works to the city authorities 
is still unsettled, owing to disagreement as to the terms of 
purchase. Mr. John S. Raworth would doubtless argue that 
the consumers would benefit if it remained unsettled for an 


indefinite period, but the worthy shopkeepers and other con- 
sumers of Berlin ro doubt think that a portion of the 13 per 


cent. dividend may be transferred to their own pockets by a 
judicious purchase scheme and wise management of the works 
afterwards, and we cannot say that we altogether disagree with 
this opinion. 


Diathermanicy of Various Insulating Materials.— 
An interesting comparison of the insulating action of various 
materials has been instituted by Prof. Carpenter, says the 
Schweizerische Bau Zeitung. If the loss of heat of a non- 
enclosed pipe is taken as 1, the following rotation of figures 
is obtained for the effect of the insulating agents :—Pale 


gray lead paint coat, 1:267 ; asphalt coat, 1:135; two layers 
of asbestos paper, 0:777 ; one layer of asbestos board, 0:594 ; 
four layers of asbestos board, 0:503; a wooden pipe, 0:320; 
magnesia, applied as paste, 0:224; slag wool, felty, 0:209; 
asbestos, mixed with felt, 0208; slag wool, fibrous, 0:203; 
asbestos with sponge, 0:180; two layers of asbestos paper, 
2˙5 millimetres felt, 0:170. Consequently, the escape of 
heat seems to be increased by lead paints and asphalt paint. 
Remarkable is the slight increase in the imperviousness in 
using four layers of asbestos board, as compared with the 
results obtained by the use of only one layer.—Scentric 
American, 


Researches on the Variations of Spectra in Mag- 
netic Fields.—In the Comptes Rendus (vide Vol. cxxvi., 
page 997) Messrs. Henri Becquerel and Henri Deslandres 
describe some researches, the object of which was to extend 
the observations of Lorentz and Zeeman, Cornu and 
Michelson on the variations observed in s when the 
luminous bodies are within a strong magnetic field. The 
find that, under the influence of the field, a line may be split 
up in such a way that componente polarised in a plane per- 
pendicularly to the field enclose the components polarised in 
& plane parallel with the field, this being a mode of division 
which was not described by Michelson, and which is con- 
trary to that usually observed. Special attention was given 
to the spectrum of iron, and the following table shows the 
influence of the magnetic field on a portion of the spectrum 
between à 387 and A 382. 


DIFFERENCES OF WavE-LzNGTH IN THE MacmBETIO FIBLD. 
LES PoLABISED IN A PLANE. 


Normal wave-lengths. Normal to the field. Parallel with the field. 


3,872 61 0:207 0:383 
3,865 65 0 368 0 

3,860 03 0 0:369 
3,858 40 (Ni) 0 0:293 
3,85649 0 0:355 
3,850:10 0 0 

3,84119 0 0:184 
3.84058 0 0:159 
3 834 37 0 0:230 
3.824 58 0 0:360 
3.820:64 0 0 287 


It is noteworthy that the line, 3,850°10, does not become 
multiplied, although the neighbouring lines show the 


. phenomenon. The line, 3, 865 65, is resolved into a triplet, 


ut, unlike other lines, it shows a distinct sub-division in 
the spectrum polarised in a plant normal to the field, and a 
slight thickening in the spectrum polarized in a plane parallel 
with the field. These peculiarities show that a magnetic 
field may render evident differences as yet unobserved 
between the lines of one and the same element or between 
lines of the same spectrum, and the authors suggest that 
some of the spectral lines not hitherto recognised as belong- 
ing to any particular substance may really be due to the 
effects of magnetic influence. The carbon band at A 388 
found in the spectra of the sun and of comets, and remark- 
able for the number and regular order of its component linee, 
shows no recognisable splitting up or enlargement of the 
lines in a magnetic field, although the calcium lines, under 
the same conditions, show the usual sub-division. Zeeman 
found no alteration in the bands of iodine. All the observa- 
tions hitherto made seem to show that the influence of the 
magnetic field is greatest in the case of lines of high wave 
length. 


Employers’ Parliamentary Council.—A council has 
been formed representing the employers’ associations of the 
United Kingdom, with the intention of watching the intro- 
duction into the House of all Bills affecting employers. 
Anything more ridiculous than the latest Employers 
Liability Act of the present Government it would be 
difficult to conceive. The mischief ought to be repaired, 
and we hope the Parliamentary Council will take the matter 
in hand, as well as try to prevent any such fature errors. 


Electric Haulage on Canals.—It has been definitely 
decided to establish a system of electric haulage on the canal 
between Brussels and Seneffe. 
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Chemical Equilibrium and Electromotive Force.— 
In the galvanic chain, thallium in thallium chloride, potas- 
sium chloride, potassium thiocyanate, thallium in thallium 
thiocyanate, the reaction may be represented by T, C, + 
SCN’ = Ol' + T, SCN, and if the ratio of the equilibrium 
concentrations of chlorine and thiocyanate ions = £, and the 
ratio of these ions actually present — a, then the electro- 
motive force is given by the expression = RTF log. kja. 
From determinations of the E.M.F., therefore, the ratio of 
the equilibrinm concentrations may be calculated. The values 
so obtained were compared with those obtained chemically, 
the numbers being :— 


| Chemically found 


Temperature. Electrically found ratios. ratio. 
399 0:87 0:88 | 0:85 
20-0 | 1:27 1:25 124 

0:8 ! 177 1:82 1°74 


chains examined. The above is an abstract of a paper by 
Carl Knupffer in the Zeitschrift fiir Physikalische Chemie, 
1898, 26, 255—985. 


Physical Changes Induced by Light.—The physical 
changes caused by light may be divided into changes in the 
relative position of (1) the atoms, (2) the molecules. 
Examples of the first class are collected, and show that the 
general nature of the change is from a maleinoid to a 
fumaroid form, the original compound possessing in all cases 
the greater solubility and lower boiling and melting points. 
The second class of changes are those of polymerization, in 
which, however, the actual formation of double or multiple 
molecnies is not necessary, but only a greater volume concen- 
tration of molecnles. In all cases, and a large number of 
examples are adduced, the polymeride is distinguished from 
the monomeride by (1) smaller vapour pressure, (2) higher 
melting and boiling points, (3) smaller solubility, (4) lower 
specific heat; its formation is always exothermic, and by 
increase of temperature it is again converted to the mono- 
meride. In changes induced in organic compounds it is 
noticeable that the change is always associated with a double 
or treble linking, and Max Roloff considers that the action 
of light cannot be regarded as a mere mechanical disturbance 
of the molecule, but that the explanation must be sought in 
the influence of electro-magnetic waves on axes of electrical 
polarity of the molecules. Luminescence is frequently asso- 
ciated with the polymerisation and the reverse change, and 
both phosphorescence and fluorescence appear to be due to 
the formation of polymerides, which are re-converted to the 
monomerides with luminescence. The crystal colourations 
are probably due to similar causes, and in the case of sodium 
and ium chloride, are connected with the production of 
trivalent chloride. In many cases the phenomena occur best 
in the presence of small quantitites of impurities, and the 
author considers the effect of the latter to be that of a 
" sensitiser,” but full consideration is postponed. The above 
18 an abstract of a paper by Max Roloff in the Zeitschrift 
für Physikalische Chemie, 1898, 26, 837—801. 


NEW COMPANIES REGISTERED. 


fee Electric Ar laib and Incandescent Mantle 
ny 59,963).—This company was registered on 
December 19th, with a capital of £60,000 in £1 shares, to acquire, 
Own, and work certain patents and rights relating to electric lighting, 
to adopt an agre oment with Ferdinand Fanta, and to carry on the 
business of electrical engineers and contractors, electric! lamp and 


fittings manufacturers, &c. The first subscribers (each with one 
share) are :— Walter H. Phillips, 18, Kennington Park Road, S. E., 
electrical wireman; Edgar C. Bowtell, 39, Brooke Road, N., clerk ; 
Joseph O. Coates, 202, Gascoigne Road, Barking, E, clerk; C. R. 
Thorpe, 3, Trinity Road, Wocd Green, N., clerk; H. M. Merrill, 
Manchester Btreet, Brighton, accountant; W. Herbert, 1, Lombard 
Court, E. O., accountant; B. F. Ball, 118, Avenell Road, Highbury, 
clerk. The first directors (to number not less than three nor more 
than seven) are to be nominated by the subscribers; qualification, 
£50. Registered office, 97, Queen Victoria Street, London, E. O. 


Pearson Fire Alarm Indicator, Limited (59,967).— 
This company was registered on December 19th, with a capital of 
£150,000 in £1 shares, to acquire the benefit of three inventions 
known as the Pearson Automatic Fire Indicator, the Pearson Auto- 
matic Box Telegraph Fire Alarm Indicator, and the Pearson Auto- 
matic Railway Signal, to adopt an agreement with Henry Gamman 
and Richard Pearson, and to carry on the business of mechanical and 
electrical engineers, iron and brass founders, and manufacturers of 
and dealers in fire indicators, fire extinguishers, fire engines, agri- 
cultural implements, tools, &c. The first subscribers (each with one 
share) are:—H. Gamman, Woldingham Dene, Surrey, gentleman : 
R. Pearson, 100, 8t Martin's Lane, W. O., electrician; O. Beadle, 
Belvedere, Kent, merchant; A. J. H. Wille, 53, Holborn Viaduct, 
E. O., gentleman; C. F. Torrey, 108, Fenchurch Street, E. O., steam- 
ship manager; C. Fane, 98, Leadenhall Street, B.O., engineer; L. 
Nevill, 25, Old Broad Street, H. C., solicitor. The number of directors 
is not to be less than three nor more than seven; the first are the 
Hon. Lionel Holland, Henry Gamman, and Richard Pearson; quali- 
fication, £1,000; remuneration, £100 each per annum, and £150 for 
the chairman. 


Kidderminster and Distriet Electric Lighting and 
Traction Company, Limited (59,972).— This company was 
registered on December 19th, with a capital of £100,000 in £10 
ehares (5,000 preference), to carry on the business of electrical 
engineers and contractors, electricians, suppliers of electricity, 
electrical apparatus manufacturers, mechanical and chemical 
engineers, tramway and light railway proprietors, carriers, &o. The 
first subacribers (each with one share) are :—Emile Garcke, managing 
director; George Stevens, secretary; Obarles H. Dade, assistant 
secretary; Charles H. Gadsby, contract engineer; W. Howard Smith, 
engineer; C. Walmsley, accountant; and Henry M. Sayers, power 
engineer; all of Donnington House, Norfolk Street, W.O., and all 
connected with the British Electric Traction Company, Limited. 
The number of directors is not to be less than three nor more than 
five. The subscribers are to appoint the first; qualification, £100; 
remuneration as fixed by the company. Registered office, Donnington 
House, Norfolk Btreet, Strand, W.C. 


Back & Co., Limited (60,005).— This company was 
registered on December 20th, with a capital of £2,000 in £1 shares 
(1,000 £5 per cent. cumulative preference), to carry on the business 
of electricians, electrical and 8 engineers, suppliers of elec- 
tricity, motor car builders, metal workers, &c. The first subscribers 
(each with one share) are :—Harry T. Underwood, Brentford House, 
Brentford, merchant ; John H. Bailey, White Stile Road, Brentford, 
clerk; W. R. Whitehead, 278, High Street, Brentford, clerk; W. G 


Brown, 7, White Stile Road, Brentford, clerk; Mrs. Oatherine J. 


Buck, and Albert G. R. Buck, electrical engineer, of 18, Thornton 
Avenue, Ohiswick; Ernest A. Hill, 17, Bt. George's Terrace, 
Gloucester Road, 8.W., electrical engineer. The first directors (to 
number not less than two nor more than five) are Harry T. 
Uaderwood and Albert G. R. Back; qualification, £100; remunera- 
tion as the company may determine, 


* Hart" Accumulator Company, Limited (60,059). 
—This company was registered on December 28rd, with a capital of 
£40,000 in £1 shares, to acquire the business of the Hart Secondary 
Battery Syndicate, Limited, carried on at Stratford, West Ham, to 
adopt an agreement with the Hart Szcondary Battery Syndicate, 
Limited, Samuel W. Hart and Edward J. Olark, and to carry on the 
business of an Electric Lighting, Heating and Power Company. The 
first subscribers (each with one share) are:—8. W. Hart, Oakdene, 
South Woodford, gentleman; George A. Bacon, Addison House, 
Muswell Hill, N., gentleman; John G. Abraham, Grove Lodge, 
Maswell Hill, N., sarveyor; George B. Kidd, 229, Romford Road, 
Forest Gate, licensed victualler; Leslie W. Spratt, 369, Romford 
Road, Forest Gate, draper; George Hay, The Chestnuts, Stratford, 
E.,confectioner; Ernest H. White, 127, Portadown Road, Maida 
Vale, W., clerk. The first directors (to number not less than three 
nor more than five) are to be nominated by the subscribers ; qualifi- 
cation, £500; remuneration, £500 per annum divisible. Registered 
office, 75, Coleman Street, E C. 


Aberdeen Electrical Company, Limited (4,095).—This 
company was registered in Edinburgh on December 21st, with a capital 
of £10,000 in £1 shares, to acquire and carry on the business of an elec- 
trical engineer now carried on by Richard G. Botting, at Aberdeen. 
The first subscribers (each with one share) are :—John Edwards, 58, 
Bridge Street, Aberdeen, wholesale merchant; George Bngland, 8, 
Bridge Street, Aberdeen, wholesale merchant; George Rainst and 
John McBain, 38, Union Street, Aberdeen, chartered accountants; 
Wm. Ironside, C. O., 3, Golden Square, Aberdeen; A. Ledingbam, 16, 
Bridge Street, Aberdeen, solicitor; R. G. Botting, 51, School Hill, 
Aberdeen, engineer. The first directors (to number not less than 
three nor more than seven) are John Edwards, George England, Wm. 
Ironside, and Alex. Led ingham; qualification, 100 shares; remunera- 
tion as fixed by the company. Registered office, 51, School Hill, 
Aberdeen 
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OFFICIAL RETURNS OF ELECTRICAL 
| COMPANIES. 


Crystal Electric Lamp and Rose & Bird, Limited 
(68,218).—This company's statutory return was filed on December 
6th. The capitel is £50,000 in £1 shares (10,000 preference), 
99,750 ordinary and 6,000 preference bave been taken up, and 39,743 
of the ordinary and 1,000 preference are considered as folly paid; 
El per share has been called on 7 ordinary and 5,000 prefererce, and 
£5,000 has been paid, leaving £7 in arrears. 


A. Hirst & Son, Limited (57,889), 
engineers of Dewsbury.—This company's statutory return was filed 
on October 19th. The capital is £5,000 in £10 sbares (100 prefer- 
ence); 300 ordinary bave been taken up and issued as fully paid, 
115 80 preference shares have been subscribed for and paid in 
u 


Electrical 


Alliance Electrical Company, Limited (57.770).— 
This company's statutory return was filed on November 3rd, when 
1 1 ria taken up out of a capital of £1,000 in £1 shares and paid 
or in full, 


Se 


CITY NOTES. 


Douglas Southern Eleetric Tramways, Limited. 


Tux report of the directors of the D:uglas Southern Electric Tram- 
ways, Limited, for the year ended O:tober 31st last, to be submitted 
to the third annual meeting to be held at Manchester on Tuesday, 
states that the duration of the season was 132 days, and the total 
miles run amounted to 40,963, and 94,173 passengers were carried. 
The gross traffic receipts amounted to £4,136, from which is deducted 
£689, tolls payable to the Douglas Head Marine Drive, Limited, 
leaving net passenger receipts £3,446, to which is added sundry dis- 
counts, &c., £11, bringing the total net receipts to £3,458. The 
directcrs regret that the receipte were not much larger, but unfortu- 
nately, with the exception of the first Monday in August (Bank 
Holiday), the Easter, Whitsuntide, and August holiday weeks were 
marked by rain and stormy weather, and consequently proved unre- 
munerative. Tbe daily service was well maintained thoughout the 
season, and no accidents to life, limb, or rolling stock occurred. The 
directors bave written off the whole of the formation ex 

£600, and also a sum of £300. The latter rum represents the damages 
paid to the Dovglas Head Marine Drive through failure to 
complete the works and keep the line open during the season 
of 1896. It was thought this account would be recoverable 
from the contractors, and it appeared in last year's accounts ias 
an asret, but upon going into the matter, it was deemed advisable 
not to press the claim. The Board have, therefore, charged both 
tbis, and the formation expenses (£600) to this year's profit and loss 
account, thinking it much wiser to write off these items, as they do 
not represent tangible assets, and, consequently, future balance- 
sheet^ wiil not be handicapped by them. The line and property have 
been kept in a thorough state of repair, and the sum of £303 has been 
spent out of this year's revenue in imprcving and repaiting the per- 
manent way. Notwithstanding these heavy charges against revenue, 
amounting to £1,203, there is a balance, being profit for the year, of 
£91, which, being added to £260, brought forward from 1897, leaves 
a balance of £361. All accounts against the company have been paid, 
and it will commence the new season free from debt, and with a 
balanoe in hand. Although no dividend will be recommended this 
year, itis boped that by clearing the above obligations out of the 
accounts there will be every hope next year of a full dividend upon 
the preference shares, and, if the season is a fine one, there will be a 
g A cbance of there being a balance left over for the ordinary share- 

older. 


Smithfield Markets Electric Supply Company. 


Tur first ordinary general meeting of the Smithfield Markets Electric 
Supply Company, Limited, was held at Winchester House last Friday, 
Mr J. Browne Martin ia the chair. 

The CHAIBMAN thought that it would be known to most of them 
that something like a year ago this company purchased the undertaking 
of the Smithfield Electric Construction Company. Whin the present 
company came into possession they found that the machinery, and 
every appliance in connection with it, bad had a good deal cf wear, 
and not been kept up to date. They therefore at once set to 
work to put their house into order. They employed the eervic-s of a 
very eminent engineer, Mr. Ox per, and acting on his advice, they at 
Once commenced to overhaul the machinery, and to supplement it 
where necessary. They bad also decided to put accamulators in, 
which would effect a saving of something like £500 a year. He was 
pleased to mention that nearly every shop in the new fish market 
bad now been connected, and they had received instructions from 
the Corporation for the lighting of the old fish market, which 
would be reopened as a meat market early next year. This 
would considerably increase the output of the company. 
They would know that when they first took over this business there 


was an ent which had been made by the old company to 
supply ty in what was termed a lump sum. That meant that 
any customer who was willing to pay a certain sum a year had elec- 
tricity supplied, whether in large or emall quantilies, for that sum. 
It would be evident to everybody that in that case there would not 
be the care and supervision in using electricity that consumers would 
exercise when they had to pay by meter. The company, therefore, 
decided tbat they must supply in the ordinary way by meter. At 
the same time, they were very careful not to rub up their customers 
too much. In making a change of this kind there was always a good 
deal of criticism. With all their care, attention and „ they 
lost a large number of customers in the first place, but he was pleased 
to say that those gentlemen who left them bad notonly come baok, bat 
in several cases had induced persons who were not castomers befare to 
take the current from this company. Possibly some people might ssy 
that they expected this company to go on much quicker than they 
bad done, but they had been on delicate and thus 
altering the method of supply, and had to becarefal The building of 
the cold air store, which was delayed a considerable time, owing to 
certain constructional difficulties and arrangements with the County 
Council and other bodies, was now well forward, and the minimum 
rental of £1,500 a year commenced last June. The company bad 
applied for several provisional orders, and he thought that there was 
no doubt that they stcod a fair chance of getting one or more of then. 
The citizens of London must feel that if there was to be a second 
company introduced into the City, this company should get the pre- 
ference over any other. They were the only company. excepting the 
Oity of London Electric Lighting Company, tbat beld any order in 
the City, and it appeared to them that it was only natural that if the 
City had had pressure put upon them by the Roard of Trade and 
other authorities to grant an order to a competing company they 
would give this company what influence they could in support of 
their efforts to get the requisite powers. Over and above the City, 
they had applied for the Holborn and Bt. Luke's districte, which 
were both exceedingly valuable electric lighting areas. His 
colleague (Mr. Schenck) and himself were very confident that the 
company would ultimately be of very much larger dimensions than it 
was now. They were neither of them new to the electric lighting 
industry, and the companies that he was on now that commenced iz 
a very small way were now very large. There was a lot more that be 
would like to tellthem, but in the interests of the company of which 
they were all proprietors they would see that it was not always 
advisable to give the show away. He moved the adoption of the 
rt and accounts. ; mM 
r. angst SCHENCK seconded the motion, and in the discussion 

which ensued Mr. Cox inferred tbat for the new undertakings at 
which the chairman had hinted large additional capital would be 
needed. 

The Omamman replied that with their present large plant they 
could do much additional work without fresh capital 

The motion was afterwards carried. 


Automatic Tele puono. Company, mite DN 
annual ral meeting company was y 
Winchester. House under the presidency of Mr. Max Margowski. 
After some lengthy remarks from the chairman, a long and per 
sonal discussion ensued, and at the close of the meeting there 
seemed to be some doubt as to whether the report bad been rejected 
or accepted. 


Cape Electric Tramways, Limited,—An interim divi- 
dend of 3 per cent., free of tax, has been declared. 


TRAFFIO RECEIPTS. 


The Blackpool and Fleetwood Tramroad Com 
FI Deoember 24th, 1898, were 


Bristol Tram and Company, Limite’.—The receipts for the 
Tek ending December 23rd, 1808, were 42,720 15e, Id.; corresponding 
period, 1897, £2,726 9s. 7d. ; increase, £8 6s. 


The C17 oni Bouth London Rail Company.—The for the week end 

ing December 25th, 1898, cae d 81,184; week ending December iB. 1007, 

21,055; increase, £79; total receipts for half-year, £25,968; correspond 
ing period, 1897, £25,117; increase, £851, Miles open, 33. 


The Dover Corporation Electrio Tramways.—The raceipts for the weed, 
en December 94th, 1808, were £146 78. 8d.; week ending Deer 
25th. 1897, £87 19s. &d.; increase, £58 15e; total receipta to date, : 
£8,355 10s. 8d. Miles of track open week ending December 24th, 1898, 3; Aa 
ending December 25th, 1897, 8. Car miles run week en December # 
1898, 4,312; week ending December 26th, 1897, 2,086. umber of Dan 
week ending Decembet 94th, 1898, 11; week ending December 25th, 18, .. 


The Dublia United Tramways Company.—The receipts for the week ending 
Friday, December 28rd, were as follows:—D. U. T. Co., borse cas 
42,495 17s. 9d.; ditto, electric oars, £889 10s. 6d. ; D. 8. D. Co., ae an 
£668 158. 9d.; total, £8,499 8s. 6d; corresponding week last m "E 
Co., horse cars, £2962 38. 5d.; ditto, electric cars, £196 4 
D. 8. D. Co. electric cars, £400 5s. Id.; total, £3,387 los; ine 
£lll 8s. 6d.; aggregate to date, £98,762 4s. Rd.; aggregate to bci ce 
year, £91,650 118. 10d. ; inorease to date, £7,111 11s. 10d. Work = 1 
mileage open is 16 miles electrically, 28 miles by horses, as against 
miles electrically, and 81 miles by horses, for the correspo period 
last year. 


ding 
The Live 1 Overhead Railway Company.— The receipts for the week on 
December 95th, 1898, amounted to 41,439; corresponding week les yeas, 
£1,341 : increase, £98. ee 
he South Staffordshire Tramways Company.— The receipts for the wee en 5 
z “December 23rd, 1898, were £635 68. 7d.; week ending December no a 
£064 6s. 6d.; aggregate receipts for 51 weeks, £33,188 ts. Ad.; last ress, 
32,205 9s, 11d. 


y.—The receipts for the week 
189 15&; aggregate to date, 


Li 
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SHARE LIST OF ELECTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


127, 400 

25, 000 
125,000 
905, 5601 
8,04/7, ,2201 


8,04/7, 2201 


180,000 
75,0001 
44,000 


10,000, 000$ 


918, 2971 
224,850 
16,000 
6, 000 
12,981 
6,000 
80,0001 
120,000 


4,000,000 


1,205,000 
500, 

89,900 

1,432,2681 
260,000 


16,2000 


— —A——ä — —— | — ——Ó——MM———— — •— 


African Direct Telegraph, 4 5 Debs. 
Amazon Telegraph, shares 
Do. do. 5% Debs. Red. . 


Anglo-American Telegraph  ... T 

Do. do. 6 % Pref. ase zes $s 

Do. do. Deferred... — age aye 
Brasilian Submarine Telegra 

Do. do. cy Debs. 2nd serios, 1906 
Chili Telephone, Nos. 1 to 44 d eas oe 
Commercial Cable i 


Do. do. Sterling 500 year 4 % Deb. Stock Red. 
Consolidated Telephone Construction and ees 
Cuba Telegraph ... 


po 110 96 Pref. ... 9n 
Direct Spanish Telegraph .. 

Do. do. 10 J Cum. "Pref. 

Do. do. 4% % Debs., Nos. 1 to 6, 000 . 
Direct United States Cable jus sss 


Direct West India Cable, 44 9; "Reg. Deb. 
Eastern Telegraph, Ord. Stock T 


Do. 8495 Pref. die T 

Do. Pr Certs., aid es 

Do. Debs., S August, 1899 .. 

Do. 4 Mort. Deb. Stock Red. ... "T 


Eastern Extension, Australasia, and China Telegraph 
Do. 5% (Aus. Gov. Sub.) Deb., 1900, red. ann. 
, reg. 1—1, 049, 8, 976—4, 826 


Do. do. Bearer, 1,060—8,978, 4,827—6,400 dre 5 


Do. 4 95 Deb. Stock  .. T 
Eastern and South African Telegra] h, 5 9, Mort. Deb., 
1900 red. ann. drgs., Reg. Nos. 1 to 2, 843 
Do. do. do. to bearer, 2,844 to 5, 


Do. 4% Mort. Debs., Nos. 1 to 8,000, red. 1909 | 100 


| Do. 4% Reg. Mt. Debs. asta Sub. 0 1—8, 000 

Globe Telegraph and Trust. van ove 
Do. do. 6% Pref. nee ase Ses 
Great Northern Telegraph, of Oopenhagen... -— 
Do. do. do. do 6 % Debs. .. 


Halifax & Bermuda Cable, 44% 1st. Mt. Dbe., w'n. 1-1,200, rd. 


Indo-European Telegraph des T 

London Platino-Brazilian Telegraph, 6 96 Debs. [IIl coe 

National pa Paone; 1 to 484,597 ons oe ses 
6 


Cum. let Pref. (X X] eoo ees 
Do. 6 % Cum. 2nd Pref. ... 
Do. 5 95 Non-cum. 8rd Pref., 1 to '260, 000 


Do. 84 Y Deb. Stock Red. - 
Oriental Telephone and Eleo., Nos. 1 to 171,504, fully paid 
Pacific and European Tel., 4 %, GSM, Debs., 1 to 1,000 .. 
Reuter's ... ose - T e 
Submarine Cables Trust T tue es oes - 
United River Plate Telephone ose eee - 

Do. do. 5 % Debs. ... eos eee 

West African Telegraph, 5 % Debs 
West Coast of America, Nos. 1—80, 000 and 58, 001—858, 008 
Do. do. 4% Debs., 1—1, 500. gua. by Bras. Pul: Tel. 


Western and Brasilian Telegraph Ves - 
Do. do. do. 5% Pref. “Ord. .. se ees 
Do. do. do. Def. Ord. T 
Do. do. do. 4 * Deb. Stock Red. ... 

West India and Panama Telegraph .. - 
Do. do. do. . 6 V Cum. let Pref. . ‘ue 
Do. do. do. 6 95 Cum. 2nd Pref. . 
Do. do. do. 5% Debs., Nos. 1 to 1,800 


Western Union of U.B. Telegraph, 6 % Ster. Bonds 


ELECTRICITY SUPPLY COMPANIES. 


80,000 Magi. Cross and Strand signed Supply 


20,000 


Do. do. do. 44 96 Oum. Pret. 


24,000 *Chelsea Electricity Supply, Ord.,  .. 


Do. do. do. 44 96 Deb. Stock Red... 


60,000 | City of London Electric Lighting, Ord. 40 001 50.000 M. 


10,000 Do. Ord. Nos. 90,001 to 100,000 ... vee 
40,000 Do. 6 Y Cum. Pref., 1 to 40,000 

400,000 Do. 5% Deb. Stock, " Borip. (iss. at £115) ‘all paid 
80,000 County of Lond. & Brush Prov. Eleo. Ltg., Ord. 1—80,000 
10,000 Do. do. do. Nos. 80,001 to 40,000 £8 paid. 
20,000 Do. do. do. 6 % Pref., 40,001—60,000 


17,400 Edmundsons Elec. Corp., Ord. Shares 1—17, 400 . 
15,661 | House-to-House Electric Light Supply, TX 101 to 15, 761 


12,000 


110, ,000 | London Electric Supply Ge cords: Limited, aa 
48, ,060 Do. do. 


Do. 
6% Pref. 


62,400 *Metro litan Meotzic Suppl 101 to 62,500 
230,002 T PPY» ; 


First Mortgage Debenture Btock 


6,462 Notting Hill Xlectrio Lighting - - 
81,980 St. James’s and Pall Mall Electric laght, ura. 


20,000 
50,000 


Do. do. 7% Pref., 20,081 to 40,080 


Do. do. 4% Deb. Stock Red. 


65,000 | South London Electricity Supply, Ord., £8 paid 
79,900 | Westminater Electric Supply, Ord., 101 to 80,000 


* Bubject to Founder's Shares. 


1 Unless otherwise stated all shares are f | Dividends 
Dividends marked TT Dm 


the last three years. 


., Stock 22 95,£2 1380 3 9 
Stock £4 188.£5 6al 6 
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SHARE LIST OF ELECTRICAL COMPANIES-Continued. 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. 


Stock Business done 
Present or Dividends for Chote CAE during week 
NAME. uotation 
Issue Share.| the last three years. T 2lst. porno NC ne 
1895. 1896. 1897. . |Highest.| Lowest. 
60,000 | Aluminium ‘‘ A" shares, Nos. 1—60,000  ... T $n E. sae A 3i— 34 31— 31 
90,000 Do. 44 95 1st Mort. Deb. Stock Red. "ut .. Stock) 258 *. | 94 —100 94 —100 99 
80,000 Hen Electric 5 * ae TM ibe 555 * A T Ave Sa .. | 154— 16} 153— 16} idi 
o. do. 6 um. Pref. 30,001—40,000 
10,000 A cand aka Tie sea all 24] 101 1x e 
90,000 | Brush Elecl. Enging., Ord., 1 to 90,000 8| 24 nil nil 1g— 1j li— 1j lj 
90,000 Do. do. Non-cum. 6 % Pref., 1 to 90, 000 2| 8 nil 4 75 23— 2i 21— 28 ssa 
125,0001 Do. do. 44 % Perp. Deb. Stock ses Stock T . 111 —115 111 —115 T 
50,000 Do. do. 44 95 2nd Deb. Stock Red.  ... |Stock| ... Pra . . |102 —105 102 —105 1044 
20,000 | Callender’s Cable Construction shares, Nos. 1—20,000 ... orl ase fei T 94— 104 94— 103 8065 
90,000 Do. do 44 95 1st Mort. Deb. Stock Red. |Stock| ... iv .. |112 —115 112 —115 Res 
35,250 | Central London Railway, Ord. Shares ($i vés nel dE T uus 505 T 92— 10} 9£— 10} 104 
178,308 Do. do. do. £6 paid se) i uo Ns S 5$— 6ł 51— 64 ses 
61,033 Do. do. Pref. E £l paid "M E * vail 1j— 14 1j— 1? 
71,447. Do. do. Def. do. £5 paid T 41— 4i 4}— 4} di 
630,0000 | City and South London Railway... ... Stock 1A 16% 14% 65 — 68 65 — 68 674 
22,500 | Do. do. Ord. shares, Nos. 1 to 22, 500 £4 p. 10 as 34— 4 34— 4 - 
32,098 pU p & Co., 5351 to 82,098 SI a 500 aa 11— 2} li— 2} 
0. 5% lst Mort. Reg. Debs., 1 to 743 of ` = - 
ae £100, and 901 to 1,070 of £50 Red. xk j^ cali os 
99,261 | Edison & Swan Utd. El. Lgt., “a> shares, £3 pd.1to 99,261 5 5 7 5i 6 21— 227 : 
17,139 Do. do. do. ** A” Shares, 01—017,139 5| 6 54 6 — 85 4 — 5 s 
194,023 Do. do. do. 4 95 Deb. Stock Rede.. 100] ... —  90xd| 97 — 99 á 
110,000 | Electric Construction, 1 to 110,000 ... B 2| 5 7 6 L 6 PE i— 31 24 2j ͤ — 
25,000 Do. do. 7 Cum. Pref., 1 to 25, 000 —- - AER. i T 23— 34 - 
111,100 Do. do. 4% Perp. Ist Mort. Deb. Stock .. Stock 105 107 105 —107 A " 
91,196 | Elmore's Patent Copper Depositing, 1 to 70,000 ... 2 E 3 + 1 ase - 
07,275 | Elmore's Wire 1 1 to 69,385, issued at 1 pm. A ss + ài E - 
9,6001 | Greenwood & Batley, 7 Y Cum. Pref., 1 to 9,600 ..| 1O | 104 7 7 10 — — 10 — 12 T Hi 
12,500 kis oda (W. n Telegraph yim Ora. - in STU 10 12 214— 22 22 — 23 224 223 
8,000 d. T$ PE. uu 10| 7 7 7 Qm — 19 18 — 19 is - 
50,000 Do, do. do. 44 Mort. Deb. Stock... Stock 44 44 44195110 —115 110 —115 hi we 
50,000 | India-Rubber, Gutta-Percha and Telegraph Works às] AU 10 10 214— 224 | 214— v i" 
800,000| Do. do. do. 4 95 1st Mort. Debs. | 100 ... 102 —106 102 —106 1023 .. 
87,500 Liverpool Overhead Railway, Ord. ... yes 10 23% 23 3195109,— 10 | 10 — 104 5 
10,000 Do. do. Pref., £10 paid ns sx] 4191.8 | 5 5 Th 154 | 144— 154 — 
87, 850 | Telegraph Construction and Maintenance ... es 15 % 15 15 — 41 — 41 40 | 39 
150,000 | Do. do. do. " 8% Bonds, e red. 1899 5% 5 5 95/1104 —107 104 —107 — 
540, 000 Waterloo and City Railway, Ord. Stock  ... 100 T 111 —114 111 —114 
t Quotations on Liverpool Stock Exchan t Unless otherwise stated all shares are fully paid. 


Dividends marked § are or & year consisting of the latter part of one year and the first part of the next. 
LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


*Bi ham Electric Supply, Ordinary £5 (full T paid) 10}. National Electric Free Wiring, 10s. paid, 8 to 4. 
British Aluminium, Ordinary, 10—12 ; 7 96 11—13. Smithfield Market Electric, 341—4. 
House-to-House, 44% Debentures of £100, 107—109. T. Parker, £10 (fully paid), 154. 


EN Vis and Knightsbridge Electric Lighting, Ordinary Shares 
£5 (fully dh 7178 18—14; Ist Preference Cumulative 6%, £5 
, 


iay M apnd Nn Debentures, 107—109. Dividend, 1897, 
APPENA From ee td wd Bhare List. Bank rate of discount 4 per cent. (October 13th, 1898). 
MARKET QUOTATIONS, Wednesday, December 28th. 
CHEMICALS, &o. Last week. This week, Berens. METALS, &o. This week. | Last week. 
"heal ^s in ee ee r owt. 5/- 5/- ee 5 Wire, in ton lots. .. per ton £224 £924 
a n . ee ee — cwt., zl. 22/- ee Sheet, in ton lots. per ton 4191 £191 
a. iw Orallo. ee .. per cwt. 82J- 82/- - Bend (rolled metal 1 to 13") basis per Ib. 
a oe i» $a .. per owt. 5/ 5/6 M c „ Tube (brazed) .. per lb. : 
a Ammoniac LL per ton 87/- 87 > ee c n" Wire, basis ee .. per Ib. d. 
^ Ammonia, n (grey) .. per ton 419 £19 f Ebonite Rod oe T .. perlb. . Sie 
(wh ) ee per ton £26 £26 f " Sheet ee ee ee per Ib. . * nd 
m Bleachin powder T .. per ton £5 15 £5 15 g Copper Bars per ton i 
a Bisulphide of roam m .. per ton £15 £15 É s 1 (basis price) per Ib. 8d. Bd. 
4 Borax mS .. per ton £16 10 £16 10 9 » Shee .. per ton £66 £66 
, Rape: L 0 % re .. per gal. 7l- 0 $ n» Rod * per ton 466 £66 
Copter Ae 35 £19 10 A Gaiters Silver Wire wet gi "e a 
: ^ ton u perc e .* t . — " 
a pp Nitrate . ed ton £23 10 £23 10 h India-rubber, Para fine per lb. |4/ n. 4/140. xeu 
a „ White Sugar .. per ton £80 10 £30 10 i Charcoal Sheets per ton £18 A 
a „ Peroxide .. ae .. per ton £27 10 £27 10 i Pig (Cleveland warrants) per ton 44/8 . 44/9 
a Methylated Spirit per gal. 2/9 2/9 » t 5 E „ udine per ton | From £11 | From 411 
a acp vent (90 A at 4 „ | Borap, per ton - Ya 
. per gal. 5/6 5/6 T í Wire i vanised No. 8 per ton £8 £815 
a Potash, ichromate, in casks, . per lb. 8 ; - g Lead, English Ingot  .. .. per ton £18 5 £18 5 
a „ Causti 1 .. per ton 24 "E g eet per ton £1489 | £14 39 
a „  Bisulphate à .. per ton £35 £35 T Mica (uncut slabs 8" long) per lb. E» 
a Shellac S per cwt. 65/- 65/- és m Manganin Wi No. K. +» per lb. - - 
a Sulphate of Magnesia . .. per ton £4 10 £4 10 Ka g Mercury . os ..per bottle £715 £7 
a Sulphur, Bald Flower es per dn 21 eer i 1 ON NE per on. £816 | 4316 
a Recovere * EX 55 agnet, according =% 
T . — f hite 70% .. per har £1 10 ET 10 i Stoel. M t, in b Lan: „ b 
o o (Ww te 70 -* r ton , ArS .. . 1 
a „ ii we — ton £8 £8 g Tin, bloc per ton 48710 £85 10 
6 „ Bichromate, casks .. per lb. 8d 8d. a =. . Per lb. 1/8 | 
n „ wire Nos. 1 to 16 per Ib. 4 
j Yarns, Cotton, Aingle 10 101b, ME pa pr lb, 
j " Flax, 6 LET per Ib. r 
1 on Hemp, 8 ply 10 Ibs... per Ib. 
1 * an, 10 lbs. per lb. 
) » Jute, 180 Ibs. rove . per ton £ 
j Manila, 24 thread per ton £99 — 
k Zino, Sheet (Vielle Montagne bnd.) 5 t. £29 10 
a eutions supplied by Messrs. G. Boor & Co. í Quotations — by Messrs. Bolling & Lowe. 
b 1 ra ag The British Aluminium Co., Ltd i ü » "4 C. Yeo & Co. 
c 5 be „ Messrs. Thos. Bolton & Sons. k x » 4 e Morris e 
d » * * l ” * * * Sanders, W & Co. 
€ » n ” m " "n ” ” W. T. Glover & Co., Ltd. ‘ 
7 n " » The India-Rubber, G. — = Teleg. Works Co Ltd n ” ” ” ” P. Ormiston & Sons. i Y , 
g 1 is » Messrs, — & shaks o » " " „ Johnson. Matthey & Co., Ltd » 
y " n "n ackson Till, 
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INSTITUTION OF ELECTRICAL ENGINEERS. 


“ ELECTRICO INTERCOMMUNICATION IN RarLway Trams.” By W. E. 
Lanapon, Vice-President. Paper read December 15th, 1898. 
(Continued from page 956.) 

Ws have now before us the various electrical '' systems” calling for 


criticism, and the first question which will present itself for con- 
sideration is whether a one or a two insulated wire system is to be 


We have seen, from the experience of the London, Brighton and 
South Oosst Railway, that an earth or rail return is not satisfactory. 


Indeed, it is difficult to imagine why a one-wire system should ever 
have been preferred, unless it is to be accounted for—as is probably 
the case—by the fact that a two-wire connection may have presented 
some difficulty in the matter of coupling up the vehicles. With this 
branch of the subject, however, we will deal later on. 

In October of last year the author, with a view to obtain data on 
the action of battery cells joined in groups in parallel, caused three 
seta of bichromate cells, composed of two-quart jars, and three sets 
of ordinary Leclanché, of No. 1 size, to be connected with bells as 
shown in fig. 1, the connecting wires being insulated. The working 
capacity of the cells was taken each day from October 18th to 
November 20th. The results are given in Table IL, Appendix. There 
was a tly no depreciation. The positive element was free from 
crystals, and the electrolyte did not show depreciation. Consumption, 
of course, there was, bat it was exceedingly small. This 
tallies with the experience of Mr. Houghton, who tells 
me that the consumption of battery power on the 
Brighton Company's trains—which, it be observed, 
are worked under this system—is very little. 

The adoption of the parallel battery 5 
uncostly in battery consumption, the 
great merit that it enables the vehicles to be turned 
about and connected up indiscriminately, independent 
of the position they may occupy in the train. Switches 
are not needed, and, manifestly, if this is so, it is a con- 
venience as well as an economy to dispense with them. 
Their object, except, perhaps, with a view to econo- 
mising battery power, is not apparent. 

2.—Mopz or CONNECTING VEHICLES. 


It has been suggested that ens Miro question of 
coupling up the vehicles has proved influential in the 
adoption of the single insulated wire and earth return. 
With an earth return it is necessary to make provision 
for joining one wire only through from carriage to car- 
riage, the opposite pole being connected to the wheels 
and frame of the carriage, so as to afford metallic 
connection with the rails. This branch of the question 
appears to have proved a somewhat serious stumbling 
block. In the Board of Trade report we find it laid 
down as one of the conditions to be achieved, that the 
electrical coupling should ba combined with one of the 
couplings already in use—the brake, heating service, 
the screw coupling, or the side chains. All, except 
the first named, we may at once dismiss as unsuitable, 


or too difficult in application to merit consideration. 
Fig. 6 is an illustration of the coupling employed 
by the South Eastern. It consists merely of & piece of 
wire arranged as a spiral, with a loop at either end, 
— (sex LA which passes over & hook on the end of the vehicle, and 
\ which forms the termination of the line wire. 
E: eu Fig. 7 represents the coupling employed by the 
Brighton Company. It is formed of a spiral of wire 


Ng’ 


8 
n DT c————mm za 
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It will also be clear that with an open—i.c., an uninsulated — return, 
"y leakage which may arise in the insulated wire, or its connections, 
result in short-circuiting the batteries to a less or greater extent, 
according to the amount of leakage, and it will be equally obvious 
that with two insulated wires any defect in one would not produce 
such a result. The cost of the second wire is so small, that it is 
questionable if it would amount to that incurred in making the con- 
nections to the wheels or other portions of the vehicle in order to 
ensure a satisfactory earth return, where this course is pursued. 


enclosed in an India-rubber tube, The wire terminates 
at each end in a galvanised iron loop, which at the 
end which is attached to the vehicle passes over a 
hook forming the termination of the line wire; but the 
loop at the end which has to be coupled up is divided 
at a, so as to admit the loop of the corresponding 
part, applicable to the adjoining carriage, passing 
through it. 

Each of these companies is, as previously indicated, . 
gradually introducing an uninsulated return wire, the 
rails in dry weather not proving satisfactory. This 
return wire is coupled through by a bare stranded 
copper wire terminated with a split spring connection, 
b’, as shown in the illustration. 

Fig. 8 is the coupling used by the Chatham and Dover 
Oompany, and 84 is the coupling box. The loop, a, 
in coupling up, is passed over the hook, B, which, under 
the influence of a strong spring, holds it in good con act 
with the projection, o. 

Following the views of the Board of Trade, Mr. 
Hollins, the electrical er to the Great Eastern 
Railway, has succeeded in combining the electrical 
communication required for this purpose with the 
brake coupling. The electrical parts of the coupling 
are countersunk in the metal poron of the brake 
coupling, which is cut away for reception, The 
wires are arranged inside the brake tube, being con- 
nected, at the coupling end, to the electrical connections, 
and carried through the tubing at the end which con- 
necte with the vehicle as shown in the illustration. 

Mr. Hollins has applied his electrical contact to both 
the Westinghouse and vacuum brake. The illustra- 
tions figs. 9, 9a, and 9B, refer to the latter, which is 
perhaps the more simple of the two, although I believe 
it is Mr. Hollins's opinion that the Westinghouse forms 
the better contact. 

Fig. 9a shows the contact-making arrangement, which 
is screwed into the metal portion of the cou as 

seen in fig. 98. 4 is a ring of insulating material, to which metal 
flange and tube, B B, is secured. This tube serves to hold within it 
the contact-making piece, o, which is formed of a metal tube, reduced, 
as shown by the dotted lines at m, in order to receive a spiral spring, 
F, the duty of which is to press forward o, so as to ensure 
contact with the corresponding part of the coupling around the edge 
of the tube, D, which is milled to assist in making good contact. 
G is a metal collar which limits the action of the spiral spring in 
that direction. 
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In 1885 the author was igranted letters patent for combining an being raised by that department of the service responsible for the 
electrical with the vacuum coupling ; put in this instance the satisfactory operation of the brake. It is (believed these are the 
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only practical attempts made with a view to effecting this combine 
on. 
(To be continued.) 


u IMPROVEMENTS us Maayeric Spaces TetecRaruy.” By Dr 
Orrvza Lopes, F. R. B., Member. (Paper read December 8th, 
1898). 


Pant I. (Fst Portion). 

Tue general principles of electric telegraphy—or wireless 
telegraphy, as it seems to wish to be called —are Fairly old; and with- 
out going into the history of the subject, with which I need not 
trouble you, since it has been admirably summarised by Prot. Bilvanus 
Thompson in his lecture to the Society of Arta, I may recapitalate 
the three chief methods that have been tried. 

M First and oldest the earth current or method, wherein a 
powerful current conveyed to the earth or sea by two well-separated 
electrodes causes a slight difference in potential between two other 
well-separated tapping electrodes at a distance, and thereby produced 
a feeble current 


way. I am under the impression that this utilisation of earth con- 
duction for the pu 0 „ has played a greater 
pose is perhaps ed to play 

ture, than most people s When, for instance, as in Mr. 
Langdon Davies’s ience, phonoporic currents have been heard 
in very distant telephone trunk lines, it is difficult to be 
much of the effect is due to a true induction from wire to 
how much of it is due to conduction—not only conduction throngh 
the soil from earth-plate to earth- plate, but conduction also throogh 
metals, M sigue gas pipes or E sins wires or asy pecca 
arranged for other purposes. enever an open circuit is employed, 
with earthed terminals, conduction is liable to assist induction ; and 
this may very likely be regarded as an advantage. It may be 


The second method that has been tried for purposive space tele- 
graphy is the method by magnetic induction between two insulated 
e wires stretched parallel to one another al 
This method, as is well known, has been tried un 
the British Post Office, and is known as Mr. Preece’s meth 
I think I am right in saying, the only system in actual 
work; for near Oardiff, between Lavernock Fort and 
bouring fort on the island of Flat Holm, I bave myself 
work, and have admired the ingenious system of “call” 


a short rene n to the British Association at 
year, on a “call” that I had invented, I 
shed’s work in the same direction. He has undou 


i 


3 E 
iul 


E 
ui 
i 
t 
] 
B 
3 
ge 
! 
8 
3 
; 
H 
2 


: 
É 
; 
& 
3 
e 
1 


i 


~ o^ result there aimed at, though with the ditare of a deal 
Fin 9 power, and had I known, I should EID Ip 
communication at Bristol. But after the tol meeting Mr. irs 


pave me jar im 2 visit 3 es Ary in company 
| . Partridge, the telegra superintendent at Cardiff, to whom 
rca pins was superimposed pn the brake tube and coupling. also I am oli, 

was not, however, allowed to long in use, serious objection In the third system of space telegraphy—that by Herts w 6 
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the hag owes its knowledge, and interest also, to Mr. Preece, for 
had Mr. Preece not taken up the subject, very few persons would, in 
all probability, have heard of Herts waves and Branly detectors and 
coherers to this day. As it is, owing to Mr. Preece’s great influence 
and power of lecturing, this third and most recent method has 
become the best known of all, and, indeed, Italy is generally credited 
with the whole disoovery. I do not intend to refer to this interesting 
method again to-night, but before leaving it, it may conduce to clear- 
ness if I explain wherein the Herts wave method—at which I have 
also worked, in conjunction with Dr. Alexander Muirhead—differs 
from the older magnetic inductive method of Mr. Preece, Willoughby 
Smith, and others. 

Every alternation in a suitable medium produces waves in one 
sense, but the intensity of those waves is immensely dependent on 
the rapidity of the alternation. A rapid pulsation of air, in and out 
of & hollow vessel like a resonator, may cause an extremely loud 
sound; a slow pulsation, of the same, or even of much greater 
amplitade, would cause no perceptible effect, beyond an alternate 
rise and fall of a sensitive barometer. 

Again, a reed vibrating slightly, but quickly, is audible at a dis- 
tance, while a fan vibrating strongly but slowly is not audible at 
all. The waves emitted by the one are strong, by the other are 
exceedingly weak. A magnetic alternation of sufficient rapidity 
induces an alternating electrostatic field, and is therefore accom- 
panied with emission of energy. A slow magnetic alternation is 
p unaccompanied by any electrostatic effects, and so prao- 

lly all the energy emitted at each puleation returns again to the 

source. For a progressive wave must necessarily have half its energy 
static and half of it kinetic energy, whereas in ordinary current- 
induction all the energy is kinetic. 

Interrupting the explanation for a moment to touch on a practical 
point: It might seem, from what we have so far said, as if all the 
advantages lay with the rapid vibration or wave method. But wben 
really large distances are contemplated, or when obstacles intervene, 
ite advantages diminish and ultimately disappear; for slow magnetic 
pulsations are independent of all obstacles, except actual iron, if they 
are slow enough, and are only slightly weakened by conductors, whereas 
rapid pulsations or true waves are stopped by conductors and are greatly 
affected by obstacles. It is probable, as I have hinted above, that 
earth-conduction plays a considerable part in some of the coherer 
signalling which is supposed to occur by means of waves in space ; 
and in all cases it is a possibility to be constantly borne in mind. 
The coherer is a detector of electric jerks transmitted by the earth or 

by uninsulated conductors such as gas pipes, and the response of a 
coherer is no conclusive demonstration of the receipt of actual Herts 
WAVES. 

To detect the radiation of energy, something capable of responding 
to waves, such as an ear, an eye, or a coherer, is appropriate; to detect 
the fluctuations of pressure or of magnetic field, something akin to a 
barometer or magnetometer would seem to be appropriate; but, 
inasmuch as these instruments only indicate the state of things at 
their immediate locality, another device can be employed which 
shall integrate the effect over a considerable area and therefore be 
mach more sensitive. Such a device is afforded in the case of mag- 
netism by Faraday's current-induction. A circuit connected with any 
electric detector, such as a telephone, may surround a large area and 
give an induced current depending on the variation in the total lines 
of force passing through the entire area. 

In the Lavernock signals, considering them as due to wire induc- 
tion, the ind and induced areas are both long narrow strips in a 
vertical plane, with their long sides horizontal and their faces ; 
each being constituted by the space between a long overhead line on 
posts and the return —or, rather, sea—circuit. 
EB ERE 

employed a ontal co & y 
circular—in one case u some farm fencing, I Kellave—and by 
means of a battery and key at one station was able to hear Morse 
signals in a telephone in another like coil half & mile away. This 
certainly resulted from pure induction, and it may be considered to 

sent the closest approach hitherto made to the method I have to 
bring forward to-night. 

Unfortunately, Mr. Stevenson made a slight error in the A 
and perhaps for that reason did not continue the attempt over larger 
distances. He says that with a given number of ampere-turns the 
hearing distance increases with the square root of the diameter of one 
of the coils, or with the simple diameter of both coils, thus making 
it necessary to double the size, quadruple the area, of each coil if the 
distance is to be doubled ; and, since he used 1,600 yards of wire in 
each coil to signal half a mile, he may have considered the cost pro- 
hibitive for any really great distances, as, indeed, it is, with mere un- 
aided coil induction. 

But, in truth, the law of distance is not the square root of the 
diameter, but the two-thirds power, with a given primary current ; 
and so doubling the circumference of each coil will enable signalling 
over more than double the distance, if other things can be kept the 
tame. 


The devices I have to lay before Tes to-night contain nothing new 
iscovery—but, inasmuch as they 


etic induction telegraphy 

pec next basal — sensitive receiving instrument which may be 
t. 

e chief feature of my magnetic rystem is the outcome of an 


electric resonance experiment which I described eight years pes 
Nature, Vol. xli, page 368), viz., the e ee of’ the ans 
Leyden jars. The term “ resonance” is generally and properly under- 
stood as having an acoustic significance, and where no reference to 
sound is intended, I advocate the use of the more general term 


* gyntony to denote the sympathetic response between two vibrators 


attuned to the same “note,” or more generally to the same fre- 


this case being the al 
the lines of force of the one circuit penetrate the other, and by their 
fluctuation cause an alternating electromotive force of feeble intensity. 
Ia a distant circuit not containing a Leyden jar, and therefore not 
susceptible of any tuning, because it has no natural frequency of 


by a con- 
denser of considerable capacity, and the circuit of the jar 
a large horizontal ooil of wire—it may be of oneturn, or it may be 
of more; and the frequency of vibration, instead of being the on 
or 60 second appropriate to Leyden jars, becomes the thousand or 


. even hundred per second p Capi b to sound. Hence, instead of 
the di 


using a spark gap to detect turbance, I use either a coherer or 
else a telephone as a shunt to the receiving condenser. Further, 
although the momentary oscillation of a s constitutes a possible 
sender, I generally employ some form of alternating or intermitting 
machine of considerable power as the sending appliance, and carve 
its fluctuating current into long and short spells, as everyone else 
working at the subject has done.* 

I have at my house a cable a quarter of a mile long altogether, en- 
closing an elongated rectangle, say, 150 x 30 square yards, and with 
that I can hear all that goes on in the neighbouring bry sa wires, 
and can even answer back with a suitable microphonic smitter ; 
but, there being, I suppose, no phonopore in the neighbourhood, I hear 
no stray musical note; the only musical note I hear is the one 
belonging to the desired signals when they are being sent to me from 
an equal length of cable round an equal but squarer contour at the 
College about two miles away, or 2:5 gilometres in a direct line. 

I may say that, although the Leyden jar or condenser constitutes a 
leading feature of my system, I have occasi i 

with it, and tried what could be e with the area- 

osing circuits alone. But under those conditions, with the 
wer I had at my disposal, I was not usually able to hear anything. 
was using a small low-frequency dynamo of the Pyke & Harris 
pattern, and at the sending end had a current of 10 or 12 amperes 
going round the circuit, sometimes as much as 25 amperes. Under 
these circumstances, on the ordinary National Telephone Company's 
telephones the sound could be beard many miles away ; away over in 
Cheshire, towards the Dee, the signals could be clearly heard, while 
close to the college, the subscribers, unfortunately, became rampant ; 
but through empty space the signals only became audible at a distance 
of two miles when a condenser was used and the circuit ly 
attuned. I am now of the early trials, when no ble 
receiving telephone was employed, but only the first to hand. The 
cable, bought for the 1 of the trial, was described as anti- 
inductive telephone ca not exactly the variety required), and it 
was very badly insulated, 
old materials; but still it might, perhaps, have been to do 
better. Directly the circuits were syntonised, however, Was no 
difficulty in hearing the note and the signals. I should say that I 
did not work with the fundamental frequ of the dynamo—128 
second, or thereaboute—but with the third harmonie, which is 

irly strong in these Pyke & Harris alternators, of uency 384. 
Such a note is pleasanter to listen to than a deep bass, ear is far 
more sensitive to it; and, moreover, to attune the circuit to the lower 
frequency would have entailed a prodigious capacity. As it was, I 
used 28 microfarads, and had to insert the 
transformer in the circuit too, in order to iget the induced t 
frequency as low as 384, with the quarter-mile length of cable once 


I generally used a couple of Ader telephones in series, each of about 
connected th 


70 ohms resistance, and em thus as a shunt to the 
receiving condenser. 

The resistance of the receiving cable itself was only 0:07 ohm (it 
consisted of 100 No. 18 wires all in parallel), so that if the hone 
had been in series with it, a very low resistance winding would have 
to be employed, and in the early trials I did not happen to have such 
a telephone handy. I did, however, use a Western Electric loud 
speaking telephone of 2 ohms resistance occasionally. A transformer, 
of course, was sometimes used, but it wastes power. Besides, the 
low resistance of ee eee illusory 


harmonic at the 
about 400 yards of well-insulated telephone cable, consisting 


* In the original paper a detailed quotation concerning Mr. 
Btevenson's experiment was here made, under the belief that signal- 
ling to a li 55 5 but this 

. e was only a p one near 
burgh, and does not a to have satisfied the Post Office officials 
who helped to conduct 


ving been bought as li more than 
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virtually of 20 strands of separately imsulated No. 16 wire, slung 
on poles round a equarish contour: but, unfortunately, it was again 
sbeathed in lead so as to be nominally “ anti-inductive.” 

I found it best usually to join these 20 wires in five series ef four 
strands each; and the current in esch strand being then, say, 6 
amperes, I cal] the whole current in tbe cable 24 amperes. 

The receiving cable I could also at first employ in separate strands, 
for its 100 wires were supposed to be insulated with thin India-rubber. 
The first time I heard the note I bad 19 of these strands in series 
without & condenser, constituting & coil of 19 turns, connected to an 
Ader telephone. Since then, however, the insulation has so much 
broken down tbat I am constrained to use all the wires in parallel, 
which for many purposes is not so convenient. 


ADVANTAGE OF S2NTONY. 


Now proceed to consider more particularly the elementary theory 

of magnetic induction telegraphy between two large distant hori- 
sonfal coile, first without, then with condensers; taking the case, 
however,of an alternating current, and not the simple make-and- 
break battery arrangement employed by Mr. Stevenson, which obeys 
somewhat different laws. 
. The first proposition 1 wish to maintain is that no unaided 
simple induction process can work satisfactorily over really big 
distances unless an altogether prohibitive amount of wire or an ex- 
travagant amount of power is employed. 

This proposition I prove by considering the strength of current 
induced in the distant circuit. Let a and b be the radii of the two 
coile, considered circular, n and m their turns of wire, and r their 
distance apart from centre to centre, this last being considerable: 
then the mutual induc'ion coefficient—: e., the total lines of force 
passing through cne coil due to unit current in the other—is 


2 2 
5 


T3 
The resistance is 
2 : = p for one, and 2 - b p for the other. 


The self-induction is 
4 1 U n a ( log $^ -2); 


or, for present spproximation—accurate if cne coil is like the other 
magnifled— ¢., if they are really similar coils "—the self-inductions 
are 
k n? a and k m? b. 

Now, if m is the electromotive amplitude maintained in the primary, 
the current-amplitude induced in the secondary is 


PME 
Ji Ja ] 
w here 7; and J, are the impedances. 
For rapid alternations and good stout wire the value of y is not 


much bigger than p L; hence the most favourable case for the mere 
pair of circuits without condensers gives 


x 


x M n. m r a> 52 
PE 8 — — — 


Xy p II La pwmntk&abry 


which is, therefore, the virtual conductance" of the whole system. 

The first and most important thing we observe here is that p occurs 
in the denomirator, so that high frequency is actually disadvantageous 
—other things being equal, which they usually are not, because high 
tones a:e best to listen to. 

The next thing to notice is that number of turns of wire occurs in 
the denominator, so that a single contour is much better than a 
coil of many turns; except in so far as many turns help to emphasise 
gelf-induction at the expense of resistance, and so to bring about the 
above “most favourable” conditions where resistance can be 
neglected. ! 

. Lastly, we observe that the linear dimensions of cach coil occurs 
only once in the numerator, and that their product is therefore 


incom ttocancel the cube of the distance in the denominator, 
when both wire and distance are magnified in the same proportion, 


and when both are big. Observe, we are not here taking the case of 
3 DN current in the primary, but the more practical case of a given 

Moreover, we see that extra thicknets of wire gives no advantage: 
if the wire is thin, the induced current will ba less than the above; 
but no increase of thickness can make it greater than the value of x 
now calculated, vis.: 


12 40 5 


Rp mn i’ 


Hence I say that no simple induction system can work over really 
big distances unless an altogetber prohibitive amount of wire or an 
extravagant amount of power is employed. If for a certain distance 
a total length of wire, 7, is just sufficient, it is best dispcsed in equal 
contours of one turn each; and the ratio between the induced 
secondary current and the applied primary E M. F., without allowing 
anything for the impedance of the receiving telephone, is then 


ng 
1643 pri (1) 


To signal double the distance 2 / 2 times the length of wire is 

5 : ie bd peace 10 e the distance the necessary length of 
is 32-fo ess being inc t 

55 W g increased at the same time so as to 


‘Introduction of Condensers.—But now, directly condensers are in- 
troduced both into sending and receiving circuits, and are adjusted 
until each circuit is attuned to the applied frequency, the conditions 
are greatly altered. When the correct note is reached all self-induc- 
tion is abolished, and the impedance beccmes simple resistance. 
Hence in this case the induced current is 


gaua 
y B B.' 
or 3 
E 4p r s 


The most important thing to notice hese im that p occum in tbe 
numerator, so that high frequency is specially advantageous. The 
number of turns is immaterial, instead of being objectionable as in 
the former case, and tb is fact is often convenient for tening. Anda 
great gain results from increasing the thickness of the wire, whem- 
cver a big distance is to be attempted. 

If the whole bulk of wire employed is w, and if it bs distributed 
equally between the two etations, in a single turn at each, the ratio 
between the secondary induced current and the applied primary 
E. M. F., again without allowing for the resistance of the receiving 
telephone (its “reactance” bas been already neutralised if it is 
connected in series), is in this case 


pw 2 
64 pr (3) 

Comparing this with (1), the chief difference consists in the posi- 
tion of p; but this is a tremendous difference—representing some- 
thing like a million-fold factor. 

To take a numerical example in illustration of the two cases. Let 
the applied E.M.F. be 100 volts, the frequency 400 per second, the 
total length of wire, say, 2 kilometres, and its thickness 2 centimetres 
(about 5 tons of copper altogether): then 


k = 125 about, p = 2,500, and p = 1,600 sq. cm. per second. 


So at a distance of 100 kilometres the maximum received current 
possible is, by simple conduction without condensers, 


4 x 16 x 100 


C. G. S. units, 


or O 0064 microampere; which is quite insufficient to affect a telepone. 
That is the result in the first case; whereas, in the second case, with 
condensers and the circuit properly attuned the current might be 


5)2 0 
2,500 x (6 x 10°)? x 10! C.G.8. 


y -—————— ——— 


64 x (1,600)? x 10? 
or 0'5 milliampere, which is quite a strong telephonic current. 


INDUCTION v. CONDUCTION. 


As to the question between space induction and earth conduction, 
and the relative part each plays in any given case, it is a question 
which can be answered either by experiment or by ion. In 
some cases experiment would be absurd, as, for instance, when either 
sending or receiving circuit is not earthed anywhere ; in other cases, 
as at Lavernock, it can beanswered either way. Now Mr. Gavey tells 
me that he has tried an experiment on thia very point, by taking an 
insulated wire outstretched between two boats and “earthed in the sea 
at eitherend. Signals being sent from the Jand, they could be heard 
out at sea to a certain distance when the wire was above water, but when 
it was immersed they disappeared at a smaller distance. The argu- 
ment, of course, is that, regarded as the tapping electrodes of a con- 
ductive receiver, the ends of the wire acted similarly both times; 
bat regarded as an inductive receiver responding to magnetic 
influences, the submerged wire was protected, because, let us say, the 
direct and return portions of the circuit, when the wire was immersed 
in the ses, were more or less coincident. And the moral is that 
induction contributed the greater part of the effect. It is not quite 
conclusive, however, because induction and conduction may aid each 
other anybow, and, when either is stopped, the residual disturbance 
may be too faint to hesr. A trial with a continuous current might, I 
think, conclusively measure the part due to conduction. Bo far as I 
know, no attempt has been made to dispense with earth conduction 
altogether, by the use of a return wire along the beach; but calcula- 
tion shows sufficiently that if this were done signalling would prac- 
tically cease. It isa mistake tosuppose that the negative result with 
the submerged wire depends cn the refiection of electro-magnetic 
waves at the surface of water, because true electro- waves 
have in this installation nothing to do with the case. The water may 
and does to some extent act as a conducting screen, but it is sufficient 
to consider the immersion of tbe wire as resulting in simply closing 
up the receiving circuit until it is a long thin rectangle of 
inappreciable area, so that the direct and return circuits almost 
coincide. The experiment proves distinctly that induction has 
something to do with the result, and that it is not only due to earth 
tapping. Let us see if calculation bears this out. 

ithout presuming to quote exact details of an installation on 
which I am not authorised to report, I state only the facts obvious to 
inspection of the stations by boat. 

The distance between the earth-plates, or length of the base line, I 
take to be: At Lavernock, 1 mile; at Flat Holm, i-mile. 

The average elevation of the line wire I take as 120 feet above tbe 
sea in each case; the elevated lengtbs as 1,200 and 460 yards 
respectively; and the distance between tbe stations as 3j miles. 

It E be noticed that in any case, even in this case where the line 
js straight, the bulk of the impedance is of the reactance” kind, 
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when a thick. wire and high frequency are employed.“ For, whereas 


the resistance might be something between 1 and 2 ohms, the value 


of p Lis something more like 10 obms if a note of 400 per second is 
employed; and in such a case the induced current is almost inde- 


pendent of the frequency, because V = constant as regards 


Eb c 
, With a stronger primary current and lower frequency— say, 
20 am alternating 20 times a second—the effect received would 


be decidedly stronger; whereas, if resistance had been the dominant 
feature, the effect of the stronger slower current would have been 
just the same as that of tbe smaller quicker one. It is chiefly for 
response at low frequency, I take it, that such thick copper wires 
have had to be employed; for, at low frequency, resistance does 
become the dominant feature. 

Now, treating the sea first as if it were a superficial return circuit, 
or, rather, treating the case of a return wire slong the beach, ver- 
tically below the line wire, the mutual induction coefficient between 
two facing circuits of areas 40 x 1,200 square yards and 40 x 460 
square yards respectively, at a distance of 34 miles, is 


21x 4,800 x 18,400 
MEC CL ee yards 
(6,160)° 


or, say, 0'008 yard, or 0°73 centimetre. 

Accordingly, when a current of frequency 400 and 1 ampere mean 
strength is sent round either circuit, an E.M.F. is induced in the 
other of average value, 


250 M C. G. S., or 1:8 micro-volts. 


And I doubt if this could produce any appreciable effect; unless, 
indeed, the whole of the receiving circuit were attuned and erranged 
in the way to be presently described. 

But a return circuit along the beach is not employed, and would 
evidently be very ineffective if it were. A return by the sea gives 
a more open area, and therefore an inductive advantage, in addition 
to any conductive contribution which it may furnish. 

The other extreme case, decidedly more unfair in the opposite 
direction—so extreme that it is hardly worth consideration except as 
a warning not to reckon the mutual induction in this way—would be 
to treat the line wires as if isolated in space—bits of infinite parallel 
wires—the return current being at infinity. Taking this case fora 
moment, the mutual induction would be 


or about 80 metres, which must be far beyond the truth. 

The actual return circuit depends on the distribution of con- 
ductivity in the earth, and is, ore, indefinite. The fact that 
the resistance of the circuit varies with the height of the tice shows 
that the sea conveys most of the current. 


TaRTEH CONDUCTION. 


Now, calculating what share earth conduction ought to contribute 
in the matter, we may either treat the shallow sea as a conducting 
sheet fairly insula in its bed,or we may postulate equal con- 
ductivity through the whole earth; the latter being certainly further 
from the truth than the former. 

: Oonsidering the electrodes as approximating in area to spheres of 
radius c, at a distance 2 a apart, the applied difference of potential 
between them is 


2 A 2 
M zig l 


a, 
zd 


k being the conductivity, and ^ the depth of the sea, supposed 


uniform 2s small, and Q being the quantity of electricity supplied 
per secon 

The potential at any point distance r from one electrode and 7 
from the other is 


50 3 two fairly neighbouring points situated symmetrically on 


b 


ide of a point at a considerable distance r from either elec- 


| ke v 
The distance between these tapping points being 2 ö, we have 
dr a. 


T o.*o—, 


b r 


* I emphasise this because it has been doubted by the Post Office. 
A method for calculating the self-induction of a straight wire of 
length ? and sectional radius c is given by Lodge and Howard in the 
Phil. Mag., July, 1889, page 64, and results in L = 2 7 log 


(= = 5). Apply this to the Lavernock line wire: say, = 1 mile, 
c = Finch, we get L = 4 milli-henries; so for a note of 400 per 
second p L = 10 ohms; and this is the practical impedance of the 
straight wire—its resistance being much smaller. It is a great 
merus suppose that in straight wires the self-induction is 


t Bes, for instance, Foster and Lodge, Phil. Mag., June, 1875, 
P. 


therefore the ratio of the tapped voltage to the total applied 
voltage is 


ab 

d v ERN 
x 2 

v lo 24 


C 


Now, taking c as a metre, 2a as a mile, 25 as 3- mile, and 7 as 34 
miles, we find that the tapped E.M.F. is a certain fractio 
difference of potential on the primary electrodes; the fraction 
being, 
1 

3 x 34 j^ 1 1 : 

log. 1,500 87 x 23 x 318 — 270 
which represents a very considerable voltage. But this is the most 
favourable case, with the current limited to a sheet of sea only a few 
metres thick. An uncertain amount of current would be certainly 
lost by real earth conduction, and the other extreme case would be to 
take the whole earth as of uniform conductivity with sea water. 
This would give us very much too low a result, as the b hesis of 


sea conduction alone has given us one too high. Oonsidering the 
whole earth as conveying the current, half the tapped E.M.F. is 


while the applied E. M. F. is 
1 1\ 24 " 
v 24 6 2% = P^ approximately ; 


80 the fraction cS in this case is Ls a fraction so g mall as to give 
( To be continued.) 


an imperceptible result 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS. —1898. 


Compiled expressly for this journal by W. P. TmHowPsom & Oo., 


Electrical Patent Agents, 322, High Holborn, London, W. O., and 
at Liverpool, Manchester, and Birmingham, to whom all inquiries 
should be addressed. 


26,191. Improvements in electric switchboards.” H. W. Oowan 
and A. STILL. Dated December 12th. 


26,210. Improvements in dynamos and electric motors.” F. O. 


Pnrmcz. Dated December 12th. 


26,214. Improved electrical furnace." H. B. PHILLIPS and W. 
H. Bray. Dated December 12th. 

26,299. Improvement in electric measuring instruments for 
three-phase systems." J. Wrrrer. (The Blektrisatäts Aktiengesell- 
schaft vormals Schuckert & Co., Germany.) Dated December 12th. 

26,248. “ Improvements in or relating to sterting switches for 
electromotors or the like.” J. W. Gress. Dated December. 12th. 

26,251. “ Improvements in the construction of electrical trans- 
formers with ventilating passages." O. T. BrATHY. Dated December 
12th. (Complete.) 

26,257. '" An improved method of and apparatus for roga aing 
the difference of potential at the terminals of d an 
like machines" L. Dm Comoy. Dated December 12th. (Date 
applied for under Patente, &o, Act, 1883, Bec. 103, June 6th, 1898, 
being date of application in F'rance.) | 

26,285. Improvements in switches for electrically worked lifts, 
hoists, and the like.” S. H. Hzywoop and H. W. Hzvwoop. Dated 
December 13th. . 

26,310. Improvements in junction boxes, switches, wall plugs, 
and distribution boards for usein electric wiring.” G. A. OLABE, W. 
MoAvtay, and J. A. MoLíagEx. Dated December 13th. 


Dated December 13th. 
applied for under Patents, &c., Act, 1883, Sec. 103, October 7th, 1898, 
date of application in F'rance.) 

26,823. “Improvements in the frigorific electro-spray." E. B. 
D'Onnsnpr. Dated December 13th. 

28,325. Improvements in electrodes of deep penetration." I. S. 
D'OgIanDI. Dated December 13th. 

26.320. “ Improvements in abscess bells and electrolysers." E. S. 
D'Onnnpr Dated December 13th. 

20,227. "Improvements in electro inhalers and nascent ozone 


producers." E. S. D'Op RDT. Dated December 13th. 


26,328. “Improvements in electro vaporisers and osonisers." 
E. B. D'Opranpr. Dated December 13th. 

20,934. "Improvements in electric switches." 
and W. G. H. Stump. Dated December 13th. 

26,935. "Improvements in telegraphic receiving and translating 
instruments." A. MurgHBEAD. December 13th. 

26,343. "Improvements in the manufacture and production o 

lates or elements for secondary batteries or electrical accumulators.” 

Baur. Dated December 13th. | 


W. J. Farauson 
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26,351. “Improvements in vanic elements or batteries.” 
J. Warren. (M. Maas, United 8451) (Complete) 


26,380. "Improvements in electric batteries.” E.Gīrarro. Dated 
December 13th. 

1. “Improvements in conduits for electric conductors.” 
J.J. Bare. Dated December 13th. 

26,997. An improved acid-proof or non-cunducting material for 
electricaland otber purposes and method of g the same." 
O. Juna, A. Baxcumn, and A. KITTEL. Dated December 13th. 
(Complete.) 

26,401. “Improvements in bath apparatus for treatment with 
electricity and medicinal substances.” C. E. Scunez. Dated 
December 13th. (Complete.) ! 

28,412. An improved terminal for electrical fittings and 
apparatus." J. Sroppanr. Dated December 14th. 

26,419. “Improvements in and relating to dynamo-electric 
H. HuuxPHREYS and W. HuwxPHREs. Dated December 


26,420. "Improvements in fusible cut-outs.” C. M. Dorman and 
R. A. Bura. Dated December 14th. (Complete.) 

26,422. An improved electrical governor for steam engines and 
the like.” W. Sun. Dated December 14th. 

26,458. “ Improvements in collectors for electric tramways on the 
overhead conductor system." R. Ramsrorp. (John Walsh, United 
Btates. Dated December 14th. 

26,476. "Improvements in batteries." O. E. BunRouGHs. Dated 
December 14th. (Complete.) 


26,479. "Improvements in electricity meters" G. HOOKHAM. 
Dated December 14th. 

26,494. “Improvements in electrical switches.” 
Dated December 15th. 

26,526. “Anew or improved crucible for casting lead or like 
metals under pressure, especially applicable to the formation of 
secondary electric battery grids or plates.” E. J. Crank. Dated 
December 15th. 

26,527. "Improvements in regulators for electric car motors.” 
om Laxe. (H. 8. Maxim, United States.) Dated December 
15 


26,559, “Improvements in and connected with phonographs and 
like apparatus." S. RoszwTHAL. Dated December 15th. 

26,566. “Improvements in telephone transmitters.” F. H. W. 
Hisaarws. Dated December 15th. | 


26,604. “Improvements in telephonic or other switchboard appa- 
ratus." F. W. Francis. Dated December 16th. 

26,610. "Improvements in electric arc lamps." R. E. B. CROMPTON 
and E. A. N. Poonms. Dated December 16th. 

28,614. Process and apparatus for treating ores by electrolysis.” 
J. A. Mays. Dated December 16th. | | 

26,619. "Improvements in telephone switchboards, or switchin 
apparatus for telephone stations" W. P. TmHowrsox. (T. 
Ahern, United States.) Dated December 16th. (Complete.) 

26,621. “ An improved phonograph.” E. Parissa. Dated Decem- 
ber 16th.’ (Date applied for under Patents, &o., Act, 1883, Section 
103, May 27th, 1898, being date of application in France.) (Complete.) 

26,629. "Improvements in current collectors.” E. Pum- 
Dusnors, Dated December 16th. (Complete. ) 

26,649. Apparatus for simultaneously actuating from one point 
the controlling switches of the several electrical motor cars of a 
train.” Bruns Bros. & Co., Loaitep. (Siemens & Halske, Aktien 
Gesellschaft, Germany.) Dated December 16th. (Complete.) 

26,650. "Improvements in or relating to electric lamps.” AspzAS. 
Dated December 16th. 

26,695. “Improvements in electric accumulators or secondary 

* W. MER. Dated December 17th. 

26,700. " rovemente relating to the of metals with 
metals by the ald of electricity, and to . F. H. 
BxvpxgR. Dated December 17th. 

26,708. “Improvements in primary batteries." H. T. HARRISON. 
Dated December 17th. 

26,706. "Improvements in cable lightning conductors.” J. Bons. 
Dated December 17th. | 

26,723. “ New or improved device for indicating the frequency of 
an electric cnrrent or currents, derivatively applicable for s g 
and indicating speeds and the like" W. E. Buanarp. Dated 
December 17th. 


A. Watson. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
TuHoxPsom & Oo. 322, High Holborn, W. O., and at Liverpool, 
Manchester, and Birmingham, price, post free, 9d. (in stamps). 
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6,697. “Improvements relating to the electrolytic production of 
metallic alloys and to apparatus therefor.” O. E. AckmR. Da 
March 18th, 1898. This invention consists of an improved electro- 
l process and apparatus for the manufacture of metallic 
The process consists in submitting a fused salt, c.g., the 


chloride of sodium, to electrolysis, while superimposed upon a molten 
mass of the heavy metal, c.g., lead constituting the cathode, aad 
thereby forming an alloy of sodium and lead; in mechaniouly 
circulating this alloy so the lighter and richer on formed 
on the surface will be removed into and accumulate in an adjoining 
chamber whence it will overflow, or from which it may be periodically 
tapped. 7 claims. 


10,209. "Improvements in alternating current motors." Tun 
ODE UN Company, gii Deted March 4 
. Relates rovements in the operation of alternating 
current induction Beary it consists in the t for com- 
pensating for lagging currents within the motor itself as well as in 
the external circuit, so as to increase the power factor output and 
efficiency of the motor, as is well known in single-phase induction 
motors are not ordinarily self-starting, but by a an auxiliary 
closed induced circuit in which leading currents are maintained in 
inductive relation due to the inducing and to the auxiliary induced 
circuits will respect, be out of phase and will secure the two-phase 
effect desired for giving the motor starting torque. 21 claims. 


13,012. ‘ Improvements in caps for enclosing electric arc lampa.” 
Tas Britis THomson-Houstom Oompany, Lrwrrmp. Dated Jum 
10th, 1898. The object of this invention is to provide a cap for the 
arc-enclosing cylinder, which will properly the admission of 
air to the globe, at the same time withstand the heat to which it is 
subjected. It consists of a cap which surrounds the upper carbon 
of electric arc lamps, and rests on the top of the small cylinder sar- 
rounding the arc. 4 claims. 


15,041. “ Improvements in circuit breakers.” BsarrmH Tuowsom 
Housrox Company, LrwrrED. Dated July 8th, 1898. This relates 
to circuit breakers for power stations or any other relation to which 
it is desirable to open a circuit carrying a heavy electric current 
The device is so arranged that the handle moves down to set the con- 
tacts instead of moving up. This arrangement enables the circuit 
breaker to be set high upon the switchboard, so that when the circuit 
is opened the arc is above all the apparatus and not likely to do 
injury. The handle is so arranged that it closes the contacts bys 
toggle device between the handle and a swinging arm carrying the 
contacts, the range of motion of which diminishes as the contacts ax 
more nearly closed, so that while the movement of the bridging coe- 
tact is through the air the handle moves comparatively slowly and 
the contact moves rapidly; but after contact is made between the 
bridge and the terminals the movement of the handle is greater and 
that of the contact less so that an increased leverage is obtained, 
rendering it comparatively easy to close the contacts. 7 claims. 


15,203. "Improvements in arrangements for exciting the magnets 
of dynamo machines.” M. Derr. Dated July llth, 1898. This 


invention relates to the excitation of the magnets of dynamo 


electric machines having armatures with commutators in such a way 
that the resulting field has a constant direction, even when 
current of the armature, as 


ÉE 


16,029. ‘Improvements in or relating to ‘electric furnaces.” 
G. L. PALMEB, J. P., and, E. Wittums. Dated July 22nd, 1898. The 


p greater economy of heat. It is 
m sin to electrical smelting, melting of metals, and the reduction 
o 
of the electric current is attained by utilising the heat 
within the furnace d one operation, for heating to a 
ture the charge which is about to be introduced into the furnace 


' for the next operation. 4 claims. 


Siemens & Halske. — Share 


debentures, El, 950, 000 — total, £4,300,000. 
8,000 workpeople, and is interested in ons in 
Buenos Ayres, Geneva, Kieff and Bilbao, in addition to many ia 
Germany. 

Société Schuckert, of Nuremberg.—Bhare capital, £1,850,000; 
debentures, £300,000—total, £2,150,000. This company employs 
4,000 workpeople, and in 1897 turned out work of the value of 

, , e 

Compagnie l'Union.—Bhare capital, £2,050,000; debentures, 
£600,000—total, £2,650,000. This company exploits the Thomson- 
Houston ta in Germany. 

Helios Elektricitiits Gesellschaft.— Share capital, £1,200,000. 

Most of the shares in the above companies are held by German 
banking houses, thus illustrating the points raised in our issue of 
October 14th. In 15 years £20,000,000 has been invested in this 
manner in electrical engineering and electric supply companies in 
Germany. 
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Clark cell, Ohanges that take place in a, 129 
Clerk Maxwell, Memorial to, 570 
Closed conduit system, A new, 528 
Coast defence, 643 
Coke for steam raising, 387 
Combined accumulator and trolley wire, 
Electric tramway traction by, 
by E. Kilburn Scott, 340, 394 
iá destructor and electric light 
plants, by E. K. Scott, 856 
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Combined hot-wire ampere-volt-wattmeter, 
A, by Michael B. Field, 767, 811 
Combustion, A new process of, 837 
" Smokeless, 257 
Commercial education, 329 
Communication, Passenger and guard, 69 
Commutators, Notes on the design of, by 
F. J. A. Matthews, 584 
Como International Electrical Exhibition 
1899, 19, 249, 282 
Comparison between charging a secondary 
cell at constant potential 
and constant current, more 
especially as regards effici- 
ency, by A. A. Cahen and 
J. M. Donaldson, 433 
" of the rheostat and the series- 
i parallel controller for street 
electric car service, 683 
Compensator (heat), for shunt arc lamps, 
T and Mathiesen’s improved, 
19 
Competition, A new phase of, 473 
- The City Company and, 910 
Complex ions on the E.M.F., Oxidation and 
reduction chains and the influence 
of, 962 
Compounds, Decomposition of, by electrical 
oscillations, 316 
Compression in a steam cylinder economical ? 
Is, 836 
i in steam cylinders, 983 
Conciliation Act, Repeal the, 20 
Concurrent electric lighting powers, 33 
Condensers at Stockton power house, 
Wheeler, 342 
Condensing water coolers, 313: 
Conductivity of aqueous solutions, Calcula. 
tion of the, 347 
Conductor in a hurry and a sequel, A, 642 
Conductors (Alumininm), for power trans- 
mission, 532 
- Financial risk of laying down 
long lengths of electric, 832 
Conduit system, A new closed, 528 
v. trolley, 853 
Constable, A. D., on Joint test: Supplement 
to Raymond-Barker’s accumulation 
null method, 37 
Constant potential and at constant current, 
Comparison between charging a 
secondary cell at, more especially as 
regards efficiency, by A. A. Cahen 
and J. M. Donaldson, 433 N 
Constitution of alloys, 491 
Construction of refuse destructors, Designing 
and, by F. L. Watson, 354, 393 
Consumption of power in rapid service, 228 
of power in electric railroad- 
ing, 969 
Contact, Siemens & Halske aliding, for elec- 
tric tramways, 62 
Contacts, Electric traction by surface, by 
8. P. Thompson and Miles 
Walker, 541, 576 
ji Mercury, 683 
8 electrical companies, Share liste 
of, 105 
Continuous current plant, The City Com- 
pany's, 948 


CONTRACTS OPEN AND CLOSED— 
Aberdeen, 18, 55, 278, 346, 384, 753 
Ashton-under-Lyne, 208, 278, 312, 419 
Austria, 93, 278, 312, 346, 384 
Bangor, 245 
Barking, 127 
Barnsley, 794, 981 
Barrow-in-Furness, 639, 907 
Beckenham, 752 
Belfast, 18, 128, 346, 384, 640, 680, 708 
Belgium, 18, 55, 127, 278, 279, 312, 346, 

384, 419, 461, 529, 601, 715 
Bexhill, 346, 384, 461, 640 
Bilston, 601 
Black pool, 708 
Bolton, 640 
Bournemouth, 312, 753 
Bradford, 907 
Bridgewater, 461 
Brighton, 18, 55, 246, 885, 568 
Bristol, 18 
Buckley, 461 
Burnley, 681, 907 
Burton-on-Treut, 568, 945 
Bary, 279, 568, 794 
Buxton, 245, 346, 568, 602 
Cardiff, 420 
Cheltenham, 946 
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. Ohiewick, 495 


Christiania, 945 
Camberland, 907 
Dewsbury, 640, 631 
Dublin, 55, 93, 708, 752, 907 
Dundee, 461 
East Hull, 161 
Edinburgh, 55, 161, 602, 640, 832, 907 
Edmonton, 568, 681 
Electric trams, 831 
Exeter, 18, 56, 93 
Exmouth, 93 
Fareham, 246 
Fleetwood, 831 
france, 18, 93, 208, 568, 602, 640, 715, 752, 
794, 908 
Germany, 161, 495 
Ghent, 346 
Glasgow, 161, 461, 681, 907 
Gloucester, 640 
G. P. O., 461 
Great Central Railway, 461 
» Western Railway, 529 
Halifax, 245, 279, 385, 419, 568, 753 
Hammersmith. 18, 161, 715 
Hampstead, 870 
Hanley, 602, 681 
Hapton, 93 
Hill of Howth, 681 
Harrogate, 602 
Hornsey, 640 
Howth, 981 
Hudderatield, 346 
Hull, 18, 161, 245, 278, 419, 461, 681, 753 
Ilford, 530 
India, 640, 708 
Ireland, 419 
Italy, 246, 529 
Kennington, 312, 603 
Kilmalcolm, 681 
Kiog's Lynn, 346 
Kingston-upon-Tnames, 312 
Lanarkshire, 208 
Leeds, 346, 385, 530, 708, 870 
Leigh, 461, 753 
Liverpool, 161, 602, 681, 908, 946 
Llandudno, 128 
Llanrwst, 946 
Loudon, 18, 128, 161, 208, 246, 385, 945, 
981, 981 
Londonderry, 927 
Lynn, 602 
Manchester, 640 
Melbourne, 18, 55 
Middlesbrough, 18, 55, 640 
Morecambe, 602 
Morley, 602 
Newington, 18 
New South Wales, 419 
North Staffordshire, 246, 312 
Norway, 945 
Oldham, 530 
N. E. Railway, 795 
Northwich, 18 
Paisley, 530 
Paris, 128 
Patras, 312 
Pemberton, 128 
Plymouth, 419, 640 
Portrane, 385 
Portsmouth, 346 
Potteries, 568 
Rathmines and Rathgar, 385, 753 
Redditch, 640 
Rochdale, 208, 346 
Rotherham, 461 
Roumania, 208, 346, 385, 640, 681, 794, 981 
Russia, 93, 161 
St. Helens, 279, 715 
St. Mary, Newington, 55, 93 
St. Pancras, 18 
Salford, 708 
Shanghai, 18, 681, 753 
Shoreditch, 55, 93, 208, 246, 385, 602, 794, 
870, 946 
South Shields, 246, 530 
» African Republic, 681 
Southampton, 128, 530 
Southport, 312 
Southeea, 18 
Spain, 55, 246, 419, 640 
Stirling, 870 
Stockport, 602 
Sunderland, 870 
Tanfield, 794 
Toronto, 602 
Torquay, 346 
Tanbridge Wells, 640, 945 
Tynemouth, 602 
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Wakefield, 568 
Waterloo-with-Seaforth, 753 
Watford, 794 
West Ham, 55 

» Hartlepool, 385 
Westmeath, 208 
Wigan, 93 
Wimbledon, 208, 568 
Wolverhampton, 209 
Yarmouth, 55, 279, 640 


Contractor, purchaser and engineer, The re- 
lations between, 294 
Controller, Elieson-Naylor, 149 
» for street electric car service, 
Comparison of the rheostat and 
the series parallel, 683 
Converter, The largest rotary, ever built, 491 
Converters, Rotatory, 734 
by 8. P. Thompson, 759, 
802, 843, 881, 917 
Cook, E. H., on The action of electricity on 
planta, 503 
Copper, 155, 703 
„ aluminium, and iron, The relative 
costs of, when used as electrical 
conductors, by J. B. C. Kershaw, 
331 
„ and aluminiun, Notes on the relative 
costs of, by J. B. C. Kershaw, 904 
„ and copper company flotations, The 
rise in the price of, 947 
„ Cost of, for transmission circuits, 683 
»  depositing process, The Dumoulin, by 
J. B. C. Kershaw, 561 
„ market, The, 872, 946 
„ markets, The position of the, 984 
„ refining, Current density as a factor 
in, 313 
» Rise in the price of, 796 
Technical separation of, 533 


Cork combined lightiag aid traction system, 


987 
Correction, 461 
Correspondence, Institution of, 246 


CoRRESPONDENCE— 
Accumalators for lighting and traction, by 
H. Davenport, 193 
Aluminium importers, by “J. H. B.," 449 
American machinery abroad, by J. B. 
Rawortb, 301 
Application of gas power to marine pur- 
poses, by J. D. MacKenzie, 
337 
i of gas power to marine pur- 
poses, by Wm. H. Booth, 
369 
Arc lighting, by Brockie-Pell Arc Lamp 
Company, 77, 193 
. by Johnson & Phillips, 115 
Boiler feed pumps, by J. Andrews, 661 
Boosters and rectifiera, by C. B. Nixon, 
484 
by E. R. Grote, 521 
Brighton breakdown, by uA, D. O.,“ 892 
by FH. C. L. " 715, 
858, 928 
by W. C. P. Tapper, 
739, 821, 893 
The, by « B., " 739 
Capillary electrometer, by C. F. Burgess, 
336 


Burning question, by H. E. Kershaw, 893 
y W. Johnson, 892 

Combined dnetvactor and electric lighting 
plants, by F. L. Watson, 892 

Coming B A. meeting, Congress on terres- 
trial magnetism, by Zero," 193 

Correction, ^r by J. K. Brydges, Belfast, 

8 
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j Electric lighting of the City of 
Goulboarn, by R. Thompson, 
338 
Cost of aluminium, by V. Zingler, 521 
„ „ electricity at the Blackpool Winter 
Gardens, by Lacey, Clirehugh 
and Sillar, 739 
Costs of gas and electricity, by M. Nash, 
338 
Cowper-Coles electrolytic cyclic process, by 
. Tommasi, 971 
" - electrolytic cyclic process, by 
8. Cowper-Coles, 971 
Oyclic clectrolysis, A few questions about, 
by *' Oyclist," 820, 
892 


[January 6, 1899. 


COBBESPONDEKNCE—coM in ued. 
Oyclic electrolysis, A few questions about, 
by “Writer of the Article,” 858 
Deposition of copper, The, by Lux,” 971 
Direct v. alternating, by A. L. Fyfe, 775 
Dumoulin copper oe oe by 
Shareholder in 
the Elmore Com- 


de iting process, by 
C. Mellish, 634 


i si depositing proces, by 
F., 624, 700 
depositing ‘process, by 
3 G.,“ 663 
positing process, b 
“J. M.,“ 663 f 
depositing process, by 
Wm. SES 700 
T fault, by Abnormal,” 302 
1 „ by FH. C. L.,“ 337, 369, 411 
» by N. O. Woodfin, 369 
Electric traction without overhead wiret, 
by O. E. Holland, 662 
Electrical canal haulage, by B. H. Thwaite, 
411 


i gear for motor cars An, by 
W. A. Walton, 78 
» work in Ireland, by F. J. 
Warden- Stevens, 267 
Electricity in Italy, by W. A. Brodie, 115 
English v. foreign meters, by Chamberlain 
and Hookham, 662 
Explanation, by Handcock & Dykes, 663 
Gas power for marine purposes, by H.A 
Bertheau, 555 
„ v. electric traction, by the Brita 
Gas Traction Company, 738 
us apparatus (in August!) by E 
Fenn, 302 
Helios v. Braulik, by J. H. Greenhill, 77 
High aud low resistance wires, by W. B. 
Driver & Co., 776 
Ideas of Mr. Kershaw on osone, by E. 
Andreoli, 193, 411 
Induction on telephone circuits, by F. P. 
Selby, 115 
Institution of Electrical Engineers, by 
“ Electrical Engineer, ” 520 
Letters to Editors,” by W. G. R.“ 836 
Long-Schattner meter, by Schattner and 
Co., 820 
Magnetism, by Student,“ 337 
Mechanical and electrical exercise, by 
Chas. Roberts, 449 
Meeting of Mesers. T. Parker, The, by T. 8. 
Heaton, 77 
“Motors and a moral,” by En L. Fyfe, 
by F. Broadbent, 
554 


New — in iron, by P. D. Braat, 660 

Oil filters, by W. Gibbings, 82) 

Old question, An, by An Old Subscriber,“ 
929 


Pacific Cable, Re, by Audley Coote, 449 
Position of Diaughtemen, by "A Fact; 
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625, 700 
Preventing induction in telepnone cir 
cuite, by J. G. West, 155 
Price of aluminium, by A. L. Steavensan, 
485 


Production and applications of osone, by 
J. B. C. Kershaw, 370, 484 
Protection of railway traffic, by F. Felt 

ham, 227 
Refuse destructors, by J. S. Raworth, 370 
Registration of trade marks, by the Est- 
man Photographic Materials Com- 

pany, 154 
Relative coats of copper and aluminium, 
by V. Zingler, 369 
x costs of copper, aluminium, and 
iron when used as electrical 
conductors, by Felten asd 


Guilleaume, 411 
Rotatory converters, by A. E. Levin, us 
3 a by “Toe Writer 
the Article," 775 


Running arc lamps in series by Davy 
Electrical da: struction Comp], 
193 
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Shoreditch joint scheme. Electric lighting 
and dust utilisation, by T. W. 
Baker, 737 
E joint scheme. Electric lighting 
and dust utilisation, by H. E. 
Kershaw, 738, 893 
ii joint scheme. Electric lighting 
and dust utilisation, by W. 
Johnson, 892 
Single-phase induction motors, by M. B. 
Field, 893 
Soft v. hard rubbers in making copper 
tubes, by F. A., 662 
Some motors and a moral, by 8. P. 
Thompson, 485 
Siparking, by J. W. Bern, 227 
Steam engines and unipolar dynamos, by 
C. A. Parsons & Co., 859 
Submarine telegraphs, by C. Bright, 301 
by “ Reviewer," 337 
Tesla s, Mr, wireless transmission of elec- 
tric power, by Cosmos, 821 
Transmission of thought.— An electrical 
analogy, by Hertz Raye,” 411 
Treatise on ozone, A, by E Andreoli, 521 
Which is the best ? by the Klein Engineer- 
ing Co., 929 
Wire and cable testing, by O. F. Ashton- 
Pryke, 662, 739 
„ by F. Pooley, 700 
Worcester waterworks alternating motors, 
by Geipel and Lange, 78 
X ray coils, by Coil,“ 776 


Corrosion, Electrolytic, 964 
5 of water and gas pipes by the 
return currents cf electric tram- 
ways, by Dr. J. A. Fleming, 468 
Cost of copper for transmission circuits, 683 
» provisional orders, 222 
„ steam and electricity from water- 
power compared, 56 
Costs (comparative) of cable, electric, and 
is tramways in 1895 and 1898, 
» Electric lighting, at Blackpool Winter 
Gardens, 696, 796 
» Of copper, aluminium, and iron when 
used as electrical conductors, The 
relative, by J. B. C. Kershaw, 331 


Cotsworth's arc lamp, 8 
E 70/40 E., on Terrestrial magnetism, 
400 


Cowper-Coles electrolytic cyclic process for 
the treatment of refractory 
ores, 788 
i electrolytic method for the 
extraction of zinc from re- 
fractory ores, 265 


i Recuperative —electro-sincing 
process, 948 

i Regenerative —electro-zincing 
process, 3 

j S., on Some notes on the 
electro-deposition of plati- 
num, 40 

ii B., on Some notes on the elec- 
5 of chromiùm, 

» B., on Some notes on the elec- 


tro-deposition of cadmium 
and its alloys, 587 
i S., Some notes on the 
recovery and refining of 
nickel, 926 
Orank axles in steam engines, Economy of 
different, 522 
Creditors, To, 525 
Crompton’s (Messrs.) new Arc Works at 
Chelmsford, 206 
Crookes, Bir n B.A., presidential address 
L] 
Cross- emagan ting forces, Permeability under, 
by W. H. Everett, 439 
Crystal Palace School of Practical Engineer- 
ing, 209, 950 
Current density as a factor in copper re- 
fining, 313 
Oyanide DEN Sen Extraction of gold and the, 


Cycle lamps, Electric, 199 
„  "Dynolite," 199 
Cyolic process (Cowper-Coles electrolytic) for 
the treatment of refractory ores, 788 
Cylinder ratios, 435 
Cylinders, Compression in steam, 983 


Tarass, 629 


Daniell as a standard cell, The, 603 
Davidson, John, on Steam engine governors, 
804, 889, 967 
Davy (Sir Humphrey), or Petroff ? 128 
Death of Dr. John Hopkinson, 338 
Decision on dynamo regulation, 74 
Decomposition of compounds by electrical 
oscillations, 316 
Decorative purposes, The C.P. of lamps for, 
Degrees in demand, 985 
8 


34 
“Delta,” on the Electrical solar hypothesis, 
655 


Deputations, Tramway, 495 
Design a dynamo, How to, 297, 515 
» of commutators, Notes on the, by 
F. J. A. Matthews, 584 
Designing and constructicn of refuse des- 
tructors, by F. L. Watson, 354, 393 
Destructor and electric lighting plants com- 
bined, by E. K. Scott, 856 
i The Leyton, 463 
Destructors, Designirg and construction of 
refuse, by F. L. Watson, 354, 
393 
F Refute, 716 
Detartariser, Heater, 867 
Detectors, Electric wave, 812 
Deterioration of metals, Fatigue and the, 363 
Determining transformer efficiencies, a short 
method of, 40 
Deutsche Gesellechaft für Elektrische Un- 
ternebmüngen. Frankfort a. Maine, 
Report of the, 908 
Development of the central station, 108 
Developments in the applications of storage 
batteries, Recent, by J. Appleton, 
353, 391 
Diathermanicy of insulating 
materials, 986 
Dielectric strength of air, 150 
Dielectrics (liquid), The action of the silent 
discharge on, 986 
Diesel motor, More of the, 833 
M. Wits on the, 190 
Dilute ‘solutions Electrical conductivity of, 
282 


Dinner of the Institution of Electrical 
Engineers, 871 

Direct and alternate currents, Aluminium 
as an electrode in cells for, by E. 
Wilson, 371, 434, 443 


various 


„ and alternate currente, Distribution 


by, 225 

„ reading mean effective pressure in- 
dicator and power gauge for engines, 
551 


„ reading ohmmeter, 923 
Discovery of electric light, 147 
Dissociation, Electrolytic, Is the hypothesis 
of, superfluous, 950 


i of electrolytes, New method of 
measuring the, 210 

- of electrolytes, Sources of error 
in the determination of the 
heat of, 281 


Dissolutions of partnerships, 12, 116, 155, 
269, 413, 485, 524, 556, 629, 666, 
702, 778, 895, 972 
Distant generating stations, Electric supply 
from, 883 
Distribution by direct and alternating cur- 
rents, 225 
1 of electricity in great cities, 
Problems of the, 817 
á of power in factories, 125 
ái system, New, 198 
Distarbancer, Magnetic, and the loss of the 
Mohegan, 641 
Doe primary battery, The, 440, 462 
Donaldson, J. M., and Cahen, A. A., on : 
Comparison between c 
secondary cell at constant Potentini 
and at constant current, more 
especially as regards efficiency, 433 
Down draught grate, The Hawley, 719 
Draughtsmen, Position of, 521, 569, 604 
Dream, A, 314 
Driving, Cost of electric, 670 
ñ Economy cf electric, 385 
» rope, 910, 946 
Drop electrodes, Action of, 281 
» in voltage in shunt-wound dynamos, 
583 


» Of potential at the carbons of the 


electric arc, by Mrs. Ayrton, 504 
Drought, Effect of the, on steam boilers, 642 
Ducretet on Hertzian telegraphy, 223 


Duflos arc lamp, 475 
Damoulin E depositing process, by 
Kershaw, 561 
Dynamo divine by gas engines, 1 
2 for UNS circuits, An improved, 
i How to design a, 297, 515 
" regulation, Decision on, 74 
i The ren turbine and the unipolar, 
8 
i The largest, in the world, 727 
Dynamos, Drop in voltage in shunt-wound, 
583 


» How they are sold, 734 
» Importation of foreign, 755 
i Measurement of the efficiencies 
of, 216 
New, 627 
" Dynolite M cycle lamp, 199 


Wee electric car, 12 


Early days of electricity, The, 313 
Earth returns on tramways, 530 
Ebel, J., on Electrical alarums, 649 
Economical carboning of arc lamps, 423 
steam working, 499 
Economy, Boiler room, 603 
„ ol different crank axles in steam 
engines, 522 
áü of electric driving, 384 
Edison Electric Illuminating Company, of 
New York, Revision of charges, 719 
Education, Commercial, 329 
ji its H. White on Engineering, 
ü Technical, in Great Britain and 
on the Continent, 74 
Efficiencies of dynamos, Measurement of 
the, 216 
j of transformers, A short method 
of determining the, 40 
Efficiency of steam engines, Thermal, 446 
si of water-tabe and  water-tank 
boilers, Comparative, 947 
Eight hours’ day, 445 
Elbeuf electric tramways, 924 
Electric Avenue, Brixton, 946 
Electrica] Company, New apparatus of the, 7 
$i ee R.E. volunteers, 56, 683, 


ELECTRIOAL— 
Accidents, 496 
Affairs at Darban, 606 
„ in Japan, 21 
Alarums, by J. Ebel, 649 
Attachment for steam engine indicators, 
Sargent’s, 230 
Automobiles, 829 
Belts in America, 586 
Cabs and charging stations, 511 
„ in France, 900 
„ London, 837 
Canal haulage, 361, 387, 911, 986 
is » by A. H. Allen, 505 
„ traction, 497, 854, 888, 923, 963 
Car, Eade's electric, 12 
Carriages, The Commissioners of Police 
and, 834 
Oonductivity in mixed solutions of elec- 
trolytes, 280 
of dilute solutions, 282 
Conductors, The relative costs of copper, 
aluminium, and iron, when used as, 
by J. B. C. Kershaw, 331 
Cranes, 718, 861 
Cycle lamps, 199 
„ "Dynolite," 199 
Developments (electrical), Industrial banks 
"os on the Continent of Europe, 
54 
Discharge, The action of the silent, on 
liquid dielectrics, 986 
js Lord Armstrong's experiments 
on the, 834 
Driving, Cost of, 570 
» The Admiralty and, 129 
» economy of, 385 
Energy in New York, The price of, 653 
The supply of, 81 
Engineering i in Brazil, 81 


ii M Germany, 155 

n » Italy, 43, 81 

" „ Mexico, 269 

i Present status of, 314 


Relation of chemistry to, 75 
Engineers’ specifications, nae? A. McLaren, 
538, 576 
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Engineers“ volunteers, 56, 683, 819 
Enterprise in Belgium, 156 
Equipment of the Third Avenue Railroad, 
New York, 982 
Ferry for the Thames, 861 
Furnaces, 147 
Governor for marine engincs, 247 
Haulage in min»s, 539 
Installations, Sulzer steam engines for, 852 
Intercommunication in railway trains, by 
W. E. Langdon, 955, 991 
Launch, Electric, 282 
Legislation in London during 1898, 647 
Lifta, 733 
Machinery in Prussia in 1898, 741 
Method for production of finely-divided 
metals, 279 
Motor, A new, 948 
- -car stations, 949 
Motors in printing, 387 
„  inatannery, 401 
„ in shipyards, 755 
News from the River Plate, 486 
10 South Africa, 896 
Omnibuses, 268 
Oscillations, Decomposition of compounds 
by, 316 
Patents, 90 
Plant, Standardisation of, 145 
Photon, The “ Riker,” 314 
Power and its application on the three- 
phase system to the Bristol Wag- 
gon and Carriage Works, by W. 
Geipel, 427 
ji distribution, 54 
i in rolling mills, 420 
- on shipboard, 498 
11 transmission, 682 
" A French view of, 475 
Wireless transmission of, 693 
Progress i in Lombardy, 57 
5 in Prussia, 982 
Pamping at Arniston Colliery, 449 
á plant, 605 
„ Large, 399 
Radiation, Polarisation of, 582 
Resistance of alloye, 293 
» of steels, 982 
Smelting, 186 
Solar hypothesis, Electrical, by “ Delta," 
655 


South African notes, 375, 557 
Spark, Chemical action of the, 497 
Stage appliances, 498 
» machinery at Drury Lane Theatre, 
910 


Supply from distant generating stations, 
883 


» in Lyons, 833 
Trane mission of power in mining, 796 
Water level recorders, 681 
Wave detectors, 812 
Waxworka, 348 
Work in Austria-Hungary, 421 
Works in Germany, 717, 822, 895 


Electrically operated bridges, 641 
Electrician as novelist, An, 279 
ñ attacked at Silvertown, 385 
Electricity, 684 
Electricity and the utilisation of waste 
producta, 552 
“ Electricity Supply " shares, Booming, 606 


ELECTBICITY— 
Action of, on plants, by E. H. Cook, 503 
Agriculture, i in, 698 
Applied to steam railroads, 258 
As a means of popularising health resorts, 
by G. R. Hulme, 731 
Atmospheric, International conference on 
terrestrial magnetism and, 
Address to the B.A. by 
Prof. A. W. Rucker, 429 
- Lighting by, 871 
Early days of electricity, 313 
Fascinations of, 281 
For lighting and power, 807 
» tunnel haulage, 420 
From peat, 716 
Gas and, 531 
Influence of electricity on growing 
vegetables or plants, Experiments 
on the, by Selim Lemström, 687, 
801, 841, 915 
In Italy, 56 
» Japan, 911 
» surgery, 209 
Meter, The Aron, 533 
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Mines drainage and, 41% 

Miraculous, 242 

On H. M. S. Irresistible, 946 

Ou steam railroads, 162, 4451 

Organ blowing by, 607, 742, 77. 

Silent discharge of, on atmospheric air, 
Iofluence of the, 365 

Transmission of power by, by Alex. 
Siemens, 406 

Treatment of elephantiasis by, 347 

Use of, on warships, 658 

Without machinery, 153 
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Aberdeen, 14, 116, 156, 231, 307, 414, 525 
Aberystwyth, 83, 199, 667, 780 
Abiogdon, 742 
Accrington, 557 
Acton, 630 
Agricultural Hall installation, 865 
Airdrie, 558 
Alderley Edge, 487 
Aldershot, 972 
Alloa, 14, 116, 450, 558, 780, 932, 972 
Alton, 269 
Altrincham, 45 
Amblecote, 231, 376, 558, 861 
American system, An, 569 
Annan, 117 
Arbroath, 157, 667, 742 
Armagh, 82 
Ashbourne, 269 
Ashford, 82, 269, 780 
Ashton, 269, 591, 932 
Australia, 742 
Austria and Hungary, 14, 780 
Asylum, 269, 525 
Aylesbury, 558, 704 
Ayr, 450, 558, 972 
Backbarrow, 450 
Bacup, 558 
Bahia Blanca, 342 
Bakewell, 667 
Balmoral Castle, 46, 251, 316 
Bangor, 558, 630, 896 
Barking, 45, 307, 376, 525, 742, 823 
Barmouth, N. Wales, 14, 487, 823, 972 
Barnet, 823 
Barnsley, 199, 342, 525, 667, 780, 932 
Barnstaple, 896 
Barrow, 117, 342, 414, 487, 558, 667, 860 
Barton, 667 
Basingstoke, 742, 896 
Bath, 14, 117, 199, 231, 308, 342, 376, 414, 
487, 525, 558, 657, 823, 932 
Battersea, 117, 414, 630, 742, 823 
Becclee, 169 
Beckenham, 199, 376, 742, 896 
Bedford, 82, 414, 558 
Bed worth, 896 
Belfast, 14, 199, 231, 308, 376, 450, 588, 591, 
667, 704, 742, (description) 783, 
795, 860, 932, 973 
" works opening, 607 
Bengal, 630 
Berlin, 376, 688 
Bermondsey, 117, 450, 691, 668, 704, 780, 
860, 932 
B2rwick, 973 
Bethnal Green, 45, 157 
Bexhill, 742, 823 
Bexley, 82, 591, 704, 860 
Bilston, 199 
Birkenhead, 199, 231, 376, 558, 896 
Birmingham, 157, 376, 742, 780, 823, 973 
Blackpool, 14, 82, 157, 742 
» Winter Gardens, costs, 696, 796 
Blairgowrie, 591, 860, 896 
Bloemfontein, 415, 704 
Bognor, 343, 630, 860 
Bolton, 82, 157, 415, 525, 932 
Bo'ness Docks, 376 
Bootle, 117, 663 
Bournemouth, 82, 116, 157, 231, 376, 415, 
525, 591, 630, 703, 742, 780, 896 
Bow, 704 
Bowness-on- Windermere, 630 
Bradford, 117, 157, 415, 451, 932 
Bray, 14, 82 
Brechin, 743 
Brentford, 117, 451, 932 
Brentwood, 668 
Bridlington, 668 
Brierley Hill, 82, 415, 525, 743 
Brighouse, 932 
Brighton, 82, 308, 415, 451, 743, 823, 
932 
Bristol, 82, 157, 269, 279, 376, 451, 592, 
743, 897, 973 
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Bristol, Notes on the electric lighting 
^ System of, with special reference 
to auxiliary plant, by H. Faraday 
Proctor, 404 
Broadataira, 117, 343 
Bromley, 14, 704, 897 
Brussels, 347, 668 
Buckley, 415, 558, 780 
Buenos Ayres, 308 
Buluwayo, 45, 199, 342, 487 
Burnley, 780 
Burton-on-Trent, 451 
Bury, 376 
» Bt. Edmunds, 157, 376, 592, 743 
Buxton, 231, 270, 343, 630, 780, 697 
Calcutta, 343 
Cambarley, 14, 45 
Camberwell, 199. 487 
Camborne, 897, 932 
‘Cambridge, 558 
Canterbury, 200, 270, 343, 415, 451, 523, 
558, 743, 897, 932 
Cape Colony, 308 
„ Lown, 157 
Cardiff, 14, 45, 82, 157, 220, 231, 270, 451, 
592, 704, 823, 932 
Carlisle, 415, 451, 932 
Carnarvon, 270 
Castleford, 451. 558, 668 
Castletown, 415, 558 
Ceylon, 200, 743 
Charters Towers (Queensland), 273 
Chatham, 932 
Chelmsford, 823, 861 
Chelsea, ^ 117, 200, 451, 525, 824, 861, 
89 
Cheltenham, 45, 270, 415, 487, 525, 556, 
630, 704, 743, 897 
Cheriton, €68 
Chester, 157, 932, 973 
China, 487, 824 
Chislehurst, 451 
Chiswick, 117, 525, 897 
. Christchurch, 558, 780 
Chorley and Whiston, 45 
Church lighting, 116, 231, 558, 592 
City of London, 780, 948 
Clacton-on-Sea, 45, 82 
Oleckheaton, 157, 451 , 630 
Clerkenwell, 200 
Clitheroe, Lancs., 451 
Clonmel, 743 
Clontarf, 376, 592, 630, 780 
Coatbridge, 270, 630, 861 
Colchester, 592, 743, 824, 861 
Colliery lighting, 668 
Colne, 743 
Colombo, 743 
Colwyn Bay, 157, 270, 451, 933 
Constantinople, 743 
Cork, ae 382, 415, 525, 630, 668, 780, 
scription), 937 
Coste M “Bled pool Winter Gardens, 696 
Country house lighting, 487 
Coventry, 82, 117, 382, 415, 592, 668 
Cowes, 668 
Crewe, 308, 592 
Cricklewood, 157 
Crieff, 308 
Cromer, 117, 308, 451 
Croydon, 82, 231, 382, 630, 668, 780, 824 
Cults, 382 
Cupar, 452 
Darlington, 45, 232, 862 
Dawson City, 14 
Denny, 117 
Denton, 415 
Derby, 14, 232, 415, 704, 973 
Darry, 348 
Detroit's municipal plant, 631 
Devonport, 82, 558 
Dewsbury, 415, 631 
Discovery of, 147 
Diss, 705 
Doncaster, 525, 897 
Dorking, 592, 8 24 
Douglas, 45, 200 
Dover, 45, 117, 933 
Dreghorn, 705 
Driffield, 592 
Dublin, 14, 525, 558, 704,781, 824, 897, 973 
Dudley, 82, 862 
Dufftown, 452 
Dumfries, 117, 157, 232, 382, 668 
Dundalk, 232,558, 592 
Dundee, 82, 232, 382, 415, 658, 824 
Durban, 14, 200, 232 
Durham, 82, 200, 525, 704 
Ealing, 157, 488, 631, 743, 897 
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East Barnet, 862 
» Grinstead, 559 
» Hampstead, 117 
» London (South Africa), 452 
Eastbourne, 525, 668, 933 
Eccles, 117, 232, 382, 743. 824, 862, 897, 
909, (description), 977 
Edinburgh, 45, 82, 117, 157, 415, 452, 539, 
743, 824 
Edmundsons' Electricity Corporation, 46 
Edmonton and Enfield, 118, 526, 592, 874 
Egham, 118 
Elham, 157 
Elland, 415, 550 
Enfield, 46, 488, 780 
E psam, 933 
Erith, 668 
Eton, 82, 452 
Exeter, 46, 157, 526, 862 
Exhibition lightiug, 343 
Failsworth, 232, 559, 562 
Falkirk, 897 
Falmouth, 46, 118, 270 
Fareham, 559 
Farnborough, !18 
Farnham, 82, 232, 452, 631, 705 
Felixtowe, 82 
. Fenton, 200 
Fermoy, 82 
Festiniog, 631 
Fifeshire, 343 
Finchley, 118, $92, 743 
Fire station, 956 
Fladbury, 933 
Fleetwood, 14, 592, 743 
Fletton, 270 
Folkestone, 118, (description) 711 
Forfar, 452 
Freshwater, 118 
Friern Barnet, 526 
Frirnley, 82 
Frockheim, 973 
Frodingham, 452 
Fulham, 559 
Garston, 232, 270, 343 
Gateshead, 559, 668 
Geneva, 668 
Germany, 862 
Gibraltar, 488 
Gillingham, 781, 933 
Glasgow, 118, 200, 232, 308, 559, 8 24, 897, 
973 


Glossop, 200, 668 

Gloucester, 200, 382, 488, 973 

Glyncorrwg, 118 

Godalming, 232 

Gorton, 200, 631, 668 

Gosport, 118, 592 

Govan, 592 

Grantham, 862 

Grays (Essex), 592, 631, 668, 897 

Greece, 862 

Greenock, 158, 308, 382, 488, 526, 559, 592, 
933, 973 

Greenwich, 452, 897 

Grimsby, 45, 309, 343, 743 

Guildford, 232 

Hackney, 14, 118, 200, 452, 488, 897, 933 

Halesowen, 232, 559 

Hammeramith, 83, 343, 743, 824 

Hampstead, 14, 118, 232, 270, 343, 415, 488, 
559, 592, 668, 705, 781, 933 

Hanley, 14, 158, 452, 668 

Hanwell, 631 

Hapton, 232 

Harrogate, 158 

Hartlepool, 232, 415, 559, 705 

Haslingden, 309, 415, 933 

Hastings, 118, 200, 232, 631, 897 

Havant, 897 

Hawthorne (Victoria) scheme, 446 

Heaton Norris, 158 

Heckmond wike, 83, 158, 382, 705, 743, 781 

Hendon, 526, 781 

Hereford, 83, 118, 559, 668, 897 

Heston-Isleworth, 118, 631, 705 

Hey wood, 270, 416, 897 

High Wycombe, 14, 158 

Hill of Beath, 592 

Hinckley, 897, 973 

Holborn, 118 

Hornsey, 118, 270, 592 

Horsham, 83, 309, 897 

Hospital lighting, 309 

Hotel lighting, 270 

Hudderifield, 158, 526, 631. 743, 973 

Hull, 14, 200, 233, 416, 452, 526, 631, 668, 
(description) 669, 705, 824 

Hyde, 200, 933 
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Hythe, 452, 488, 668 

Ilford, 526 

Ilfracombe, 46, 781, 933 

Ilkeston, 118, 270, 559 

Icdia, 200 

Interruptions, 642 

Inverness, 158, 488 

Ipswich, 14, 46, 158, 526 

Isle of Thanet, 46 

Islington, 46, 118, 233, 631, 705, 862, 897 

Itchen, 631 

Johannesbure, 452 

Johnstone, 270 

Keighley, 343, 526 

Kendal, 526 

Kenmare, 309 

Kensington, 46, 118, 631, 668, 781, 933 

Keynsham, 158 

Kidderminster, £92, 632 

Kingston, 15, 399, 744, 897 

Kingstown, 744 

Kingswinford, 632 

Kingswood, 158, 233 452, 744, 933 

Kilmarnock, 119 

King's Lynn, 416 

Kirkcaldy, 270, 309, 343, 382, 416, 452, 668 

Kuutsford, 668 

Kobe, 824 

Lambeth, 15, 83, 158, 233, 452, 592, 677, 
705, 824, 895, 973 

Lancaster, 40, 83, 200, 488, 526, 592, 677, 
973 

Lanchester, 309 

Lane End (near Wycombe), 632 

Larne, 15, 119, 632, 705 

Leamington, 15, 270, 592, 781, 598 

Leatherhead, 83, 119, 632, 824, 898 

Leeds, 83, 200, 309, 382, 526, 632, 744, 824, 
862, 934 

Leicester, 158, 488, 526 

Leigh, 270, 526, 744, 862, 973 

Leith, 343 

Lewes, 309, 632 

Lewisham, 15, 84, 158, 488, 559, 781, 862 

Leyton, 200, 343, 559, 705 

Limehouse, 934 

Limehurst, 592 

Limerick, 46, 862 

Lincoln, 158, 233, 457, 705, 744, 898, 934 

Liverpool, 15, 205, 332, 744, 974 

Llandrindod Wells, 158, 313, 781 

Llandudno, 309, 416, 457, 488, 592, 632, 705 

Llanelly, 158 

Llanwrst, 898 

Local authorities and, 499 

London, 47, 155, 271, 559, 569, 632, 705, 
744, 780, 781, 862, 898, 974 

Londonderry, 84 

Long Eaton, 15 

Longton, 233, 457, 705, 862 

Loughborough, 559 

Lourenco Marques, 898 

Lowestoft, 119, 233 

Ludlow, 84, 560, 592, 632 

Luton, 84, 200 

Lye, 592, 632, 781 

» and Wollescote, 233 

Lynn, 271, 593, 974 

Machynlleth, 205 

Macroom, 158, 457 

Madras, 16, 344 

Maidenhead, 233, 457, 934 

Maidstone, 271, 457, 488, 592, 705 

Malvern, 898 

Manchester, 47, 205, 233, 247, 271, 344, 
457, 632, 705, 744, 862, 934 

Mansfield, 744 

Mansion lighting, 382 

Mardy, 344 

Margate, 271 

Marlborough House, 308 

Marylebone, 47, 119, 158, 159, 206, 560, 612, 
677, 744, 781, 824, 934 | 

Matlock Bath, 705 

Mauritius, 309, 416 

Merthyr, 744, 898, 974 

Mexborough, 119 

Mexico, 271 

Middlesbrough, 271, 560, 934 

Middlesex, 15, 934 

Middleton, 705, 974 

Mile End, 344 

Mill lighting, 824 

Mirfield, 271, 632 

Monifieth, 309 

Monmouth, 119, 309, 416, 560, 593 

Montross, 898 

Morecambe, 15, 47, 84, 119, 309, 593, 781, 
934 
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Morgan, 593 
Morley, 15, 47, (dercription) 85 
Moss Side, 271, 934 
Motherwell, 632, 705 
Museum, 979 
Musselburgh, 119, 457, 744, 781 
Natal, 344, 898 
Neath, 84, 457 
Nelson, 560 
Newark, 626, 862 
Newbury, 159, 309, 632 
Newcastle, 15, 47, 90, 205, 416, 560 
1 under -· Ly me, 205 
Newiagton, 119, 352, 457, 488, 593, 677, 
744, 974 
Newmarket, 119, 344 
New port, 119, 233, 705, 934 
ii (I. W.), 119, 233, 416, 526, 593 
Newton, 632 
„ Abbott, 119, 309, 821, 934 
New Z:aland, 271 
North Berwick, 119, 560 
„ London, 416, 934 
„ Shields, 382 
Northallerton, 781, 898 
Northampton, 527 
Northwich, 90, 416, 560 
Norway, 824 
Norwich, 560, 934 
Norwood, 488 
Nottingham, 527, 632, 862 
Notting Hill, 933 
Nuneaton, 416 
Oldham, 84, 271, 416, 457, 898, 934, 974 
Orient, German schemes, 742 
Orrell, 744 
Ossett, 344 
Oxford, 593 
Paddington, 15, 159, 233, 527, 744, 934 
Paisley, 119, 706, 781 
Paris, 309, 824 
Partick, 119, 781, 862, 934 
Pemberton, 119, 271, 862 
Pembroke, 677 
Penistone, 47, 119, 271 
Penzance, 119, 527, 862 
Perth, 119, 271, 344, 457, 934 
„ (W. A.), 416, 593 
Peterborough, 159, 309, 382, 677, 824 
Petersfield, 205, 271, 416, 488, 632 
Plumstead, 90, 457, 677, 706 
Plymouth, 119, 309, 560, 824, 862, 934 
Poplar, 233, 457, 527, 632, 744, 974 
Port Glasgow, 271 
„ Talbot, 744 
Portmadoc, 934 
Portsmouth, 119, 233, 271, 310, 593, 934 
Portugal, 309 
Powers, Concurrent, 33 
Provisional urders, 78, 138, 152, 233, 749 
Pwllheli, 369 
Queenstown, 383 
Radcliffe, 119, 888 
Railway atation lighting, 824 
Ramsey (I.O.M.), 781 
Ramsgate, 119, 824 
Rangcon, 677 
Ratomines, 677, 706, 749 
Ravensthorpe, 90 
Rawmarsh, 632, 781 
Rawtenstall, 781 
Reading, 90, 233, 781, 862 
Radditch, 383, 527, 593, 824, 862 
Reigate, 677 
Religion and, 168 
Retford, 677, 898 
Rhondda Valley, 593 
Rhyl, 119, 271, 457, 488, 706, 781, 825, $35 
Richmond (Yorks.), 749, 899 
Ripley, 271 
River Plate, 344, 975 
Rochdale, 527, 899 
Rochester, 593, 749 
Romford, 457, 560 
Rosario, 781 
Rossendale, 593 
Ross-shire, 706 
Rotherbam, 706 
Rotherhithe, 15, 159, 975 
Rothesay, 457, 560, 825, 935 
Rowley Regis, 159 
Royston, 457 
Rugby, 90, 271, 310, 527, 591, 632, 677 
Runcorn, 90, 271, 706 
Russia, 594, 632 
Ryde, 15, 47, 119, 233, 383, 706, 935 
Sale, 90, 560, 706, 825 
Salford, 159, 3114, 382, 416, 594. 899 
Salisbury, 15, 383, (deac:iption) 941 
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Salta, 594 

Saltburn, 159 

St. Albane, 120, 558 

St. Annes-on-Sea, 234 

St. Helens, 120, 234, 527, 559 

St. James's, Westminster, 91, 159, 862 

St. Pancras, 48, 120, 206, 416, 527, 560, 
593, 706, 744, 975 

Sandgate, 457 

Santiago, 935 

Barum, 383 

Sawmill lighting, 935 

Shanklin, 706 

Bheffield, 15, 234, 488, 594 

Sherborne Park, 44 

Bheringham, $99 

Shrewsbury, 594, 899 

Shipley, 344, 560, 677 

Shirebrook, 899 

Shoreditch, 47, 120, 310, 457, 527, 560, 594, 
632, 677, 706, 735, 782, 862, 935, 975 

Sleaford. 677, 706. 899 

Slough, 560, 706, 719, 935 

Smethwick, 120 

Bolihull, 416 

Southampton, 15, 120, 159, 206, 458, 594, 
706, 749, 782, 935 

Southgate, 120, 677, 749 

Southsea, 344, 560 

Southwold, 975 

South Shields, 48, 234, 271, 677 

Sowerby Bridge, 899 

Spain, 488 

Spennymore, 344, 677 

Stafford, 416, 565 

Staines, 383 

Stalybridge, 416 

Stanford-le-Hope, 458, 560, 825 

Stirling, 159, 206, 271, 458, 594, 782, 935 

Stockport, 48, 271 

Stockton, 417, 565, 862, 899 

Stoke, 206, 677 

„ Newington, 310 

Stone, 91, 677 

Stonehouse, 159 

Stourbridge, 48, 159, 637 

Stowmarket, 383 


Stretford, 234, 417. 458, 488, 527, 560, 677, 


706, 755, 825 
Stroud, 120 
Bunderland, 120, 344, 565, 935 
Surbiton, 120, 935 
Sutton Coldfield, 234, 458, 594, 899 
15 (Surrey), 677, 749, 825, 863 
Swansea, 527, 750 
Swinton aud Pendlebury, 120, 565, 697 
Tanfield, 706 
n (Durham), 899 
Taunton, 48, 206, 272, 458 
Teddington and Twickenham, 15, 120 
Teignmouth, 234, 417, 565, 706 
Theatre lighting, 159, 489, 619 
Tipton, 15 
Tobermory, 637, 750 
Tokio, 383 
Toronto, 899 
Torquay, 899 
Totnes, 637 
Tottenham, 565, 899 
Train, 348 
Trapani, 677 
Trinidad, 706 
Trowbridge, 159, 417 


Tunbridge Wells, 15, 234, 944, 383, 527, 


565, 750 
Tarkey, 206, 383, 488, 825, 863 
Turnstall, 594 
Twickenham, 594, 677, 782, 825 
Tynemouth, 15 
Uckfield, 91, 637 
Ulverston, 899 
Usk, 594 
Valladolid, 458 
Vatican, for the, 129 
Vaynor and Penderyn, 750 
Ventnor, 234 
Vyrnwy, 527 
Wakefield, 159, 272 
Wales and the Border, 121, 677, 899 
Walker, 458, 678, 706, 825 
Wallasey, 862 
Wallingford, 417 
Wallsend, 344 
Walmer, 863 
Walsall, 121, 234, 458, 565 
Walthamstow, 206, 488, 527, 825 
Warrington, 565, 638, 706 
Warsaw, 750 
Waterloo, 527, 760 
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Watford. 344 
Wath, 565, 706 
Wealdstone, 825: 
Wednesbury, 48, 750, 782, 863. 
Welbeck, 706 
Wellingborough, 638, 863 
West Bromwich, 597, 863, 899 


» 
» 
?» 


Ham, 121, 206. 417, 527, 935 
Hartlepool, 706 
Middlesex, 594 


Westminster, 935 
Weston-super-Mare, 91, 121, 344, 417, 493, 
8 


594, 63 
Weybridge, 91, 121, 706 
Weymouth, 91 
Wbitchurch, 782 
Whitechapel, 159, 234, 272, 310, 527, 594, 


Whitebaven, 121, 272, 
750 


706, 750, 863, 935 
527, 565, 594, 638, 


Whitefield, 565 

Whitetable, 121, 234, 417 

Wigan, 527, 782, 899, 935 

Wigton, 528 

Willesden, 121, 206, 234, 528, 678, 825 
Wimbledon, 234 

Wimborne, 458 

Winchester (aen PRT, 35, 82, 234, 272, 


706, 750, 782, 8 


Windlesham, 121, 272 
Windsor, 159, 499, 750 
Winsford. 678, 826 
Winton, 706 
Wiring, Calculations for, 655 
Withington, 121, 272 
Woking, 159, 750, 782, 900 
Wolstanton, 344 
Wolverhampton, 91, 417, 493, 565, 678, 750, 
863 


Wombourn, 706 

Wood Green, 234 

Woolwich, 206 

Worcester, 417, 565, 678, 706, 782 
Works, Planning, 958 

Worksop, 344 

Wormit, 638 

Worsboro’, 159 

Worthing, 91, 234, 863 
Wrexham, 206 

Wycombe, 234, 310 

Yarmouth, 15, 157, 272, 594, 750, 782 
York, 48, 782 


Electro-chemistry in Switzerland, 983 


a Ionic reactions and their 
significance in, 315 
-deposition of cadmium and its alloys, 
Some notes on the, by B. Cowper- 
Coles, 587 
-deposition of chromium, Notes on 
the, by 8. Cowper-Coles, 477 
-deposition of gold, 304 
-deposition of platinum, Some notes 
on the, by 8. Cowper-Coles, 40 
-magnet, A powerful, 75 
synthesis, 282 
-thermal process for the manufacture 
of phosphorus by J. B. O. Ker- 
shaw, 542 
-zincing process, Cowper-Ooles’s re- 
generative, 3 


Electrode, Aluminium as an, 248 


Aluminium as an, in cells, for 
direct and alternate currents, by 
E. Wilson, 371, 434, 443 


Electrodes, Action of drop, 281 


Metallic sulphide, 70 


Electrolysis of the alkali salts of organic 


Electrolytes, 


acids, 422 
Electrical conductivity in 
mixed solutions of, 280 

New method of measuring the 
dissociation of, 210 

Sources of error in the deter- 
mination of the heat of dis- 
sociation of, 281 

The solution of platinum and 
gold in, 962 


Electrolytic action on the Brooklyn Bridge, 
532 


chlorate works, The St. Michel, 
by J. B C. Kershaw, 791 

corrosion, 964 

corrosion of water and gas pipes 
by the return currents of 
electric tramways, by Dr. 
J. A. Fleming, 468 


Electrolytic eyetie process for the treatment 
of refractin 


" effects at Dayton, Ohio, 873 

ji indigo vat, 984 

5 iron, 316 

ii method (Cowper-Colee’s) for the 
extraction of zinc from re- 
v epe 

" nic otes upon, by J. B. C. 
Kershaw, 62 "dm by 

- Mic . The Hargreaves-Bird, 


ü separation of chlorine, bromine 
"5 iodine, A quantitative, 
4 
etand, Improved, 583 
Electrometer, Capillary, for measuring in- 
sulation resistance, 218 
Electromotive behaviour of chromium, 373 
E. M. F., Chemical equilibrium and, 967 
» Oxidation and reduction chains, and 
the influence of complex ions on 
the, 962 
. capacity of wires, by W. Moon, 
478 


e Treatment of, by electricity, 


Elevator accidente, 982 
Elieson-Naylor controller, 149 
Elliott (Prof.) on Electric traction, 957 
Elwell-Parker standard marine generating 
plant, 148 
Emmens, the gold maker, 280 
Employers Federation, The new president 
of the, 676 
Parliamentary Council, 986 
Enclosed arc lamp decision, 716 


Ead of a strike, 682 

» the horse, 970 
Engine, High ey new, 984 3 Bs 

" speed compound vertical, 
Engineer and e The relations 

between purchaser, 294 
- brauch of the Royal Navy, 961 
Engineering ir^ ru Bir M. H. White on, 
65 


ET research laboratory in its rela- 
tion to the public, 765 
trade, The, 754 

Engineers’ strike, Sequel to the, 922 

" tools, T'he resistance of, 330 
Eutertainment account, The, 835 
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Explosions, Main box, 643 
10 in main boxes, 279 
Steam pipe, 21 
Extraction of gold and the cyanide process, 


985 
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Forthcoming action, 872 : 
Foyers, Falls of, 246 
Fraud, 779 
»  Alleged, 590, 628, 665 
Frauds, Limited laws and unlimited, 729 
Freight war in African shipmente, 449 
French General Omnibus Company, New 
installations of the, 20 
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Gases, Apparatus for examining the spectra 
of, 282 
„ Influence of X rays on the luminosity 
of, 873 | 
Gauge glass (Safety) for boilers, 834 
Gears, Motor, 70 
Geipel, W., on Electric power and its appli- 
eation on the three-phase system to 
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„ and traction systems, The use of 
accumulators in connection with, 
by J. H. Rider, 136, 176 
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Mathews, F. J. A., on Notes on commutator 
design, 584 
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„ transformers, by W. G. Rhodes, 553 


Molegan, Magnetic disturbances and the loes 
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Brown (W. B.), & Co. (Bankhall), 350 
Back & Co., 987 
Bunce Bros. & Co., 423 
Bute Electrical Manufacturing Co., 719 
Camborne Electricity Supply Co., 58 
Campbell’s Patents, 22 
Canadian, British Columbian, and Dawson 
City Telegraph Company, 911 , 
Caoutchouc Company, 95 
Carluke Gas Company, 22 
Chamberlain & Hookham, 950 
Clark, E. J., 951 
Clarke, Steavenson & Co., 22 
Claud Hamilton, 608 
Clayton Engineering and Electrical Con- 
struction Company, 951 
Compound Hydro-Carbon Motor Synd:- 
cate, 249 
Crowdus Accumulator Syndicate, 534 
Crystal Electric Lamp & Rose & Bird, 130 
Deep Leads Electric Transmission Co ,607 
Doulton & Co., 873 
Dowsing Radiant Heat Co., 911 
Drake & Gorham Electric Power and 
Traction Company, 534 
Drummond Art Metal Works, 719 
Datton & Co., 797 
East’s Boat Building Company, 607 


New CoMPANIES—continued. 
Edinburgh Collieries Company, 464 
Edison-Gower Bell Telephone Company 
of Europe, 388 
Electric Automobile Syndicate, 873 
„ Lamp Supply Co., 534 
" Night Advertising Comvany, 130 
m Royalties Syndicate, 130 
" Tested Lamp Company, 952 
Electrical Power Distribution Co., 22 
Tnawing Syndicate, 249 
Electro-smelting Company, 643 
Ellis, H. G., & Co., 22 
Engineering undertakings, 951 
Falcon Iron works, 317 
Farley Cartman Company, 388 
Forward Engineering Company, 571 
Fownes Forge and Engineering Co., 283 
Freudenberg’s Automatic Telephone Syn- 
dicate, 249 
Multiple Telephone Syndi- 
cate, 2-49 
General water power, 643 
Greene, H., & Sons, 283 
Hallmark & Gill, 349 
Hamilton, Motherwell, and Wishaw Light 
Railways Company, 719 
Hampitead Electric Supply Company, 168 
Hart Accumulator Company, 987 
Hedley’s Limited, 608 
Highland Water- Power Syndicate, 917 
Himalaya Electric Railway, 797 
Hirst, A., & Son, 22 
Hodges & Todd, 95 
Howell’s Simplex Anti-inductive Tele- 
phone Syndicate, 249 
Imperial Tramways Company, 534 
Jackson & Harrison, 349 
Kidderminster and District Electric Light- 
ing and Traction Company, 987 
Land and Water Electric Power Syndicate, 
11 
Lock, Geo., & Co., 317 
London Steam Omnibus Company, 95 
Lymington Electric Light and Power Com- 
pany, 58 
Lyon's Patent Electric Refrigerator Syn- 
dicate, 3&8 
Mackey’s Electric Lamp Co., 249 
- Manuscriptor Syndicate, 249 
Marquand Accumulator Company, 534 
Martini Ozone Company, 349 
Maxim rm S.) Electrical Corporation, 
873 


Medical Battery Company, 534 
Merthyr Electric Traction and Lighting 
Company, 22 
Middleton, P. C., & Co., 950 
Milnes, G. F., & Co., 423 
National Conduit and Cable Company, 643 
Nernst Lamp Company, 95 
New British Incandescent Electric Lamp 
Company, 169 
„ Electro-Chemical Manufacturers’ As- ` 
sociation, 838 
„ St. Helen's and District Tramways 
^. Company, 720 
News aud Entertainment Telephone Byn- 
dicate, 95 
Norman & Beard, 349 
Northallerton Electric Light and Power 
Company, 684 
Page & Miles, 22 
Paris Singer, 500 
Payne & Bates, 684 
Pearson Fire Alarm Indicator, 987 
Positive Meter Company, 571 
Potteries Electric Traction Company, 58 
River Po Electric and Power Syndicate, 58 
Sandgate and Hythe Electric Company, 58 
Biddall & Hilton, 317 
Smith, Simpson & Co., 719 
Socicté Internationale de Construction 
d'Automobiles, 388 
South American Electric Company, 837 
Steel Nut and Tube Company, 797 
Stock, Sons, & Taylors, 797 
Suffolk Electricity Supply Company, 350 
Telegraph Manufacturing Company, 95 
Telephone Construction Company, 873 
i Bell Push Syndicate, 643 
Tourtel Manufacturing Company, 797 
Twickenham and Teddington Electric 
Supply Company, 58 
Universal Elcctrical Advertising Syndi- 
cate, 534 
Urban Electric Supply Company, 58 
Van Hinden Electrical Co., 8. M. 874 
Veale & Co., 571 
Wenlock Electrolytic Company, 130 
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New CoMPANIES—continucd. 
Western Capada Telephone Company, 95 
West Kent Electricity Supply Co., 719 
Whiteinch Galvanising Company, 951 
Whitstable Electric Light and Power 
Company, 58 
Wray, Cecil & Company, 797 


New distribution system, 198 
» dynamos, 627 
„ fittings, Some, 675 


„ form of alternating current instru- 


ment, by A. C. Heap, 439 

» form eee Office Wheatstone bridge, 
30 

» institution, A, 93 

» phase in alternating currents, 414 

» phase of competition, 473 

» photometer, 666 

» property of iron, A, 642 

» transformer, 552 

„ nge for aluminium, 275 

» York, Price of electrical energy at, 


» York Tramway meeting, 612 
Nickel, Notes upon electrolytic, by J. B. C. 
Kershaw, 622 
„ Some notes on the recovery and re- 
fining of, bv S. Cowper-Coles, 926 
Nobel bequest, The, 836 
Northampton Institute, 873 
Northern Society of Electrical Eagineers, 
Mr. Raworth'a presidential address 
to the, 724, 774 
Notes on belting, aan. 
„ on commutator Quien, by F. J. A. 
Matthews, 584 , 
Novel steam mo“ or, A, 393 
Number of telephones in use, 190 


GG 


Clark, Latimer, 663 

Drummond, R. O. G., 168 

Fowler, Sir John, 795 

Gent, J. T., 283 

Glanville, E. E., 316 

Herz, Dr. Cornelius, 57, 313 

Hopp Dr. John, 338, 339, 336, 463, 
55 


Jackson, Col. Raynsford, 21 
Keely, 795 

Meritens, M. de, 719 

Miles, J. R., 950 

Moore, T'hos., 755 

Morton, James, 462 
Bopwith, T , 248 

Wells, Lieut.-Col. H. L., 423 


Odd wreck, An, 614 


OrriclL RETURNS— 
Atrican Direct Telegraph Company. 249 
Alderley Edge and Wilmslow Electric 
Supply, 874 
Alliance Electrical Company, 988 
Bailey, Grundy & Barrett, 783 
Berrenberg Electric Lamp Syndicate, 423 
Bickle & Oo., 838 
British Electric Meter Company, 423 
T Electric Transformer Manufactur- 
ing Company, 464 
» Incandescent: Electric Lamp Oom- 
pany, 643 
» Thomson-Houston Company, 130 
Browett, Lindley & Co., 95 
Brush Electrical Engineering Oo., 838 
Callender's Cable and Construction Co., 130 
Camborne Electricity Supply Co., 838 
Chili Telephone Company, 500 
Chilian Electric Tramway Company, 838 
Chloride Electrical Power Storage Syn- 
dicate, 571 
Cox, Harry W., 874 
Crompton & Co., 464 
Orystal Electric Lamp and Hose & Rird, 
988 


Denner, E. G., & Co., 317 
Drake & Gorham Electric Power and 
Traction Company, 720 
Eastern Extension, Australasia, and China 
Telegraph Company, 130 
Edison & Swan United Electric Light 
Company, 464 
Edmundsons’ Electricity Corporation, 249 
Electric and General Investment Co., 249 
15 Construction Company, 500 
„ Light and Power Company, 720 


OrriclaL RETURNS— continued. 
Electric Railway and Tramway Carriage 
Works, 720 
Electrica] Development snd Firance Cor- 
poration, 951 
- Power Distribution Co., 838 
i „ Storage Company, 317 
Electricity Supply Company for Spain, 317 
English Electric Carbon Company, 350 
Exchange Telegraph Company, 350 
Folkestone Electricity Supply Co., 350 
Globe Telegraph and Trust, 464 
Harrow Electric Light and Power Com- 
panv, 130 
Hirst, A., & Bon, 988 
Hooper’s Telegraph and India- Rubber 
Works, 169 
House-to-House Electric Light Supply 
Company, 22 
Improved Electric Glow Lamp Co., 500 
Jandus Arc Lamp and Electric Co., 500 
Keswick Electric Light Company, 571 
Larne Electric Light Works, 169 
Liandrindod Wells Electric Light and 
Power Company, 59 
London Electric Supply Corporation, 59 
Macartney, McElroy & Co., 388 
Mackey's Electric Lamp Company, 838 
Mather & Platt, 951 
Mexico Electric Tramways, 571 
Monte-Video Telephone Company, 874 
New Electricity Supply Syndicate, 464 
» General Traction Company, 130 
Parker, Thomas, 249 
Penny-in-the-elot Electricity Supply Syn- 
dicate, 951 
Perth Electric Lighting Company, 350 
Porous Accumulator Company, 684 
"-emier Electricity Meter Company, 850 
8 Telegram Company, 210 
“Hythe E i 
Smith, F. W. eg. SIUE Company, 838 
panish Telephone u4 : l 
Sunbeam Tanp Compare 6% 
Telegraph Manufacturing v, 
Tyer & Co., 388 pense 999 
United River Plate Telephone ., 250 
Venezuela Telephone and Electric.) Appli- 
ances Company, 874 
Warrington and District Electric light 
and Power Company, 283 
Werner Cadmium Electric Accumulate. 
Syndicate, 838 
West African Telegraph Company, 130 
» Coast of America Telegraph Oo., 130 
» India and Panama Telegraph Co., 22 
Western and Brezilian Telegraph Co, 130 
Wireless Telegraph and Signal Co., 874 
Woolwich District Electric Light Oo., 210 


Ohmmeter, Direct reading, 923 
Oldest steam engine in existence, The, 611 
Omnibus (Accumulator) in Berlin, 833 
Order revoked, 387 
Organic acids, Electrolysis of the alkali salts 
of, 422 
Overhead wires, Electric traction without, 625 
Owen's College, Proposed new physical 
laboratories for the, 533 
Oxidation and reduction chains, and the 
influence of complex ions on the 
E.M.F., 962 
Ozone and osonised air, 248 
„ its production and applications, 295 
» On the production of, and a comparison 


of ite cost with that of other 
oxidising agente, by J. B. O. 
Kershaw, 151 


ACIFIC cable, by Charles Bright, 467 


Parallel running of alternators, 921 
Paris Exhibition of 1900, 191 
„ smoke prevention ordinance, 323 
Parliamentary, 138, 183, 196 
" inquiry re telephones, 28, 63, 
101, 139, 180, 214, 221,252 
15 Committee's report. 289, 323 
Parsons turbines, Large order for, 931 
Partnership, 116, 450, 557, 630 
Passenger and guard communication, 69 
Patent laws in Finland, 116 
Patents, Austrian, 741 
Pearson, Geo., on Municipalities as traders, 
432 
Peat, Electricity from, 716 
Penny-a-word, 752 
Perjury, Alleged, 628, 702, 821, 859 


Permeability under cross- iing f 
by W. H. Everett, 19 xa 


PERSONAL— 
Ashcroft, E. A., 375 
Barnett, H. T., 735 
Baudot, E , 168 
Bond, W. G., 873 
Boucber, J. W., 19 
Byng, G., 795 
Dane, J. E., 570 
Fujioka, Dr. Ichisuka, 209 
Faller, A. J., 795 
Fynn, V. A., 531 
Gerhardi, C. A., 717 
Hart, Jobn, 129, 464 
Harvey, T. H, 630 
Havilland, I. M. de, 795 
Hesketh, E., 247 
Hill, Claude W., 642 
Hudson, W. P., 44 
King, Wilfred, 58 
Lewis, F. H., 94 
Marquess of Tweeddale, 531 
Mitchell, H. E., 168 
Murray, E. R, 570 

i Dr. J Erskine, 531 
Owen, J. L, 591 
Poynton, W., 464 
Preece, A. H., 607 

„ W. H., 94, 314 
Regan, D. P, 982 
Röntgen, Prof., 836 
Salmony, H. M., 168, 570 
Shawflald, O. E C., 209 
Snell, J. F. C., 948 
Stevenson, D., 836 
Tonkin, A. B., 717 
Walker, E. O., 348, 464 
Wallis-Jones, R J, 531 
Walton, A. H., 717 

Webber, Maj.-Gen., 948 
Wilson, Ernest, 795 
Woodward, J. H., 581 
Young, John, 836 
Zeden, G. A., 531 


Petroff or Bir Humprey Davy? 128 
Phase transformers, 496 
Phoenix Fire Office rules, 588 
Phoephorus, Electrothermal for the 
5 of, by J. B. O. Kershaw, 
54 
Photometer, New, 666 
Physical changes induced by light, 987 
„ Laboratory, National. 545 
» laboratories for tha Owens College, 
Proposed new, 533 
„ Society, 100, 654, 690, 790, 761, 810, 


i 886 
PiPt lines and pesstocks, Planning, 568 
Pipit, Steam, 321 
Flagi&igm, 716 
lanniig orome light Midas heel jns 
" i es and pens 
Plans, sun dardisation of electrical, 145 
te, Avion of electricity on, by E. H. 


ook, 
„ and vegetables, Experiments on the 
Mt ence of electricity on growing, 
216 lim Lemsttóm, 687, 801, 841, 
Platinum and gow in electrolytes, The solu- 


„ Notes on he electro-de position of, 


by B. 
Pocket calculator, N 
Poisonous action of 8C. tylone, 247 


Polarisation of electri; radiation, 582 


Polyphase asynchro otors G. 
Rhodes, 537^ ^ meters, by W. d 


Portrait of Mr. J. W. ide 
LE. E., 607 , F. .S. president 

Position of draugh 604 

Postmastor-GenoraL ragt, E68, S0 

Post Office and mot, vans, 387 


at í 
307 Sbne bridge, New form of, 


Potential at the Chong of the electric arc, 
Drop of, ,y Mrs, Ayrton, 504 


Power oo Dein in electric railroading, 


„ Consump; : : " 

: distribute of, in rapid service, 228 

„  Electrict on shiphoard, 498 

n gas for -amways, 727 

„ scheme. Anotber large, 860 

„ Stationtests, 287, 316 

„ transen, ion, A French view of 
elecric, 475 
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Power transmission, Aluminium conductors 
for, 532 
„ transmission by belts and pulleys, 305 
33 " Electrical, 682 
: 5 Growth of, 909 
» Transmission of, by electricity, by 
Alex. Siemena, 406 
» transmission through natural media, 
Tesla’s system of, 709 
Powerful electro-magnet, A, 75 
Practical employment, Researches on high 
temperatures and their, 579 
i use of single-phase alternating 
current motors, Some notes on, 
by E. E. Hoadley, 66 
Preece's (Mr. W. H.) presidential address to 
the Institution of 
Civil Engineers, 688, 
723, 760 
presidential address to 
the Institution of 
Civil Engineers 
(article), 697 
Prepay ment meter, The Long-Schattner, 771 
Presentation to Mr. Frank King, 530 
Presentations, 21, 129, 162, 209, 423, 498, 570, 
602, 683, 795, 872 
Presidential address to the B.A., by Sir Wm. 
Crookes, 366 
to the Northern Society 


» » 
of Electrical Bagi- 
neers, Mr. Raworth's, 
724, 774 

si „ to the Iostitution of 


Civil Engineers, by 
W. H. Preece, C. B., 
&c., 688, 723, 760 
Preston's investigations on the Zzeman 
effect, 514, 549 
Prevention, Smoke, 191, 328 
Price of electrical energy in New York, 653 
Primary battery, Improved form of, 718 
„ The Doe, 440, 462 
Prisms, Luxfor, 116 
Private Bille, 832 
Problem in graphical statics, A, 57 
„ ol the distribution of electricity in 
great cities, 817 
Proctor, H. F., on Notes on electric lighting 
system at Bristol, with special 
reference to auxiliary plant, 404 
Producers, Gas, 482 
Production and applications of ozone, 295 
" of finely-divided metals, An 
. electrical method for the, 279 
of ozone, and a comparison uf 
its cost with that of other 
oxidising agents, by J. B. C. 
Kershaw, 151 
Proof of the theory of the solubility of salts 
consisting of three ions, 683 
Protection of railway traffic, 192 
- of steam heated surfaces, 6 
Provisional orders, Cost of, 222 
i i Electric lighting, 78, 138, 
209 
for electric lighting and 
trams, Applications for, 
778, 821 
Pulleys, 3 transmission by belts and, 


Pumping at Arniston Colliery, Electrical, 449 
» plant, Large electrical, 399 
Purchaser, engineer and contractor, The 
relations between, 294 


UANTITATIVE electrolytic 1 
F e bromine and iodine, A 


Geil Posts and Telegraphs, 842 
Quick- drying apparatus for cables, Vacuum, 


Rs The Ball, by Mark Barr, 769 


Rauiation, Polarisation of electric, 582 
Radiations (Solar), are they transformed into 
electricity ? 282 
Rail bond, Neptune, 665 
zd joints, Falk cast welded, 176 
rud. Power e in electric, 


Bails, Tus M of steel, 44 
» warped by expansion, 463 
Railway trains, Electric intercommunication 
in, by W. E. Langdon, 955, 991 


RAILWAYS— 
Alpine electric railway, 493 
Another proposed uuderground electric, 417 
Baker Street and Waterloo Underground 
417, 863 
Brompton ‘and Piccadilly Circus, 15, 121 
Brooklyn Elevated, 57 
Central London, 272 
City and South London Extensions, 901 
Dusseldorf and Crefeld light electric, 826 
Electrical on the West Coast, 883 
Electricity on steam, 161, 258 
French, Electric traction on, 707 
Glasgow cable, 586 
Great Northern and City, 15 
» 8t. Bernard Electric, 344 
Hampshire Light, 91 
Jungfrau electric, 459, 976 
Lignt, 272, 459, 566, 826, 869 
» in Great Britain, 552 
„ Mr. Ritchie on, 167 
„ schemes, 891 
London United Light, 826 
Metropolitan and electric traction, 16, 21, 
54, 206, 241, 528, 792 
Mumbles, 92 
Railway vraffic, Protection of, 192 
Steam, Electricity on, 162, 461 
Third Avenue Railroad, New York, The 
electrical equipment of, 982 
Underground, and investors, 2 
i electric, The ventilation of, 


605 
Waterloo and City, 16, 72, 244 
Mishaps on the, 6412, 
873 


Wood Green-Strand Underground, 792 


Randall telephones, 606 

Rapid service, Consumption of power in, 228 

Ratios, Cylinder, 435 

Raworth's (Mr.), Presidential address to the 
Northern Society of Electrical Ea- 
gineers, 724, 774 

Raymond-Barker'e accumulation null method, 
Joint test: supplement to, by A. D. 
Constable, 37 

Rays of the glow worm, 835 

Reaction carbon brush-holder, 548 

Reactions (Ionic), and their significance in 
electro-chemistry, 315 

Receiving order, 269, 374, 932 

Recognition, 984 

Raduction of capital, 13, 576 

Refining and recovery of nickel, Some notes 
on the, by 8. Cowper-Coles, 926 

Refractory ores, Cowper-Coles electrolytic 
cyclic process for the treatment of, 
788 


Refuse destructors, 716 
The designing and con- 
struction of, by F. L. 
Watson, 354 
Regeneration of X ray screens, 825 
Regenerative F process, Cow per- 
Coles’s, 3 
Regulation, Decision on dynamo, 74 
Regulations, Wiring rules and supply, 509 
Relation of chemistry to electrical engiacer- 
ing, 75 
Relations VE purchaser, engineer, and 
contractor, The, 294 
Relative costs of copper and aluminium, 
Notes on the, by J. B. C. Kershaw, 
904 
11 costs of copper, aluminium, and 
iron, when used as electrical con- 
ductors, by J. B. C. Kershaw, 331 
Relays, Telephonic, 547 
Release of trustee, 269, 525, 704 
Raligion, Electric lighting and, 163 
Repeal the Conciliation Act, 20 
Research laboratory (The engineering) i in its 
relation to the public, 765 
Researches on high temperature and their 
practical employment, 679 
Resistance, Capillary electrometer for mea- 
suring insulation, 218 
i (Collapsing) of flue tubes, 611 
ii of alloys, Electrical, 293 
" of engineer's tools, 330 
" of mercury, Constitution and, 682 
" of steele, Ellectrical, 982 
" of the human body, 642 
5 to trains, Atmospheric, 517 
Tractive, on tramways, 497 
Resistances, Metallic, by E. Kilbarn Scott, 
71, 107, 187 
i Train, 103, 623 


Retarn currents of electric tramways, O 1 the 
electrolytic corrosion of gas and 
water pipes by the, by De. J. A. 
Fleming, 468 

Returns (Earth) on tramways, 530 

Reversing switch, Lift controller and, 896 


REVIBWS — 

Acetylene gas, its nature, properties, and 
uses, &c., by G. F. Thompson, 142 

Aerial or wire rope tramways, 615 

Algebra made easy, by E. J. Houston and 
A. E. Kennelly, 815 

Alluminio, L', by Carlo Formenti, 959 

American X Ray Journal, August, 1898, 
815 

Archives of the Róntgen ray, 815 

Oalorific power of fuels, by Herman Poole, 


255 
Chemical analysis, qualitative and quanti- 
tative, by Wm. Briggs and R. W 
Stewart, 326 
Colorazione e decorazione dei metalli per 
via Chimica ed elettrica, by J. 
Ghersi, 959 
Dictionnaire de l'Industrie, 219 
Discharge of electricity through gases, by 
J. J. Thomson, 519 
Distribution de l'energie par courants 
polyphasés, by J. Rodec, 358 
Dizionario Tecanico in quattre lingue: 
Italiano, Tedesco, F'rancese, Inglese, 
326 
Electrical engineers' central station direc- 
tory, 403 
j testing for telegraph enginears, 
by J. E. Young, 220 
traction, by E. Wilson, 218 
Electricity and magnetism, by F. E. 
Nippar, 325 
" made easy, by E. J. Houston 
and A. E. Kennelly, 815 
Elektricitit direct aus Kohle, by E. da 
Fodor, 815 
Elementary general science, by A. P. Sim- 
mons aud L. M. Jones, 254 
Essai sur la theorie des machines electriques 
a iafluence, by V. Schaffers, 276 
Firat stage in organic caemistry (practical), 
for the Science and Art Elementary 
Examination, by F. Biddow, 815 
Gas and petroleum engines, by A. G. 
Elliott, 958 
General Elementary Science, by Wm. 
Briggs, M.A., 255 
Indicator Handbook.—Part L, by c. N. 
Pick worth, 443 
Industrial electricity, by H. de Graffign 
Translated and arranged by A 4. d. 
Elliott, B.Sc., 143 
Interpretation of mathematical formules, 
by E. J. Houston and A. E. Ken- 
nelly, 815 
Introduction to Algebra for the use of 
secondary schools and technical 
colleges, by G. Chrystal, M.A., 484 
Iatroductory course of practical magneusm 
aud electricity, by J. R. Asnworth, 
484 
James Clerk Maxwell, and modern physics, 
by R. T. Glaz:brook, 519 
Law of electric lighting, by J. 8. Will, Q.C., 
325 


Mechanical engineers’ office companion, by 
R. Edwarde, 443 
Mechanics of machinery, by A. B. W. 
Kennedy, 403 
Middle Algebra, A, by Wm. Briggs and G. 
H. Bryan, 959 
Modern switchboards, by the Cutter Eleo- 
trical and Manufacturing Co., 520 
Nichelatara Argentatura, Doratura, 'Rama- 
tura Metallizzizione, by J. Ghersi, 
959 
Pocket electrical dictionary of electrical 
words, terms and phrases, by E. J. 
Houston, 815 
Practical Engineers’ Pocket Book, 1899, 959 
ii Mechanics, by Sydney H. Wells, 
958 
j organic chemistry for the 
elementary and advanced ex- 
aminations of the Science 
and Art Department, by Geo. 
George, 255 
Removal and disposal of town refase, by 
Wm. H. Maxwell, 359 
Second stage mathematics, by Wm. Briggs, 
615 
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REviews— continued. 
Steam boiler construction, by W. S. 
Hutton, 143 
is boilers and their heat efficiency, 
by Bryan Donkin, 615 
Storage battery, The: A practical treatise 
on the construction, theory and use 
of, by Augustus Treadwell, 621 
Submarine telegraphs: their history, con- 
struction and working, by Charles 
Bright, F.R.S.E., 276 
Telephone: Outlines of the development 
of transmitters and receivere, by 
W. J. Hopkins, ‘158 
Theta-phi diagram, by H. A (iolding, 958 
Tutorial Algebra, by Wm. Briggs and G. H. 
Bryan, 959 


Revolving inductor, Alternating machine 
with, 778 
Rheophores, New universal terminal con- 
nector for, 549 
Rheostat and the series parallel controller, 
Comparison of, for street electric car 
service, 683 
Rhodes, W. G, on Modern transformers, 553 
on Polyphase asynchronous 
motors, 331 
on The use of simple sine 
curves in alternating 
current problems, 395 
Rider, J. H., on The use cf accumulators in 
connection with lighting and traction 
systems, 136, 176 
“ Riker” electric phaeton, The, 314 
Ritchie, Mr., on Light railways, 167 
River Plate, From the, 94 
Road traction, Stcrage batteries for, 925 
Rolling mills, Electrical power in, 420 
Róatgen ray theory, 518 


„ Tays in medical work, 627 

" » in the Soudan, 387 

" „ op the Source of, in focus 
tubes, by A. A. Campbell 


Swinton, 98 
„ Society's Conversazicne, 795 
Rope, Driving, 910, 916 
Rotary converter, The largest, ever built, 491 
Rotatory converters, 734 
» Converters, by S. P. Thompson, 759, 
802, 843, 881, 917 
Rubber output, The Amazon, 345 
Rucker's (Prof. A. W.) address to the Inter- 
national Conference on Terrestrial 
Magnetism and Atmospheric Elec- 
tricity, 429 


AFETY gauge glass for boilers, 834 


^ tbird-rail traction system, A, 287 
St. Michel Electrolytic Chlorate Works, by 
J. B. C. Kershaw, 791 
Sargent’s electrical attachment for steam 
engine indicators, 220 
Scenery, Pecuniary value of fine, 837 
Scholarahips, 20, 873, 911 
Schools for mechanics, Summer, 281 
Schuckert & Co., Jubilee of, 670 
Scientific and literary educaticn, 611 
Scott, E. Kilburn, on Electric tramway trac- 
tion by combined accu- 
mulatorand trolley wire, 
340, 394 
on Combined destructors 
and electric light planta, 


19 9 


856 
2 Wn on Metallic resistances, 71, 
107, 187 
Search light, Hart's patent automatic flash 
and, 703 
„ lights for the defence of the Thames, 
984 ; 


Secondary batteries, Charging, 438 
5 battery, Hart, 797 
ye cell, Comparison between charging 
a, at constant potential and con- 
stant current, more especially 
with regard to efficiency, by 
A. A. Cahen and J. M. Donald- 
son, 433 
Self-oiling trolley barp, Excelsior,” 248 
Semi-electrolytic process of gold assay, A, 


Separation of chlorine, bromine and iodine, 
A quantitative, 349 
i of copper, The technical, 533 
Series- -parallel controller for street electric 
car service, Comparison of the 
rheostat and the, 683 


Shannon power scheme, 156 
Share lists of continental electrical com- 
panies, 106 
Shipyard, Electrical power on, 498 
Shock fatalities, 209, 606, 643, 908, 948 
» fatality at Cape Town, Electric, 349 
Shoreditch cum Blackheath, 569 
i Vestry electric light and refuse 
destructor accounts, 735, 857 
Short circuit, One way of finding a, 985 
» method of determining traneformer 
efficiencies, A, 40 
Shunt wound dynamos, Drop in voltage in, 
583 
Side-lights on cable routes, 441, 464, 480, 
Siemens, Alex., on Transmission of power by 
electricity, 406 
„ and Halske sliding contact for 
electric tramways, 62 
Signalling in Arctic and Antarctic expedi- 
tions, The use of electric balloon, 
by Eric Bruce, 505 
Signal, The evolution of the line, by A. V. 
Abbott, 356 
Signals, Mine, 289 
Silent discharge of electricity on atmospheric 
air, The influence of the, 365 
Simla, Water-power utilisation at, 168, 420 
Sine curves, The use of simple, in alternating 
current probleme, by W. G. Rhodes, 
395 
„ waves on ocean cables, 796 
Single-pbase alternating current motors, The 
use of, 827 
ji alternating motors, Some notes 
on the practical use of, by 
E. E. Hoadley, 66 
Slides, Thomson & Varley, 280 
Sliding contact for electric tramways, The 
Siemens & Halske, 62 
Smashing point of a glow lamp, by F. W. 
Carter, B.A., 263 
Smelting, Electric, 186 
Smoke comparisons, 463 
„ nuisance, 156. 307, 414, 630, 833 
at Oldham, 835 
" ji at Pittsburg, 422 
» prevention, 191, 328 
E ordinance, Paris, 323 
" problem, 754 
» question in London, 607, 885, 911 
Smokeless combustion, 257 
Snowstorm, The underground trolley in a, 
983 
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American Electro-Therapeutic Association, 
i 421 


» Society of Mechanical Engineers, 
829 
Electrical Standardising, Testing, and 
Training Institution, 463 
Electro-Harmonic, 463 
Falcon Works Engineering Society, 834 
Institution of Electrical Engineers, 651, 
717, 754, 819, 837, 894,926, 


970 

n of Electrical Engineers (Stud- 
ents), 796 

T of Junior Engineers, 21, 129, 
423, 606 

i of 5 Engineers, 168, 
570 

» of Mining Engineers, 313 


Manchester Association of Engineers, 462 

Northern Society of Electrical Engineers, 
606, 919 

Róntgen Society's Conversazione, 795 

Royal Institution, 57, 718, 836, 911 

„ Society, 795, 873, 910 

Société Internationale des Electricians, 
212, 348, 949 

Society of Arts, 718, 796 

5 of Engineers, 94 
Yorkshire College Engineering Society, 642 


Softening, Watcr, 611 

Solar radiations, are they traneformed into 
electricity ? 282 

Solubility of salts consisting of three ions, 
Proof of the theory of the, 683 

Bolution of platinum and gold in electro- 
lytes, The, 962 

Solutions, Electrical conductivity of dilate, 

282 


5 The calculation of the conductivity 
i of aqueous, 347 
Some motors and a moral, 437 
Sonja arc lamp, The, 342 


Source of Röntgen rays in focus tubes, Oa 
the, by A. A. Campbell Bwinton, 93 
Bouth: African Electrical News, 230 
Space telegraphy, Improvements in 
by Dr. Oliver Lodge, 992 
„ telegraphy, Prof. Lodge on, 889 
Spark Mes Trowbridge's experiment 3 on 
08 
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Specific Pon of metals at low temperatures, 
474 


Specifications, Electrical engineers’, by J. A. 
McLaren, 538, 576 
Spectra in magnetic fields, Researches on the 
variations of, 986 
„ ot uen Apparatus for examining, 
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Speeds, Tramway, 399 
Stage appliances, Electrical, 498 
„ machinery at Drury Lane Tneatre, 
Electrical, 910 
Standard C.P. of incandescent lamps, 9 
h cell, The Daniell as a, 603 
» The Weston, 947 
Standardisation of electrical plant, 145 
Standardieing steam engines, 817 
Standards, Hibbert 1-volt, 13 
Stand, Improved electrolytic, 583 
Starter, motor, Under voltage and overload 
automatic, 129 
Btarting of gas engines, The, 259 
Statics, A problem in graphical, 57 
Status of aerial navigation, The presert, 357 
„ Present, of electrical engineering, 314 
Steam and electricity from water power, 
Cost of, compared, 56 
„ boiler furnace, A A, 872 
» cylinders, Compression in, 983 
„ engine governors, by J. Davidson, $21, 
889, 9 
ji » The oldest in existence, 611 
„ engineering, Central station, 353 
„ engines, Economy of different crank 
axles in, 522 
High speed, 947 
Standardising, 817 
Sulser, for electrical instal- 
lations, 852 
ji „ Thermal efficiency of, 446, 482 
„ heated surfaces, The protection of, 6 
„ motor, A novel, 393 
„ pipe explosions, 21 
„ piping, 321 
„ Tailways, Electricity on, 161, 258 
„ separator, Meldrum'e, 910 
„ turbine, The, 617 
aud the unipolar dynamo, 
833 
» using plant, 4 
- S „ by J. A. Jeckell, 25 
„ working, Economical, 499 
Steel rails, Tne testing of, 44 
Steels, Electrical resistance of, 982 
Stock, An improved bit, 280 
Stoking, Mechanical, 31 
Storage batteries for road traction, 925 
Recent developments in the 
applications of, by J. 
Appleton, 353, 391 
Strength of air, The dielectric, 150 
Stresses, Bearing, 872 
Strike, 156 
Submarine cable vessels, 659 
5 cables, Breaks in, 651 
si mines in Baltimore Harbour, 
Explosion of, 599 
" telegraphs, Interference of electric 
tramways with, 695 
Subsiderce at North wich, 854 
Sulphide electrodes, Metallic, 70 
ore process, The Swinburne, 887 
Sulzer steam engines for electric installations 
852 
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Superbeated steam, Application of, 857 
Supersession of the trolley, 581 
Supply of electrical energy, The, 81 
»  regulatione, Wiring rules and, 509 
Surface contact electric traction systez, 
Anderson's, 657 
5 " system, A mechanical, 90 
" 1 tram way, p Thom psce- 
Walker, 682 
ü contacts, Electric traction by, by 
8. P. Thompson and 
Miles Walker, 541, 575 
" Street traction r., 717 
Burgary, 209 
Susceptibilities of materials, Magnetic, 144 
Swinburne sulphide ore process, 887 
Swinton, A. A. Campbell, on The source d 
the Rontgen rays in focus tubes, % 
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S witches, Motor starting, 19 

Switching on, The behaviour of a trans- 
former at the instant cf, by Alfred 
Hay, 326, 333 

Syncbronism in wireless telegraphy, 402 

Syntonieed wireless telegraphy, Lodge's 
system of, 260 

Szezepanik Telelectroscope, 162 


T ACOMA-SEATTLE electric light and 
power scheme, 421 
Taunery, Electric motors in a, 401 
Tariff notes, 618 
Technical education and industrial develop- 
ments in France, 716 
French, 191 
in Great Britain and on 
the Continent, 74 
si schools of Germany, 539 
separation of copper, 532 
Telegraph Construction and Maintenance 
Company's twin screw cable ship, 
Anglia, The, 564 
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TELEGBAPH— 
African, scheme, 207 
Australian landlines, Delays on, 160, 384 
Berber-Suakin, 793 
Buenos Ayres service, 17 
Canadian, 752 
Central and South American Telegraph 
Company, 17 
Ceylon telegraph extensions, 346 
Chinese, 460 
Code messages to the West Indies, 54 
Companies’ combination, 161 
- Destroying, insulators, 341 
Fashoda, 945 
Fire alarm protection, A great advance ir, 
by J. W. Aydon, 454 
Government, in Cuba, 869 
Great Northern Telegraph Company, 54 
Indian, 831 
Interruptiors and repairs (see "Telegraph 
Notes" each week.) 
T to Australian trunk land- 
lines, 17, 54 
Misleading information, 601 
Mistaken generosity, 54 
Persia telegraphs snd telephones, 660 
Poles, Wooden, 601 
Rates, Proposed reduction of inter-colonial, 
in Australia, 601 
» tothe Arge ntine Republic, 870 
„ to the Cape, Reduction of, 869 
West Indian, 529 
Wire export trade, 92, 245, 419, 567, 752, 
907 


Telegraphic communication with Iceland, 127 
ji communication with Klondyke, 
529 
N communication with the West 
Indies, 277 
Telegraphy, Dacretet on Hertzian, 223 


is Improvements in magnetic space, 
by Dr. O. Lodge, 993 

» Improvements relating to elec- 
tric, 227 


"i Light-electric, 463 
^ Military, and the 
manœuvres, 278 

» Religion and, 752 

T Space, Prof. Lodge on, 889 

" Synchronism in wireless, 402 

s Wireless, 21, 129, 210, 264, 346, 
570, 908 

Lodge’s system of syn- 
tonised, 260 

Telelectroscope, Szczepanik, 162 
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Automatic Exchange, 332 

Bedford, 755, 826 

Birmingham, 160 

Bristol, 345 

Cape Town, 311 

Chicago exchange, Common battery system 
for the, 620 

City and the telephone service, 708, 793, 
869 


» Police and the, 752, 997 
. Communication between Paris and Berlin, 
245 
Edinburgh, service, 54, 680, 869 
Exchange, 346 
Fire alarms and, 418 
French, 945 
Glasgow, 311, 384, 460, 596, 793, 907 


TELEPHONE—con/inued. 
Glasgow, Municipal license for, 499, 567 
Hampstead Vestry and the telephone 
company, 793, 869 
Huddersfield, 311, 639 
in South Africa, 945 
Indicator, An improved, 731 
Inquiry, Parliamentary, 28, 63, 101, 139, 
180, 214, 221, 252, 289, 311, 323 
Islington, 869 
Liverpool and the, 907 
Manchester, service, 418, 567, 596, 639, 793 
Municipal licenses, 510, 680 
Mutual Telephone Company, 18 
National Telephone Company’s defence, 
752 
i Telephone Company and the St. 
James's Vestry, 18, 93, 245 
Newcastle, 567 
Newington, 161 
Number of telephones in use, 190 
Parliamentary Committee’s report, 289, 
311, 323, 639 
Persia, Telegraphs and telephones in, 660 
Pipes in the city, 494 
Post Office and telephones, 54 
Postmaster-General and the telephone 
service, 680 
Purchase, 855, 945 
Question, The, 221, 277, 460, 680, 794 
Randall telephones, 606 
St. Pancras and the Telephone Company, 
596 
Sarvice, The, 221, 277, 460, 680, 791 
Bwansea, 708 
Tunbridge Welle, 311 
York, 601 


Telephonic instruction by correspondence, 
606 
» relays, 547 
Telephony, Long distance, 837 
Tender matter, A, 386 
Terminal connector for rheophores, New 
universal, 549 
T atations, Electric traction at, 167 
Terrestrial magnetism and atmospheric elec- 
tricity. Prof. A. W. Rucker's 
address to the B.A. Interna- 
tional Conference on, 429 
T magnetism, by A. E. Cotterell, 
370, 400 
Tesla and his critica, 908 
» marvels, More, 871 
„ 8ystem of electric power transmission 
through natural media, 709 
Testing battery, New portable, 666 
5 boiler, 148 
» Indicator, 948 
» furnace circularity, 603 
„ of steel rails, The, 44 
Tests, Hill climbing motor car, 986 
„ Power station, 287, 316 
Theatre lighting, 619 
Theory of accumulators, 21, 762 
» Of the gas engine. Influence of the 
variation of specific heat upon the, 
by W. H. Booth, 554 
» Of the induction coil, 980 
„  Roatgen ray, 518 
Thermal etficiency of steam engines, 446, 432 
Thermophone, 498 
Tbermophones, 949 
Theta-phi chart, 755 
Third Avenue Railroad, New York, The 
electrical equipment of, 982 
„ rail traction system, A, 287 
Thompson, S. P., and Miles Walker, on 
Electric traction by surface 
contacta, 541, 575 
» S. P, on Rotatory converters, 
759, 802, 843, 881, 917 
$$ -Walker surface contact tram- 
way, 682 
Thomson and Varley slides, 280 
Three-phase circuits, A convenient rule for 
the calculation of, 531 
j system, Electric power and 
its application on the, to the 
Bristol Waggon and Car- 
riage Works, by W. Geipel, 
427 
Three-wire circuits, Improved dynamo for, 


(Tommasi system) Fulmen accumulators at 
the Exhibition of Automobiles, 179 

Tool trade, The American, 498 

Tools (Engineers'), The resistance of, 330 

Total immersion, Hydrometers of, by A. W. 
Warrington, 540 
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Town v. country life, and electric tram- 
ways as a remedy, 386 
Trade Unionism rampant, 641 
* More, 604 
Train resistances, 103, 623 
Trains, Atmospheric resistance to, 517 
„ Motor fans on, 94 


TRACTION AND T8AMWAYS— 
. Aberdeen, 159, 528, 825 
Accrington and Rossendale, 383, 595, 863 
Accumulator, 540 
American electric, French view of, 773 
Anderson’s surface contact electric traction 
system, 657 
Application of alternating currents to 
electric traction, 648 
Arbrcath, 782 
Audenshaw, 234 
Austria, 750, 975 
Ayr, 595, 750, 782 
Bangor, 750, 935 
Barking, 234 
Barnsley, 48, 825 
Barrow, 528 
Barry, 975 
Bath, 678, 825 
Belfast, 243, 272, 310, 383, 493, 528, 706 
Belgium, 678 
Berlin, 458, 825 
Birkdale, 231 
Birkenhead, 48, 678, 750 
Birmingham, 206 
Black Country, 92 
Blackburn, 344, 565 
Blackpool, 234, 417, 873, 900 
- and Fleetwood (description), 
123, 206 
Blantyre and Wishaw, 458 
Bootle, 272 
Bournemoutb, 595 i 
Bradford, 121, 150, 163, 206, 272, 299, 310, 
3344, 383, 458, 528, 782, 863 
- accident, 462, 482, 532, 570, 605, 
754, 806 
Brentford, 458, 706 
s: and Hanwell, 706 
, Brierley Hill, 15 
Brighton, 565, 638, 863 
Brietol, 206, 595, 750, 825, 863, 900, 935, 976 
Bromley, 206 
Broughty Ferry, 458 
. Buenos Ayres, 234, 595, 678 
Burnley, 458 
Calcutta, 206, 493 
Cambourne and Redruth, 750 
Cambridge, 234 
Canaries, The, 48 
Cape Town, 458 
Cardiff, 528, 826, 973 
Carlisle, 595, 638 
Cassel, 458 
Caatham, 159, 206 
Cheltenham, 54, 121, 243, 864 
Chichester, 493 
Chiswick, 91, 121 
Christchurch, 458 
Clontarf and Hill of Howth, 91, 638 
Coatbridge and Airdrie, 566, 595, 750, 782, 
826, 975 
Colchester, 782 
Colombo, 159, 243 
Colwyn Bay, 417 
Comparative costs of cable, ime and 
electric tramways in 1895 and 1898, 
817 
Corea, 310 
Cork, 159, 751, 826, 905, (description), 937 
Coventry, 417 
. Cradley Heatb, 54 
Cuba, 162 
Dartford, 493 
Darwen, 707, 782, 905 
Derby, 91, 678, 900 
Dawsbury, 418, 638, 864, 900 
Dollymount and Howth, 751 
Doncaster, 751, 936 | 
Dover, 54, 310, 417, 458, 678, 975 
Dublin, 15, 54, 121, 243, 272, 344, 417, 566, 
706, 751, 826, 936 
and Lucan, 272 
121, 160, 458, 595, 638, 678, 707, 
782, 864 
7 and Stourbridge, 936, 975 
Dundalk, 458 
Dundee, 417, 458, 707, 864, 936 
Durban, 160, 383 
Earth returns on tr: m ways, 530 
Eccles, 383 
Edinburgh, 936, 976 
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Elbeuf electric, 924 
Electric, at terminal stations, 167 
í by surface contacts, by 8. P. 
Thompson and Miles Walker, 
541, 575 
" Prof. es on electric traction, 
95 
i tramway traction by combined 
&ccumulator and trolley wire, 
by E. Kilburn Scott, 340, 394 
- without overhead wires, 625 
Exeter, 417, 864 
Farnborough, 243, 782 
Forthcoming tramways, 54 
Gas, 654 
„ v. electric, 699 
Gateshead, 383, 418, 905 
Gillingham, 54, 864, 936 
Glasgow, 243, 310, 344, 386, 458, 528, 570, 
597, 633, 750, 792, 864, 936, 976 
$5 and Paisley, 207 
Gosport, 595 
Gravesend, 383, 595, 750, 905 
Grays, 459 
Great Grimsby and Cleethorpes, 864 
„ Orme, 976 
„ Yarmouth, 418, 678 
Greenock, 243, 826, 905 
Grimsby, 418, 678 
Halifax, 160, 384, 418, 459, 566 
Hamiltcn, Moiherwell, and Wishaw, 566 
Hammersmith, 678 
Hanley, 160 
Hanwell, 92 
Harzburg, 678 
Hastinge, 16, 751, 864, 936 
Hawaii, 528, 566 
Hayling Island, 678 
Herne Hill to Farnborough, 16 
Hesse-Hull, 566 
Hountlow, 706, 782, 905 
Huddersfield, 160, 207, 243, 310, 493 
Hall, 243, 493, 678, 751 
Hungary, 207, 595, 679 
Hyde, 122, 595 
Ilkeston, 792 
Ingleton, 160 
Interference of electric tramways with 
submarine telegraphs, 695 
Ipswicb, 869 
Isle of Thanet, 528 
Italy, 122, 207, 344, 638, 678 
Johannesburg, 243, 459 
Johnstone, 92, 207, 243, 310, 384, 595 
Keighley, 528 
Kew and Hounslow, 869 
Kidderminster, 16, 459, 566 
Kingston, 936 
Kirkcaldy, 16, 493, 395 
Laxey and Ramsey, 54, 160 
Leamington, 459, 595, 679 
Leeds, 54, 122, 243, 272, 345, 459, 566 
Leicester, 272, 528 
Limerick, 16, 122, 243, 277, 638 
Lisbon, 310 
Liverpool, 243, 310, 345, 459, 493, 528, 638, 
679, (description) 750, 792, 826, 869, 
905, 936, 976 
Liversedge, 493, 905 
London County Council and electric trac- 
tion, 92, 122, 869 
„ X United schemes, 537, 589, 679, 905 
Lowestoit, 595 
Madrid, 463, 566 
Manchester, 54, 122, 160, 310, 566, 595, 639, 
679, 707, 755, 792, 869, 906 
Margate and Ramsgate, 310 
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Portugal, 792 
Potteries, 566 
Power gas for tramways, 727 
Pwllheli, 459 
Ramsey, 122, 207, 596 
Reading, 792 
Redcar, 244 
Redditch, 160, 596 
Renfrew, 122 
Rheims, 792 
Rhyll, 310 
Road traction, Storege batteries for, 925 
Rochdale, 272 
Rochester, 122 
Rotherham, 869 
Russia, 48, 418 
St. Helens, 244, 751 
Safety third-rail sy stem, 287 
Salford, 384, 529, 751, 906 
Scarborough, 494, 679 
Sculcoates, 459 
Shanghai, 310 
Sheffield, 54, 272, 459, 869, 936 
South Shields, 679 
„ Staffordshire, 16, 122, 160, 244 
Southampton, 16, 54, 244, 459, 529, 596, 
679, 826 
Bouthend, 529, 936 
Bouthport, 92, 207, 384, 418. 936 
>. to Lytham, 16, 345 
Spain, 310, 792 
Speed of electric cars, 751 
Spen Valley, 792, 976 
Stockton, 567 
Stoke-upon-Trent, 127 
Street traction v. surface contacts, 717 
Stretford, 793, 936 
Suggested line, A, 345 
Sunderland, 345, 418, 460, 869 
Swanscombe, 460 
Swansea, 418, 460, 751 
Teddington, 793 
Tees-side, 54, 679 
Thompson-Walker surface contact tram- 
way, 682 
Tipton, 207 
Town v. country life and electric tram- 
ways as a remedy, 386 
Tramway Bills, 16, 160 
i speeds, 399 
Tunbridge Wells, 16, 207, 345 
Twickenham and Hounslow, 595, 639, 679, 
707, 782, 906 
Tynemouth, 160, 310, 460, 869 
Use of accumulators in connection with 
lighting and traction systeme, by J. 
H. Rider, 136, 176 
Vienna, 418 
Wallasey, 639, 793 
Walsall, 277 
Walton-on-the-Naze, 244 
Warwick, 92, 207, 906 
Waterloo, 680 : 
Watford, 596 
West Bromwich, 54, 906 
Wheatley, 793 
Wigan, 244 
Winton, 54 
Withington, 54, 751, 936 
Wolverhampton, 122, 418, 567, 680, 826, 
906, 936 
Worcester, 906 
is and Staffordshire, 127 
Wrexham, 906, 976 
Yarmouth, 127, 596, 708, 793, 936 
York, 384 
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tance, by Prof. Geo. Forbes, 


: 844, 879 

j of electric power, dis- 
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r of a power, Wireless, 
69 


j Freach view of electrical 
power, 475 

" Growth of electric power, 909 

i of power in mining, Electrical, 
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- of power by electricity, b 
Alex. Siemens, 406 d 
h through natural media, Tesla'a 
system of electric power, 709 
Treatment of elephantiasis by electricity, 347 
Trials, Motor vehicle, 283 
Tribate to Dr. J. Hopkinson, 339 
Trolley Conduit v., 853 
„ harp, Excelsior self-oiling, 248 
» The superseesion of the, 581 
» Underground, in a snowstorm, 984 
» wire, Electric tramway traction by 
combined accumulator and, by 
E. Kilburn Scott, 340, 394 
Trowbridge's experiments on spark tension, 
908 


True heating surfaces, 322 

Tunnel haulage, Electricity for, 420 
Turbine, The eteam, 617 

aud the uni-polar dyns- 


mo, 833 
Two-hundred volt lamp in practice, The, by 
J. C. Fish, 5 
" -and-twenty volts and alteras- 


ting current systems, 561 


NDERGROUND railways and ir 
vestors, 2 
" trolley in a snow- 
storm, 984 
Unipolar dynamo, The steam turbine and 
the, 833 


Uaiversal terminal connector for rheophores, 
New, 549 
Unlimited frauds, Limited laws and, 729 
Use of accumulators in connection with 
ligbting and traction systems, by 
J. H. Rider, 136, 176 
„ ok electricity on warships, 658 
„ of mechanical power, 944 
» of single-phase alternating current 
motors, 827 
Utilisation of waste products, Electricity 
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ACUUM quick-drying apparatus for 
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Value of the ampere, 474 
„ of fine scenery, Pecuniary, 887 
Valve, Berchem’s automatic steam cylinder 
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Variation in specific heats, Influence of the, 
upon the theory of the gas engine, 
by W. H. Booth, 554 

Variations of spectra in magnetic fields, Be 
searches on the, 986 

Varley & Thomson slides, 280 

Vat, Electrolytic indigo, 984 

Vegetables and plants, Experiments on the 
influence of electricity on growing, 
by Selim Lemstróm, 687, 801, 841, 
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Each Instrument has its Scale specially prepared; we do not print our Scales. 


CATALOGUES FREE ON APPLICATION. 


»ovress: 84, QUEEN ST., CHEAPSIDE, LONDON, E. b. 


AGENTS :—Messrs. W. McGEOCH & Co., 108, Argyle St., Glasgow; and 
Mr. S. JEVONS, Electric Stores, Minories, Birmingham. «« 
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WALTHAM ENG. C0., 


46, YORK STREET, 
BUCKINGHAM GATE, S. W. 


ART METAL WORKERS. 


“ Switchboard, London. 


Telegrams : 


CAN | BECOME AN ELECTRICAL —— 


OR. 
A yo 


BY ey O 
EI 8 


ENGINEER. 
a 


THE ELECTRICAL & GENERAL ENGINEERING 
COLLEGE, 


PENYWERN HOUSE, EARL'S COURT. 


Bentor Instructor 
C. CAPITO, X. I. R. ., M.I.M.E. 


Extensive Laboratories, Testing Rooms, Dynamo Room, 


Steam Engine, Workshops. | 
Recommended by moat of the leading engineering firma. 11 


Official Motices. 


Principal : 
W. de TUNZELMANN, B.Sc. K. I. . | 


CORPORATION OF LON DONDERRY. 


HE CORPORATION OF LONDONDERRY invite tenders for 
the supply of Arc Lamp Globes and Carbons till year ending 
December 31st, 1899. 

Schedules of quantities and further particulars may be obtained 
on application to Mr. R. V. Macrory, City Electrical Engineer, 
Londonderry. 

Carbon tenders to be accompanied by samples marked ‘‘ Tenders 
for Carbons," to be lodged with tenders for globes, marked ‘‘ Tenders 
for Globes," not later than December 30th, 1898, The lowest or any 
tender not necessarily accepted. 


R. N. CHAMBERS, Kwr., 
Town Clerk. 4249 


COUNTY BOROUGH OF BURNLEY. 


Tenders for Electric Lighting Cables and Switchboard. 


HE CORPORATION OF BURNLEY invite tenders for the 
Supply and Delivery at their Electricity Supply Station of 
Underground Cables. 

Specification, schedule of quantities, and form of tender may be 
obtained on application to Mr. W. R. WRicHT, the Borough Elec- 
trical Engineer, on payment of a deposit of £1 ls., which will be 
returned on receipt of a bond fide tender. 

Sealed tenders for cables, endorsed Tender for Cables,” and 
addressed to the Chairman of the Electricity Sub-Committee, Town 
Hall, Burnley, must be delivered on or before Tuesday, January 
10th, 1899. 

The Corporation also invite tenders for a new Switchboard. 
Specification and particulars of the date for delivery of tenders can 
be had on application to the Electrical Engineer as above. 


By order, 
WM. T. FULLALOVE, 
Town Clerk. 
Town Hall, Burnley, 
December 15th, 1898. 4259 


EDINBURGH ELECTRIC LIGHTING. 


HE MAGISTRATES AND COUNCIL invite Tenders for the 
following work in their Electric Lighting Station in Mac- 
donald Road: 


Contract No. 3.—Switchboard and Boosters. 


Copies of specification with forms of tender and general condi- 
tions can be obtained from the Resident Engineer, Dewar Place, 
Edinburgh, upon payment of two guineas, to be returned on receipt 
by the Council of a boná fide tender. 

Specification and drawings may be seen at (but not obtained 
from) the office of Prof. ALEX. A. B. KENNEDY, 17, Victoria Street, 
Westminster. 

The Council do not bind themselves to accept the lowest or any 
tender. 

Tenders on the prescribed form enclosed in sealed envelopes and 
endorsed on the outside ‘‘ Electric Lighting Tender for Contract 
No. 3," must be delivered at the office of the undersigned not later 
than Mond ay, January 2nd, 1899. 

THOMAS HUNTER, 
Town Clerk. 

City Chambers, Edinburgh, 

December 18th, 1898. 4260 


This question is answered in our FREE illustrated book, entitlad : 
“CAN I BECOME AN ELECTRICAL ENGINEER?" for which address our jr M 


NIB Representative for Great Britain and Ireland, CLAUD P. D'OYLY, Stowey Court, Bridgwater. 
THE ELECTRICAL ENGINEER INSTITUTE OF. CORRESPONDENCE INSTRUCTION, * 


120—122, LIBERTY STREET, NEW YORK, U.S.A. 
(Conducted under the auspices of the Electrical Engineer). 


INSTRUCTION PAYABLE IN INSTALMENTS OF 108. PER MONTH. 


TAUGHT 
BY MAIL. 


Ojfictal Notices. 


CITY OF LEEDS. 


Electric Tramways. 


TO ELECTRICAL ENGINEERS, CONTRACTORS, AND OTHERS. 
Í iam COUNCIL require tenders for the supply of— 


(a) Underground Conductors. 

(b) Switchboards, &c., 
in connection with the extension of Su electric tramway system. 
Tenders endorsed ‘‘ Underground Conductors,” and ‘‘ Switch- 
boards, &c.," addressed to the Town Clerk must be sent in not 
later than 10 a.m. December 29th, 1898. | 

Plans and Specifications may be obtained (on payment of a 

deposit of One Guinea for each Specification, which will be returned 
on receipt of a bond fide Tender) from the City Engineer, Municipal 
Buildings, Leeds, or from 


Messrs. HOPKINSON & TALBOT, 
26, Victoria Street, 
Westminster, S. W. 4207 


COUNTY BOROUGH OF SUNDERLAND 


Electric Supply Station. 
HE CORPORATION OF SUNDERLAND are prepared to 
receive Tenders for the supply of Three 125 k.w. Direct Cur- 
rent High-speed Steam Dynamos, 460 volts. 

The Specification and Form of Tender can be obtained on applica- 
tion to the Borough Electrical Engineer, Mr. J. F. C. Snell, 
Assoc. M.I.C.E., at his office, Dunning Street, Sunderland, and on 
payment of a deposit of Two Guineas, which will be returned on 
receipt of a bond fide tender. 

The person, or persons, tendering will be expected to pay the 
rate of wages to the workmen engaged in carrying out the work 
which is payable by the particular trade affected by the contract in 
the district where the work is executed. 

Sealed Tenders addressed ‘‘To the Chairman of the Lighting 
Committee, Town Hall, Sunderland,” must be sent to my office not 
later than 12 o'clock noon on FRIDAY, DECEMBER 30th inst. "Tenders 
to be endorsed ‘‘ Tender for Steam Dynamos.” 

The Corporation do not bind themselves to accept the lowest or 
any tender. 

By Order, 
FRAS. M. BOWEY, 
Town Clerk. 
Town Hall, Sunderland, 
December 6th, 1898. 4211 


GLASGOW CORPORATION. 


Electricity Department. 


HE GLASGOW CORPORATION invite Tenders for providing 
and erecting Generating Plant at one or other of their new 
electricity works. Tenders will include Two Engines of 200, Two 
Engines of 400, Three Engines of 1,100, and Two Engines of 2,200 
indicated horse-power, with Dynamos and Condensing Plant. 
Copies of the Specification and Form of Tender may be had on 
application to Mr. W. A. Chamen, Engineer, 75, Waterloo Street, 
on payment of Two Guineas, which will be returned on receipt of a 
bona fide offer. Tenders, endorsed“ Offer for Electricity Generating 
Plant," to be lodged with the subscriber on or before TUESDAY, 
JANUARY 3rd, 1899. 
The Corporation do not bind themselves to accept the lowest or 
any offer. 
J. D. MARWICK, 
Town Clerk. 
City Chambers, Glasgow, 
December 13th, 1898. 4262 


[Continued on nest Page.) 
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CITY OF DUBLIN. 


HE CORPORATION of Dublin is prepared to receive Tenders 
for the supply of a High-Tension Single-Pole Switchboard. 
Copies of the Specification and Drawings can be obtained on and 
after FRIDAY the 16th inst. on application to the City Engineer, at 
the City Hall, Dublin, on payment of a deposit of £1 1s. Od, which 
will be returnable on the receipt of the specification accompanied by 
a bond fide tender. The Specification and Drawings can be seen at 
(but not obtained from) the office of Prof. Alexander B. W. 
Kennedy, 17, Victoria Street, Westminster. 

Tenders are to be made on the form accompanying the specifica- 
tion, and are to be delivered to my office not later than 10 a.m. on 
WEDNESDAY the 28th inst. 

The Corporation do not bind themselves to accept the lowest or 
any tender, and those tenders only will be considered which are sent 
in by firms who have had considerable experience in the erection of 
switchboards in high-tension stations. 


By Order, 
HENRY CAMPBELL, 
Town Clerk. 
City Hall, Dublin, 


December 15th, 1898. 


4251 


THE CITY OF LONDON ELECTRIC LIGHTING COMPANY, Ltd. 


£400,000 Five Per Cent. Redeemable Debenture Stock. 


NT OOTICE IS HEREBY GIVEN that the Transfer Books and 
A Register of Holders of Debenture Stock of this Company 
will be closed from the 17th to the 31st inst., both days inclusive, 
for the purpose of preparing the warrants for the interest due 
January 1st, 1899. 
By order, 
J. CECIL BULL, 
Manager a nd Secretary. 
] & 2, Great Winchester Street, 
London, E.C., 


December 12th, 1898. 4208 


ELECTRIC TELL-TALE CLOCK. 


HE COMMITTEE of Visitors of the Cumberland and West- 

morland Asylum invite Tenders for the supply and erection of 

One Electric Tell-Tale Clock, with 30 stations, at the above Asylum. 

Further particulars on application to the Medical Superintendent. 

Tenders, endorsed ‘‘ Tell-Tale Clock," to be addressed to the Com- 

mittee of Visitors, Garlands Asylums, Carlisle, and to be delivered 
on or before JANUARY 2nd, 1899. 


JOS. C. FERGUSON, 


Clerk and Steg rd. 4904 


NOW READY. 
THE FOURTH EDITION OF 


THE TELEGRAPHISTS GUIDE. 


140 pp. 100 Illustrations. 


By JAMES BELL, A. I. E. E. 
( Supervisor Postal Telegraphs ). 


OFFICIALLY RECOMMENDED BY THE CITY AND GUILDS OF LONDON INSTITUTE. 


Of all Booksellers or Post Free, 1s. 6d., from 


THE ELECTRICAL REYIEW SUPPLENERT, 


THE ELECTRICAL DEVELOPMENT AND 
FINANCE CORPORATION, Ltd, 


39, VICTORIA STREET, WESTMINSTER, 8 v. 
Telegraphio Address; “ * pore Loxpon.” 
Telephone No. 419, Westminster, 
The objeots of the Corporation are the development 
and financing of approved Electrical and 
Industrial Undertakings of all kinds. „ 


LITHANODE ACCUMULATORS 


UNEQUALLED AFTER 10 YEARS’ USE. 


SUITABLE FOR EVERY ELECTRICAL PURPOSE. 


(See Large Advertisement the Second Week of Every Month). 
Inspection invited, every particular given, on application to 


The Lithanode Electric Storage Go., Ltd. 


Electrical Engineers und Contractors, 
HARVEY'8 BUILDINGS, 427a, STRAND, LONDON, W.C. „ 


G. E. BELLISS & CO., Ltd, 


LEDSAM STREET WORKS, BIRMINGHAM. 
London Office:—Westminster Chambers, 9, Victoria Street, B.W, 


MAKERS OF QUIGK-REVOLUTION PATENT SELF-LUBRICATING ENGINES 
For ELECTRIC LIGHT & TRACTION PURPOSES. 


Bee lliustrated Advertisement last and next weeks. 


THE BRITISH THOMSON-HOUSTON CO., Ltd, 


83, Cannon St., London, E.C., 
ELECTRICAL ENGINEERS AND CONTRACTORS. 


SEE LARGE ADVERTISEMENT IN LAST WEEK'S ISSUE 


HENRY MILNES, 


Manufacturer of 


HIGH-CLASS LATHES 


ELECTRICAL 
ENGINEERS. 
Ingleby Works, 
BROWN ROYD, BRADFORD 


Lathe Maker to the and 
Foreign 
ESTABLISHED 1868. lit 


OPPERMANN’S 


PLATING & DEPOSITING DYNAMOS 


USED BY ALL THE PRINCIPAL LONDON PLATERS. 


Polishing Lathes and Materials, Lead-Lined Yats, and Complete 
Outfits of all sizes for Electro-Bilver Plating, Nickelling, 
Gilding, Brassing, Coppering, &c. 
Aluminium in Sheet, Rod, &c., kept in Stock. Bynamos and 
Plant lent on hire. 
PRICES OF DYNAMOS FROM £48. 
Send fer Oatalogus and Testimonials. 


eM tena wis, too ec | CARL OPPERMANN * "imum, 


B ADOPTED AT 


I VaRiOuS TYPES . 


« LAMBRTH, LONDON, 8.5 
OWLEY REGIS, STAFFS. 


ST. HELEN’S, LANOS. 


> a > 

BDINBURGH, SUNDERLAND, SHOREDITOH, LEYTON, BEDFORD, 

CHELMSFORD, 
MANOHESTER, BASTBOURHE, 
WAKEFIELD, KILLARNEY, &c., &o. 

And by the London Supply Companies. 


AND SIZES 


DOULTON & CO, ambeth LONDON 8: 


SEETHWIOK, nr. BIRMINGHAM. 
BURSLEM. PAISLEY M B. PARIS. 


T P 


PORTSMOUTH 
ST. PANCRAS, 


BRADFORD, 
STAFFORD, 


KEPT IN STOCK. f 
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| As supplied for 
H.M. the QUEEN’S Yacht, ** Victoria and Albert,’’ H.R.H. the Prince of Wales 
Yacht ** Osborne," H.I.H. the Empress Eugenie’s Yacht “‘ Thistle. 
&C,, &C., &C. 
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THE CHLORIDE ELECTRICAL STORAGE SYNDICATE, Ltd., 


Offices and Works:—CLIFTON JUNCTION, London Office:—39, VICTORIA ST., 
Near MANCHESTER. S.W. 
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THE 


EDISO! 


UNITED ELECTRIC | 


Head Office, Showroom and Warehouse: : EDI 
West End Showrooms:—5, 


[December 16, 4898, 


4 


LARGEST . MANUFACTURERS OF 
| 


INCANDESCENT LAMPS 


IN THE WORLD. 


^, % 
NO 
MANUFACTURED The Bulbs for 
By THE the Lamps are 


made at the Com. 
pany’s Glass Works. 
Ponder's End. | 


ORIGINAL 
MAKERS 


AT THEIR | The Gompa 
EXTENSIVE WORKS, is the only Firm 
PONDER’S END. in the United King: | 

— M 8 i dom wholly manu: | 
All other Lamps facturing every 
which claim to be of $ | 
first quality are either thing connected . 

made in accordance with an incar 


with the Edison or the 
Swan patents, or in 
close imitation of these 


Standard Lamp.—Full Size Illustration. 
See that every Lamp is stamped with the Trade Mark 


descent Lamp. 


inventions. ios cud 
* * ede 
ACCURATELY MARKED. NOTED FOR ECONOMY IN -OF PURELY BRITISH PROVING 
EE THE CONSUMPTION MXRUFAOTUBE. eminent 
ABSOLUTELY RELIABLE, pein [me 
mena | tn an | tme, |- 
CAREFULLY TESTED. throughout the 
Life of the Lamp. POWERS. 


BEST and CHEAPEST in in the END. 


BRANCHES AND AGENCIES THROUGHOUT THE UNITED KINGDOM AND IN EVERY PART OF THE WORLD. | 
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COMPANY, LIMITED. 


BUILDINGS, QUEEN STREET, LONDON, E.C. 
STREET, LONDON, S.W. 


MANUFACTURERS OF 
ELBCTROLIERS, ayer BRACKETS 
PENDANTS, | STANDARDS 


| BRONZES, HALL 

; &c., &c. | AMPS, 
| LATEST DESIGNS. — 

- * 


: DELIVERY Oh dc beg Ne a 
An Artist Designer $ 5 e 
' FROM STOCK. AET 


js at the disposal of 
Customers to design 
Fittings to suit any 
existing style. 


CATALOGUES ON 
APPLICATION. 


y LJ 
ONT LE 
l 
a. 
"ua 
| 
` " 
" 


Irosvenor Buildings, 
| ges 


N. George’s Crescent. 
CHESTER :— 
"oria Bridge, Exchange 

E Station Approach. 

Ad TLE-ON-TYNE : — 

Grey Street. 


NOTICE.—Contractors are invited to introduce Customers to our 
Showrooms :— 


Ediswan Buildings, Queen Street, E.C. ; 53, Parliament Street, S.W. ; 
Birmingham, Liverpool, Leeds, Manchester, Dublin, Belfast, &c., 


| where they will find a large and varied stock of Electric Light Fittings 
of every description. 


f 
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USE 


Of Incandescent Electric Lamps has increased so enormously that, as usual, the English 
market is flooded with inferior and foreign lamps. The 


ROBERTSON 


Lamp has proved itself far in advance of any lamp on the market, more 
especially in voltages ranging from 200 to 250 volts. The production 
of this Lamp is the result of long experience and an enormous ; 
expenditure of money. The Lamp is | 


ENGLISH MADE 


being manufactured in London, at Brook Green Works, Hammersmith. The Works are 
constructed for the manufacture of Lamps only. employing over 350 workpeople. 
The daily output is over 5,000, over one-half of this quantity being 
for voltages ranging from 200 to 250 volts. The ` 


LAMPY 


are separately tested for candle-power, efficiency, &c., and are marked in plain figures 
with volts and candle-power. It is most important to note that every Lamp is 
stamped Robertson,“ as, like every other successful article, we have 
plenty of imitators, but no equal. 


et 


SOLE SELLING AGENTS: 


The GENERAL ELECTRIC Co.,Ltd., 


69, 71 & 81, Queen Victoria St., LONDON, E. C., 


And at Manchester, Glasgow, Birmingham, Dublin, Newcastle, &c. 


MANUFACTURED ONLY AT 


BROOK GREEN WORKS, HAMMERSMITH, W., 


BY 


THE INCANDESCENT ELECTRIC LAMP Co., Ltd., 


| 
| 
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AND 


J. H. HOLMES & C0. 


NEWCASTLE-ON-TYNE, 
I7, COLEMAN STREET, LONDON, E.C. 


SLOW: SPEED. 
HIGH EFFICIENCY. 


TELEPHONE No, 15,07. : “INDICES,” LONDON. 


Whoatloy Kirk, Pride & Goulty 


(B8 doo RE 1850 


Electrical Auctioneers, Valuers, 
. ERD ARBITRATORG. 


Average Annual Valuations exeeed £2,000,000 sterling. 


4:9, QUEEN VICTORIA STREET, LONDON, E.C. 


SITUATIONS VACANT. 
Original Testimonials should never be sent. 


BOROUGH OF LANCASTER. 


HE CORPORATION require a Dynamo and Switchboard 

Attendant at their Electricity Works. Applications, stating 

wage required, accompanied by recent testimonials, and endorsed 
'* Dynamo Attendant,” to be sent to the undersigned at once. 


C. M. JOHNSTON, 
Borough Electrical Enginee). 
Electricity Works, Lancaster, 
December. 14th, h, 1898. . 4958 


— - = — SSS — a 


CITY OF CARLISLE. 


ELECTRIC LIGHTING. 


T: CARLISLE CORPORATION are prepared to receive 
applications for the appointment of Assistant Engineer at a 
salary of £130 per annum. 

Applications, stating age, experience, &c., together with copies 
of not more than three recent testimoniala, which will not be 
returned, must reach me not later than Saturday, December 31st 
instant. 

Canvassing members of the Council, either directly or indirectly, 
is prohibited, and any infringement of this condition will 
immediately disqualify any candidate. 


. By order, 
C. D. BURNET, 
City Electrical Engineer. 
James Street, 
Carlisle, 
December 12th, 1898. 4255 


CITY OF CARLISLE. 


ELECTRIC LIGHTING. 


1 CORPORATION OF CARLISLE are prepared to receive 


applications for the appointment of Switchboard Attendant. 


` Applicants must have had previous experience and be familiár with 


the three-wire continuous current system and the care of accumu- 
lators. Salary 20s. per week. 

Applications with copies of not more than three recent teati- 
monials, which will not be returned, must reach me by Saturday 
the 31st December instant. 

Canvassing members of the Council, either directly or indirectly, 
is prohibited, and any infringement of this condition will imme- 
diately disqualify any candidate. 

By order, 
C. D. BURNET, 
City Electrical Engineer. 

J&mes Street, Carlisle, 

December 12th, 1898. 4951 


CITY OF CARLISLE. 
ELECTRIC LIGHTING. 


T HE CORPORATION OF CARLISLE require the services of 
two Drivers who are accustomed to ‘‘ Willans" engines. 

Applications, stating age, experience, and salary required, 
accompanied by copies of not more than three recent testimonials, 
which will not be returned, must reach me not later than Saturday, 
December 31st instant. 

Canvassing members of the Council, either directly or indirectly, 
is prohibited, and any infringement of this condition will 
immediately disqualify any candidate. 

By order, 
C. D. BURNET, 
City Electrical Engineer. 
James Street, 
Carlisle, 
December 12th, 1898. 4256 


Large Stock kept of 
SHEETS, 
RODS, 
TUBES, 
ACCUMULATOR 
BOXES, &c. 


THE HARBURG INDIA-RUBBER C. CO. 


Telegrams: 
"Instantly, London." 


London Warehouse: 


F. WINTER, 
8, Redeross St., 


E.C 


SITUATIONS YACANT.—Continued. 


CITY OF HULL ELECTRIC LIGHTING. 


MAINS SUPERINTENDENT. 


HE ELECTRIC LIGHTING COMMITTEE of the Hall 
Corporation are prepared to receive applications for the 
appointment of a Mains Superintendent. 
Toe person appointed will be required to devote the whole of his 
time to the service of the Corporation. 
Salary £120 per annum, rising by three equal annual increments 
to £150. 
Applications, with copies of three recent testimonials, endorsed 
Mains Superintendent,” to be sent to the undersigned on or before 
Wednesday, December, 21st, 1898. 


A. 8. BARNARD, 
City Electrical Engineer. 
Dagger Lane, Hull, 
December 1st, 1898. 4103 


RMATURE Winders.—Wanted, two experienced men; good 
wages and permanent employment guaranteed to competent 
men.—State full particulars, 4250, ELECTRICAL REVIEW, 4, Ludgate 
Hill, London. 4250 


RMATURE Winders.—Wanted several good Winders used 
to all classes of armatures. State qualifications.—4228, 
ELECTRICAL Review, 4, Ludgate Hill, London. 4298 


RMATURE Winders wanted at once. Men with experience in 
slotted and plain drums. State age, experience, and salary 


expected to 4280, ELECTRICAL Review, 4, Ludgate Hill, London. 
| 4280 


SSISTANT Electrician wanted for outside department of 

alternatiug current supply station. Experience in inspecting 
and testing consumer’s installations and a previous practical 
acquaintance with alternating distribution systems with trans- 
formers is necessary. Wages 408.—Apply, in first instance, 
stating full particulars of previous experience, &c., to 4279, 
ELECTRICAL Review 4, Ludgate Hill, London. 4219 


A SSISTANT wanted by contractor, lighting, manufacturing, 
and general work. Excellent opportunity for improver.— 
4288, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 4280 
LECTRICAL Contracting Firm. — Wanted at once, an E 
Storekeeper, one familiar with names, &c., of wiring 


material.—Address, 4273, ELECTRICAL Review, 4, Ludgate Hill, 


London. 4918 


LECTRICAL Engineer, having private plant, takea evening 
students for practical work. —51, Sinclair Road, Kensing- 
ton, W. 4002 


LECTRICAL Engineer wanted to manage works in West 
Riding of Yorkshire, manufacturing generators and motors 
for various kinds of work. Must be competent to take charge of 
commercial as well as the engineering departments, and able to 
design and make necessary calculations.  Firat-class opportunity 
for really capable and energetic peraon.— Reply, giving references, 
age, experience, and salary required to Box 3,” care of J. Robin- 
son, advertising-agent, Bond Place, Leeds. 4965 


NGINEER Fitter to take charge of Babcock & Wilcox boilers, 
Belliss engine, dynamos, and power and lighting plant. 
—Write, stating reference and wages to Mr. ALBION T. SNELL, 
Suffolk House, Cannon Street. 4206 


Mae Winders wanted. — Apply, stating experience and 
wages required, 4229, ELECTRICAL Review, 4, Ludgate 
Hill, London. 4329 


( Continued on nest page. ) 
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ANTED, a Young Man as clerk in consulting engineer's office 
who can typewrite and trace rough plans. Best references 
as to character indispensable. Salary, £l per week to commence 
with.—Apply to 4271, ELrcTBRicAL Review, 4, Ludgate Hill, 
London. 4271 


ANTED, Arc Lamp Foreman to take charge of street lighting. 
Apply by letter, stating age, experience, and wages 
required, +266, ELECTRICAL REVIEW, 4, Ludgate Hill, London. 1280 
ANTED, Armature Winder (age about 30) used to winding 
Brush arc lighters. Permanent engagement if services 
satisfactory. — Experience and references to 4268, ELECTRICAL 
Review, 4, Ludgate Hill, London. 4208 


ANTED, a thoroughly practical Electrical Engineer experi- 
enced in the designing of dvnamos and motors, &c., with a 

capital of £1,500 or £2,000, to invest in a well-established manu- 
facturing business with rapidly increasing trade, and good advan- 
tages in the way of labour works, &c.—Apply in first instance to 
4277, ELECTRICAL REviEW, 4, Ludgate Hill, London. 4271 


ANTED by Veritys, Limited, of Aston, Birmingham, a 
Draughtsman well up in the design of dynamos and switch- 

boards, both continuous and alternating. State age and salary 
expected, with copies of recent testimonials. 4258 


ANTED, good Wireman, own casing.—Apply, E. PuirPor, 
42, High Street, Canterbury. 4310 


ANTED, in Yorkshire, Armature Winders, thoroughly com- 
petent to wind all kinds; permanent work to satisfactory 
workmen.—4168, ELECTRICAL Review, 4, Ludgate Hill, London. 415 


ANTED, Improver used to making and winding small 
dynamos and motors, London.—State age, experience, and 
wages, 4261, ELECTRICAL Review, 4, Ludgate Hill, London. 4261 


TREMAN Joiners Wanted at once, first-class men for house 
wiring, only those thoroughly competent need apply to 

“(CHIEF ENGINEER," Army and Navy Auxiliary Co-operative Supply 
Limited, Francis Street, Westminster, S.W. 4274 


W Manager. Firm of electrical engineers require Shop 
Manager; must be fully competent to manage 600 or 700 
men, to be responsible for costs, output, &c. Previous similar 
experience required.—Address, with full particulars as to age, 
experience, and salary expected, to ‘‘Factor,” care of J. W. 
Vickers, 5, Nicholas Lane, E.C. diss 


SITUATIONS WANTED. 


—m 


DVERTISER (27) wants job; over three years’ installation 
work; 18 months draughtsman ; switchboards and general; 
technical training.—-4188, KuükcTRIcAL Review, 4, Ludgate Hill, 
London. "E 4m 
DVERTISER, Competent Electrical and Mechanical Engineer 
with nine years’ practical experience and first-class theo- 
retical knowledge, requires responsible position in good firm or 
central station. Good business qualifications, experienced in 
drawing out specifications, estimating for and taking charge of work 
Beet crore 4248, ELECTRICAL Review, 4, Ludgate Hill, 
ondon. 


— —— — — 
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Du €—QÓ—M—— E RR ee 
A VERTISER seeks responsible position. Many years manager 
and engineer to two of the largest London houses; undeniable 
reference. —CRAMP, 81, Doynton Street, Upper Holloway. 


PN A E T 4207 


A S Wireman, own casing.—'' W. H.,“ 1, Old Kent Road, S. E. 


A YOUNG Electrician, well trained, knowing French, German 
Spanish, now in motor car works, wishes to change ; good 
draughtsman. Salary £100.—Address, 4209, ELECTRICAL REVIEW 
4, Ludgate Hill, London. ey 


a PCT, 
LECTRICAL Engineer, A. I. E. E., desires re-engagement ; 
12 years’ experience, central station designing, erecting 
plants, power work, estimating; excellent testimonials.—Apply, 
4282, ELECTRICAL REVIEW, 4, Ludgate Hill, London. aum 
JJ A e ee a MS 
LECTRICAL Engineer, A.I.E.E., desires re-engagement ; 
central station, installation contract, and general experience ; 
estimating.—4198, ELECTRICAL Review, 4, Ludgate Hill, London. 
4198 


——— ÁÁ————————— I 
LECTRICIAN.—Engagement wanted; five years one situation; 
used to plant (dynamos, motors, accumulators, wiring, 
testing, &c.) ; excellent testimonials.—'* E. T.," B8, Finsbury Park 
Road, N. 4186 
| ge verses 17 years’ experience, just completed charge 
plant, wiring, light, telephones, bells, fire, &c., West Sussex 

Age 31. — E.,“ 


and Derby Asylums. 


33, Bognor Road 
Chichester. i di : 


4287 
JJ... AAT 
FE (20) seeks employment; good all-round experi- 


ence; workshops, lighting, bells, telephones.—4208, ELEC- 
TRICAL Review, 4, Ludgate Hill, London. 


— 


4208 


NGINEER (24) seeks Situation as assistant engineer; three 
years’ technical college, and five years’ in shops, last shop 
Ferranti's. Home or abroad.—4284, ELECTRICAL REVIEW, 4, Lud- 


gate Hill, London. 424 


Hx or Abroad.— Electrical Engineer, with 14 years’ experi- 
ence fin manufacturing and installation work, desires 
re-engagement a8 manager, engineer, or in other responsible 
position.—Address, ‘‘ Vout,” Willings, 162, Piccadilly. 4291 
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9 Wanted by an experienced instrament maker, vel 
' acquainted with Morse, S. N., and all telegraphic instrumenta — 
Write, M.,“ 171, Purves Road, Willesden. an 


W REMAN wants work, light or bells. — Pnilkror, 13, Mil. 
brook Road, Brixton. ! 


——— M —' 


: 


OUTH requires Situation in office of electrical contractors or 


supply house. — Apply, 8. Evans, 174, Farmers Road 
Kennington. is 


—————— — 


ARTICLES FOR SALE. 


— — e „„ me 


TO ENGINEERS, TRAMWAY COMPANIES, CENTRAL LIGHTING 
STATIONS, &c. 


TO BE SOLD, 
TWO 250-KILOWATT DIRECT CURRENT DYNAMOS. 
Ready for Immediate Delivery. 


"os above Dynamos are quite new and are designed for rope 
driving, but could be coupled direct to engines. Output of 
each dynamo 200 volts 1,250 amperes and at 410 revs. The m. 
chines have slot-wound armatures and all the latest improvements. 
Further particulars may be had upon application to 4273, 
ELECTRICAL Review, 4, Ludgate Hill, London. e 


ELECTRO-PLATING AND ELECTRIC LIGHTING WORKS, 
Situate in WEIR STREET, BLACKBURN. 


e BE SOLD as a going concern or in lots to suit purchasera, 
the whole of the plant, machinery, and stock at the above 
premises. 


DRiviNG Powers consists of vertical boiler and new Marshall's 
9 x 12 engine. 
PrANT.—One depositing dynamo, 10 volts, 800 amperes. 
One plating dynamo, 8 volts, 100 amperes. 
One lighting dynamo, 60 volte, 50 amperes. 
Three nickel-plating tanks. 
One copper depositing tank. 
One silver depositing tank. 
With all the requisite dipping, striking, and scouring tanks. 
PoLIsHIN G DEPARTMENT contains double ended polishing latte, 
roller polishing lathe, scratch brush lathe. 
Slide lathe 14 ft. bed, 12 in. centre. 
Lacquering table with shelf and burners. 


The plant is being used for the purpose of depositing copper on 
iron shells for calico printing, also for nickel plating engraved 
rollers up to 72” long x 18” diameter. 

All classes of nickel plating, silvering and gilding for the trade 
is carried on including bicycle fittings. 

The purchaser will be expected to take over the solutions, anodes, 
resistances, and instruments, all of which are guaranteed in perfec 
working order. 

Bobs, scratch brushes, buffs, and polishing materials. 

The works are thoroughly equipped with all neceseary shafting 
and belting for driving, shelving trade utensils, workmen’s tools, 
ladders, &c. 

Corporation electric energy is laid on for purpose of driving the 
plant by means of motor instead of steam. a 

There is good connection already established in the district, 
and a splendid opportunity is afforded for a small capitalist. 

The premises can be seen at any time by arrangement. 

Apply 4281, ELECTRICAL Review, 4, Ludgate Hill, London. «4 


YNAMOS and Motors.—Several good secondhand for sale. 
State requirements.—CuTTiNG Bros., Derby. nies 
YNAMOS and Motors, with latest improvements. Excellent 
terms for pushing installation firms. — Address, E. B., 

care of Street’s, 164, Piccadilly. 410 


OR SALE, fully equipped Electric Light Installation, ca pu city 
500 10-C.P. lights, comprising 65 horse-power loco-trpe 
boiler, by Marshall & Sons; 60 indicated horse-power vertical com - 
pound steam engine, by Browett, Lindley & Co.; one shunt-wound 
dynamo, 185 volts, 70 amperes, at 1,000 revolutions; two com- 
pound-wound ditto, 100 volts, 120 amperes, at 800 revolutions; 
countershaft, 14 ft. long by 8 in. diameter, with two 6 ft. diameter 
rope-driving pulleys, wall-box, and two bearings; enamelled slate 
switchboard 6 ft. by 4 ft., with necessary switches, cut-outs, 
ammeters, voltmeters, &c. ; Worthington feed-water pump, 3 by li 
by 3. Steam-pipe connections from boiler to engine, with feed. 
water heater ‘and separator; in thorough working condition and 
running daily ; cost when new over £1,100.—For further particulars 
apply WHEATLEY Kirk, Price & GovrTy, Albert Chambers, Albert 
Squaro, Manchester. ens 


OR Sale or Hire, several high-class Dynamos, Motors, Alter- 
nators, Projectors, Cable, and Aro Lamps.—PzRcv Hvpp.es- 
TON & Co., 72, Finsbury Pavement, London. m 


0 * SALE, quantity of vulcanized cable, suitable temporary 
lighting, £8 cwt.; two Cardew voltmeters, £3.—4235, Eric 
TRICAL REvikw, 4, Ludgate Hill, London. m 


EARCHLIGHT Projectors, three 24-inch for sale or hire, with 
or without cables; photo. — MaRTiN, Electrician, Kidder- 
minster. ain 


(Continued on neat page.) 
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ARTICLES WANTED. 


CCUMULATORS (old), Copper Cable, Scrap Metal, Metal 
A Dust, and Metal Refuse of any kind bought for cash. —Write, 
A. Brown, 77, Lansdown Road, Dalston, London. 8676 


LATINUM in any form and quantity, purchased at highest 
prices by DERBY & Co., 44, Clerkenwell Road, London. $5 


V ANTED, a Willans Engine for the direct driving of a dynamo, 
to give about 100 H. P. at about 440 r.p.m., and 150 lbs. 
steam pressure.—Full particulars and price are to be sent to 4254, 


care of ELECTRICAL REvikWw, 4, Ludgate Hill, London. 428d 
ANTED, Electric Lamp Tops and Borap Platinum. —EDEY 
AND ( Co., 29, Ludgate Hill, London. 4010 


ANTED, High-class Second-hand Electrical and Physical 
Apparatus, Small Dynamos, Motors, Transformers, Bridges, 
Galvanometers, Wimshursts, &c.—BowRoN, 57, e Road, W. 


MISCELLANEOUS. 


HE Aae of a well known reliable xum lamp desire to 

appoint one special agent in each town of the United King- 
dom.—Apply, ‘‘ Lamps,” care of Bates, Hendy & Co., 81, Cannon 
Street, Deni: E.C. 4260 
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CCUMULATOR CHARGING.—C. H. Cathcart & Co., having 
plant specially adapted for this purpose, charge cells of all 

sizes promptly, thoroughly and cheaply. Terms on application. 
Accumulators on hire for temporary lighting, experimental uses, 
&c.—38, Dorset Buildings, Salisbury Square, Fleet Street, E. C. 
(Telephone No. 65,266). 7365 


NENTLEMAN of commercial standing required as active 
director in an electrical supplies company dealing in large 
switchboards, wiring materials, &c., &c.; must be able to make an 
investment sufficient to guarantee his interest in the undertaking. 
Apply, 4176, ELECTRICAL Review, 4, Ludgate Hill, London. 4176 


ME Jandus Arc Lamp and Electric Company are prepared to 
negotiate for the sole right to manufacture the Marks 
Pioneer“ or Marx Arc Lamp for use in England. The purchase 
price, which must be in cash, will cover a perpetual license under 
the Jandus Patents in England. Applications should be made to 
Messrs. Drake & Goruam, 66, Victoria Street, Westminster, 
London, 8.W., the sole agents. 1252 


ANTED, a good Man or Firm in Birmingham to take up 
agency for high class firm of dynamo and motorma nu- 
facturers,land push sale of same in Birmingham and district. Firm are 
well established there and can place good man in strong position.— 
Apply, 4278, ELECTRICAL Review, 4, Ludgate Hill, London. 278 


H. M. S. 


We beg to inform our patrons that we have now 


over 2,000 Instruments in stock, and can 


therefore make very prompt delivery, 


Comprising 
Dead - Beat, 
Station Type, 
Recording and | 
Testing Sets. 
Special Prices 


\ 


on Station Type Volt and Ammeters. 


We also carry a large stock of the well-known 


Upton Midget Enclosed Are Lamps for 


all circuits. 


H. M. Salmony & Co, 


LIMITED, 


s 118 & 120, Charing Cross Road, 
LONDON, V. C. 
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GATESHEAD-ON-TYNE. 


AGENTS: IN EWERY PRINCIPAL TOWN. 


220-Volt 
PROVED by independent Tests to be THE BEST in the Market. 


Add Add dd 


"SUNBEAM" Lamp. 


MANUFACTURERS of all kinds of ELECTRIC INCANDESCENT LAMPS, 


90, 


Telegrams 


XXXVIII d. 
A handsome and well-finished 
Oover, suitable for inside 


or ou 


use. 


London Office : 


FENCHURCH STREET, E. C. ... 


" grid 


(Established over 10 years). 


[December 16, 184. 


SUNBEAM LAMP CO., Lti 


SUNBEAMS 


U 


SUNBEAMS 
BUNBEAMS 


" SUNBEAMS 


SUNBEAMB 


A 


SUNBEAMS 


SUNBEA 


G. BRAULIK, = 


217 & 218, Upper Thames Street, 


= TRIG WHARF and OLD SWAN LANE, E.C., &c. 


(Pole Agent for Messrs. KOERTING & MATHIESEN) 


WARAVAUVAVAVAAAVALALALAAaIaa 


, Specialities for the Lighting” Season. 


NEW “J.Z.” CONTINUOUS CURRENT LANP 


—À 3 In Series on 110—115 Volts, without resistance, 
`à X ESPECIALLY SUITABLE FOR SHOP, WAREHOUSE & SHOWROOMS, &c 


DOUBLE CARBON LAMPS, 


ENCLOSED ARC LAMPS AND CARBONS, 
THE WELL-KNOWN “F. & J.” OPEN ARCS. 


Over 60,000 Arc Lamps Sold. 
LARGE LONDON STOCK, ENSURING PROMPT DELIVERY. 


ALL ELEGTRIGAL GOODS. 


THE CHEAPEST AND BEST HOUSE IN THE TRADE FOR 


PRICE LIST AND SPECIAL QUOTATIONS ON APPLICATION FROM THR TRADE. 


k? Member 46, 1818. 


J AMES PITKIN, 


MANUFACTURER OF 


ELECTRIC HAND LAMPS 


Of all descriptions, 


PRICE LISTS 
PER RETURN. 


Miners’ Electric Lamps. 
Portable Batteries. 
Surgeon’s Batteries. 
X-Ray Coil Batteries. 
Oyclist Electric Lamps. 


B6, RED LION STREET, 
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CLERKENWELL, E.C. 


Messr 
satisfactory resu 


an instrument. 


JOH NSON & PHILLIPS, 


18, Union Gourt, Old Broad Bt., I. G., and Chariton, Kent. 
BATTERY BOXES, &c. 


MADE TOORDER ON SHORTEST MOTICE, 


J.F.& G. HARRIS, 


TIMBER MERCHANTS & MOULDING MANUFACTURERS. 


MAKERS ef the mort modern machines fer 
CABLE MAKING. CABLE LAYING 


BTRANDING. BRAIDING. 
TAPING. WINDING 
OOMPOUNDING. LAPPING. 


RUBBER, SILK à COTTON COVERING 


aoaaa ELECTRIC WIRE ae ELECTRIC WIRE CASINGS 
EBED BLOCKS, CLEATS, BOARDS for SWITOHES 

BEA IN STOCK & MADE TO ANY DESIGN. 
ACCUMULATOR CASES, 


YARDS (i WILSON STREET, FINSBURY, E.O. 1. — 
and HILLS R RD., 4 St, ed EETHRAL ORBAN. KE. ° 


WARD'S COMMUTATOR DRESSING 


USED DAILY PREYEXZNUTS SPARHING. 
fa, PRINCE’S ROW, BUCKINGHAM PALACE ROAD, LONDON, urs 


AND OF ALL DBALERS. 


BRITISH ASSOCIATION STANDARD 
SOREW THREAD. 


SCREW PLATES, containing sizes O te 6 and 7 to 18, 6s. cack. 


We are "TER ORIGINAL MAKERS" of the above THREAD in 
APS, DIES, 5 GAUGE ES 40. 


LEHMANN Bros. late Th. LEHMANN 
38, HAMPSHIRE STREET, TORRIANO AYBNUB, LONDON, N.W. 17 


ULPHURIO ACID.—Specially made all strengths for Aocumu- 
lators. Enquiries solicited.—Joun Niomorsom & Sons, LID., 
Chemical Works, Leeds. 9568 


Mr. J. G. LORRAIN, M. I. E. E., MIM.E. &c. 
Fellow of the Chartered Institute of Patent Agente. 
Morfolk House, Norfolk Bt., Lomdon, W. G. 

"PATENTEE'S HANDBOOK” Post Free on Application. 1187 


IMPORTANT TO CHENTRAL STATIONS. 


LITTLE’S cenou INDICATOR 


(A POWER METER BASED ON THE PRINCIPLE OF THE PLANIMETER.) 
Ps. Pe & ROBINSON say:— “Wo must congratulate vou om such a 


Prof. UNWIN says:—'' There cam be no doubt of tho great practical valuo of such 


NOTE.—This Instrument does not take diagrams, but will record H.P. and M.E.P. accurately 
on all loads, an impossibility with a Diagram indicator. 


W. G. LITTLE, Bexley, KENT. ... 


= 
2 


JAMES 


LAMPS 


^SnOnNILNOO 
pus 
"ONMELVNUJAITV 
ENOLOSED 
and 
OPEN TYPES. 


Type o . Current Dnolosed Aro 150—900 hours. Send. for Lists. 
pecial Luminous Globe (Registered). 


H. . JAMES & MILLS, | 


CROFT STREET, PENDLETON, MANCHESTER. . 


2/6 


BOTTLE. 


. F. S. 


RAGE CHEAPEST. 
wy „ ey | 
qu Phonographs, EM n Appliances, <p 


All the Lighter 8 ot Accumulator Supply. 


Apply for Full 4, Great Winchester 
Particulars te J. W. , BARNARD, Street, E.C., or 
13, Brownlow Street, Holborn, W. Cc. chi: -Charging and Repairs). 
Sole Agent for the Sale of the Q. & V. Batteries in the United Kingdom. 


These Batteries Meewtactured ELECTRICAL dit STORAGE 88. Lu. e, 
sette) Makers by Appointment t H.M. the Queen. 


BEST. 
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6 4 H " AUTOMATIC STARTING BOX [FOR MOTORS. 
L] * m. 


E 


With No Load," and Overload Release." 


CHAS. R. HEAP, 


47, VICTORIA ST. S W., LONDON. 


Sole Importer for United Kingdom. 


CATALOGUES and QUOTATIONS on APPLICATION 


i — 


Br a P 
VV ~ 


th 9 
b. & b. IRONCLAD CLOSED MOTOR. 5 to 50 H.P. 


"OPTIMUS" 


WORKS CO. 


MAKERS . OF 


oWitchboards, 
Main Switches 
ruse Boards, &c 


SAMPSON ROAD NORTH, 


BIRMINGHAM. 


3496 
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now offered, but the Directors reserve t 


[December 16, 1084 


The List will open on Saturday, December 17th, and will close oa er beler 
Tuesday, December 20th, at 4 p.m. 


- EDMUNDSONS' 
ELECTRICITY CORPORATION, 


LIMITED. 
(Incorporated under the Companies’ Acts, 1862 to 1803.) 


SHARE CAPITAL - £200,000, 
of which £153,000 has been issued and is fully paid up. 


Issue of £70,000 44 per cent. First Mortgage Debenter 
Stock at par, 


PAYABLE AB FOLLOWS :— * 


10 per cent. on Application, 25 per cent. on Allotment, 35 per cent. 
on January 2nd, 1899. 30 per cent. on March lst, 1899. 


£25,600 of this amount has been applied for by the Directors and Share- 
holders; and will be allotted in full. 

Payment in full may be made on allotment, or on the due date of either in- 
stalmeut under discount at the rate of 24 per cent. per annum. 

The Debenture Stock will be secured by a Trust Deed creating a first 
upon the Debentures to which this Company is entitled in various 
Supply Companies as hereinafter mentioned, and 5 & floating charge upon the 
undertaking of the Company, and will be transferable in multiples of £1. 

The Trust Deed provides that no mortgage or charge upon any of the 
of the Company shall be created r in priority to the Debenture 
right to issue further Debentare 
Stock to rank pari passu with the present to an amount not exceeding three- 
fifths of the Share Capital for the time being issued and fully paid up. 
The Debenture Stock is redeemable at the option of the Company in whole ce 
in part at any time after January lst, 1918, on six months’ notice, at 105 per 
cent, If the Debenture Stock shall at any time DOO payers oving to the 
voluntary winding-up of the Company it shall be redeemed a£ 106 per cent. 

Interest on the Debenture Stock will be paid on January 15th and July 15th 
in each year, The first interest calculated from the dates of the respeetire 
instalments will be paid on July 15th, 1899. 


Trustees for Debenture Stock Holders. 
JAMES BAILEY, Esq., M. P. J. R. WIGHAM, Esq. (Chairmen). 


Directors. 
JOHN R. WIGHAM, J.P. (Chairman). | JOSHUA W. EDMUNDSON. 


W. R. DAVIES. WALTER B. HOPKINS, C.E. 
FRANCIS E. GRIPPER, M. I. E. E. (Managing Director). 


Bankers, 
LONDON AND WESTMINSTER BANK, LIMITED, Victoria St., W estmipger. 


Solictiors. 
ABHURST, MORRIS, CRISP & CO, 17, Throgmorton Avenue, EC. 


Brokers. 


Loxpon—FENN & CROSTHW AITE, 44, Coleman Street, E. C. 
DuBLIX—GOODBODY & WEBB, Dame Street. 


Auditor. 
WM. HOLMES MA, F. C. A., 14, Queen Victoria Street, E. C. 


Secretary and Offices. 
FREDERICK PAYTON, Broad Sanctuary Chambers, Westminster, G. W. 


— —ů 
— — — —— — 


PROSPECTUS. 


This Company was formed in o 1897, to carry on and dev the 
business of Edmundsons' Limited, Engineers and Electricians, which in 199 
took over the business of Messrs. J. Edmundson & Co. Edmundsons' Limited. 
paid each year dividends of 6 per cent. per annum on its capital (£61,000), aad 
n addition thereto placed to reserve a sum of £5,779. 

The principal object in forming the new Company was to carry out valuable 
contracts for laying down Central Electricity Stations in various provincia! 
towns, and further capital is now required for completing these contracts and 
for similar new business. 

Central Stations in the following localities either have been, or shortly will 


be completed :— i 
inchester, Alderley Edge, High Wycombe, 
Salisbury, Chislehurst, Ventnor, 
Folkestone, Newmarket, Woolwich. 
Bromley (Kent), 


This Company will receive debentures of the Companies owning the 
above Central Stations (excepting Folkestone, which has no debenture 
debt) for an aggregate amount exceeding £90,000. These securities, 
which will bear interest at from 4 to 5 per cent. per annum, will de 
spedially hypothecated to the Trustees for the debenture stock holders, whe 
will further have a floating charge over the undertaking and other asseta 
of the Company as additional seourity. 

The Company also holds a very large number of shares of the Folkestone 
Electricity Supply Company, which were applied for and allotted at par. the 
present price being 10 to 15 per cent. premium. 

Contracts with Guernsey, Montrose, and Brechin, have also been entered 
into, and negotiations are in progress in several other towns for similar contracts. 

The net assets of the company at the date of the last balance sheet (exclusive 
of goodwill) were :— 


- Sundry debtors .. es ss és .. £80,762 18 11 
Outlay on works in progress .. ja .. 86,1698 11 8 
Stock, &oc. .. ae vs ak i P 5,184 2 10 
Investments at cost... cs 8,122 10 0 
Cash... es be ma 18,691 6 0 
t "um ii 
88 SUN reditors .. T y T 9. 
235 | D emos: 
To which must be added a sum called up 
since that date of ae x vis 34,800 0 0 
Also the proceeds of the present issue 76,000 0 0 
Making total assets (exclusive of goodwill) of £189,405 4 3 


as security for the debenture stock. 


The Company's first report to March 81st, 1898, showed & profit of £5.16 
4s. 2d., although very little of the new capital had then arrived at a profi 
earning stage. A dividend of 5 cent. on the ordinary share capital was 
paid, and £1,012 148. 9d. was carried forward. The directors are of opinion 
that the profits for the current year will not be less than £9,000. Tbe 
interest on this issue of debenture stock will amount to £3.3'75. 

Eins Draft Trust Deed can be seen at the Offices of the Solicitors to the 
mpany. ] 

Application will be made to the London and Dublin Stock Exchanges in dut 
course for a settlement and quotation for this debenture stock. 

Application should be made upon the Form accompanying the Prospects, 
and sent to the Company's Bankers, the London and Westminster Bank, 
Victoria Street, Westminster, or to the Head Office at Lothbury, E.C., or say 
of its branches, with a remittance for the amount payable on 
Where no allotment is made the amount paid on application will be retoraed 
in full, and where the allotment is less than the amount applied for, the balance 
will be applied towards the amount due on allotment. Failure to pay any it- 
stalment when due will render previous payments liable to forfeiture. 

Prospectuses and Forms of Application can be obtained at the Offices of tbe 
Company, or from the Solicitors or Brokers. 

December 10th, 1898. 
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OHNSON PHILLIPS [ABLES 


te GO TED CUARANTEED 
SAMPLES AND LISTS FREE TO THE TRADE 


- December 16, 1898. 


Telegrams :—'* CABLES OLD CHARLTON." Telephone :—23 Woolwich. 


> Johnson & Phillips’ Electric Cable Works, 
D s Head orice „e OLD CHARLTON, KENT. 
| THOUSANDS OF MILES READY FOR IMMEDIATE DELIVERY. 


Depóts: Aedes. e Glasgow. Brussels, and Sydney. 


— SEMI-SOLID SYSTEM OF UNDERGROUND MAINS. 


£Q IMPROVED 


“P.H.C.” Taehometers 


Miero- Combined with COUNTERS 
And DRIVEN DIRECT, 


[^ 2 
Thus dispensing with Belts, Steel Cords or Wheels. ^ 
Especially designed for large engines in e | 
¥ Electric Light Stations. —X DD a 
A — | * 
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To be used with one | MANUFACTURED BY 


** P.H.C." Battery only. 
. BUNDSCHUH, 


For domestic purposes MASCHINENFABRIK 
and for distances. | 
Magdeburg. 


SSIS S555 555955 3223323312 2:5332 SSS 


' FE Td 
Sole Agents for the United Kingdom— 17 Years’ Experience. 


© POLLAND & CO. 


; 3, ST. NICHOLAS BLDGS., NEWCASTLE-ON-TYNE. 


d NEWTO 


Makers of High-Class, Direot-Coupled, or 
Belt-Driven 


| Dynamos & Morons, 


Fitted with Improved Patent Self-Oiling Bearings, 
Adjustable or fixed Field-Magneta. 


ann eh | - 
Epit: ptc tto <a 


li: 
11 — 
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MODERATE PRICES. € c 


ELECTRICAL WORKS, 
LIMITED. 


ALSO MANUFACTURERS OF 


ALTERNATORS AND 
TRANSFORMERS. 


CORRESPONDENCE SOLICITED AND ESTIMATES GIVEN. 


bap- “yoe TAUNTON, ENGLAND. abes... 


BAXTERS & MACDONALD 
84, Murraygate, Dundee. 
Commercial “Court 


MINE OWNERS ; OWNERS Ano MANUFACTURERS OF MIOA 
FOR ALL PURPOSES. 

kane? 3 at oo Stores in Dundee, of — Clear 
Regular shipments received 

prm from the mines, 


Contractors to Her Majesty's Government. 4 1 


VT cx 

HIGH-SPEED Gone) ENGINE 
Lim” ACTING 

— | — — For ECONOMY in 


STEAM, OIL & ATTENDANCE, 


Single Expansion, Compound, 
or Triple Expansion. 


SIMPLE, SILENT, SELF-LUBRICATING 
ACCESSIBLE AND DURABLE. 
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THE ett; WATSON N^ 
t "uae (2 Ae RESULTS and prompt delivery 
E y &uaranteed. 


WATER-TUBE BOILERS, 

CORLISS and other ENGINES, 

CONDENSING and EVAPORATING 
APPARATUS, &o., &c. 


THE 


MIRRLEES, WATSON & YARYAN CO., Ln. 


Eistablished 1840. 


SCOTLAND STREET IRONWORKS, GLASGOW. "|. 


A 


! December 16, 1898. } THE ELECTRICAL REYIEW SUPPLEMENT. - | — xxii 
d. P. HALL & CO., OLDHAM. 
i) MAKERS OF 
M 

IO X FN AMOS, MOTORS. 
X Telegrams: DYNAMO | OLDHAM. OPEN OR ENCLOSED. 


Telephone No. 300. 
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Fig. 137.—FOUR-POLE DYNAMO WITH SLOTTED DRUM ARMATURE. 117 


"THE INTERNATIONAL TRADING Co. 


HEAD OFFICE:-CORNWALL BUILDINGS, 85, QUEEN VICTORIA ST., LONDON, E.C. 
ENGINEERS and CONTRACTORS K DYNAMOS, MOTORS, ARC LAMPS, and LANTERNS, TELEPHONES, 
for the supply of TELEGRAPH INSTRUMENTS, ELECTRIC BELLS, BATTERIES, LIGHTNING 
STHAM, ned ead CONDUCTORS, and EVERY DESCRIPTION OF 


ELECTRICAL MACHINERY AND PLANT. ACCESSORIES FOR ELECTRIC LIGHT AND POWER INSTALLATIONS, 


Telegraphic Address :--* SOLAR, BIRMINGHAM.” 
d. ELECTRICAL ENGINEERS, 


CHAMBERLAIN & HOOKHAM. L N gs h 
ELECTRICITY METERS 


The Best in the Market. 
— Approved by the Board of Trade. 
patents Upheld in Court of Queen's Bench. 


Qep- MANUFACTURERS AND OTHERS INFRINGING THE COMPANY'S PATENTS WILL BE PROCEEDED AGAINST. - 


Agents for 10, Delahay Street, Telegraphio Address: 
Great Britain & Ireland: Messrs. VENNER & CO., ' Westminster, S. w. Trydan, London." 
1168 
Established 1827. Telegraphic Address: Unsworth, Derby.“ 


G. B. UNSWORTH & SONS, Ltd., "^ 


Manufacturers of Electrical Wires of every description for. Electrical Instruments, en) Machines, Telephones, and Electric Bells. 
INSULATED LINE WIRES AND CABLES. 
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TO MANUFACTURERS OF DYNAMOS MOTORS, TRANSFORMERS Xr. 


STAMPINGS OF ALL DESCRIPTIONS, MAGNETS —Forged, Rolled, Cast or Stampei 


DISCS up to Finished, 
60 inches diam. or in the Rough, 
SLOTTED WORK | 
SLAB 
a specialty. * . 
x Suitable Section 
A 
couracy bal Stamping for Magnets, 
Highest Electrical Cold Sawn to 
Results Guaranteed. — 


ENCLOSED LONG-BURNING 
ARC LAMPS, 


CONTINUOUS OR ALTERNATING, 
Burning Direct on 100-Volt Circuits. 


Price Moderate. 
LIBERAL DISCOUNTS TO THE TRADE. 


CAN BE ARRANGED TO BURN 


2 Lamps in series on 200 Volts Continuous, 

2 Alternating. 

Or 1 Lan on '200 Volts Alternating. without 
waste of power. 


FOR FURTHER PARTIOULARS APPLY TO THE MAKERS— 


CROMPTON & CO, 


LIMITED. 
ARC WORKS, CHELMSFORD. 
PROMPT DELIVERY, EITHER TYPE. un 
N.B.—Crompton & Co., Limited, make a speciality of Carbons for Enclosed Lamps. 


GAR DIN HE 


AND GAS ENGINES 


From i B.H.P. to 20 B. H. P. 
OIL ENGINES, GAS ENGINES, PETROLEUM SPIRIT (BENZOLINE) 
ENGINES. DYNAMOS, COMBINATIONS OF ENGINES 
AND DYNAMOS. 
GARDNER & SONS, “f isser wanchesre 
Telephone No. 48, ECCLES. Telegrams: “THEOREM, PATRIC "ROFT," 


xs AROLA: London: NORRIS & HENTY, 36, Upper Thames Street, EC. 


Telegrams “ NoRNODESTE, LONDON.” 
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